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Children, young or old, know good design when they see it. They are aware of quality.
Martin Dudek
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Furniture design in facilities for preschool education as a basis for healthy children's growth and
development

The environment for the implementation of modern educational measures and methods in the
current system of preschool education has changed in accordance with their development. This
doctoral thesis seeks to answer the fundamental question whether the design of furniture and
environments in education facilities (i.e. kindergartens) follows the development of new
pedagogical methods and whether the existing furniture in kindergartens creates the foundation for
healthy children's growth and development.

In order to answer this question and provide comparisons, the survey was conducted in three
countries, namely the Republic of North Macedonia, the Republic of Croatia and the Republic of
Bulgaria, i.e. in their capitals Skopje, Zagreb and Sofia. The polygons have been targeted in three
different environments, where each has its own specific cultural characteristics as well as rules
stipulating the implementation of educational methods, working conditions and different
procedures linked to (public) procurement of furniture and equipment in kindergartens. These
distinctive features allowed a comparative overview of similarities and differences between various
conditions and systems, equipment and methodology of work in the context of a particular polygon.
The paper analyses a historical review of the development of kindergarten furniture, preschool
educational system in three observed states, European standards for furniture in preschool
institutions, explains the role of anthropometry in kindergartens and psychological and pedagogical
aspects affecting furniture and interiors in kindergartens and examines designers’ responsibility in
the design of furniture in kindergartens.

The subject of this research is the design of modern furniture used in preschool educational
institutions. The basic objectives of the research comprise the following elements: O1: determining
whether the furniture and equipment with which children currently come into contact in
kindergartens on daily basis in three different countries accommodate healthy growth and
development of children, especially from the point of view of design, functional dimensions
prescribed in line with the applicable standards, the application of wood and other environmentally-
friendly materials, safety and other criteria, and O2: defining the basic requirements for the design
and furnishing of furniture in kindergartens that would involve professionals from several different
scientific fields in the design process of children's furniture. In that context, two hypotheses are
highlighted, namely H1: furniture used by children in kindergartens does not meet the requirements
of modern pedagogy, design, quality, safety, ergonomics and sustainability, and H2: it is possible
to define new modern requirements and criteria for the design and quality of products, thereby
creating prerequisites for the preservation of children's health.

In order to make the research involving minor children possible and in accordance with the code of
ethics, the approval of institutions and offices responsible for equipping Kindergartens, principals
of individual kindergartens and parents of children participating in the survey was obtained in all
three countries.

The survey was conducted in the three capitals of three countries (L), Skopje, Zagreb and Sofia,
with the participation of a total of N=27 kindergartens-polygons (P), i.e. Zagreb (N=12P), Skopje
(N=8P) and Sofia (N=7P). The research were conducted with three main groups of respondents:
preschool children (c), educators (e) and producers (p) at all three locations (L). The research
methods included measuring the functional dimensions of furniture, chairs (Nc=25, P=27), tables
(Nt=22, P=27), beds (Nb=8, P=27) and storage furniture (Ns=25, P=27), and measuring the
anthropometric variables of children (Nc=848, P=15), a survey questionnaire designed for two
types of respondents (Ne=593, P=39; Np=12, P=12), interviewing children using the Mosaic
method (Nc=36, P=1), and observing and taking photographs of children and furniture (P=15). The
anthropometric variables prescribed by manuals were used for the anthropometric measurements
while the European Standard EN 1729- 1:2015, applied in all three countries, was used for
comparison. The survey questionnaire for educators comprised a total of 74 questions, and the
questionnaire for producers 53 questions divided into five sections. The Mosaic method was
introduced as a completely new method in educational institutions. This method which puts the user
(child) at the forefront and collects children’s views on the problem under scrutiny. The Mosaic
method was carried out in one kindergarten where 36 children were given a picture questionnaire
and asked to draw their ideal kindergarten classroom. Statistical processing was carried out using
MedCalc or IBM SPSS Statistics software tools.

The results obtained confirmed the hypotheses and indicate that functional dimensions of furniture
and equipment do not correspond to the anthropometric dimensions of children, which does not
contribute to maintaining a healthy and physically appropriate position of the body and that
environmentally-friendly materials were not used. The results prove that the analysed design and
construction of furniture used in kindergartens do not meet the new pedagogical and psychological
standards recommended in the literature and recommendations taken from conversations with
educators. Both the design and dimensions of furniture are not suited to creating various spatial
setups in kindergarten classrooms where most of the educational process take place. Thus, the
prerequisites for designing new solutions and suggesting new ways of equipping the observed
facilities have been set.

The contribution of research results has been presented in the innovative concepts and design
solutions of products that could be located in rooms used by different children age groups in
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accordance with appropriate pedagogical guidelines and educational methods that create the
foundation for healthy children's growth and development.

The thesis confirms that it is necessary to establish an intensive interdisciplinary cooperation
between different professions on this issue in future research and design of furniture in preschool
facilities. Only with an appropriate approach to children's healthy growth and development, we can
create the foundations for the development of a healthy community and society as a whole.
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Sazetak:

Oblikovanje namjestaja u zgradama za predskolski odgoj i obrazovanje kao temelj zdravoga djecjega
rasta i razvoja

Sukladno razvoju suvremenih odgojno-obrazovnih mjera i metoda u danasnjem sustavu predskolskog
odgoja i obrazovanja mijenja se i okruzenje u kojemu se one provode. Temeljno pitanje na koje su u
doktorskom radu nastoji dati odgovor je prati li oblikovanje namjestaja i okruZzenja u zgradama za
odgoj i obrazovanje (krace: vrti¢ima) nove pedagoske metode i stvara li postojeéi namjestaj u vrti¢ima
temelje za zdravi djedji rast i razvoj.

Kako bi se odgovorilo na postavljeno pitanje i omogucéila usporedba, istrazivanje je provedeno u tri
drzave: Republici Sjevernoj Makedoniji, Republici Hrvatskoj i Republici Bugarskoj, tj. njihovim
glavnim gradovima Skoplju, Zagrebu i Sofiji. Poligoni su ciljano odabrani u tri razli¢ite sredine od
kojih svaka ima svoje posebne kulturoloske karakteristike kao i pravila provodenja odgojno-
obrazovnih metoda, uvjete rada te razli¢it postupak (javne) nabave namjestaja i opreme u vrti¢ima.
Upravo te posebnosti omogucile su komparativno utvrdivanje sli¢nosti i razli¢itosti uvjeta i sustava,
opremljenost i metodologiju rada unutar pojedinog poligona.

Rad analizira povijesni pregled razvoja vrtickog namjestaja, predskolski obrazovni sustav u tri
promatrane drzave, europske norme za namje$taj u predSkolskim ustanovama, objasnjava ulogu
antropometrije u vrti¢ima, psiholoske i pedagoske aspekte koji utjeCu na namjestaj i interijere u
vrti¢ima te preispituje odgovornost dizajnera u oblikovanju namjestaja u vrti¢ima.

Predmet istrazivanja je oblikovanje suvremenog namjestaja koji se koristi u predskolskim odgojnim
ustanovama. Osnovni ciljevi rada odnose se na C1: utvrdivanje je li trenutni namjestaj i oprema s
kojim djeca svakodnevno dolaze u kontakt u vrti¢cima u tri razli¢ite zemlje primjeren zdravom rastu i
razvoju djece, naroCito sa stajalista oblikovanja, funkcionalnih dimenzija propisanih vazecim
normama, primjene drvenih i drugih ekoloskih materijala, sigurnost i drugih kriterija; te C2:
definiranje osnovnih zahtjeva na oblikovanje i opremanje vrtickog namjestaja ¢ime bi se u postupak
oblikovanja dje¢jeg namjestaja ukljucili profesionalci iz nekoliko razli¢itih znanstvenih podrudja.
Istaknute su dvije hipoteze, H1: Namjestaj kojeg djeca koriste u vrti¢ima ne odgovara zahtjevima
suvremene pedagogije, dizajna, kvalitete, sigurnosti, ergonomije i odrzivosti; te H2: Moguce je
definirati nove suvremene zahtjeve i kriterije za oblikovanje i kvalitetu proizvoda, a time stvoriti
preduvjete za oCuvanje djecjeg zdravlja.

Kako bi istrazivanje s maloljetnom djecom bilo moguce i u skladu s etickim kodeskom, dobiveno je
odobrenje ustanova i ureda nadleznih u pojedinoj drzavi za provedbu opremanja promatranih vrtica,
ravnatelja pojedinih vrtica te roditelja djece koja su sudjelovala u istrazivanju.

Istrazivanje je provedeno u tri glavna grada triju drzava-lokacija (L): Skoplju, Zagrebu i Sofiji, u
kojima je sudjelovalo sveukupno N=27 dje¢jih vrti¢a-poligona (P): Zagreb (N=12P), Skoplje (N=8P)
i Sofija (N=7P). Istrazivanja su provedena s tri glavne skupine ispitanika: predskolskom djecom (d),
odgajateljima (0) i proizvoda¢ima (p) na sve tri lokacije L. Metode istrazivanja obuhvacale su
mjerenje funkcionalnih dimenzija namjestaja pri ¢emu su mjerene stolice (Ns=25, P=27), stolovi
(NS=22, P=27), kreveti (Nk=8, P=27) i namjestaj za odlaganje (Nnp=25, P=27), te mjerenje
antropometrijskih varijabli djece (Nd=848, P=15), zatim anketni upitnik s dvije vrste ispitanika
(N0=593, P=39; Np=12, P=12), intervjuiranje djece Mozaik metodom (Nd=36, P=1), kao i
promatranje i fotografiranje djece i namjeStaja (P=15). Za metodu antropometrijskih mjerenja
koriStene su antropometrijske varijable propisane priru¢nicima, dok je za usporedbu s normom
koristena vazeca norma EN 1729-1:2015 koja se primjenjuje u svim obuhvaéenim drzavama. Anketni
upitnik za odgajatelje sadrzavao je sveukupno 74 pitanja, a upitnik za proizvodace 53 pitanja
podijeljenih u pet odjeljaka. Mozaik metoda predstavljala je sasvim novu metodu u obrazovnim
ustanovama, koja u prvi plan stavlja korisnika (dijete) i prikuplja korisnikove stavove o promatranom
problemu. Mozaik metoda provedena je u jednom vrti¢u pri éemu je 36 djece dobilo slikovni upitnik
i zadatak da nacrtaju svoju idealnu dnevnu sobu u vrticu. Statisticka obrada provedena je s MedCalc
i s IBM SPSS Statistics programskim alatima.

Dobiveni rezultati potvrdili su postavljene hipoteze te ukazuju da ponudeni namjestaj i oprema
funkcionalnim dimenzijama ne odgovaraju antropometrijskim dimenzijama djece, ne pomazu U
odrzavanju zdravog i tjelesno odgovarajueg polozaja tijela te da ne koriste ekoloske materijale.
Rezultati dokazuju da analizirana oblikovno-konstrukcijska rjesenja namjestaja u vrti¢ima ne
zadovoljavaju nove pedagoske i psiholoske standarde preporucene literaturom i savjete/preporuke iz
razgovora s odgajateljima. Namjestaj je i oblicima i dimenzijama neprilagoden stvaranju razlic¢itih
prostornih organizacija u vrtickim dnevnim boravcima gdje se ve¢inom provodi odgojno obrazovni
proces. Spomenuto stvara preduvjete oblikovanja novih rjeSenja i prijedloge nacina opremanja
promatranih zgrada.

Doprinos istrazivackih rezultata u radu je u prikazanim inovativnim konceptima i oblikovnim
rjeSenjima proizvoda koji bi se mogli nalaziti u prostorijama razlicitih vrtickih dobnih skupina djece,
sukladno primjerenim pedagoskim smjernicama i odgojno i obrazovnim metodama koje stvaraju
temelje za zdravi djecji rast i razvoj.

Rad potvrduje nuznost intenzivne interdisciplinarne suradnje razli¢itih struka na ovoj problematici u
buduéim istrazivanjima i oblikovanju namjestaja u zgradama za predskolski odgoj i obrazovanje, gdje
su glavni korisnici djeca. Prikladnim pristupom dje¢jem zdravom rastu i razvoju stvaramo temelje
razvoja zdrave zajednice i drustva u cjelini.
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ABSTRACT

The environment for the implementation of modern educational measures and methods
in the current system of preschool education has changed in accordance with their development.
This doctoral thesis seeks to answer the fundamental question whether the design of furniture
and environments in education facilities (i.e. kindergartens) follows the development of new
pedagogical methods and whether the existing furniture in kindergartens creates the foundation
for healthy children's growth and development.

In order to answer this question and provide comparisons, the survey was conducted in
three countries, namely the Republic of North Macedonia, the Republic of Croatia and the
Republic of Bulgaria, i.e. in their capitals Skopje, Zagreb and Sofia. The polygons have been
targeted in three different environments, where each has its own specific cultural characteristics
as well as rules stipulating the implementation of educational methods, working conditions and
different procedures linked to (public) procurement of furniture and equipment in
kindergartens. These distinctive features allowed a comparative overview of similarities and
differences between various conditions and systems, equipment and methodology of work in
the context of a particular polygon.

The paper analyses a historical review of the development of kindergarten furniture,
preschool educational system in three observed states, European standards for furniture in
preschool institutions, explains the role of anthropometry in kindergartens and psychological
and pedagogical aspects affecting furniture and interiors in kindergartens and examines
designers’ responsibility in the design of furniture in kindergartens.

The subject of this research is the design of modern furniture used in preschool
educational institutions. The basic objectives of the research comprise the following elements:
O1: determining whether the furniture and equipment with which children currently come into
contact in kindergartens on daily basis in three different countries accommodate healthy growth
and development of children, especially from the point of view of design, functional dimensions
prescribed in line with the applicable standards, the application of wood and other
environmentally-friendly materials, safety and other criteria, and O2: defining the basic
requirements for the design and furnishing of furniture in kindergartens that would involve
professionals from several different scientific fields in the design process of children's furniture.

In that context, two hypotheses are highlighted, namely H1: furniture used by children in
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kindergartens does not meet the requirements of modern pedagogy, design, quality, safety,
ergonomics and sustainability, and H2: it is possible to define new modern requirements and
criteria for the design and quality of products, thereby creating prerequisites for the preservation
of children's health.

In order to make the research involving minor children possible and in accordance with
the code of ethics, the approval of institutions and offices responsible for equipping
kindergartens, principals of individual kindergartens and parents of children participating in the
survey was obtained in all three countries.

The survey was conducted in the three capitals of three countries (L), Skopje, Zagreb
and Sofia, with the participation of a total of N=27 kindergartens-polygons (P), i.e. Zagreb
(N=12P), Skopje (N=8P) and Sofia (N=7P). The research were conducted with three main
groups of respondents: preschool children (c), educators (e) and producers (p) at all three
locations (L). The research methods included measuring the functional dimensions of furniture,
chairs (Nc=25, P=27), tables (Nt=22, P=27), beds (Nb=8, P=27) and storage furniture (Ns=25,
P=27), and measuring the anthropometric variables of children (Nc=848, P=15), a survey
questionnaire designed for two types of respondents (Ne=593, P=39; Np=12, P=12),
interviewing children using the Mosaic method (Nc=36, P=1), and observing and taking
photographs of children and furniture (P=15). The anthropometric variables prescribed by
current manuals were used for the anthropometric measurements while the European Standard
EN 1729- 1:2015, applied in all three countries, was used for comparison. The survey
questionnaire for educators comprised a total of 74 questions, and the questionnaire for
producers 53 questions divided into five sections. The Mosaic method was introduced as a
completely new method in educational institutions. This method which puts the user (child) at
the forefront and collects children’s views on the problem under scrutiny. The Mosaic method
was carried out in one kindergarten where 36 children were given a picture questionnaire and
asked to draw their ideal kindergarten classroom. Statistical processing was carried out using
MedCalc or IBM SPSS Statistics software tools.

The results obtained confirmed the hypotheses and indicate that functional dimensions
of furniture and equipment do not correspond to the anthropometric dimensions of children,
which does not contribute to maintaining a healthy and physically appropriate position of the
body and that environmentally-friendly materials were not used. The results prove that the
analysed design and construction of furniture used in kindergartens do not meet the new

pedagogical and psychological standards recommended in the literature and recommendations
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taken from conversations with educators. Both the design and dimensions of furniture are not
suited to creating various spatial setups in kindergarten classrooms where most of the
educational process take place. Thus, the prerequisites for designing new solutions and
suggesting new ways of equipping the observed facilities have been set.

The contribution of research results has been presented in the innovative concepts and
design solutions of products that could be located in rooms used by different children age
groups in accordance with appropriate pedagogical guidelines and educational methods that
create the foundation for healthy children's growth and development.

The thesis confirms that it is necessary to establish an intensive interdisciplinary
cooperation between different professions on this issue in future research and design of
furniture in preschool facilities. Only with an appropriate approach to children’s healthy growth
and development, we can create the foundations for the development of a healthy community

and society as a whole.

SAZETAK

Sukladno razvoju suvremenih odgojno-obrazovnih mjera i metoda u dana$njem sustavu
predskolskog odgoja i obrazovanja mijenja se i okruzenje u kojemu se one provode. Temeljno
pitanje na koje su u doktorskom radu nastoji dati odgovor je prati li oblikovanje namjestaja i
okruzenja u zgradama za odgoj i obrazovanje (krace: vrti¢ima) nove pedagoske metode i stvara
li postoje¢i namjestaj u vrticima temelje za zdravi djecji rast 1 razvoj.

Kako bi se odgovorilo na postavljeno pitanje i omogucila usporedba, istrazivanje je
provedeno u tri drzave: Republici Sjevernoj Makedoniji, Republici Hrvatskoj i Republici
Bugarskoj, tj. njihovim glavnim gradovima Skoplju, Zagrebu i Sofiji. Poligoni su ciljano
odabrani u tri razli¢ite sredine od kojih svaka ima svoje posebne kulturoloske karakteristike kao
1 pravila provodenja odgojno-obrazovnih metoda, uvjete rada te razlicit postupak (javne)
nabave namjeStaja i opreme u vrti¢ima. Upravo te posebnosti omogucile su komparativno
utvrdivanje sli€nosti 1 razli¢itosti uvjeta i sustava, opremljenost i metodologiju rada unutar
pojedinog poligona.

Rad analizira povijesni pregled razvoja vrtickog namjestaja, predskolski obrazovni
sustav u tri promatrane drzave, europske norme za namjeStaj u predskolskim ustanovama,

objaSnjava ulogu antropometrije u vrti¢ima, psiholoske i pedagoske aspekte koji utjecu na
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namjestaj 1 interijere u vrti¢ima te preispituje odgovornost dizajnera u oblikovanju namjestaja
u vrti¢ima.

Predmet istrazivanja je oblikovanje suvremenog namjeStaja koji se Kkoristi u
predskolskim odgojnim ustanovama. Osnovni ciljevi rada odnose se na C1: utvrdivanje je li
trenutni namjestaj i oprema s kojim djeca svakodnevno dolaze u kontakt u vrti¢ima u tri razlicite
zemlje primjeren zdravom rastu i razvoju djece, naroCito sa stajaliSta oblikovanja,
funkcionalnih dimenzija propisanih vaze¢im normama, primjene drvenih i drugih ekoloskih
materijala, sigurnost i drugih kriterija; te C2: definiranje osnovnih zahtjeva na oblikovanje i
opremanje vrtickog namjestaja ¢ime bi se u postupak oblikovanja dje¢jeg namjestaja ukljucili
profesionalci iz nekoliko razli¢itih znanstvenih podrucja. Istaknute su dvije hipoteze, H1:
Namjestaj kojeg djeca koriste u vrti¢ima ne odgovara zahtjevima suvremene pedagogije,
dizajna, kvalitete, sigurnosti, ergonomije 1 odrzivosti; te H2: Moguce je definirati nove
suvremene zahtjeve i kriterije za oblikovanje i kvalitetu proizvoda, a time stvoriti preduvjete za
oCuvanje dje¢jeg zdravlja.

Kako bi istrazivanje s maloljetnom djecom bilo moguce i u skladu s etickim kodeskom,
dobiveno je odobrenje ustanova i ureda nadleznih u pojedinoj drzavi za provedbu opremanja
promatranih vrtia, ravnatelja pojedinih vrtica te roditelja djece koja su sudjelovala u
istrazivanju.

Istrazivanje je provedeno u tri glavna grada triju drzava-lokacija (L): Skoplju, Zagrebu
i Sofiji, u kojima je sudjelovalo sveukupno N=27 djecjih vrtic¢a-poligona (P): Zagreb (N=12P),
Skoplje (N=8P) i Sofija (N=7P). Istrazivanja su provedena s tri glavne skupine ispitanika:
predskolskom djecom (d), odgajateljima (o) i1 proizvodacima (p) na sve tri lokacije L. Metode
istrazivanja obuhvacale su mjerenje funkcionalnih dimenzija namjestaja pri ¢emu su mjerene
stolice (Ns=25, P=27), stolovi (NS=22, P=27), kreveti (Nk=8, P=27) i namjestaj za odlaganje
(Nnp=25, P=27), te mjerenje antropometrijskih varijabli djece (Nd=848, P=15), zatim anketni
upitnik s dvije vrste ispitanika (No=593, P=39; Np=12, P=12), intervjuiranje djece Mozaik
metodom (Nd=36, P=1), kao i1 promatranje i fotografiranje djece i namjeStaja (P=15). Za
metodu antropometrijskih mjerenja koriStene su antropometrijske varijable propisane
priru¢nicima, dok je za usporedbu s normom koriStena vaze¢a norma EN 1729-1:2015 koja se
primjenjuje u svim obuhvadenim drZzavama. Anketni upitnik za odgajatelje sadrzavao je
sveukupno 74 pitanja, a upitnik za proizvodace 53 pitanja podijeljenih u pet odjeljaka. Mozaik
metoda predstavljala je sasvim novu metodu u obrazovnim ustanovama, koja u prvi plan stavlja

korisnika (dijete) i prikuplja korisnikove stavove o promatranom problemu. Mozaik metoda
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provedena je u jednom vrticu pri ¢emu je 36 djece dobilo slikovni upitnik i zadatak da nacrtaju
svoju idealnu dnevnu sobu u vrti¢u. Statisticka obrada provedena je s MedCalc i s IBM SPSS
Statistics programskim alatima.

Dobiveni rezultati potvrdili su postavljene hipoteze te ukazuju da ponudeni namjesta; i
oprema funkcionalnim dimenzijama ne odgovaraju antropometrijskim dimenzijama djece, ne
pomazu u odrzavanju zdravog i tjelesno odgovarajuéeg polozaja tijela te da ne koriste ekoloske
materijale. Rezultati dokazuju da analizirana oblikovno-konstrukcijska rjesenja namjestaja u
vrti¢ima ne zadovoljavaju nove pedagoske i psiholoske standarde preporucene literaturom i
savjete/preporuke iz razgovora s odgajateljima. NamjeStaj je 1 oblicima 1 dimenzijama
neprilagoden stvaranju razli¢itih prostornih organizacija u vrtickim dnevnim boravcima gdje se
vec¢inom provodi odgojno obrazovni proces. Spomenuto stvara preduvjete oblikovanja novih
rjeSenja 1 prijedloge nacina opremanja promatranih zgrada.

Doprinos istrazivackih rezultata u radu je u prikazanim inovativnim konceptima i
oblikovnim rjeSenjima proizvoda koji bi se mogli nalaziti u prostorijama razli¢itih vrtickih
dobnih skupina djece, sukladno primjerenim pedagoskim smjernicama i odgojno i obrazovnim
metodama koje stvaraju temelje za zdravi djecji rast i razvoj.

Rad potvrduje nuznost intenzivne interdisciplinarne suradnje razlicitih struka na ovoj
problematici u budu¢im istrazivanjima i oblikovanju namjesStaja u zgradama za predskolski
odgoj 1 obrazovanje, gdje su glavni korisnici djeca. Prikladnim pristupom dje¢jem zdravom

rastu i razvoju stvaramo temelje razvoja zdrave zajednice i drustva u cjelini.

ABCTPAKT

Bo cormacHocT co pa3BojOT Ha COBPEMEHHUTE BOCIMUTHH MEPKH M METOIH BO JICHEITHUOT
CHCTEeM Ha NpPEAyYWIHIIHO O0Opa3oBaHME, CE€ MEHYBa M OIKPYKYBamETO BO KOE Ce
cnpoBenyBaaT. OCHOBHOTO Ipallakeé Ha KOe€ JOKTOpCKara Jucepranuja ce obuiayBa ja
OJITOBOPH € JlaJIi JM3ajHOT Ha MeOel M OKOJIMHATa BO 3rpajuTe 3a eayKaluja (HaKparTko:
I'PAJAMHKN) THU CIEJU HOBM IMEAArOUIKM METOAU M JJIM MOCTOJHMOT MeOen BO TpaJuHKUTE
CO3/1aBa TEMEJH 32 3JpaB PacT U Pa3Boj HA JETETO.

Co 11en 1a ce 0ArOBOPH Ha MPAIIakeTo U JIa CE OBO3MOXKH CIlopeda, HCTPaXyBambEeTO
Oerre cripoBesieHO BO TpH 3emju: PenyOnuka CeBepna Makenonuja, PermyOnuka XpBarcka u
Penybnuka byrapuja, onHocHo HuBHUTE TnaBHM TIpanoBu Ckomje, 3arped u Coduja.

[Momuronute Oea HaMCpPHO 1/136paH1/1 BO TpU pasjiniHu CpCIAUHU, O KOU ceKoja nMa CBOH
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NOoCeOHH KYNTYpHH KapaKTepUCTHUKH, KaKO M IMpaBUja 3a CIPOBEAYBamE Ha €IyKaTUBHUTE
MeTO 1M, Op0oj Ha UCTIMTAHHIIM, YCIOBHU 3a padoTa ¥ pa3IMYHUTE MOCTANKH (jaBHU) HA0aBKU Ha
Meben M ompema BO TIpaJuHKHTE. TOKMY OBHE OCOOCHOCTH OBO3MOXKHja KOMIIAPATUBHO
VIBpAYBamke Ha CIMYHOCTUTE W PA3JIMKUTE Ha YCIOBHTE M CHCTEMHTE, OIpeMara H
METOJI0JIOTHjaTa Ha paboTa BO PaMKUTE HAa MHIAWBUIYATHHOT MHOTYaroJHHK.

Tpynot ro ananu3upa UCTOPUCKUOT MPETIICA HAa Pa3BOjOT HA MEOEIOT BO TPAJIUMHKHUTE,
CHCTEMOT Ha MPEeIy4YHIUIIHO 00pa3oBaHHE BO TPUTE HAOJbYAyBAaHU 3E€MjH, EBPOIICKUTE
CTaHIapau 3a Meben BO TMPEAyYWIMIIHUTE YCTaHOBH, ja oO0jacHyBa yjorara Ha
AHTPOTIOMETPHjaTa BO TPAAMHKHUTE, ICUXOJIOIIKUTE U MEAArOMIKUTE acTIeKTH IITO BIMjaaT Ha
MeOEeJIOT M €HTEpHEepOT BO TPAJAWHKUTE M ja MCIUTYBa OJTrOBOPHOCTA HA JW3ajHEPUTE IPH
JM3aJHOT Ha MeOen U 00JIMKYBamke Ha MPOCTOPOT BO TPaIMHKUTE.

[Ipeamer Ha uCTpakyBame € JAM3ajH HAa MOJIEpeH MeOen ITO ce€ KOPUCTH BO
MPEIyIHITUITHATE 00pa30BHI MHCTUTYIMH. [ TaBHUTE 1IeTTH Ha TPYJOT ce oaHecyBaat Ha [[1:
YTBPAYBamkE JaJIA CETAITHUOT MeOesI U OTIpeMa co KOH JieriaTa Joaraat BO CEKOJTHEBEH KOHTAKT
BO TPaIMHKUTE BO TPH PA3IMYHH 3€MjH € ITOTOJCH 3a 3[JpaB PacT M pa3Boj Ha Jierara, 0COOEHO
O]l acTieKT Ha JM3ajHOT, (PYHKIMOHAIHATA JUMEH3UHU TPOTHIIAHNA CO BAXKCUKUTE CTaHIAPIH,
€KOJIOIIKUTE MaTepujanu, 0e30eaHocT W Jpyru kputepuymu; u 1[2: nedunupame Ha
OCHOBHHUTE Oapama 3a M3aJHHpPAEe M ONMpeMa Ha MeOen BO JACTCKUTE TPAJWHKH, IITO OU
BKIY4HJIO TMPO(ECHOHAIIN OJf TOBEKE pa3IMYHU HAaydyHH O0O0JacTH BO TIPOLIECOT HA
JM3ajHUpame Ha JeTcku Meben. VcrakHatu ce aBe xumote3u, H1: MeGenoT mTo ro kopucrar
Jerata BO TPpaJMHKHTE HE T UCIOJHYBa Oapamara Ha MOJIEpHATA MeJaroruja, BO MOTJIE Ha
JTU3ajH, KBATUTET, 0€30€AHOCT, EproHoMHuja 1 oapKiauBocT; 1 H2: MosHo € na ce neduHupaat
HOBH COBpEeMEHH Oaparma M KpUTEPUYMHU 3a JHM3ajH U KBAJUTET Ha MPOU3BOIOT, a CO TOA Jia Cce
CO3/1a/1aT TPEAYCIOBH 32 3a4yBYBambE Ha 3PaBjeTO Ha JeIara.

Co 1en UCTPaXyBambETO CO MAJIOJICTHH Jiela Jia Oujie OBO3MOXKEHO U BO COTJIACHOCT CO
ETHYKUOT KOJIEKC, 0JI00pyBamke 0J1 MHCTUTYIIMUTE U KaHIIEIAPUUTE OJJrTOBOPHH BO CEKOja 3eMja
3a CHPOBEAYBakEC HAa UCTPAXKYBAHETO € JIOOMEHO NI03BOJIAa O] CTpaHa Ha JAMPEKTOPHUTE Ha
OJUIETTHU I'PAJIMHKU U POJUTENUTE Ha JiellaTa KOM yU4eCTBYBaJIe BO HCTPAXKYBabE.

HcrpaxxyBameTo € CIpoBeACHO BO TPHU IUIABHU I'pajl BO TpH penyoiauku-nokarmu (L):
Ckomje, 3arpe0 u Coduja, Bo kou yuecTByBase BKynHo N=27 rpaguHku-noauronu (P): 3arpe6
(N=12P), Cxomje (N=8P) ) u Coduja (N=7P). UcTpaxyBameTo € CIIpOBEAECHO CO TPU IIaBHU
IpYIH UCIUTAaHHUIIN: Iea o] npeayyrinumrHa Bo3pact (d), BocnutyBauu (V) ¥ IPOU3BOAUTEIH

(p) BO CHUTC TpHU JIOKAIlUH. MetoauTte Ha HUCTpaAXyBalkbEC BKIYydyBaaT MCPCHC HaA
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GYHKIIMOHATHUTE TUMEH3UU Ha MeOesIoT Kaje ce Mmepar crosioBute (Ns=25, P=27), macu (Nm=
22, P = 27), xpesetu (Nk = 8, P = 27) xopmycen meben (Nkm=25, P=27) wmepemwme Ha
aHTporoMeTpucku BapHujabiu Ha aeuna (Nd=848, P=15), moToa aHkeTH co ABa TUNa Ha
ucnutanuiy (Nv=593, P= 39; Np=12, P=12), unrepsjyupame Ha jaena co Mo3auk mMeroaara
(Nd=36, P=1) , kako u HaOyayBame u (poTorpadupame Ha aena u meoden (P=15). 3a meTogoT
Ha aHTPOTIOMETPHCKH Meperma, KOPUCTEHH CE aHTPOMOMETPUCKU BapHujaliy MPOMHIIAHU CO
BaXCUKHU MPHUPAYHUIIH, JIOJIEKA 32 CrIopeada cO CTaHAapIOT € KOPUCTEH BAJMIHUOT CTaHIAP]
EN 1729-1: 2015, koj ce mpuMeHyBa BO cuTe omdaTeHu 3eMju. AHKETHHOT TNpAIIATHUK 32
BOCIIMTYBAa4YH COJAp)KEIIe BKYITHO 74 mpaimama, a NpAlaTHAKOT 3a MPOU3BOAUTENUTE 53
mpamama TOJENeHH BO MEeT MeloBH. Mozamk Merogara Oemie IIeTOCHO HOB METOJA BO
00pa30BHUTE MHCTUTYIUHU, KOJ IO CTaBa KOPUCHHUKOT (JETETO) BO MPEJEH IJIaH U I'M codupa
CTaBOBHUTE Ha KOPUCHUKOT 3a Ha0yyBaHHUOT MpodsieM. MeToIoT co Mo3auk Oelie CpoBeeH
BO e/lHa TpaJrHKa KaJe Ha 36 jena uM Oerlre 1aJeH MpanlaHuK cO CIMKH M €Ha 3ajaJa Ja ja
HalpTaaT CBOjaTa ujeandHa coba Bo rpaauHkaTta. CtaTucTuykara oOpaboTka Oerre u3BpIeHa
co codrepcku anatku MedCalc nnu IBM SPSS Statistics.

JloGreHnTe pe3yiaTaTi I'u NOTBPAMja OCTABEHUTE XUIIOTE3H U YKaXKyBaaT Ha TOa JeKa
IIOCTOEYKUOT MeOeN U ONpeMa He OJroBapaaT Ha (YHKIMOHAIHHUTE AMMEH3UU Ha JETCKHUTE
aHTPONIOMETPUCKH AUMEH3UH, HE IIOMaraaT BO OJAp)KyBame Ha 3[paBa U (U3NYKH COOJBETHA
110JI0%k0a Ha TEJIOTO U HE C€ KOPUCTAT EKOJIOLIKU MaTepujanu. Pesynrarure nokaxysaar JeKa
aHAJM3UPAHUTE 00JIMKOBHO-KOHCTPYKTHBHHM PELIEHU]ja HA MEOEJIOT HE I'M UCIIOJIHYBaaT HOBUTE
IeIarOLIKU M TICUXOJIOIIKYM CTaHAApIu IPernopadyaHy of JIUTepaTypaTa U COBETH / MIPENoOpaku
0]l pa3roBOpU CO BOCHUTYBauu. J[M3ajHOT U TUMEH3MMUTE Ha MeOEIOT HE ce NPUIIAroJIeHH 3a
CO3/1aBamk€ Ha PA3JIMYHU IPOCTOPHU OpraHU3aluy BO 3aHUMAJIHUTE BO I'PAJAUHKUTE, KaJie ILITO
ce CIIPOBe/yBa BOCIIUTHO-00pa30BHHUOT Mpoliec. OBa co3/1aBa NpeayclIOBH 3a IU3ajHUpabE Ha
HOBHM pelleHM]ja U MPEUI03H 3a Toa KaKo Jia ce oIpeMaT NpeAydrIUIIHUTE 3TPajH.

[IpugoHecoT Ha pe3yaTaTuTe OJ] UCTPAKYBAHETO BO TPYJOT € BO IMPE3CHTUPAHUTE
MHOBATHMBHU KOHLENTH U pellieHH]ja 3a AU3ajH Ha MPOU3BOAM IITO OM MOXKeJe Jia ce ynorpedar
BO 3aHUMAJIHHUTE KaJe NPEecTOjyBaaT pa3lMYHM BO3pAaCHM TPYNH Jela BO TpaguHKa, BO
COTJIACHOCT €O COOJ/IBETHUTE IMEJAarollKyd YIMAaTCTBAa M €IyKaTUBHU METOJIM KOM cO3JaBaat
TEMeJIU 3a 37paB JIeTe pacT U pa3Boj.

Tpynot ja noTBpAYBa HEONIXOJHOCTA OJ1 UHTEH3UBHA MHTEPAUCIUILIMHAPHA copaboTKa
Ha Pa3JIM4YHU Mpo(ecHu Mo OBa Mpallambe BO WIHUTE UCTPAKyBamba U TU3ajHUpame Ha MeOen

BO 3rpajiy 3a mpcaAy4YnIMniHO 06p8.30BaHI/Ie, KaJIC TJIaBHU KOPHUCHUIIU CC Ac1aTa. Co COOABCTCH
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MPUCTAIl KOH 3JIpaB pacT M Pa3Boj Ha Jelara, co3aBaMe OCHOBH 3a Pa3Boj Ha 37[paBa 3ae/IHUIIA

1 OIIIITECTBOTO KAKO IICJIMHA.

PE3IOME

Cpenara 3a mpuiiarane Ha CbBpEMEHHU 00pa30BaTEeIHU MEPKU U METOJIM B CEraiiHara
crcTeMa Ha MPeIydMIHITHOTO 00pa30BaHUE CE IPOMEHS B CBOTBETCTBHUE C TSIXHOTO Pa3BUTHE.
Ta3u moxTOpcKa IucepTanus ce CTPEeMH Ja OTTOBOPH Ha OCHOBHHS BBIIPOC JTAJIM JH3AHHBT HA
Me0enu 1 cpefaTa B ydeOHUTE 3aBeieHUs (T.€. IeTCKUTE IPaJIuHu) CJIe/IBa pa3BUTHETO Ha HOBU
MeIarOTHYECKH METOJIM W Jalld CHINECTBYBAIIMTE MEOETH B JETCKUTE TPAJWHU Ch3IaBaT
OCHOBATAa 3a 37[paB PACTEK M pa3BUTHE Ha Jierara.

[IpoBexna ce mpoydBaHe B TPH JbPKaBH, 32 J]a C€ OTTOBOPH Ha TO3H BBIIPOC U 32 Ja Ce
HampaBsT cpaBHEHMs, a uMeHHO PenyOnuka CeBepHa Makenonusi, Penyonuka XbpBatus u
Peny6onuka bwirapus, T.e. B Texuute ctoiaunu - Ckomme, 3arped u Codusa. Cdepute Ha
MPOYUYBaHE Ca HACOUYEHU B TPHU Pa3IUYHU CPEIH, KaTO BCSIKA KMa CBOM OTPEAETICHH KyATypHHU
XapaKTEePUCTUKH, KAKTO U IMpaBUiIa, MPEABMKAAIIM [TPUJIaraHeTo Ha 00pa30BaTeIHN METO/IH,
Opoil Ha cyOeKTUTE Ha MPOYYBAHETO, YCIOBUS HA TPYI U Pa3IM4YHU MPOLEIYPH, CBHP3aHH C
(oOmrecTBeHN) TMOPHYKH M JTOCTAaBKM Ha MeOenu M o0opyABaHE B JETCKUTE TpaJAWHH. 1e3HU
OTJIMYUTETTHU YEPTH IO3BOJISIBAT CPABHUTEJICH NpeEriie]] Ha NMPUIMKUTE U PA3IUKUTE MEXIY
Pa3IMYHUTE YCIOBUS U CUCTEMU, OOOPYIBAHETO U METOJIOJIOTHSTAa Ha paboTa B KOHTEKCTa Ha
onpezeneHa chepa Ha UMUTBAHE.

JucepranusaTa BKIIOYBA aHATIU3 HA UCTOPUYECKUS MPETJIe]] B pa3BUTHETO HA MeOenuTe
B JICTCKUTE TPaJWHM, NpeayduiviiHaTa oOpa3oBaTellHAa cHCTeMa B TPUTE HaOJI0laBaHU
nbpxaBu, EBpornelickure crangapTy 3a MeOenu B MpelyuynINIIHUTEe UHCTUTYIUH, OOsICHSIBAT
poJiATa Ha aHTPOMOMETPUATA B JIETCKUTE T'PAIVHU U TICHXOJIOTO-TIEAarOTHYECKUTE ACIIEKTH,
Kacaemy MeOenuTe W UHTEpUOpa B JETCKUTE TPaJWHU, U M3CIEABAT OTTOBOPHOCTTA Ha
IU3aiiHepUTe NpU MPOEKTUPAHETO HAa MEeOEIH 3a IETCKUTE TPaiuHH.

CyOexT Ha TOBa u3cje/BaHe € MPOEKTUPAHETO HAa CbBPEMEHHU MeOeH, N3I0JI3BaHU B
IpeIyYUITUIIHUTE 00pa30BaTeIHU HHCTUTYIMH. OCHOBHHTE 1IEJTM Ha M3CJIEIBAHETO BKIFOUBAT
cienHute eneMmeHTtH: L[1: ompenensiHe manu mebenute u oOOpyIBAaHETO, ¢ KOUTO Jeara
©KEHEBHO BJIM3aT B KOHTAKT B JETCKUTE TPaJMHU B TPUTE PA3IUYHU JbPXKaBH, IaBatT
BB3MOKHOCT 32 3]JpaBOCIIOBEH PACTEX M Pa3BUTHE HA JellaTa, 0COOCHO OT Tjie/lHa TOYKa Ha

,Z[H3al>iHa, (pYHKLII/IOHaJ'IHI/ITe pasMepu, B CbOTBETCTBUC C ITPUIIOKUMHUTC CTaHAAPTHU, U3IIOJI3BAHEC
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Ha JTbPBO U IPYTH €KOJIOTUYHH MaTepuain, 6e30MacHOCT, U qpyru kputepun u 1[2: onpenensae
Ha OCHOBHHTE M3WCKBAHUS 33 TPOCKTHpPaHE U 003aBekIaHe Ha MeOeNn 3a JCTCKUTE TPafHH,
KOUTO Ja BKIIOYBAT CICHUAIMCTA OT HSAKOJIKO PA3JIMYHU HAaydyHU OOJIACTH B Tpolieca Ha
MPOCKTHPAHE Ha JICTCKUTE MeOenu. B TO31 KOHTEKCT ce Mo [uepTaBaT 1B XUIOTE3HU, & UMCHHO
X1: mebenure, U3MOI3BAHU OT JIela B ICTCKUTE IPAIMHU, HE OTrOBAPAT HA M3UCKBAHUSATA HA
ChBPEMEHHATA IeJJaroTHKa, JU3aifH, Ka4eCTBO, 0€30MMaCHOCT, PrOHOMHYHOCT M YCTO WIMBOCT
1 X2: BB3MOXKHO € JIa C€ ONPEACISAT HOBH ChBPEMCHHH M3UCKBAHUS U KPUTEPHUU 33 TU3aiiHA U
KaueCTBOTO Ha MPOIYKTUTE, KaTO 10 TO3W HAYUH C€ Ch3/IaBaT MPEIIOCTABKH 32 OIa3BaHETO Ha
JIETCKOTO 3/]paBe.

3a na ObJe BB3MOXKHO H3CJIEABAHETO C YYaCTHETO HA HEMBIHOJETHU Jela U B
CHOTBETCTBHUE C CTHYHHS KOJCKC, Oelle IOJIydeHO OJO0O0peHHWe M B TPHUTE IbPKABU OT
WHCTUTYITUUTE U CIY)KOWTE, OTTOBAPSINH 32 JIETCKU TPAJWHH, JUPEKTOPUTE HA OTICITHHUTE
JETCKH TPaJIMHU U POJUTEIUTE HA Jela, y4aCTBAIIH B M3CIICABAHETO.

W3cneaBanero e nmpoBeieHO B TpUTE CTOJIMIM Ha Tpu abpxkaBu (L), Cxonue, 3arped u
Codwus, ¢ yuactuero Ha obuo N=27 nercku rpaguHu-chepu 3a oocnensane (P), T.e. 3arped
(N=12P), Cxonrue (N=8P) u Codus (N=7P). N3crneasanero € mpoBeIeHO C TP OCHOBHU IPYITH
PECTIOHJICHTH: JIella B IPEAyUMITUIITHA BB3PACT (1), BB3MUTATENH (B) K IPOU3BOAUTENH (1) U HA
tpute Mecta (L). Metomure 3a wm3ciefBaHe BKIIOYBAT W3MEpBaHE Ha (DYHKIIMOHATHUTE
pasmepu Ha mebenu, cronoBe (Nc=25, P=27), macu (NM=22, P=27), nerna (N1=8, P=27) u
Mebenu 3a cexpanenue (NMc=25 , P=27) u u3mepBaHe Ha aHTPOTIOMETPUYHUTE IMPOMEHIHNBH
Ha gernata (Na=848, P=15), ankeTHa aHkeTa, MpeaHA3HAUCHA 3a JIBa BUAA PECIOHICHTH
(NB=593, P=39; Ni=12, P=12), unrepBroupane Ha jaemata mo meroaa Mosaic (Na=36, P=1) u
HaOJIr0IeHUE U 3acHeMaHe Ha aenata u medenure (P=15). [IpeanucanuTe aHTPONOMETPUIHHUTE
MIPOMEHJIMBH, OT HACTOSIIUTE PBKOBOJACTBA, OfXa H3MOJ3BAHM 33 AHTPONOMETPUYHUTE
M3MEpPBaHus, JOKATO 3a CpaBHEHHUE € m3noJy3BaH EBponeiickusar cranmapt EN 1729-1: 2015,
MIPUJIOKEH BB BCHUKHUTE TPU AbPKaBH. BBIpoCHMKA 3a MpernojaBaTesid BKIOUBa o010 74
BBIIPOCA, a BHIPOCHHUKA 32 IPOU3BOIUTENN 53 BBIpOCA, pa3felicH! B MeT pa3aena. MeToabT
Mosaic ce BbBeXJa U3ISIO KaTO HOB METOJA B 00pa30BaTEIIHUTE MHCTUTYIMH. TO3H METOx
MOCTaBsl MOTpeOuTeNs (AeTeTo) Ha Yelno U chOupa BB3TIIEAUTE Ha Jelara 3a mpoodiema.
MetonbsT Mosaic ce mpuiiara B €jHa JeTcka rpaguHa, KbeTo Ha 36 Jela ce 1aBa BIIPOCHUK C
KapTUHKM M Te TpsAOBa 1a HapucyBaT HJealHaTa CH 3aHMMajHS 3a JeTcka TpaauHa.
Cratuctuueckara o0pabOTKa ce H3BBPIIBA C IMOMOIITA HAa CO(PTYEepHUTE HUHCTPYMEHTH

MedCalc nin IBM SPSS Statistics.
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HOHy‘-IeHI/ITe pe3yJITaTI/I HOTB’bp)KI[aBaT XHUITIOTC3UTC U ITOCOYBAT KAK q)YHKL[I/IOHaJIHI/ITe
pa3Mepu Ha MebenuTe U 000PYIBAHETO HE CHOTBETCTBAT HA AHTPOIIOMETPUYHHUTE pa3MepH Ha
Jernara, KOeTo He JOTPHUHACS 32 MOJIbPKAHETO Ha 3/IPABOCIOBHO U (PU3WUYECKU 10 IXOISIIO0
MOJIOKCHHE HA TSUIOTO M HE Ca M3IOJI3BAHM €KOJIOTUYHHU MaTepuainu. PesynraTure qokassar, e
aHaJII/I?;I/IpaHI/I?[T IIH3afIH 58 KOHCTPYKIII/ISI Ha MG6GJH/IT€, MU3II0JI3BAHU B ICTCKHUTC FpaI[I/IHI/I, HC
OTFOBapﬂT Ha HOBUTC IICAAIOTMYCCKU U ITICHUXOJIOTHYCCKH CTaHIIapTI/I, HpCHOP"I)LIaHI/I B
JIUTEepaTypaTa KakTo U Ha IPENOPBKUTE, MOJTYYEHHU OT PA3rOBOPH C Bb3NUTATENU. J{U3alHBT, U
pasMepuTe Ha MeOeIuTe He ca MOAXOJMSANIM 32 Ch3JIaBaHE Ha PA3IUYHH MPOCTPAHCTBEHH
BB3MOXKXHOCTU B 3aHUMAJIHUTC HA ACTCKUTEC FpaILI/IHI/I, KBICTO CC HpOBC)KI[a Imo-roJisiMmarta 4act
oT oOpazoBarenHus mpoiec. [1o To3n HaYMH ce Ch3AaBaT MPEANOCTABKUTE 32 MPOCKTHPAHE HA
HOBU PEIICHUS U TpejJiaraHe Ha HOBU HA4YMHU 3a 00Opy/BaHE Ha HAOIIOJaBaHUTE
ChOPBKEHUS.

HpI/IHOCT)T Ha pe3y.]'ITaTI/ITe OT U3CJICABAHCTO € Hpe}ICTaBeH B THOBATUBHUTEC KOHIICIIIIUN
Y TA3aWHEPCKU PEIIeHUs 3a MPOAYKTH, KOUTO MOTaT J1a ObJaT pa3lojoKEeHU B 3aHUMAITHSATA,
U3II0JI3BAHU OT JAflla B pa3.]'H/I‘-IHI/I BLSpaCTOBI/I prnI/I B CBOTBETCTBHUE C IIOAXOIAIIIUTEC
MearorMYeCKH HACOKU U 00pa30BaTeIHU METO M, KOUTO Ch3/IaBaT OCHOBATa 3a M3PACTBAHE U
pa3BHUTHE Ha 3]JPaBH JICIIA.

JluneprausaTtsas TOTBBPXKAaBa, dYe € HEOOXOJUMO Jia C€ YCTAaHOBHM WHTCH3WBHO
WHTEPIUCIUIUIMHAPHO ChTPYIHUYECCTBO MEXKIY PA3IUIHUTE MPOPECHH O TO3H BBIIPOC MPH
OBJCINM W3CJICABAHHUS M IMPOCKTHpaHe HAa MeOeM 3a MpeAyYHIIUIIHKM 3aBeneHus. Camo ¢
MIPABUJICH TOJIX0]] KbM 3JIPaBOCIIOBEH PACTEXK U Pa3BUTHE Ha JieliaTa, HUE MOYKEM JIa TIOJI0KUM

OCHOBHTC 3a pa3BUTHUECTO HaA 37paBa 06I_HHOCT n O6H_[6CTBO KaTo IAJ10.
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1. INTRODUCTION

1. INTRODUCTION

Preschool institutions, also called nurseries or kindergartens, are institutions in which
the educational process of children aged 9 months to 7 years is performed, i.e. before starting
elementary school. During this period, children experience the greatest physical and mental
changes. Hence, more attention should be paid to design and equipping this type of institutions,
both from the educational and architectural-organizational aspect, as well as from the aspect of
the furniture desing used in the space (both interior and exterior). While designing furniture and
equipment for kindergartens, the question of their quality and design values are approached as
the least valuable for discussion. The furniture is usually seen as a functional object in the space,
presented only as a seating element - a chair, an element for performing mental activities and
eating - tables, etc. and nothing beyond that. Children's furniture is designed mostly as copies
of the already existing furniture used by adults, but with reduced dimensions. This approach
does not go in favor of the children and to improve their proper psycho-physical development,
because very little is taken into account in terms of their needs of playing and imagination,
especially from a pedagogical, psychological or physical point of view (Dudek, 2000; Ivanovi¢
Sekularac, 2000; Dragostina-Dobreva, 2013; lliev et al., 2018).

The influences that children are exposed to in preschool period are very large, and in
addition to the biological and physiological factors, the factors of social, economic type, family,
environment and surrounding are also influential (Prebeg and Prebeg, 1985; Buri¢, 2006;
Domljan, et al., 2015). The environment is conditioned by the organization of the space in
which the children stay, be it preschool institutions or children's rooms in the residential units
in which they live. In kindergartens, such rooms are called also playrooms. The arrangement
and equipping of playrooms, as well as the design of the furniture suitable for the needs of the
children, should not be neglected, but through thorough research it should be improved and
modernized. This will also show the effect of whether, how and to what extent they affect the
stimulation of personality development and children's health (Dudek, 2005; Domljan, 2011;
Falk, 2019).

The number of children covered in the educational process in preschools varies from
country to country, but worldwide, in highly developed countries it ranges from 40% to 90%

(Ivanovi¢ Sekularac, 2000). The number of children who attend preschool institutions varies
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from 20 % to 30 % of the total number of preschool children in the countries of conduct of this
research, Skopje Republic of Nord Macedonia, Zagreb Republic of Croatia and Sofia Republic
of Bulgaria. The fast pace of life, the struggle for existence, the work responsibilities of both
parents, have necessitated the increasing need for children to be cared for in preschool. This, in
turn, imposes the need for new preschool facilities and their proper equipment (lliev, 2011).

During the construction of new preschool facilities, as well as in the old buildings that
are subject to renovation, not enough care is taken whether the basic elements required for their
proper use are fully observed. The involvement of politics is also influential in the process of
designing, building and equipping the preschool facilities. Namely, the management and
financing of the kindergartens is mostly done under the jurisdiction of the state or local self-
government units (small part are private kindergarten). In such circumstances, in order to raise
its political rating, especially in pre-election periods, the competent authorities often stimulate
and accept hasty projects and solutions, to the detriment of the quality of facilities and
equipment. This is followed by the not always well-defined requirements in the public
procurement procedures, in which mostly criterion is the lowest price. In this situation, the
competent authority, without the possibility of qualitative selection, accepts the offer that offers
an incomplete, inexpensive, low-quality and poorly designed product. In addition to this is the
fact that the financial resources allocated for this purpose are usually limited and very small
(Ceppi and Zini, 2001; Auf-Frani¢ et al., 2003; Dudek, 2008; Domljan, 2011; Iliev, 2011; Klein,
2014; lvanova, 2015).

The inadequate furniture that is present in the preschool facilities today is a product of
the rigid and bureaucratized administration that most often does not accept and does not allow
new innovative design solutions. The reason for that is the fact that the kindergarten staff, as
end users of furniture and equipment, are almost never involved in these issues. This issue is
directly or indirectly related to the interdisciplinary factors and requirements that are in the
modern preschool environment, which affect the health of the children, and which are also not
sufficiently involved and consulted in this process.

Analyzing individually the elements of furniture that are in the preschool institutions, at
first glance it is concluded that they are not such bad examples for the conduct of daily activities.
But, when you look at the whole picture, most of them do not even remotely meet the basic
conditions for the daily educational process and do not follow the psycho-physical development

of children.
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In urban areas with distinct populations, in terms of language barriers, as well as
cultural, religious, ethnic, and other differences, kindergartens provide an opportunity for the
population to integrate, because children very easily establish communication and social
interaction. Architecture can help in this process, representing a social catalyst. Therefore,
designing preschool facilities as well as designing the furniture needed to equip them is a very
sensitive process. The truly end users of these facilities, the children, need to identify with these
institutions in order to encourage a rational, emotional and most of all personal attitude, so that
they can feel the preschool object as their second home. On the other hand, through the
educational process that is carried out in these institutions, they can more easily master and
accept the tasks assigned to them by the teachers. All this can be achieved only based on the
quality of the spatial environment and the equipment in it (Auf-Franic et al., 2003; Dudek, 2008;
Iliev, 2011; Remenschneider, 2017; Stoecklin, 2007; Vodenova, 2017).

The playrooms, in which almost all activities are performed during the day should be
the most susceptible to change and adaptation. Proper spatial organization leads children to
acquire good habits to fulfil their responsibilities, to improve social interaction, in preparation
for further life (Stankovi¢, 2009; lliev, 2011; lvanova, 2015).

In addition to the proper organization of space, one of the important elements for the
psychophysical development of the children is the correct way of sitting and performing tasks
in a sitting position. Therefore, proper design of furniture elements that suit the age of children
is crucial for the proper forming and development of their bodies. In order to design elements
of furniture that will correspond to their age, it is necessary to pay more attention to the
anthropometry of the children. In order to enable the proper growth and development of
preschool children, in addition to adjusting the environment in which they stay, it is necessary
to use ergonomic furniture, which will monitor the anatomy and size of the child's body (Zini,
2006; Stoecklin, 2007; lliev, 2011; Wardle, 2011; Wiser, 2011).

A very careful approach is essential in designing furniture for preschool children, taking
into consideration two aspects. The first aspect is the child’s anatomy. During the earliest years
of childhood, the spine column, much like the rest of the bones, is not fully formed, hence the
proper utilization of furniture is of great importance. If the seating element is designed
according to the needs of the children, i.e., it follows the body line, this will lead to proper
development of the body. The second aspect is the size of the furniture. Items of furniture that
are too big or too small also lead to an anomalous physical development. One of the most

common curvatures of the spinal column is the scoliosis, which is a curvature in the “coronal”
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(frontal) plane, and kyphosis, which is a spinal curvature of the thoracic vertebrae in the form
of a hump. Besides the spinal curvatures, which are the most common ones, deformities occur
with the legs as well. This phenomenon is a result of the too small dimensions of the chairs
which forces the legs to an improper posture. A research conducted by the specialist
psychiatrists Prim. Dr. Velika Labachevska and Prim. Dr. Lidija lvanovska® regarding the
spinal column curvatures of 4,609 children, has yielded the following results:

e 1,168 children or 25.3 % have spinal curvatures in the form of scoliosis,

e 339 children or 7.4 % have curvatures in some form of kyphosis.

All of the above create the basic assumptions for further research pooled in this
dissertation. On the contrary, they will try to prove that today's everyday design solutions of
furniture used in kindergartens as well as spatial organization can causes discomfort to the
children when they do daily activity and often to health consequences. New solutions and
proposals aim to eliminate or at least reduce these symptoms and achieve the ultimate goal to
preserve the health of children. However, further interdisciplinary research is yet to be achieved

this ultimate goal.

! The data were obtained in conversation (interview) with the two doctors, at that time employed at the
Institute for Rehabilitation and Physical Therapy in Skopje Republic of Macedonia.
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2. THEORETICAL BASIS AND ANALYSIS OF THE
TOPIC

In the facilities for preschool education and upbringing (hereinafter: kindergartens) a
process of organized form of acquiring knowledge, skills and habits takes place and the
physical, mental, cognitive, social and other abilities of the children from the preschool period
are developed (Nikolovska, 2002; Dudek, 2008; Stankovi¢, 2009). The importance of
influencing the upbringing and educating of children are even more important when it comes
to such a system that considers only a small segment, which also has an unavoidable impact on
the psychophysical, cognitive and social development of the young being - the subject
environment, furniture, equipment, didactic toys, as well as other elements in the space
(Domljan, 2011). Most recent literature on this issue deals with doctoral thesis (Yarbrough,
2001, Pasalar, 2003; Domljan, 2011), textbooks, books, and manuals (Dudek, 2000; Auf-Frani¢
et al., 2003; Dudek, 2008; Domljan et al., 2015) who at a scientific and professional level
observe the problems, opportunities and directions on how to approach the architecture, the
design and the construction of new spaces and products (equipment), according to the modern
requirements of the children and the educational staff in the kindergartens and other educational
facilities. Unfortunately, modern methods of preschool education go beyond the design and
quality of wood products (furniture, didactic toys, and equipment) that children use daily in
play, work and leisure, and more attention is paid to modernizing methods than the products
and equipment with which those methods are conducted (Gigov, 2007; Stoecklin, 2007;
Wardle, 2011; Wiser, 2011).

In early childhood development, as a result of intentional or unintentional
environmental influences and maturation, significant changes in physical, intellectual, and
social functions occur, affecting the child's personality as a whole (Genchov, 1967; Vasta et al.,
2005). The preschool development period is different from other periods in a person's
development, primarily because it is a time of the busiest growth and development of the child
(Nikolovska, 2002).

Because the process of biological maturation of the child from an early age is very
intense, its nervous system and mental functions are subject to the influences of the environment

around it. This is especially important for those circumstances that are particularly striking and
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powerful and that have lasting effects on the child. Such external influences on the child's
personality in the preschool period, whether positive or negative, are crucial to his or her further
development (Stevanovic, 1970; Nikolovska, 2002; Stevanovic¢, 2001).

It is known that the development process that takes place in this period greatly affects
subsequent years and that 60-70% of the learning ability is acquired in the preschool period
(Sahin and Turkun Dostoglu, 2012).

The process of preschool education contributes to short-term and long-term effects on
children and society since early childhood development and the basis for its social development.
The quality of the physical and social environment in this process of education is crucial to the
children's development. In order to improve the conditions of the physical environment,
designers can, and should try to achieve the best design solutions, attracting ideas that lead to
improvement of the conditions of the educational environment of the children (Stankovi¢, 2009;
Yalcin, 2013; Remenschneider, 2017; VVodenova, 2017).

2.1. HISTORICAL OVERVIEW OF THE DEVELOPMENT OF KINDERGARTEN FURNITURE

Childhood and the upbringing of children have not always been treated as modern
pedagogy, psychology, and sociology do today (Kamenov, 1988). "Education is a social
phenomenon, which means that it is largely socially conditioned (...) Historical studies show
that many of our notions of childhood, family, parenting, school, children's relationship with
adults, etc., have generality and durability” (Kamenov, 1988). Historically, the notion of
childhood and attitudes toward children has changed dramatically. In ancient Greece and Rome,
children were treated as possessions that could be "exchanged” and "spent." At this stage, the
military-gymnastic schools in Sparta; gramatista, gitarista schools and high schools in Athens;
and the Ludus and Humanitas schools in the Roman Empire. Children from the fifth year of
school attended classes in these facilities, which did not fully cover the preschool period of the
children. (Vasta et al., 2005; Iliev, 2011). The architecture of the education of young children
aged 5 or 6 to 11 years has been a distinct building type for over a century. Early years
architecture for preschool children aged 0 to 5 years has been less distrinct (Dudek, 2008).
Therefore, the lack of specialized buildings intended for preschool education and learning and
the lack of understanding and non-existence of childhood as a category, logically led to this

type of children's furniture, in this period not to be produced or improvised.
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Figure 1 A baby seated on a large bowl whit hole cut for its feet.
Source: Luice-Smith, 2005

In the Middle Ages, the church raised awareness in society of "childlike purity and
innocence.” On the other hand, it allowed only religious explanations for human behavior,
which did not allow scientific research for the child’s development and psychology. These
views are revived only in the Renaissance. In the tenth and eleventh centuries there was no
judgment that children are something special and that this distinction essentially distinguishes
them from adults and even from other young people. Throughout the middle Ages, the child
was not separated from the adults, more precisely, childhood was a completely vague and
undefined concept. The children attended parties where they could see everything, even naked
parts of the adults' bodies. The child was seen as a "pet", as something "sweet", and they had
fun with him/her as if with an animal. During this period, in addition to not paying attention to
the education and upbringing of children, the family as an institution was also not given
emotional and psychological security, in which they would develop smoothly. Therefore, the
family was not created out of love, but primarily for the sake of life, in order to maintain the
offspring and ensure their existence. The child immediately became a young man, without
going through the stages of childhood (Kamenov, 1988; Aries, 1989; Vasta et al., 2005; Iliev,
2011).

Childhood perceptions and attitudes toward children began to change in the late 16th
and early 17th centuries. Then the term "innocence" appears as a synonym for a child. Attention
was paid to what has been discussed and done in front of them, and various restrictions and
controls were introduced that should tailor children's interest in their own benefit. The child

was seen as a helpless being, to whom special attention and love should be given, and who must
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be brought up and educated in order to grow and develop into a mature person. From then until
today, the view towards the child has changed and improved both psychologically and
educationally. Thus, the whipping of children in the 17th century began to be abandoned, as it
was considered to humiliate the soul, with the exception of England, where it has been retained
for a longer time (Kamenov, 1988; Aries, 1989; Vasta et al., 2005; Iliev, 2011).

Historically, the notion of childhood, as well as the view and attitude towards children
has changed. From ancient times when children were presented as victims of the gods, to this
day when children have their rights and are considered as individuals from birth. With the
change of consciousness in society, many new disciplines and sciences have emerged that
explore childhood. The child gradually began to occupy a central place in the family. One of
them is the emancipation movement of the child, which contributed to the proclamation of the
twentieth century as the "century of the child.” In 1924, the first "Geneva Declaration of the
Rights of the Child" was adopted, and in 1959, the United Nations adopted a new "Declaration
of the Rights of the Child" (supplemented and amended over time) (Kamenov, 1988; Aries,
1989).

With the advancement of the opinions and attitudes towards the child that have been
affirmed by many philosophers, psychologists, pedagogues, sociologists, the need for
appropriate education and upbringing of preschool children has been imposed. The need for
proper care has led to the creation of institutions that will take care of and later educate children.
The idea of the emergence of children's preschool institutions has existed since the XVII
century, when a small group of citizens from European countries became interested in the social
changes they entered and promoted the idea of proper access to children. The family begins to
organize around the child and give him/her more importance. The industrialization and the
modern understanding of the children enabled the opening of preschool institutions, in which
care, educational and upbringing activities are performed. In addition to children whose parents
are unable to care for the child throughout the day, preschools are also visited by those who are
not affected by this condition, but for the purpose of child's socialization and proper progress
(Kamenov, 1988; Aries, 1989; Vasta et al., 2005).

The beginnings of a kind of children's preschool institutions emerge in the second half
of the 18th century, when the grouping of small children's groups in Steithal, in Waldersbach,
by the evangelical priest Oberlina, for social and economic reasons, was observed. There is
seen the necessity for the children to be kept while their mothers were at work (Ivanovi¢
Sekularac, 2000).
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The roots for the modern organization of preschool education were defined by the Czech
pedagogue Jan Amos Komenski. He explains the purpose of preschool education in his book
Didactica Magna, where he defines “mother school” as the first step in the educational process
(Bognar and Matijevi¢, 1993; Dzambo, 1993; Roth-Cerina, 2015). Today's name Kindergartens
comes from the German pedagogue Friedrich Flobel (1782-1852), who first introduced the term
to institutions of this type. His pedagogical views spread to other European countries, so this
name has been taken for institutions of this type in the English-speaking world as well. From
the beginning of the creation of preschool children's buildings to the present day, a number of
changes have been made and revolutionary ideas have been introduced, what exactly they
should look like, how they should be organized, and so on. Following the example of Friedrich
Flobel, several preschool childcare facilities have been opened. Johann Heinrich Pestalozzi
(1746 - 1827) founded the first child-centered institution, at Yverdon in 1805. Although not
specifically for younger children, it was based on what became the essential kindergarten
principles. Ten years later, following a visit to Yverdon, philanthropist Robert Owen
established a childcare institution in his ideal industrial community New Lanark, Scotland
(Zlebnik, 1955; Jakopovi¢, 1984; Dudek, 2000).

The example is followed by a number of pedagogues, psychologists, sociologists; as Sir
William Mather who founded first kindergarten in the north of England in 1871, then Ronge
sisters’s kindergarten in London in 1851; In the USA the first kindergarten was established in
1856: in Germany, in the wake of Frobel’s revolutionary ideas, kindergartens were established
in many centers after 1840 (Dudek, 2000).

Preschool facilities can be seen as a phenomenon that developed across national borders
during the latter part of the 19th century and the first third of the 20th century (Dudek, 2000).
Today's kindergartens began to take shape after the 1920s, when revolutionary buildings began
to be built using new materials. Many architects have been involved in the creation of unique
buildings of this type. Among them was Walter Gropius, who designed the unfinished preschool
for the Clary Peabody Trust in 1937. It is important to mention not only the architectural style,
but also the spatial organization of the building itself. Le Corbusier is also included, with the
unique idea of building a children's space at the top of the Unite building. Other well-known
architects, designers involved in the creation of preschools are Paul Klee, Vasilij Kandinski,
Frank Lloyd Wrigh and many others. In addition to architects, pedagogues such as Maria

Montessori, Rudolf Steiner, Loris Malaguzzi and others also participated in the construction of
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the buildings (lvanova, 1984; Delchev, 1993; Dudek, 2000; Roth-Cerina, 2015; Vodenova,
2017).

In the available, processed literature there is scant information about the furniture used
in preschool facilities. The only source of information is the drawings and pictures as well as
the small number of texts found for this type of furniture. In the Figure 2 there is no furniture
in the room of the school where the children are staying, so they are sitting on the ground. On
the wall are tables to aid the teaching of counting and drawing. More information about the
interior and children's furniture has been found for the period from the end of the XIX century.
In the Figures from 2 to 5, the furniture, which is shown, has been tailored to the needs of the
children.

Wil

Figure 2 Pestalozzi with his children. Figure 3 Froebel Kindergarten

Source: Dudek, 2000 Artists impression of a Froebel Kindergarten showing at
The Centennial World Fair in America. The children are
playing with the Froebel ‘gifts' at the table. Source: web

1

2
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Figure 4 Montessori furniture.
In 1932, P. Johannes Miiller presented a room fitted out with
Montessori materials on the occasion of the congress for infant
education in Berlin. Source: web 2

Figure 5 Interior of classroom in nursery school.

Designed by Hans Leunzinger in Zurich in 1934,
Source: Dudek, 2000
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With the change of mind about the upbringing and education and the sociological
changes of the late nineteenth century, the furniture intended for preschool children began to
change. The furniture began to adapt to the age of the children, i.e. to adapt and pay more
attention to the needs of the children. The furniture was designed to be lighter, allowing children
to move it on their own. "The bed that the children can move on their own is different from the
cradles, which is designed in accordance with the laws for beauty and comfort; It differs from
the adult bed in terms of the fact that children can be comfortably stretched out and put to sleep
in it, any time they want. The so-called children's beds - cradles are "shackles"”, on which the
parent places the child and thus commands the needs of it. Children are prisoners of the
civilization created by adults. They should have the right to sleep when they are asleep, to wake
up when they have slept enough, so the beds which are low, almost to the floor, change and
facilitate the mental life of children” (Montessori, 2003).

We should not think that the "ambience" of the first children's houses was comfortable
and beautiful, as it is now in our institutions. The furniture was a solid table for the teacher,
housed in a dominant place and a large closet, made high and solid, on which many items could
be placed, where the doors were locked, and the key was kept by the teacher. The bench (tables)
provided for children were made according to the criterion to be durable and solid; they were
long enough for three children to sit in a row; placed one after the other, as the classical benches
in the schools. The only innovation were the single individual small chairs, one for each child.
Flowers were missing (Montessori, 2003).

With the advent of mass education, the view has been copied, meaning that the main role
of society - the state - was to control and discipline children, in order to create strong citizens
who would fit into the new industrialized world. "The effect of this education is to create
dissatisfied children and students who are more chaotic and less disciplined” (Dudek, 2005).
As a result, individualism emerged as a new system in the educational process. Maria
Montessori was the proponent of this idea. Montessori's pedagogy aims to respect the child and
his individuality. She considered that "children would develop very successfully only if they
received the necessary external stimulus in time and when they live in tidy environment and
that children's social backwardness is more of a pedagogical than a medical problem"
(Stevanovic, 2001), "The first 6 years are the most important, because this is a period when the
child becomes particularly sensitive to the development of a learning ability. The young child
is at the level, as she calls it, "creative", through which she/he learns with her/his senses,

everywhere and constantly, he/she learns unconsciously through the senses, being in a constant
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movement "(Rot-Cerina, 2015). Montessori emphasizes that the purpose of raising preschool
children is not to transfer certain knowledge, but to enable children to develop freely through
their interests and abilities (Montessori, 2003; Philipps, 2003).

In 1907, Montessori opened the first "Casa dei bambini* kindergarten in San Lorenzo.
The kindergarten had furniture that matched the child's age. She also developed a special
material for the development of children's senses (didactic sensorimotor materials) (Stevanovic,
2001). The furniture has changed shape, become more aesthetic, rounded, less cruel and can be
said to be more organic (Vodenova, 2017). On the other hand, the furniture?, i.e., its
construction was lighter, so that the child can move it freely without the help of adults. "The
tables and chairs in the playroom are set up thus to perform more activities. (...) Children also
do activities on the floor where they naturally feel best." (Stevanovi¢, 2001). In this way, the
furniture was harmonized with the newly created pedagogical norms, free movement, and
children's play.

"One day the teacher was late for school, and the day before she forgot to lock the
cabinet. She found the closet open and many children by its side ... The teacher attributed this
act to the stealing urge. In her opinion, children who steal and have no respect should be
punished. It seems to me that the children know the subjects well enough and can choose for
themselves, and what they did was exactly that. Because of this, we procured a low elegant
cabinet that was better suited, in which the accessories were better organized and within the
reach of the children who chose their things more easily according to their choice. Greater
intelligence was initiated, children showed more activity and chose their own activities. Thus,
the principle of free choice has joined the principle of repetition of exercises” (Montessori,
2003).

One of the first "children's houses™ in Rome is an impressive and important example. It
housed orphans after the catastrophic earthquake in Mesina (Montessori, 2003). They were
frightened, silent, and absent, feeding was difficult as well as the moment of falling asleep.
"There is a room for their needs. Miniature furniture was made, bright, shiny and varied; small
cabinets, colored curtains; round tables, low in height and in strong colors, rectangular tables
that were higher and brighter small chairs with backrest; the dishes were attractive, small

plates, cutlery (...) there was an ornament on each piece of furniture (...). Beautiful pictures on

2 From 1913 — 1935, P. Johannes Miiller, VS’s Berlin-based founding company, held the sole right to manufacture
and distribute Maria Montessori furniture and teaching materials in Germany. An appropriately fitted out Montessori children’s
room was presented at the 1914 German Werkbund exhibition in Cologne — the first time in Germany it reached a wider public.
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the walls and flower pots (...) the rapid transformation of these children caused a deep
impression; one could see children happily carrying objects in the garden; they move the
furniture, but nothing breaks or hits, a cheerful and happy image (Montessori, 2003). After a
while, the children began to eat normally, to sleep, and simply became happy. Taking care of
the children and the approach to the educational process itself are not the only condition for
their change. The environment itself, that is, the interior and the furniture, also influenced that
(Montessori, 2003).

Figure 6 Interior design of the playroom from 1928.

Simple and clear structure. A Children’s House has clear, structured rooms or areas for different activities. The large
activities room allows room for exercise. Children’s House in Altona, 1928. Source: web 3

Another pedagogue who strongly influenced the development of preschool institutions
was Rudolf Steiner (1861-1935), the founder of Waldorf Kindergartens (Carlgren, 1990). The
first Waldorf school was founded in 1919 for the children of employees of the Waldorf-Astoria-
Stuttgart cigarette factory, at the joint initiative of Rudolf Steiner and the factory's head, after
which the school received its name. Steiner emphasized the importance of the environment and
heritage for child development. He believed that upbringing (pedagogy) should not be carried
out only in a theoretical or predetermined program, but in a way that teachers develop their
intuition through regular monitoring and research of children's behavior. Based on the insight
they draw conclusions about the way of the optimal improvement of the conditions that are
influential for the upbringing of children. Hence, Steiner believed that the upbringing of
children in kindergartens did not require any prearranged curriculum, because the time and
content of the activities should be based on the change of the seasons, through play, through
drawing and storytelling. A separate game has been organized characterizing each season of the

year. Waldorf's pedagogy is based on the claim that a child should develop according to his or
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her childhood ability, and not from preset goals that the child should achieve (Premerl, 1973,;
Carlgren, 1990; Krauth, 1993; Stevanovi¢, 2001; Dteiner, 2002; Rot-Cerina, 2015).

Waldorf Kindergarten is dominated by peach color, which is transparently applied to
the walls so that the space can show "life". The whole space, and especially the tables, mark a
certain time of the year or a certain holiday. The wardrobe, kitchen and laundry room were
different from the other modern kindergartens at the time. There was a difference in the toys as
well. They were made only from natural materials and in their shape, surface and color are as
original as possible. There are no technical toys and construction toys at all, and picture books
are rarely used. Dolls, animals, wooden toys, and natural materials are present on the shelves
and in the baskets (Krauth, 1993; Dudek, 2000; Stevanovi¢, 2001).

Another important pedagogical movement is expressed through the "Reggio”
kindergartens, which began operating in 1965 in the Italian province of Reggio - Emilia. The
founder of "Reggio" is Loris Malaguzzi (Stevanovi¢, 2001). "The Reggio Emilia Approach is
an educational philosophy based on the image of a child with strong potentials for development
and a subject with rights, who learns through the hundred languages belonging to all human
beings and grows in relations with others” (web 4). Reggio kindergartens are organized as
"kindergartens”, with a maximum of 4 groups. The garden is open to itself and towards the
outside. There are several separate centers (zones) with different purposes, in which the children
freely explore and spend the time. The child thinks and plans how he / she will organize his /
her activities for the next day and does not expect only from the mentor to solve it. In this way,
the teachers do not exercise direct control over the children. The children have fun on their own,
negotiate, associate, and move freely from one group to another. In the educational process in
Reggio kindergartens, not only the relationship between the teacher and the child is important,
but also the relationship between a child with a child is important, in order to exchange feelings,
ideas, attitudes. This is an institution that maintains the well-being that the teachers, parents,
and children have built. This is an institution that provides an opportunity for exchange of
different thoughts and discussions (Stevanovi¢, 2001).

Great attention is paid to space and its arrangement in preschool institutions. It should
provide activity in large and small groups of children, as well as individual work. The space
should be challenging and appealing. It should be organized not only for physical and
intellectual activities, but also for children's recreation (Smoljanovi¢, 1986; Stankovi¢, 2009;
Klein, 2014). It must unite the senses of the past, but also the challenge of the present. The

space in the kindergartens should also be distinguished by the following: upon entering the
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kindergarten, in the communication rooms, which according to the concept of "Reggio" is called
a square, a string of information, messages, guidelines, lists for the parents are glued. The
greatest part of the space is dedicated to children's expression and through graphic language,
which presents the child's idea, observation, memory, fantasy, sensation, etc., with other words
the total "speech™ of children. This is in order to attract the children to the wish of returning
again and again back to the facility.

After the Second World War, in most of the Western world, the organized pedagogical
educational process was included in the legislation that regulated education, and the
responsibility for children and their daily care was increasingly taken over by the state (Rot-
Cerina, 2015). The population growth in the cities, as well as an increase in the number of
employed women, has led to the need of building more preschool institutions. Many countries
had state-run pedagogical programs that taught in children’s institutions. Some of these national
programs in certain countries continue to follow the "pure” form of upbringing, according to
the methods of Montessori and Waldorf pedagogy (Rot-Cerina, 2015). However, in most
European countries there is a certain discrepancy between the norms for hygienic and technical
requirements and the development of children's psychology and the pedagogical process (Rot-
Cerina, 2015). In the region, the pedagogical processes and the arrangement of the premises in
the kindergartens is done according to the curriculum established by the Foundation for
Educational and Cultural Initiatives, - Regional Educational Program "Step by Step™?® (Walsh
Burke, 2004). This method is based on modern pedagogical - psychological principles of
children’s learning. It stems from constructivism and the developmental learning of'the children
through examples. Unlike the old teachings that are focused only on the teaching process, this
new methodology is aimed towards the child, which means that it observes the child as a being
and develops it in its entirety, starting from all its developmental-psychological characteristics
(Walsh Burke, 2004). This educational program encourages the children to become active

citizens and to accept a democratic lifestyle. Children are also encouraged to express their

8 The "Step-by-Step" Educational and Cultural Initiative Foundation was established as a non-governmental
organization to continue the activities of the regional "Step-by-Step" educational program, established by the Open Society
Institute in New York and Georgetown University from Washington.The International "Step By Step" Association (ISSA) fully
supports and follows ISSA's international principles for achieving quality pedagogical practice:

1. Interaction filled with understanding and respect between adults and children, as well as in children's mutual
relations;
Involvement of the family and the community in the education of the children;
Inclusion, respect for the differences and values of democracy for each child and his/her family;
Assessment and planning for a quality teaching process;
Strategies and teaching techniques that encourage curiosity, research, critical thinking and collaboration.

akrown
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opinions, to ask questions and to discuss, to emphasize mutual respect, mutual responsibility
between adults and children, values of respect, to care and to be diligent (Walsh Burke, 2004;
Markovi¢ et al., 1997).

According to the "Step by step” method, the most obvious and at the same time the best
way to organize the materials in the space was to organize the playrooms in the learning centers.
The centers should be grouped so that similar teaching content is performed in the same group
or next to each other. For example, children who make constructions with the help of cubes
should be separated from those children who work in the art center. Accordingly, similar centers
should be grouped together, but separated from other centers by different activities. The centers
can be divided into art center, writing center, drama center, research center, etc. Example is

shown in Figure 7.

book [ g et I

Figure 7 Suggestions (left, right) for organization of the activity centers.
Source: Walsh Burke, 2004

Each area should be defined by boundaries that separate them from the other areas. The
boundary markers can be low storage shelves, bulletin boards, or even tables and chairs. These
boundaries should mark the location of an area in the classroom’s organizational scheme
without inhibiting children’s activity (Falk, 2019).

It was not until the 19th century that children's furniture began to be produced, which
to some extent began to be produced industrially. This is due to the industrial revolution, which
is gaining momentum during this period. An example of children's furniture from this period is

the high feeding chair, designed by Thonet. "After the success of this product, designed for
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children, it designs and launches an improved version, which very easily transforms from a high
feeding chair into a toy chair, and when the wheels are removed, it can also serve as a table"
(Vodenova, 2017). In addition to this product, Tonet also designed a cradle. His products, with
the new technology he created, were characterized by a strong and solid construction, saving
material and easy to manipulate. The mass production of children’s furniture began in the early
twentieth century, when it gained its present appearance in terms of ergonomics,
anthropometry, construction and design. Many famous architects and designers have created an
element of children's furniture in their creative path. Gerrit Rietveld in 1919 designed the high
feeding chair; Peter Keler is known for his famous crib for nursery groups; Marcell Breuer is
known after the set of tables and chairs; Alvar Aalto with the chair 65, developed for children's
variant in 1950; Arne Jacobsem - In 1956 designed a table and a chair that was in three different
sizes, adapted to the age of the children and many others. All of these pieces of furniture may
not have been intended for use in preschool, but they certainly influenced the design of the
furniture used in them (VVodenova, 2017).

2.2. PRESCHOOL EDUCATIONAL SYSTEMS IN THREE OBSERVED COUNTRIES

The care and upbringing of preschool children is a form of child protection, which as an
activity is organized for care, accommodation, nutrition, educational, sports-recreational,
cultural and entertainment activities, acts, and activities to improve and preserve the health and
to encourage the intellectual, emotional, physical, mental and social development of the child
up to six years of age, i.e., up to his enrollment in primary school (***, 2013). As the research
conducted in this thesis is related to three observed countries: Republic of North Macedonia,
Republic of Bulgaria and Republic of Croatia, it is valuable to describe the organizational set-
up of preschool system in all three countries. There are some similarities, but also some

differences important to mention.

2.2.1. Republic of North Macedonia — organizational set-up of preschool system
The preschool institutions in the Republic of Macedonia (***, 2018a) are divided into three

units:

A. Nursery groups, which include children from six months to two years, divided into a

small nursery group (6-18 months) and a large nursery group (18-24 months).
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B. Kindergartens, that cover children from two to six years old, divided into small group
(2-4 years), middle group (4-5 years) and large group (5-6 years) children.

C. Combined groups, that include children from 12 months, to elementary school.

In the Republic of Macedonia in 2008, with the amendment of the Law on Primary
Education, nine-year education was introduced, so children aged six to seven from preschool
institutions were transferred to primary schools (***, 2009a).

In addition to administrative officials and auxiliary-technical staff, the preschool institutions
also employ staff who perform foster care, educational, pedagogical, psychological work,
health care, etc. In the playrooms, for performing the daily activity with the children, there are
educators who are graduated pedagogues and pedagogues for preschool education and
caregivers with a four-year secondary education and a valid license for a caregiver work (***,
2009b).

2.2.2. Republic of Bulgaria — organizational set-up of preschool system

Preschool institutions in the Republic of Bulgaria (***, 2016a) are divided into two units:

A. Nursery groups, children from 1 to 3 years.

B. Kindergarten groups, organized into four age groups:

a. first age group: 3 - 4 years old,

b. second age group: 4 - 5 years old;

c. third preparatory age group: 5 - 6 years old;
d. fourth preparatory age group: 6 - 7 years old.

Staff performing teaching duties have functions related to the preparation, organization and
implementation of teaching, upbringing, socialization and childcare in preschool institutions
are (***, 2016b):

a. ateacher: plans the educational process,

b. asenior teacher: conducts the internal institutional qualification,

c. ahead teacher: assists in developing an institutional development strategy.
Educational duties in kindergartens are performed by:

a. an educator,

b. a senior educator,

c. ahead educator.
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2.2.3. Republic of Croatia — organizational set-up of preschool system

According to State pedagogical standard (***, 2010a), in the Republic of Croatia the
educational groups of children in the regular program are divided into:
A. Nursery groups
a. age from six to 12 months, the first nursery group
b. age from 13 to 18 months, second nursery group
c. age from 19 to 24 months, third nursery group
B. Kindergarten groups
a. age of 3 to 4 years, small kindergarten group
b. age of 4 to 5 years, medium kindergarten group
c. age of 5to 6 years, big kindergarten group
d. age of 6 to 7 years (before starting school), preschool group
In the kindergarten, the immediate tasks of upbringing and training of preschool
children from the age of six months until their departure to primary school are performed by

the educators.

2.2.4. Statistic data for preschool children

According to the statistical projections of the State Agency for Statistics of the Republic
of Macedonia (***, 2018b) in 2017 there were 35,286 children covered by some of the forms
of preschool education. In Skopje, the number of children attending preschool is 16,086, or
almost half of the total number in the entire country. In Republic of Macedonia there is a total
of 99 institutions, of which in Skopje 43 institutions.

According to the statistical projections of the State Agency for Statistics of the Republic
of Bulgaria (***, 2019a) for the school year 2018/19, there are 218,767 children covered by
some of the forms of preschool education. In Sofia, the number of children attending preschool
is 44,948. In Republic of Bulgaria there is a total of 1,834 preschool facilities and 276 facilities
in Sofia.

According to the statistical projections of the State Agency for Statistics of the Republic
of Croatia (***, 2019b) for the school year 2018/19, there are 139,378 children in the country,
covered by some of the forms of preschool education. In Zagreb, the number of children
attending preschool is 39,953. In Republic of Croatia there is a total of 1710 facilities, and 330

facilities in Zagreb.
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2.2.5. Duration of education process in the three observed countries

Preschool institutions, according to the duration, carry out programs for (***, 2010a;
*** 2013):

1. All-day stay, where children stay from 8 to 11 hours a day. This form of stay
has an educational and caring character, especially for those children whose
parents are employed.

2. Half-day stay, lasting from 4 to 6 hours a day, in which, unlike the classic all-
day stay, children stay according to the needs of the parent or the affinity of the
child.

3. Shortened programs that last from 240 to 600 hours per year, i.e. a stay of
children for a few hours, two or three times a week, which has the role of
socialization or education of the children.

The way of organizing the daily stay in the preschool institutions influences the
definition of the space where the children stay. The activities that the children perform,
depending on the time they are present in the playroom, do not depend only on its dimensions
but on the functional organization as well, so the longer they stay, the more functions they
perform. The space is arranged according to the needs of the children who perform them, but it
also depends on the length of stay (***, 2013).

2.3. EUROPEAN STANDARD FOR FURNITURE IN PRESCHOOL INSTITUTIONS

The standard EN 1729-1:2015 (***, 2015b) is a European standard, adopted by the
European Committee for Standardization (CEN) in which all the countries of the European
Union, and some European countries that are not part of the Union, are members.

In all three countries where the research has been carried out, the same national standard,
based on EN 1729-1:2015 applies: HRN EN 1729-1:2016, MKC EN 1729-1:2016, BJIC EN
1729-1:2016. So far, that standard is the best regulation describing the functional dimensions
of chairs and tables for preschool and school facilities and prescribing safety requirements and
test methods. This standard is consisting of Part 1 and Part 2. The standard refers to chairs and
tables for educational institutions, and its Part 1 for functional dimensions, in which, depending
on the height of the children, a division is made, marked from 0 to 7. The height for preschool

children enters in the size mark from 0 to 3 (Table 1).
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Table 1 Size marks for chairs and tables according to European standard EN 1729-1:2015

Size mark (all measures in mm) | 1 3

Coulor code white | orange yellow
Popliteal range 200-250 | 250-280 | 280-315 315-355
Stature range 800-950 | 930-1160 | 1080-1210 | 1190-1420
h8 height of seat £10 210 260 310 350

b3 dest width (min) 210 240 280 320

2.4. THE ROLE OF ANTHROPOMETRY IN KINDERGARDENS

Anthropometry is a term denoting measurement of a person and derives from the Greek
words, antropos - man and metrien - measurement (Sherilova, 2009). It is a study that is part of
physical or somatic (biological) anthropology*, in which measurements are made of parts of the
human body (Trojachanec, 1981; Gjorgoski and Dashtevski, 2004).

Many authors define antropomerty differently. According to Bridger (2003),
anthropometric data are used in ergonomics to specify the physical dimensions of workpaces,
equipment, furniture, and clothing to ensure that physical disparities between the dimension of
equipment and products and corresponding user dimensions are avoided. Ergonomics uses
anthropometric data to make the best shape and dimensions of machines, tools, devices,
products, and work environment adapted to the anthropometric properties of humans (Miksic,
1997). According to Mijovi¢ (2008), anthropometry is a biological study of the measurement
of the body. The anthropometric data provide information on the distribution of the measures
of the human population.

In the manufacturing of products, machines, tools etc, that will be in line with the
individual needs of everyone who uses them, we are facing a big problem. A chair or workplace
separately for each individual cannot be made. That is why anthropometry takes its place and
using its methods come up to an average that would fit the majority of people in a population
using the product. Anthropometry provides quantitative data to match the physical with the
body dimensions when using the workplaces. It is also used in the design for the manufacturing
of various products. Designers and engineers need to know the anthropometric measures well,

their application providing a product, a workplace, a machine that fully meets the needs of man.

4 Physical anthropology deals with the theory of evolution, with systematization, changes that occur in
the human organism, the issue of growth and development (physical, psychological and gender related) under the
influence of environmental factors (Gjorgoski and Dashtevski, 2004)
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Depending on what is measured, anthropometry is divided into (Gjorgoski and
Dashtevski, 2004; Nacheva et al., 2012):

e Somatometry, measurement of the human body;
e Osteometry, measurement of the skeleton,
e Cephalometry, measurement of the head.

Measurement takes place from one anthropometric point to another and is called metric
measurement or measurement of angles created from certain planes and lines, gonometric
measurement. Anthropometric points are located at a precisely determined place on the body.
Depending on the location, they are divided into fixed and variable (virtual) anthropometric
points. The fixed ones are located on the same part of the body, while virtual points change in
terms of changing the position of the body. Traditionally, measures are taken in the metric
system. For standardized measurements, the body is placed in an upright standing or sitting
position (Salvendy, 1997; Gjorgoski and Dashtevski, 2004; Nacheva, et al., 2012; Pheasant,
2003). (Figure 8).

Figure 8 Typical posture used in anthropometric data gathering.
Source: Salvendy, 1997.

There are two types of anthropometric measurements (Mufti¢ et al., 2001; Miksi¢, 1997):
+ Static or structural anthropometry when a person is measured in a fixed position.
Measurement is clearly performed from one anthropometric point to another.
* Dynamic or functional anthropometry, the measures are taken when a person moves

in relation to one reference point.
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2.4.1. Factors impacting anthropometric data

When taking anthropometric data, it is first necessary to know which target group will
be measured, i.e., at what population is the product aimed. The measures depend on many
factors: genetic, climatic, socio-economic, gender, age, etc. (Maver et a.l, 1976; Salvendy,
1997). Anthropometric measures directly depend on genetic factors — genotype and non-genetic
factors — phenotype (Maver et al., 1976).

The mutual correlation leads to the acceleration or deceleration of a certain
anthropometric component. The phenotype is a direct product that acts on the genotype, i.e., it
is a direct product that impacts this interaction. How much a genotype will develop depends
also on the external influences, i.e., how much a population lives under different natural and
social conditions. Phenotypic variations of one population are the sum of genotypic variations
associated with each other as a 'total stock of genes' and that part of the environmental variables
that directly affect the phenotype. (Maver et al., 1976; Miksi¢, 1997). It can also be shown by
the formula Fv = Ev + Gy, in which Fy is a phenotypic variation; Ey is a variation of
environmental factors and Gy variation of the genotype. Genotypic variations in human
population are the result of the adaptation to numerous environmental influences (Maver et al.,
1976).

Anthropometric data, depending on the impact of environmental factors, can be divided
into meso-stable variables, in which external factors do not greatly affect, such as the height of
the human body, height in a sitting position, etc, and meso-labile in which the genetic factor is
not decisive, but are conditioned by environmental factors. This includes body weight, body,

and limbs dimensions, etc. (Maver et al., 1976).

2.4.2. Anthropometry of preschool children

Complete anthropometric data for children, especially for those of preschool age, are
shamefully less frequently found in specialized literature than those for the adult person. Human
measures, and therefore those of children, belong to a group of certain anthropometric data of
one population. In existing and available literature, the anthropometry for adults of both sexes
is relatively better treated than child anthropometry that is almost nonexistent (Mufti¢, 2001;
Mufti¢, 2005).

Knowing the anthropometric data of children’s age is of great importance when making

products that are used by them. Through precisely determined measures, clothes, toys,
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equipment of rooms used by children are produced. Moreover, through the knowledge of
anthropometry, the physical development of each young generation can be determined, which
is an essential indicator of the health situation of each nation and together with this also reflect

the social and economic and hygienic conditions of each society (Zhicheva, 2007).

2.4.3. Periodization of the development of the child

In human ontogeny, two stages are distinguished: Prenatal period® and postnatal period®
(Zhicheva, 2007). The postnatal period is divided into several age periods. Many authors divide
the periodization into different schemes both from biological aspect and from social one, which
affects growth and development and psychological conditions. A widely popular division used
in anthropology, pediatrics, psychology of the postnatal period was taken from the VII All-
Union Conference held in Moscow in 1965, which covers the problems of adult periodization
from morphological, physiological, and biochemical aspects (Zhicheva, 2007). This division
includes the regulations in the formation of the organism and the person, as well as the social
factors, including those associated with the child's training. The scheme is (Zhicheva, 2007):

e Newborn 1-10 days,

e Infant 10 days-1 year,
e Early childhood 1-3 years,

e First childhood 4-7 years,

e Second childhood 8-12 years,

In the Republic of Croatia, according to pedagogical practice, a different division of the

developmental period of children is used (Prebeg and Prebeg, 1985):
e Intrauterine period
e Early childhood: infant - from birth to 11 months and nursery period from 1 to
2 years.
e Preschool period from 3 to 5 years,

e School period from 6 to 18 years.

5 Prenatal period is the period of development of the fetus in the womb, the pre-birth development.
& The postnatal period is the period after birth. In the postnatal period, the individual development of each
individual from his birth to death is realized.
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The divisions of the childhood period should not be taken so rigidly and restrictively.
Development is a continuous process and the child gradually passes from one period to another,
faster or slower, following its own individual pace of development (Prebeg and Prebeg, 1985).

According to Anglo-Saxon authors (Lueder and Berg, 2008), the childhood period
differs according to:

e Intrauterine period,

e Infant — from birth to 11 months,

e Period of small child — from 12 to 23 months,
e Preschool age — from 2 to 5 years,

e Early school age — from 6 to 12 years,

In the preschool institutions in the Republic of Croatia, but also in the entire Balkan
region, children in the educational process are divided into two units: Nursery groups from 9
months to 3 years and a group of kindergartens that covers children from 3 years to 6 or 7 years
(***, 2010a). In the UK and USA preschool age covers children up to 5 years old, in Denmark
and Sweden from the 3 to the 5 year, and in Germany and Austria to the 7. In other European

countries it is up to the 6 year (Lueder and Berg Rice, 2008).

2.4.4. Physical growth and development of children

2.4.4.1. Characteristics of physical child's growth and development

Physical growth and development mean the rise in height and weight’, a change in the
body's proportions, anatomical, histological, and functional development of the organs and
organic systems. Intensive growth is not equal throughout the entire developmental period.
Growth is greatest in the first year when the body grows an average of 23-24 cm, and the weight
increases by about 7 kg. In the second year, the growth decreases, the child grows on average
about 7-8 cm and in weight increases 3 kg. From age 4 to 5 years, children grow at a fairly
stable pace, that is, the rate of growth of the body gradually decreases. In the process of growth
and development from birth to mature person, body weight increases by 20 times (Prebeg and
Prebeg, 1985; Sercer et al., 1986; Delpuch, et. al., 1999; Zhicheva, 2007)

" In the anthropometry in the second half of the 20th century there emerged a new science of human
auxology (from Greek auxono- growth). Auxology deals with the growth and development of the body in terms
of height and weight.
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During human development, parts of the body and certain organs alter their ratio. The

outer form of the body and its proportion change. The proportions between the size of the trunk

and the size of the head are particularly changing (Sercer et al., 1986) (Figure 9).

B APIOFEE:
2 {gf m@m
R8T AAN
VRIS

\v/

2nd month 5thmonth newborn 2 year 6 year 12 year 25 year
fetus
et ‘ NN
Figure 9 Proportion of the head of a newborn and grown man. Figure 10 Change in the proportion of
Source: Mufi¢, 2005 the body from the fetal month to the

end of adolescent age.
Source: Sercer, et al., 1986

The head of the newborn is a quarter of the total height, while in an adult the head is
one-eighth (Figure 10). The increase in the size of the head from the newborn to the
achievement of maturity is very small. The ratio of the size of the head compared to the height
of the man is given by the canon in which the head is eight times contained in the height of the
man. The same can be determined in children, with the difference that for each age the canon
is different (Table 2) (Mufti¢, 2005). According to the existing data, it is established that the
change of the canon is also related to the harmonious change in the size of particular parts of
the body.

Table 2 Canons in chidren.

Title Newborn One-year old Four-year old
e —
Canon used 4 Head Lengths (HL) 4-45HL 5,5 HL
Trunk 1,66 HL 1,75 HL 1,80 HL
Arms 1,50 HL 1,75 HL 2,25 HL
Legs 1,33 HL 1,75 HL 2,50 HL

Source: Mufti¢, 2005
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According to the construction of the body, children are divided into three types
(somamotypes): endomorphic type, mesomorphic and ectomorphic type® (Nacheva, et al.
2012). It is very rare to find a pure body type. They are usually a combination of all three types.
Depending on the different combinations of dominance of the somatotropic units of the three
components, 13 somatotypes and one central somatotype are formed. That is why children are
so much different in terms of body structure. They can be both tall and short regardless of the
sampothotype they belong to. Endomorphs usually mature early, and the ectomorphic later,
therefore in puberty, endomorphs appear tall and the ectomorphic short (Sercer, 1986).

2.4.4.2. Factors affecting children's anthropometric data

Every child has the ability to grow and develop (Brali¢, 2008). It is made possible by
the very nature in which everything is born, developed, and grows. However, how the process
of growth will depend on many factors, some impact it positively, some negatively, which is
explained below.

e Genetic or hereditary factor

The most important factor that determines the development of the child are the genetic
predispositions inherited from both parents. The growth process is determined by a complex
neuro-endocrine mechanism in which the action of various external influences can lead to a
change in its activity (Brali¢, 2008). The genetic predisposition in each person individually can
be activated or frozen at some point depending on the factors that affect the body.

To see how much the degree of genetic determinant influences the development of the
child, studies have been made on twins and on family genes. In the case of monozygotic twins
that represent a natural genetic experiment, the genetic predisposition impacts much more than
the external influence on the organism. Same in the case of dizygotic twins that differ
genetically, the genetic factor has a greater impact than the external factor. In assessing the
impact on the shape and size of the body it has been established that children have the same
shape as their parents (Dundova, 1978; Zhecheva, 2007).

8 Endomorphic type - rounded body, rather large digestive organs, well developed fatty tissue, large trunk
and thighs, thin limbs; Mesomorphic type — quadrilateral body type, strong body built, well-developed muscles,
bones and connective tissue; Ectomorphenic - type, linear and fragile body, poorly developed fatty tissue, gentle
muscles.
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o Difference between the sexes
Even at first glance you can see the difference between the two sexes (Mufi¢, 2005).

This difference is called gender dimorphism®.
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Figure 11 Height (lefr) and weight (rigrh) curves between boys and girls.
Source: Mufti¢, 2005
The age of 1 to 7 years is called neutral childhood. During this period, the size and shape

of the body differs very little between boys and girls. This can also be seen graphically (Figure
11), where from age 2 to 8 years there are no visible differences. Statistical differences between
the mean height in boys and girls occur after the age of 10, that is, at the time when the puberty
hits, the differences are most conspicuous. The same is true of body weight (Zhecheva, 2007;
Mufi¢, 2001; Mufi¢, 2005). There are many authors in literature (Prebeg and Prebeg; 1985;
Sercer et al., 1986; Ray, et. al., 1995; Mufti¢, 2001; Mufti¢, 2005; Zhecheva, 2007; Brali¢,
2008;) who note that there is a difference in the physical development between the sexes. It has
been found that girls in the first 4 to 6 weeks are more developed than boys, just like puberty
that occurs 2 years earlier than for boys. Moreover, girls reach 50% growth in 1.75 year, while
for boys this it occurs after the second year. Following inter-gender differences, it has been
established that boys have an advantage over girls in terms of length of the trunk and upper
limbs as early as one month old. Up to 1.5-year-old, the height in a sitting position and the
width of the shoulders is greater in male children, while the bispial diameter is greater in female
ones. Boys have longer lower limbs up to the fourth year, the head and face, i.e., all the measures
are bigger, with the difference that after the fifth-year girls have bigger lower limbs. Regardless
of the fact that gender differences in the period prior to puberty are very small, some statistical
significance can be achieved in some anthropometric data (Prebeg and Prebeg; 1985; Sercer et

al., 1986; Mufi¢, 2001; Mufti¢, 2005; Zhecheva, 2007; Brali¢, 2008).

® biological differences in appearance between the males and females of a species.
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e Natural - environmental factors

The anthropometric data of children are of great variable potential. The population from
different climatic and geographical areas differ among themselves in terms of size and shape of
the body, as well as the rate of growth. In temperate and cold areas children are usually of bigger
growth. In spring and summer children grow faster, but on the other hand, they are thinner. In
autumn and winter, they grow more slowly and gain more weight. In the warmer regions,
children develop faster, unlike in colder ones, provided the socio-economic conditions are the
same in both (Prebeg and Prebeg, 1985; Sercer, 1986).

Anatomical difference does not occur only between individuals, but also among large
human groups, called ethnic groups and races. In a study that explores different ethnic groups
in the Tumen region, children of the Khanty between 3 and 7 years old are with relatively
smaller growth than Russian children living in the same area (Zhecheva, 2007). In the USA,
which are composed of many ethnic groups, research has been done, which concluded that
difference in the height of preschool children is present (Anderson and Whitaker, 2009). Some
ethnic groups have similarities between themselves, while others display great differences. The
differences between the black and white race living in the United States are not as great as the
difference that occurs within the same race that lives in two different areas (Salvendy, 1997).

Children living at higher altitudes are shorter and weigh less, and their development is
slower. Children living in the Andes have been found to be shorter and leaner than children
living at lower altitudes (Zhecheva, 2007). Another study by Al 'Shehry (citeted in Zhecheva,
2007) made up of 13,580 children living at altitudes above 3,100m, found them to be below the
American standard in terms of height and weight.

Other factors that affect children's growth are air pollution, gradual increase in
temperature, extreme natural disasters that are more frequent in recent years (Pop-Jordanova
and Grigorova, 2015)

Shorter growth and lower weight are not always the result of adverse effects and do not
reflect a disturbed physical development and are due to ethnic and climatic differences (Eiben,
1988).
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e Socio-economic factors

Children who live in different socio-economic conditions are developing in a different
somatic way (Prebeg and Prebeg, 1985). Children in good conditions are on average more
developed than children living in worse conditions. One of the key factors is nutrition, which
with low economic standard is always insufficient. In the Satyanarayana study 1980 (citeted in
Zhecheva, 2007), it was noted that 20% of the boys with the shortest growth were in a severe
form of starvation in their early childhood. The authors conclude that this result could have
been avoided if measurements were taken of boys at the age of 5 (Zhecheva, 2007). Besides
this, poverty is accompanied with poor housing, unhygienic conditions, illness without proper
care, fatigue, lack of sleep, stress, as well as other factors that can negatively affect the child's
development. (Prebeg and Prebeg 1985). Analyzing the Mascie-Taylor and Lasker data 2005
(citeted in Zhecheva, 2007), children who grow up in better living standards are at a certain age
more developed and mature than their peers who grow up in bad social conditions. According
to the same authors, a national survey in Hungary found that children from more numerous
families are shorter and leaner, unlike those from families with fewer members (Prebeg and
Prebeg 1985). Moreover, the development of children is a affected by the parents' age, the
profession of the mother, i.e., the level of education and the economic level of the household.
(Zhecheva, 2007; Delpuch, 1999 (citeted in Zhecheva, 2007)). Children born in an urban
environment are taller than children who grow up in villages. But in countries with a highly
developed economy in which there is almost no difference between urban and rural areas, the

growth difference is almost no-existent (Eiben, 1988).

2.4.4.3. Secular trend in the process of growth and development of children

Acceleration®® or secular trend is the appearance of an increase in height and weight,
both for children and adults (Zhecheva, 2007). In Anglo-Saxon literature this phenomenon is
called a secular trend (Brali¢, 2008). The data from comparatively many studies of different
generations of children show that since the 19th century, when this phenomenon began to be
monitored, growth acceleration, body enlargement, and earlier maturation are in a constant rise
(Zhecheva, 2007). From the Neolithic Age to the 19th century, human race is becoming

increasingly taller, with the trend of accelerating growth most evident during the twenties of

10 Comes from the Latin word Acceleratio — acceleration. For the first time, this term was used by the
german physician Koch in 1935 year.
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the last century. The question arises whether this phenomenon reflects the "microevolution” of
genetic change or reflects lifestyle changes and the improvement of social and economic
conditions (Brali¢, 2008). According to the same author, secular changes can be both variable
and reversible (positive or negative) depending on gender, age, race, economic and social
circumstances, etc. (Prebeg, et. al., 1994; Brali¢, 2008; Domljan, 2011).

Secular changes in growth are conditioned by two factors: by the biological laws of
man, i.e., the genetic predisposition and the influence of the natural - geographic and socio -
economic conditions of life (Zhecheva, 2007).

The secular changes in the growth and development of children in the preschool period
historically have the greatest increase in the 20th century. In North America and Europe from
1890 to 1950, children from the fifth to the seventh year, are on average are 1 to 2 cm taller and
about half a kilogram heavier every decade (Prebeg and Prebeg, 1985). According to Jaeger
(1998), the weight and height of preschool children has been rising significantly from the
beginning of the 20th century to 1996. Vercauteren et al. 1996 (citeted in Zhecheva, 2007)
writes about the positive secular trend of children in Belgium in the period from 1930 to 1982,
of which the most significant increase was observed in children from the age of 3to 4 years, in
the size of the head. In the Czech Republic according Vignerova & Blaha 1998 (citeted in
Zhecheva, 2007) between 1951-1991, the median length of the body of children aged 1 year
increased by 3 cm in boys and 2 cm in girls. Many authors prove this positive secular trend of
children's development (citeted in Zhecheva, 2007).

With the stepping into the 21st century many studies done in this area indicate a
slowdown and stabilization of the acceleration of children's development. Some authors even
point to deceleration in development and sexual maturation, emphasizing that a period of
negative secular trend will follow. According to Bodzsar and Sussane 1998 (citeted in
Zhecheva, 2007), the biggest acceleration changes in the development of children's growth in
Europe were observed in the 70s and 80s of the 20th century. After this period, things come to
a stop, even to a point of deceleration in the physical development of children (Zhecheva, 2007).

However, after all the provided data on secular changes in children, it can be said with
certainty that man has not yet reached his genetic potential for growth, and further development
of secular changes in different directions and intensity can be expected (Prebeg and Prebeg,
1985; Prebeg, et. al., 1995; Jaeger, 1998; Zhicheva, 2007; Brali¢, 2008).

Furniture design in facilities for preschool education as a basis... — doctoral dissertation, Boris lliev, M.Sc.



32
2. THEORETICAL BASIS AND ANALYSIS OF THE ISSUE

2.4.5 Importance of anthropometric data in the designing of preschool furniture

As an essential and indispensable prerequisite for the design and production of furniture,
besides the safety, functionality, use of materials, durability, comfort of the furniture, is the
knowledge and the use of anthropometry. Studying the needs of preschool children related most
directly to their growth and development reflects on designing furniture that corresponds to
their age and dimensions (Prebeg, 1997; Zivi¢njak et al, 2003; Kroemer et al., 2003;
Molenbroek et al., 2003; Dostoglu Turkun, and Sahin, 2012;).

Anthropometry facilitates information about the physical characteristics of children,
which are of great importance to designers and manufacturers of children's products. By
applying the appropriate data, the product design can be adjusted to the majority of the
population (Prebeg, 1997; Ziviénjak et al., 2003; Kroemer et al., 2003; Molenbroek et al., 2003).

Proper product design for children is conditioned by accurate body data. Consideration
should also be given to the large differences in body dimensions in children of the same age,
hence the design of furniture suitable for this whole population is very difficult. This means
that using age categories for design purposes (in years, or in months for very young children)
will probably misrepresent the valid data. The large variations among children of the same age
make it more difficult to design for children than for adults. Designers of children's products
must account for such a key stage in child development and important developmental factors
(Figure 12), (Lueder, and Berg, 2008; web 7).

Source: Lueder and Berg, 2008
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The great difference in the growth of children even at the same age, as well as their fast
and rapid growth, is a great challenge in designing furniture. Differences in child development
can sometimes lead to overlapping of anthropometric data for different ages. For example, a 4-
year-old child may be taller than the shortest 6-year-old child. These differences between
children from different age groups lead to the design of children's furniture according to their
development, and not according to the age group they belong to. The anthropometric
differences between the sexes of preschool children are not so great that they can be considered
for each sex separately (Lueder and Berg, 2008).

With serial furniture production it is impossible to know all the specific characteristics
of each individual future user. Hence, an arbitrary sample should be measured of the users for
which the product is intended, in order to be able to evaluate the data. For this reason, furniture
of different sizes should be manufactured or be adaptable with various mechanisms (Voigt and
Greil, 2009; Domljan, 2011).

Obtaining mass anthropometric data, even in the most developed countries, is hardly
feasible. Large-scale anthropometry surveys are very expensive, time-consuming, and difficult
to preform (Salvendy, 1997). Anthropometric measurements of pre-school children are carried
out in almost all countries once a year at systematic examinations, where height and weight are
measured (Prebeg and Prebeg, 1985).

When designing preschool furniture, many countries use anthropometric data that is
very old (Norris and Wilson 1995). All this leads to the irregular size of the furniture used.
Another element that indicates lack of sufficient anthropometric data is the small number of
conducted expert studies. The same view is shared by Panero and Zelnik (1990) who point out
that “the designers are given very little data on the dimensions of the child's body”. In some
studies, there are some data missing that are very important for furniture design, while in others,
the number of respondents participating in the study is too small to be generalized for each
nation separately (web 7).

In all anthropometric research, as well as in the collection of data on anthropometry
used for furniture design, particular protocols are observed, especially concerning the design of
seating elements. Measures should be made by well-trained people and the same should
participate in each measurement session. Measures should be taken with the same
anthropometric devices (web 8). When taking measures in a sitting position, a cubic chair with
a adjustable footrest and backrest is used. Children should be seated at angles between body

parts of 90° (Figure 13). An example of anthropometric data to be taken in measurements for
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the furniture design needs is shown in (Figure 14). There are authors who point out the fact that
in everyday conditions in schools, kindergartens and at home, children do not stand and sit
constantly in standard positions in a natural way. Therefore, the dimensions taken from the
measured poses should be changed so that they reflect the actual position of body posture. The
positions occupied by the body are many, so every designer needs to know exactly what he

requires and what element needs to create (web 8).

Figure 13 Cubic seat with adjustable footrest.
Source: web 8

Figure 14 Measuring anthropometric variables
Source: Domljan, 2011
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Table 3 Measuring anthropometric variables and their marks. Source: Domljan, 2011.

A Stature

M Weight

DG head height

stature up to head height

sitting height

upper leg length, buttock—popliteal length, seated

upper leg length, buttock to knee, seated

popliteal height, seated

knee height, seated

upper arm length, shoulder to elbow

elbow height, seated

shoulder height, seated

lumbar height

X |< |7 [T M MmMmQg|0|®

hip breadth, maximum when seated

2.4.5.1. Inconsistency between children's body dimensions and educational furniture

Due to old furniture based on outdated anthropomeric data, as well as due to lack of new
data, the inconsistency between children's anthropometric data and the dimensions of furniture,
there is almost no country that does not face the same problem, specially in schools (Evans et
al., 1992; Paracells et al., 1999; Hanninen and Koskelo, 2003; Legg et al., 2003; Diep, 2003,
Domljan, and Grbac, 2003; Panagiotopoulou et al., 2004; Onder et al., 2006; Voigt and Greil,
2009; Iliev, 2011; Domljan, 2011; Domljan et al., 2015).

Numerous authors (Prebeg i Prebeg, 1985; Watson et al., 2003; Burton, 2005; Trevelyan
and Legg, 2006; Iliev and Domljan, 2016; lliev and Domljan, 2017; lliev, et. al., 2018) point to
the problem that occurs when sitting on inadequate pieces of furniture which is the main cause
of poor posture and curvature of the back (kyphosis and scoliosis). Moreover, same authors
confirm that the inconsistency between anthropometric data with the functional dimensions of
the furniture is the main cause of back, neck, head and leg pains.

In the literature, the data related to the mismatch of anthropometric variables with the
dimensions of furniture for children of school age are in greater numbers in contrast to the data
for preschool children (Onder et al., 2006; Voigt and Greil, 2009; Iliev, 2011). Such a study
that confirms mismatch of anthropometric variables with the dimensions of furniture has been
done by Onder et al. during 2001 and 2002 in Turkey, which included 288 preschool children.
18 anthropometric variables had been measured. Also measured were types of furniture such as

chairs, tables, coathanger, washbasin, mirror WC pan and TV table. A comparison of each

Furniture design in facilities for preschool education as a basis... — doctoral dissertation, Boris lliev, M.Sc.



36
2. THEORETICAL BASIS AND ANALYSIS OF THE ISSUE

furniture variable has been made. The results suggest that in the case of all pieces of furniture
that are subject to research at least one of the dimensions does not correspond with the
anthropometric data of children. For example, the tables are 'very problematic' in depth, and
‘problematic’ in width. The chairs are 'problematic’ in depth and height (Onder et al., 2006).

Research by Andrea Voigt and Holle Greil (2009), done in Potsdam, Germany, on 122
children aged 3 to 7 years in three kindergartens, suggests that knowing the appropriate
anthropometric data helps obtain elements of furniture that are fully functional for children. Six
anthropometric variables were taken (sitting height, leg length, elbow height over seat, lower
leg length etc.). This study points out that the detailed knowledge of seated body relevant
measurements is necessary for the construction of optimal adapted chairs and desks. An
optional chair is marked by the facility to arrange both feet completely on the floor. In this
position, the compression on the back of the thighs with their blood vessels and nerves is
minimized. For the evolution of optimum height boards, the knowledge of the height of the seat
and the elbow height above the seat is essential (\VVoigt and Greil, 2009).

Iliev (2011) has conducted research in Skopje, Macedonia on 80 children aged 2 to 6
years, measuring 13 anthropometric variables and comparing them with the dimensions of
existing tables and chairs. According to the obtained data from the measurements of the chairs
and tables in the facilities, it can be concluded that: The children from the first small group can
not use the existing chairs and tables, because they are higher. Children from the second small
and middle group can use the smaller-sized chairs. Children from the big group can use larger-

sized chairs, by reducing the height of the sea (Iliev, 2011; lliev. and Karanakov, 2013).

2.5. PSYCHOLOGICAL AND PEDAGOGICAL ASPECTS AFFECTING FURNITURE AND INTERIORS
IN KINDERGARTENS

The child from an early age can be vulnerable, i.e. the bad atmosphere in the family or
the institution and the inappropriate actions that affect his/her development and learning can
cause a number of psychomotor diseases (Kamenov, 1988). The environment, that is, the
interior in which they stay, acts in the same way. Improperly used color and to the greatest
extent inappropriately designed furniture directly affects the improper psychophysical
development of preschool children. Although not enough attention is paid to what the furniture
should look like, it is a crucial element for the appearance of the interior (the surrounding).

Improperly designed furniture, both in kindergartens and schools, contributes to improper
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maintenance of educational activities, body aches, loss of concentration, but also a feeling of
discomfort in the space in which children stay, as well as affecting the safety and security of
children, with the possibility of physical injury (Lazarov, 1975; Nikolova, 1986; Belamaric,
1987; Poddakov, 1992; Grozev and Tiholov, 1993; Valkov, 2001; Auf-Frani¢ et. al., 2003;
Velkov, 2005; Stoecklin, 2007; Domljan, 2011; Fischil, 2011; Wardle, 2011; Wiser, 2011).

Initially, kindergartens were designed and oriented in the traditional way of education
and learning. In the classical preschool institution, the main initiative belonged to the
"managerial” role of the educator. However, thanks to the great development potentials in early
childhood, today preschool children are no longer seen as beings with habits and memory, but
as beings who are able to examine, analyze, see differences, discover similarities, and so on
(Cohen and Stern, 1974; Dudek, 2008; Sahin and Turkun Dostoglu, 2012; Vassiliki and
Aimilia, 2012). Thus, over time, as the attitude towards the child and his pedagogical and
psychological needs changed, so did the concept of the interior.

The space and the way it is organized can significantly help or hinder education. The
interior and exterior space created for children must offer them a chance to gain individual life
experiences. Spaces are not merely “expanses of emptiness”’, but may make a considerable
contribution towards a child's successful early life.

The task of each teacher is to enable (with the organization of space and work)
occasional isolation and individual play. A child who has the conditions for independent play,
who can occasionally be left alone, with any activity that he / she performs independently, will
be more easily involved, or activated in the group activity or to participate in organizing a joint
game. The activity of the child in a large group is possible at most 6.11% of the time, according
to the explanation of prof. Miljak (Miljak, cit. in Stevanovi¢, 2001). As for individual children's
activities, motor activities are the most represented (16.4% of the time is for independent coping
with some activities), and for symbolic ones (is 14.65% of the time), (Miljak, cit. in Stevanovi¢,
2001). Thus, the space should be organized depending on the type of activities that the children
perform during their stay in the kindergartens.

There can be noticed a big difference in the behaviour and the way children of different
ages play (Stankovi¢, 2009). The distinction is present even in the relatively close age groups
of children, such as children aged 3, 4 and 5, and hence the need to differentiate children in
relation to the organization of the space in which they stay, through the formation of certain
units (zones) intended for play and other activities. Thus, children from 3 years of age have the

best social activity in a group of 2 to 3 children, so there are several small, partially separated

Furniture design in facilities for preschool education as a basis... — doctoral dissertation, Boris lliev, M.Sc.



38
2. THEORETICAL BASIS AND ANALYSIS OF THE ISSUE

units (zones), dimensioned for this number of children. Zone can be from various contents, like
zone for quiet activities like reading, zone for construction, zone for fine arts and so on. Children
aged 5 years can play in larger groups of up to five children at the same time and for a longer
period of time, so hence the space is organized with separate units that are larger than the
previous ones (Stankovi¢, 2009). You can minimize conflicts and maximize playtime by using
the classroom layout to offer options for all kinds of play: alone, with friends (groups of 2 to 5
children usually work best), or with a teacher (Fiechtner and Albrecht, 2015).

The needs of preschool children, during the development of cognitive processes in their
development, when it comes to the architectural space in preschool facilities in which they stay,
are largely related to children's activity, thinking and ability development. In this context, the
space, or parts of the space in which certain activities take place are conceived and designed
with architectural procedures. The game as a dominant activity of the children seeks its physical
determination and differentiation in space in the form of indications for separation from other
spaces or whole. The development of thinking in the development of children's abilities
determines the space with specific structures, complex enough and inspiring for their
engagement (Stankovi¢, 2009).

,,Everything is very much pre-determined by the zones or territories which are strictly
imposed upon children. Although they are usually described as 'homebase' areas, many are
similar in character to school classrooms. Each homebase area may be further designated into
functional zones such as the cloakroom, the wet zone (with sinks for art and craft activities) and
the quiet zone. This is a range of activities which is so tightly prescribed that the architecture
tends to reduce and limit the scope for learning rather than extending and opening it up. The
focus is on adult needs, such as safety and security, rather than on child needs, such as the
promotion of exploration and discovery. Clearly this approach can obscure the potential for
creativity and imagination (Dudek, 2007).

All the activities of the children in the nursery groups do not belong only to the game,
other activities are organized here, such as observation of work activities and behavior of adults,
animals, plants, getting to know the environment in which they are (Stevanovi¢, 2001). It can
be emphasized that the basic conditions for the children's work activities are the space, toys,
and other didactic objects. In the rooms where children from 1 to 2 years stay, the arrangement
of the furniture should not be moved (it should always be in the same position), due to the
feeling of security and "children's conservativism". The playrooms should have fresh flowers

and greenery. Their photographs and drawings should be hanging on the walls (Stevanovi¢,
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2001). In the third year of life, in the nursery groups, the same needs rule as those for the
children from two years. The whole activity is individualized and is based on the children's
needs and their unhindered prephysical development in the educational process. Good social
communication between the children is also an important and indispensable condition for the
proper functioning of the groups. The work of the playrooms is expanding to other areas in the
kindergarten (Stevanovi¢, 2001).

The most exciting development in the preschool period takes place in the sphere of
emotions. Children experience reality around them more suggestively than they interpret it
rationally. Therefore, space and furniture should evoke positive emotions, joy, satisfaction, and
acceptance, so that they perceive the kindergarten as their own space and identify with it
(Nikolovska, 2002; Dudek, 2008; Stankovi¢, 2009).

It is evident that a playroom environment which helps children feel welcome, safe, and
secure is critical to supporting ongoing emotional and social development. Children must
primarily feel that their basic needs for safety, love, and belonging are met before they can take
charge of their learning. The most basic level of need is confidence that physical needs will be
met promptly and sensitively. Once that basic level is met, children must feel emotionally safe
and supported. Finally, children need to have the feeling of belonging — they need to feel
welcomed and cherished. Only then learning is possible (Fiechtner and Albrecht, 2015).

However, it must be a conscious architectural exercise when designing a kindergarten
in order to meet the spatial needs of the individual child as well as those of the whole group
(Dudek, 2000).

A kindergarten should be designed to encourage the development of a child's cognitive,
social, emotional and motor skills (Colbert, 2006; Stoecklin, 2007; Fiechtner and Albrecht,
2015). Particularly as childhood is often repressed in many sections of society today, children
should be given the chance to mess about and play: e.g. to hammer, saw, build, experiment,
splash around, climb, run, tussle, hide, slide, dig etc. (Falk, 2019; Remenschneider, 2017)
Contemporary architects can do much more in applying these experiences. They have the
opportunity through their positive approach to this knowledge and their application, in the
construction of the preschool facilities, to give their professional contribution towards a happy
childhood (Stoecklin, 2007).

In the process of creating space and furniture in the kindergartens, the concept of being
imaginary has been fully accepted. Great example of children’s creativity and possibility to play

in imaginary space is explained in Dudek’s book “Schools and Kindergaten” (Dudek, 2008).

Furniture design in facilities for preschool education as a basis... — doctoral dissertation, Boris lliev, M.Sc.



40
2. THEORETICAL BASIS AND ANALYSIS OF THE ISSUE

Dudek describes a project where a dragon was created in one preschool facility. The dragon
and the whole project were fully accepted by the children. Children came to the building every
day with a song and joy, and even three years after the project was completed, no part of the
dragon was damaged or destroyed. Dudek also writes about a preschool facility in which ITree
of Dreams was created (Figure 15), which had the same positive effect on children. Its leafy
roof reflects natural light deep into hitherto insufficiently lit corridors, itsleaves rustle as if the
tree is Igiggling. ”The I Tree of Dreams even snores”, inviting the children to share its dreams.
They are able to explore and experience their world with all their senses, make new friends and
chat to one another (Dudek, 2008).

Figure 15 The children romp in the flowery bowers and swings of the Tree of Dreams*.
Source: Dudek, 2008

In kindergartens, which are builted as “opeﬁ spaces” facilities, children learn more and
have healtiery social life. They would, if permitted, explore linen cupboards, climb stairs (or
any type of feature which enabled this to occur), set up games in corners and niche areas, and
mount stairs to access high level walkways (Dudek, 2005). Perhaps the key dimension of this
was the process of listening and hearing the views of children which had largely dictated the
framework of its architectural development.

A huge problem regarding the functionality and types of educational facilities is that the
large number of them have not been builted or reused for modern maintenance of the
educational system such as “open space” kindergarten (Dudek, 2005). On the other hand, when

rearranging buildings, a large number of architects arrange the space according to their vision,

Furniture design in facilities for preschool education as a basis... — doctoral dissertation, Boris lliev, M.Sc.



41
2. THEORETICAL BASIS AND ANALYSIS OF THE ISSUE

without including the opinion of the teachers, and especially the opinion of the children (Dudek,
2005). The best result in architectural form of educational facilities is evident when an informed
dialogue between teachers and children are established, when children are active involved in
the process of decisions in shaping their interiors and paralell, their lives. The architecture has
the third dimension, which creates the special children’s perception of the space and the whole
environment they live, play and reside in. Opposite, when the children are not involved, they
don’t percept their environment as their shelter or something they are involved with. ,,As a
result, the real needs of the children for freedom and adventure in their own worlds are censored.
We must somehow give this back to them* (Dudek, 2005).

The children's opinion should be heard when creating preschool space and furniture
(Dudek, 2005; Sahin and Turkun Dostoglu, 2012). Children’s views should not be ignored just
because of their status as “young, inexperienced people” (Dudek, 2005; Sahin and Turkun
Dostoglu, 2012; Vassiliki and Aimilia, 2012). Children know very well what they really want,
what is beautiful, comfortable, etc. and they need to be remarked and percived. "This approach
has developed as a multi-method model. It was important to include a range of methods to
enable the children with different abilities and interests to participate. The multi-method
approach also made it possible to contribute to the overall picture or "mosaic” through
traditional monitoring and interview tools. Benefits have also been added for triangualtion of
the findings through various methodologies” (Dudek, 2005).

A positive learning environment needs to provide activities to support all aspects of
growth. To do this, the playroom needs to include activity centers that offer opportunities for
both hands-on, play-based learning and developmentally appropriate instruction of academic
skills (Stankovi¢, 2009; Falk, 2019). Activity centers are several small partially separated units
(zones), that can be from various contents, like zone for quiet activities like reading, zone for
construction, zone for fine arts and so on. Different materials needs to be available in activity
centers that invite children to inquire, explore, discover, and engage with each other about ideas.
Varied types of activities need to be offered throughout the day and provided in a clear and
predictable schedule, supported by routines and carefully planned transitions that result in a
smooth and well-managed flow of the day (Falk, 2019).

To promote children's independence, autonomy and a sense of self-efficacy, the
materials housed in the centers should be available to children so that they can get what they
need on their own (Colbert, 2006; Fiechtner and Albrecht, 2015; Neiza, 2017). This means that

the shelves should be open and accessible for their small hands (Remenschneider, 2017).
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“Playroom environments that are thoughtfully designed encourage social learning and
cognitive development. There are 5 simple ways to help make playroom a secure and
welcoming place for children” (Fischlil, 2011):

1. To look like a home,

2. Personalized spaces for each child, children that have a place that is “theirs” it
gives them a sense of belonging.

3. Celebrate collaborations. A child who feels connected to the group — that he is
making a meaningful contribution to the whole — is a happy child.

4. Mealtimes are special. We eat family-style, and | try to make mealtimes like
they would be in my home.

5. Nature is a healer. It’s a known fact that exposure to nature has a calming,
healing effect on people of all ages.

“When space is well-organized, with open pathways that clearly lead to activities that
offer enough to do, children manage on their own. Children can move freely from one activity
to another, giving the teacher an opportunity to attend to each child depending of its needs.
Space that is not well-organized creates problem areas. These include dead spaces that
encourage wandering and unruly behavior, and pathways that lead nowhere or interfere with

play already in progress” (Colbert, 2006).
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Figure 16 Modern conterporenary kindergarten playroom for 12 children, 18—24 months.
Source: web 5

Figure 17 Modern conterporenary kindergarten playroom for 24 children, 3-6 months.
Source: web 6

Furniture design in facilities for preschool education as a basis... — doctoral dissertation, Boris lliev, M.Sc.



44
2. THEORETICAL BASIS AND ANALYSIS OF THE ISSUE

2.5.1. Colors in kindergartens

In a child's environment only partial attention is paid to color as an element of the overall
furnishing of the space; standard arrangements are used to treat the interior, such as bright colors
for greater space effect, warm colors to create a warmer atmosphere and so on (Kirova, 2006;
Vodenova, 2017). These are just some of the clichés of full color organization in rooms, and
lacking in ready-made color solutions for the children’s interiors. Either the color difference is
complemented by objects and furniture elements or they are already pre-selected according to
the taste of the "elder”. To some extent this is understandable, but not loyal to the children, who,
according to a research, have had their own visual world and color-related preferences from an
early age (Pisareva, 1999; Valkov, 2001; Klaren, et. al., 2003; Starmer, 2005; Kirova, 2006;
*** 2011; Vodenova, 2017;).

Children perceive color emotionally. It can be said that the child feels pleasure to the colors.
Color affects the mood of adults, and even more so in children. The children come into contact
with a new toy that has attracted their attention most of the time through the strength of the
color and at the same time it offers pleasure and tranquility. Everything that brings them
uncertainty, simulation is dismissed as "their world" (Kirova, 2006). Color and its influence
make children perceive objects in this way. Preschoolers prefer bright and bold colors from the
range of primary colors, slightly later than fifth year they differentiate among dark and light
shades of primary and secondary colors. They love the bright colors, red, yellow, orange.
Children at this age hardly react to shades and halftones. Older children have an affinity for
green, blue and the mutual shades. A suitable colorful environment is one that is adapted to the
specific preferences of the child in different age groups. They are largely related to the
development of the eyes (as a visual organ). (Pisareva, 1999; Valkov, 2001; Kirova, 2006;
Vodenova, 2017).

Color is extremely important for the environment where most of the time is spent. Children
who grow up in a monochromatic environment have been shown to get tired faster, they are not
well educated and not energetic, cheerful and "alive". Color is important for the good emotional
and physical development of the child, for the development of their feelings, fantasies. A
precise and comprehensive analysis of the use of the color in the rooms where children are
staying is needed. The lack of color would make the atmosphere sterile and impersonal, and
excessive use of color will result in overloaded and chaotic atmosphere (Dragostinova-
Dobreva, 2013).
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Research has been done by Kirova (2006), on how preschoolers respond to colors. Her
research consists of three experiments involving children from 3 to 6 years. In the first
experiment of children of age 3 and 4, music is played, in the first case it is cheerful, and in the
second case it is slow and a bit of disharmonic music. Under that influence they have to draw a
picture of their choice. They are offered 6 different colors to use. Music, more precisely the
different type of music influences a child's emotional state in a certain way. The different
emotional state also causes different use of color. The idea of this experiment is to provoke the
child's emotions, so to express it through color. The conclusion of the first experiment indicates
that when children are anxious they use one or two colors when drawing, while 3, 4 or more
colors when they are cheerful. Also, when there is a sad music the drawings are to a large extent
cold, filled with drama (wind, rain, storm, scary people, etc.).

The second experiment involves children of age 5. The task is a bit more complex, which
is logical because children at this age are intellectually more advanced than previous groups.
They are offered different colored pieces of clothing, to dress two kittens with, one happy and
the other one sad. Ten different color types are given, because at this age children make a
difference between different color types than at younger ages. The colors used for the happy
kitten's clothing are warm and bold (pink, orange, light blue), while for the sad kitten the
clothing is in darker colors, in cold varieties such as violet, brown. The cheerful kitten is colored
in all colors available (colorful prevails), while in the sad kitten the clothes are monochrome. It
is interesting to note that to girls the use of color is more meaningful and more logical in use,
while to boys the form and visual interpretation of graphics are more essential (the direction of
the lines, the place of coloring in the field). This phenomenon can also be explained
physiologically, with the fact that children at the age of 5 begin their cognitive differentiation
(Kirova, 2006).

The third experiment examined 6-year-old children. There is a white sheet of paper on
which a room is drawn, and their task is to glue - arrange elements of furniture and various
objects that are already prepared and already painted. Fifteen colors are used for this task. The
aim is to note the choice of colors, the type of composition and the overall effect achieved in
the interior, in order to draw conclusions about the peculiarity of the environment in which the
child would feel optimally well according to their own requirements. The results show that
children have their own ideas and solutions for the space, this "problem™ excites them and
fosters their fantasy. Unusually, with the boys the rooms are scattered and messy, they choose

colors according to the purpose for which the object is intended (sensible, practical approach).
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The girls use more a combination of colors so that colors are close or in the same range (pink-
purple, yellow - green etc.) reasonable approach (Kirova, 2006).

The optical effect of colors is a consequence of light and darkness, which is due to the
color's ability to reflect differently, according to the amount of light that falls on it. Therefore,
in the presence of a large amount of light, the surfaces look different when there is no light. So
for example, if the ceilings were painted in black the room would look darker, unlike when the
ceiling would be white, the room would be lighter and wider. When choosing a color it should
not be overlooked that two different materials with the same color do not have the same color
expression. The color varies depending on the material's relief. The glossy surfaces make the
material more active while the matte surfaces absorb the color. When the illumination is not
directly directed at the object but at an angle, it creates shadows and the material looks darker.
According to the law of color perspective, the objects which are closer to us have sharper and
clearer contours. Hence the furniture, toys and other items in the middle of the playroom should
feature more intense and vivid colors than the colors used on the walls. A good selection of
shapes, tonality of walls, ceiling, floor and furniture should create an environment for children
in which they feel comfortable, safe and confident. It would be appropriate to use fresh pastel
colors in two-three colors and their shades, because too colorful is tiring. If the idea is to settle
the difference between the two primary colors in a room such as the walls and the ceiling, it is
enough to use white in between. The white color will reduce the contrast between them. When
pure and intense colors are applied one to another, they behave bluntly, so contrasting or
harmonious colors should be used. In each composition there should be one color and a pair of
contrasting colors, adding the other colors to the elements themselves (Trstenjak., 1987;
Pisareva, 1999; Valkov, 2001; Raychev, 2005; Starmer, 2005; Kirova, 2006; ***, 2011; Siu
Michael, et. al., 2015; Vodenova, 2017;).

2.6. RESPONSIBILITY OF DESIGNERS IN DESIGNING FURNITURE IN KINDERGARTENS

The main task of the design is to change the human environment and tools, and
indirectly the person himself. The man has always tried to change himself and his environment,
but this has been made possible recently, thanks to science, technology and mass production.
Finally, we are able to define, to group together the problems, to determine the potential goals
and deliberately work on their achievement (Quarante, 1990; Dorfles, 1994; Lapaine, 1994).

Hence, looking at the furniture and the overall environment in which children spend their time
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in kindergartens, we can not completely agree with Dorfles' (1994) claim of good design. The
furniture that is in the kindergartens it has not changed significantly since a hundred years ago
(Eckelman et al., 2001). Haviarova and coauthors (2001) point out that “today's design of school
furniture concept is mostly traditional (...) The most common forms of tables are small, with
four legs, flat worktops, as well as desks with veneer and steel worktops plinth tubes. Today,
worktops are most often constructed of chipboard panels coated with laminate, which is bolted
to the welded construction of the plinth. Unfortunately, existing furniture is most often
redesigned design and construction solutions, inconsistent with today's needs of modern
education, anthropometric sizes of students and new norms, non-ergonomically designed,
unstable construction and inadequate durability and strength”.

In most countries, school furniture is made of three basic materials - wood (solid or
wood products), metal and plastic (Domljan et al., 2004). A school desk and chair made of solid
wood are the most expensive, but at the same time the most suitable for the student, especially
in terms of tactile properties, warmth, softness, and the impression of naturalness. Wood
materials such as veneer board (from which back and seat moldings are made) have similar
properties. Given the price of solid wood, most wood materials (chipboard and plywood) are
veneered or covered with foil or laminate. Metal is most often used in the form of pipes for
making plinths, which must be structurally strong and stable, so a bent or welded pipe is the
most common choice. Due to the economic demands for a cheap product of large series, more
and more plastic furniture is produced (back and seat of chairs, table tops and even pedestals)
(Knight and Noyes, 1999), but it showed the worst properties in terms of durability, strength
and maintenance. Hedge's (2015) research also shows that plastic, beside that is not an
environmentally friendly material, retains more bacteria than wood at the surface.

Unfortunately, existing furniture most often is redesigned visual and construction
solutions, inconsistent with today's needs of modern education, anthropometric sizes of students
and new norms, non-ergonomically designed, unstable construction and inadequate durability
and strength. With the development of new materials and new technologies, pedagogical
equipment and educational interiors, it is expected that in the near future the current classic way
of equipping children's workplaces will change significantly, certainly in anticipation of rising
standards and economic opportunities.

A good designer must be aware of his social and moral responsibility. The designer
should know how to shape his products and his environment, and thus, he must analyze the

past, predict the future, and the consequences of his actions. Especially today, when the super-
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technologically, sterile, and inhumane environment in which a person lives, has led to a planet

that is constantly choking in the gray polluted air (Papanek, 1971). Using of environmentally

degradable materials and giving preference to wood.

2.7. SUMMARY OF THE THEORETICAL FOUNDATIONS AND PREVIOUS RESEARCH

The analysis of the problem and the presented theoretical basis of many scientists and

experts in this chapter highlight the basic problems faced by today's modern preschool

pedagogy, education, psychology, kindergarten building architecture, design of the immediate

subject environment of children and staff (products, furniture, equipment), the state apparatus,

as well as manufacturers. These problems can be summarized in several main determinants,

which also form the basis of hypothesis.

Anthropometric values show the physical and health conditions of the individual and
are influenced by various socio-economic, geographical, environmental, and genetic
factors. At the same time, these values reflect the social, economic, hygienic and cultural
living conditions and change accordingly (Prebeg and Prebeg, 1985; Zhecheva, 2007;
Brali¢, 2008).

The knowledge of the anthropometric data and dimensions of the preschool children is
of great importance in the production of wood products that children use every day for
play, work and rest. Furniture is produced based on precisely determined variables and
dimensions of the child's body and thus the space and environment are equipped and
design (Lueder and Berg Rice, 2008; Domljan and Vlaovi¢, 2011; Iliev, 2011; Domljan
et al., 2015).

The anthropometric research of the population of the preschool children in many
countries has not been done systematically and comprehensively, so the data on the
dimensions of the children from 2 to 7 years old are insufficient and outdated. Hovewer,
some authors make great efforts in this field (Panero and Zelnik, 1990); Noris and
Wilson, 1995; Prebeg, 1997; Zivi¢njak et al., 2003; Kroemer et al., 2003; Molenbroek
et al., 2003; Mufti¢, 2005; Domljan, 2011).

The results of the research on the appropriateness of the functional dimensions of the
furniture and the anthropometric sizes of the children of preschool and school age

indicate a large inconsistency, so the children do not have properly sized furniture.

Furniture design in facilities for preschool education as a basis... — doctoral dissertation, Boris lliev, M.Sc.



49
2. THEORETICAL BASIS AND ANALYSIS OF THE ISSUE

(Barlietal., 2006; Voigt and Greil, 2009; Domljan, 2011; lliev and Domljan, 2017; lliev
et al., 2018).

e The norms for the size and the quality of the furniture for the educational institutions
define/determine the functional dimensions of the furniture according to the child age
and the anthropometric dimensions. Unfortunately, there are few educational
institutions, producers and investors who follow and apply the stated norms and
guidelines. ( Auf-Franic et al., 2003; *** 2013; *** 2015b; Domljan et al., 2015; ***,
2016¢).

e The contemporary methods of preschool and school education emphasize the
importance of socialization through play, which is important for a healthy social,
psychophysical, cognitive and other type of development. The design of the
environment and the products that the children use is important as well (Ivanovié¢
Sekularac, 2000; Stevanovié, 2001; Stoecklin, 2007; Dudek, 2008; Domljan, 2011;
Fischil, 2011; Wardle, 2011; Dobrevska, 2012; Klein, 2014; Falk, 2019).

e Inthe buildings used for upbringing and education, the use of wood and wood materials
should be encouraged, as well as new materials that will be environmentally friendly,
renewable, non-toxic and safe for the health of the users, and at the same time to have a
decorative, visual function. Such materials have a longer shelf life, and after the end of
their life they are completely biodegradable (Papanek, 1971).

e  When designing the children’s products for play, work or rest, the colors in the interiors
of the kindergartens should be considered, especially the influence they have on the
healthy psychological development of the children. (Pisareva, 1999; Valkov, 2001;
Starmer, 2005; Kirova 2006; ***, 2011; Domljan, 2011; Vodenova, 2017).

e The children have ever been treated as an object, and not as a subject of research,
because the adults have not recognized their ability to think and discuss their relevant
issues (problems). Today, children are seen as active collaborators in all processes of
action within the educational institutions, and children's opinion is sought to be used in
order to shape the products and the space they use (Dudek, 2005; Domljan, 2011; Sahin
and Turkun Dostoglu, 2012; Vassiliki and Aimilia, 2012).
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3. BASIC OBJECTIVES AND HYPOTHESIS OF
THE RESEARCH

Based on the analysis of the referred literature, and the subject of the research, the
hypotheses and the purpose of the research can be defined.

3.1. SUBJECT OF THE RESEARCH

Based on the analyzed research results so far and the analysis of the topic, the subject
of this research has emerged:

The subject of the research is the design of contemporary furniture and environment
used in the preschool educational institutions.

Determined by the interdisciplinary nature of the thesis, the subject of the research is

divided into several activities, undertaken as follows:

1. Analysis of the anthropometric variables of preschool children with the dimensions of
the furniture currently used in kindergartens, as well as harmonization of the measures
of the existing furniture in the playrooms where the research was performed with the
determined European standard;

2. Analysis of the attitudes and opinions of the staff in the kindergartens (teachers,
caregivers and other staff) about the furniture and the spatial organization (the interior)
in the playrooms;

3. Analysis of the manufacturers / distributors of kindergarten furniture for the process of
production and sale of furniture and for the process of public procurement for equipping
preschool facilities;

4. Analysis of teacher’s and children's wishes and needs regarding the furniture and the
environment, which they show through the process of play;

5. Defining the needs of the children and the teachers in an ideal system, user - furniture -
environment, in order to create furniture that maintains the health of the children;

6. Defining the needs of the children and the teachers to create a fully functional and

healthy atmosphere in the space in which they spend most of the day.
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7. Determine how much wood and wood materials are present and used in interiors. Wood

is ecological, sustainable environmentally frendly and healthy.

3.2. RESEARCH OBJECTIVES

Based on the defined subject of the research, the main research objectives are:

OL1. To determine whether the current furniture and equipment that children come into
daily contact with in kindergartens in three different countries is appropriate for the healthy
growth and development of children, especially from the point of view of design, functional
dimensions prescribed by applicable standards, use of wood and other environmental materials,
safety and other criteria;

and

02. To establish basic requirements for the design of kindergarten furniture and
equipment, and give impetus to further research, which would involve professionals from

several different scientific fields in the process of designing children’s furniture.

3.3. HYPOTHESES

The following hypotheses, based on the objectives and goals are:

H1: Furniture used by children in kindergartens does not meet the requirements of
modern pedagogy, design, quality, safety, ergonomics and sustainability;

and

H2: It is possible to define new contemporary requirements and criteria for product

design and quality, and thus create the preconditions for preserving children's health.

It is also assumed additionally:

e The spatial organization in the kindergarten playrooms does not meet the conditions for
conducting the contemporary educational process.

e In the process of public procurement of furniture for kindergartens, clear and
unambiguous rules are missing in order to define the exact parameters according to
which furniture that follows the psychophysical development of the children would be

designed.
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4. RESEARCH METHODS, POLYGONS, SAMPLES
AND PARTICIPANTS

4.1. PERMISSION FOR RESEARCH WITH PRESCHOOL CHILDREN

In order to conduct research with preschool children, it was necessary to obtain special
permits from the competent institutions. Permission to enter the kindergartens for the research
conducted was obtained from the City Office for Education in Zagreb, from the Sofia City
Municipality, and from the Department of Education and the Municipalities Butel in Skopje.
Additionally, the University of Zagreb gave special permittion from the Ethical Borad
(Appendix V1).

In each of the kindergartens, consent was obtained from the principals. Parents have
been also informed, and have given a written approval for children included in the study. Prior
to the start of the research, all involved participants have had been informed about the course
and the process of research. Also, everyone has been informed that the participation is
voluntary, and if a child changes his mind during the research, they may withdraw from the

research at any time.

4.2. RESEARCH METHODS

Five types of research methods have been used:
1. Objective measurement method;

2. Survey method;

3. Method of photographing and observing;

4. Mosaic method; and

5. Statistic analyses of the results.

4.2.1. Measurement methods

Measurement method included two types of objective measurements:
1. Measurements of the samples (chairs, tables, beds and storage furniture); and

2. Measurements of the participants (children) .
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4.2.1.1. Measurement of the dimensions of the samples - preschool furniture

The chairs, tables, shelves, beds, cabinets have been measured. It has been taken a
ground measure in height, depth and width. As for the chairs, as a specific element of furniture,
measurements of the inclination of the seat and backrest have been taken, the lowest and the
highest point of the height of the backrest have been taken. As for the tables and chairs
measurements on the ground according to EN 1729-1:2015 has been taken.

The research was not made only on well-defined samples, i.e. on a specific type of
furniture that was purposefully separated, but only those that appear more frequently or are
necessary for performing some activity in the preschool institution.

The dimensions of all the furniture were made with a metal metro labeled in mm, and
the angels were measured with a digital angle measurer expressed in degrees (°).

As for the chair's measurements have been taken according to the following variables
shown in Table 4 and on Figures 18 and 19.

Table 4 Measurement of variables in chairs according to EN 1729-1:2015

Symbol | Description (all dimensions in mm the angles in degrees °)

h8 height of seat

b3 seat width

t4 effective depth of seat

b4 width of backrest

h7 height to highest point of backrest

o inclination of (single-sloped) seat, degrees
Y angle between seat and backrest

p height of armrest above seat

r width between armrests

]

2
1
Y

b
&
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hg

Figure 18 Reference points for tables and chairs, with sloping front and rear seats.
Source: EN 1729-1:2015
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Figure 19. Baseline seat reference points.
Source: EN 1729-1:2015

For the tables measured and recorded the values have been shown in the table 5.

Table 5 Measurement of variables in tables according to EN 1729-1:2015

Symbol Description (all dimensions in mm the angles in degrees °)

hi height of table top

tl height of table top

wl width of top, per person at front edge, where pupils sit

bl width of top surface

h9 height of footrest

y inclination of the table top

z vertical distance between the top of the table and the top of the seat

For the storage furniture the basic dimensions have been measured: height, width and
depth.

The furniture was measured in order to determine:

1. whether the dimensions of the existing furniture deviate from the dimensions specified
in the applicable standard EN 1729-1:2015.

2. whether the dimensions of the furniture in the kindergartens are appropriate for the
growth of the children.

3. whether the equipment is in conformity with and in accordance with the existing

regulations governing it, in each polygon separately.

4.2.1.2. Anthropometric measurements of preschool children

In the method of anthropometric mesurements of the subjects, 16 anthropometric
variables were measured. Standard body postures were used for the measurement of

anthropometric variables (Salvendy, 1997):
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1. Basic posture in upright position. The subject is in a maximal upright position, the

head is in a horizontal frankfurt-plane!!, the upper tonsils are aligned parallel to the body,

facing the body. The lower tonsils are touched next to each other.

2. Basic posture in a seated position. The subject is seated on a horizontal plane (during

this research the respondent is seated on the chairs found in the polygons, behind the back and

the paddles resting on the back). The spine is upright. The upper tonsils are bent and at right

angles to the elbows, and the lower tonsils are touched to each other (Salvendy, 1997; Nacheva

etal., 2012).

The measurements were made at reference points, measured from one reference point?2

to another (according to Panero and Zelnik, 1990) and are shown in the Table 6:

Table 6 Description of the anthropometric variables included in the research

photo symbol variable description
A) Stature the vertical distance from the vertex to the substrate
on which the feet are placed.
. the respondent stands still and upright on the
(M) Weight measuring instrument (scale)
Vertical distance from the substrate where the feet
(B) Height to the eye are set to the eyes, with the head in a frankfurt-
plane. The body is in an upright position.
Vertical distance from the ground where the feet are
© Maximum reach raised to the fingertips when the arm is raised

upwards and the body upright.

1 horizontal frankfurt plane — plane passing through both tragions and lowest point along the lower left edge (orbitale
sinistra), (Maver, et. all, 1976)
12 Reference points are those anthropometric points that are always in the same position on the body parts. Most
often these points are perceptible to morphological features of body parts, so we can easily determine their position (Buzina,

et al. 1975).
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Vertical distance, measured from the surface where
the respondent sits to the base of the head. The body
(D) Sitting height is in an upright position, its head in a horizontal
frankfurt- plane. The respondent is in a seated
position
E) Upper leg length, | Horizontal distance from the buttock to the farthest
buttock to knee, seated | point of the knee, in a seated position.
G tJupt?ggk- I;gmeellfngth, Horizontal distance from the buttock to the inner
pop knee brace in a seated position.
length, seated
J
Vertical distance from the buttocks to the highest
outer point of the knee, measured in a seated
(G) Knee height, seated position, with the legs positioned at right angle to
the elbow and the foreleg. The feet are fully
positioned on the floor.
Vertical distance from the buttock to the inner knee
(H) popliteal height, flexion, measured in an upright posture, with the
seated elbow and foreleg positioned at right angle. Feet
completely touch the floor.
. Vertical distance from the substrate on which the
n Shoulder height, respondent sits, to the highest point of the
seated
shoulders.
. Horizontal distance from one endpoint to the other
) Shoulder width endpoint of the shoulders, in a seated position
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Width from elbow to | Horizontal distance to cold, when water can be

(K) elbow obtained and brought to justice and assist labs.
Hip breadth, The horizontal distance between the two furthest
(L) maximum when points left and right of the hips and buttocks, if the
seated respondent is in a sitting position.

Vertical distance from the substrate where the
(P) Elbow height, seated respondent sits to the elbow where the upper arm
and forearm are at right angle.

Vertical distance from the substrate where the

(N) Lumbar height respondent sits to the lumbar spine

Vertical distance from the vertex of the head (v) to
(e)] Head height the top of the chin, the head is positioned in the
horizontal frankfurt- plane.

Anthropometric variables such as height (A), body mass (M), eye height (B) and
maximal reach (C) were measured in an upright position, while all others were measured in a
sitting position.

The variables were writed for each child, in the form provided in Appendix I. The
children were measured in the preschools in which they reside and in the educational process
(due to the specificity of the measured population, i.e. their age, and in consultation with
principals, teachers and parents). The children were lightly dressed in T-shirts, cotton pants
and barefooted. The time the children were measured in all locations was predetermined by the
kindergarten staff, and ran from 9 am to 12 pm.

The variables were measured by two persons, familiar with the measurement

methodology. One person doing the measurementa and the other fill the form.
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Figure 20 Anthropometric Measurement in Polygon |, 11 and 11
Photo by employees, 2017

Several instruments have been used during the measurements:

— For height: Height to the eye and for maximum reach a height meter has been used,
from 0 to 2000 mm;

— For weight: Digital scales (Huawei, AH100), error probability +/- 0,100 gr.;

— The other variables are measured with (the shubler mehanicka) 16090014 // - from (0-
600) mm, by the company "KMITEX s.r.0." with calibration sheet "¢. P540 / 16", with
an error margin of £ 0.02 mm. (Due to the measurement in three different cities and the
inability to use an anthropometer, this type of calliper did the same job, due to the ability

to measure up to 600 mm, which is sufficient for children's measures).

Figure 21 Calliper
Photo: lliev, 2016
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Children were measured in the aim to establish:

1. Comparative analysis of the anthropometric data with the dimensions of the
furniture, determined according to the current standard EN 1729-1:2015.

2. Comparison of the differences in growth and development of pre-school
children between polygons.

3. Comparison of the anthropometric variables and the furniture found in the
polygons, in order to determine in which of the rooms the furniture does not match and
does not correspond to the growth of children.

4.2.2. Survey methods

The survey was conducted at the employees of pre-school institutions (teachers and
other staff) and manufacturers/distributors of pre-school furniture. Two separate surveys have
been conducted, one for each group.

The purpose of both surveys was to establish, through specific polls, the most directly
involved persons in relation to the real problems with the existing pre-school furniture. And by
responding to their substantiated notes, offers, suggestions and tips, in accordance with the
realistic, practical needs of the children, which will be implemented in improving the
performance of children's furniture, both in terms of constructive — functional, as well as in

aesthetic — design solutions.

4.2.2.1. Survey on kindergartens employees

The survey for employed in Kindergartens was conducted to obtain information
regarding:
e the current state of furniture and problems that exist with currently used
furniture;
e the way the teaching process is maintained;
e opinions about the furniture they think is needed in the room where the children
are staying, which would be most appropriate for working with children.
The teacher surveys have been divided into 6 thematic sections with a total of 74
questions. Table 7 shows the structure of the survey, the number of questions for each group
separately and the content of the questions per group. The survey is presented in full in

Appendix I1.
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Table 7 Structure of the surveys for respondents — kindergarten employees

Number of questions | Content of the questions per groups

21 General information about the respondent and the area in which he / she works

12 Questions about the children’s chairs

8 Questions about the children's tables

9 Questions about the children's beds

7 Questions about the children's furniture for disposal and storage (storage furniture)
17 Other questions related to the shape of the furniture and the interior environment
74 Total

The surveys for the employees in the kindergarten have been conducted to obtain
important information, opinions and attitudes from each teacher, in order to eliminate and solve
existing problems and to define the needs for designing new preschool furniture more clearly
and precisely.

The completion of the surveys has been conducted in agreement with the staff in charge
of the kindergartens in the municipalities in the three polygons and with the principal of each

preschool separately.

4.2.2.2. Survey on manufacturers / distributors

The surveys in each location have been conducted in a different way. E-mails were sent
to 13 company in Zagreb. The first contact was made with the assistance of an officer employed
by the City Education and Sport Education Unit. Then was made second contact, from eight of
the surveyed manufacturers, response was received from four. In Sofia and Skopje the surveys
have been distributed at each firm's headquarters in hard copy.

The point of this survey was to obtain data on the areas of knowledge of the design and
production of preschool furniture, the manner and conditions of producing its own production
program; views on the current way of equipping preschools and suggestions for improving the
current situation.

Structurally the survey has been divided into five groups of questions, with a total of

53 questions (Table 8). The layout of the survey is attached in Appendix IV.

Table 8 Structure of the surveys — manufacturers

Number of questions | Content of the questions per groups

4 Basic company information

20 Questions about public procurement for equipping kindergartens
13 Manufacture of the furniture produced / offered on the market
10 Development and design of the products that are manufactured
6 Production Criteria

53 Total
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4.2.3. Mosaic method

Children were once an object rather than a research subject because adults did not
acknowledge their ability to think and talk about relevant issues (Vassiliki and Aimilia, 2012).
In 2001, Alison Clark and Peter Moss devised a Mosaic approach to reflect on this issue. Their
intention was to ensure, in an efficient and simple way, that every child's voice was heard
during preschool years. By "listening" we mean meaningful and exhaustive communication
between the child and the adult through all communication channels — verbal, non-verbal,
through all senses and emotions. This is an open, honest and multifaceted process (Vassiliki
and Aimilia, 2012).

The mosaic method has been implemented in agreement with the directorate of the
kindergarten and the City Office for Education in Zagreb and with the permission of the parents
of the children. When answering the questions, the children were seated in a group and each
question was followed by a play and a conversation and the corresponding answer was given.
The questionnaire set consisted of five questions and one task: to draw their own kindergarten
playroom from their imagination. The content of questionnaire was photographs of preschool
furniture, photographs of diferent kinds of flooring and check-box for their favorite colour. The
answer was to indicate the most used furniture of all that have been proposed. The appearance

and content of the questionnaire was given in Appendix V.

4.2.4. Observation and photography of furniture and children

Constructive solution of furniture, the spatial organization in playrooms, space design
and children behavior has been digitaly photographed during the process of working, playing
and eating.. The photos were taken with digital camera (Fine Pix 4700 zoom, Fuji Photo Film
Co., Ltd., Japan).

The purposes of photography were:

1. to determine the condition of furniture;

2. the position of the child's body in a chair and at a table when sitting or performing other
accompanying activities;

3. to determine whether the furniture used is appropriate for this age in all its shapes,

construction, anthropometric standards, ergonomic parameters and the like.
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4.2.5. Statistical data processing method

For statistical analysis standard statistical methods were used. All collected data are
presented with absolute and relative frequencies, while numerical data are presented with
arithmetic mean and standard deviation if distributed within parameters of normal Gaussian
distribution. Numerical data that does not fit normal distribution are presented with median and
interquartile range. Results are presented in tables or in graphsand explained in the chapter 5
Results.

Chi-Square Test was used for comparison of categorical data between and among
categories, and if need it was substituted with Fisher’s Exact Test. Differences between two
independent sets of numerical data were tested with nonparametric Mann-Whitney U-Test,
while differences between more than two independent sets of numerical data were tested with
nonparametric Kruskal-Wallis Test and Conover post-hoc Test.

Statistical analysis was done with either MedCalc (19.1.3, MedCalc Software) or IBM
SPSS Statistics (release 24.0.0.0) software tools, with statistical significance defined as 0=0.05,

where all P values were two-tailed.

4.3. POLYGONS

The research has been conducted in the period from January 2017 to January 2020 in
three capitals in three countries:
I.  Skopje, Republic of North Macedonia (Location I)
Il.  Zagreb, Republic of Croatia (Location II),
I1l.  Sofia, Republic of Bulgaria (Location IlI).
The polygons are selected based on predetermined methods, diversity and the number of

furniture-samples and respondents.

4.3.1. Polygons in the measurement method

The measurement method was conducted at all locations. Two types of measurements
were used:
e measurement of furniture-samples — children's furniture, used by preschoolers only; and

e anthropometric measurements of the children.

Furniture design in facilities for preschool education as a basis... — doctoral dissertation, Boris lliev, M.Sc.



63
4. POLYGONS, SAMPLES, RESPONDENTS AND RESEARCH METHODS

4.3.1.1. Polygons in the method of measurement of the samples-furniture

The survey of objective measurement of the samples includes all polygons shown in
the Table 9.

The polygons are selected so that it can be seen whether and how one or the other
parameter influences the choice of different types of furniture in the playrooms where the
children stay; to compare and determine if any of the different parameters affect the use of
different types of furniture. The playrooms at the time of the taking measurement were fitted
with standard preschool furniture, such as tables, chairs, shelves, lockers (for personal
belongings), bed lockers and beds.

Table 9 Kindergartens included in the measurement methods

. city Polygon, . Furniture Group
Location Jcountry || (kindergarten) Construction type type type
Majski Cvet”, Municipality of || modern building from old and new Homoge
Karposh the 20th century neous
“11-ti Oktomvri”, Municipality | modern building from old Heteroge
of Butel the 20th century Neous
“Kocho Racin”, Municipality of o Homoge
Centre contemporary building new Neous
Skopje, “Tashko Karadza”, Municipality | modern building from old Homoge
| Republic | of Butel the 20th century neous
of Nort || “I3-ti Noemvri”, Municipality | modern building from new Homoge
Macedonia | of Centar the 20th century neous
« » T modern building from Homoge
Park”, Municipality of Centar the 20th century new Neous
“Buba Mara”, Municipality of modern building from Homoge
old and new
Aerodrom the 20th century Neous
“Sonce”, Municipality of _— Homoge
Aerodrom contemporary building new NeoUs
“Razlicak”, Petrinjska street. modern building - from old and new Heteroge
the 20th century Neous
e Tes Tk modern building from Heteroge
»Razli¢ak”, Jurigiceva street the 20th century old and new NeoUs
,,Razli¢ak®, Amruseva street modern building old and new rTeoonge
Homoge
“TreSnjevka”, Trako$c¢anska || building from the 20th old neous
street century heteroge
b neous
Zagreb, Homoge
I Republic building from the 20th neous
of Croatia || “TreSnjevka”, Badali¢eva street 9 old and new
century heteroge
neous
“ “x. 1 i modern building from Homoge
Medvescak”, Vocarska street the 20th century old NEoUS
Medo Brundo”, Dubrava 185 contemporary building new Homoge
street neous
“Jarun”, Bartoli¢a street contemporary building new nHeoonJ;Jge
“Rementinec”, Laniste street contemporary building old and new nHeoonge
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s & modern building from Homoge
Spansko”, Spansko street the 20th century old neoUs
“Suncana”, Djegji trg 2 contemporary building old and new r?eoorﬂsge
“Sumska jagoda”, Sveti Duh || modern building from old Homoge
street the 20th century Neous
Bratya Mormarovi”, Vrabcha 7 adapted building old Heteroge
street neous
“Bratya Mormarovi”, ul. Pobeda || contemporary building old and new rl;leegﬁgoge
“Moyat Svyat”, Chumerna 15 || modern building from Heteroge
street the 20th century old and new neous
Homoge
“Brezichka”, Vladimir building from the 20th neous
" old
Sofia, Trendafilov 5 street century heteroge
1T Republic neous
of Bulgaria ] ) - Homoge
“Zdrave”, Mayor Yuriy Gagarin | building from the 20th old neous
16 street century heteroge
neous
“Slance”, Todor Stoyanov 18 | building from the 20th old Homoge
street century neous
Homoge
Zornica”, Eugene Poittier 1 Zch century - building old and new | neous
street with new additions heteroge
neous

The polygons differ according to:

Geographical location of kindergartens:

They are located in three different countries. In each city, the selected kindergartens

cover both central and suburban areas (Table 10).

Table 10 Locations of the kindergartens in city area

question/answers number (percentage) of answers in each group P n (%)
Skopje | Zagreb | Sofia Total

Part of the city where the kindergarte is located

narrower centre 119 (53.8) 37 (25.3) 88 (44.0) 244 (43.0)

wider centre 86 (38.9) 107 (73.3) 112 (56.0) k0.001] | 305 (53.8)

outside of settlement 16 (7.3) 2(1.4) 0 18 (3.2)

In Skopje, kindergartens have been selected from several municipalities. Each

municipality is a separate administrative unit. This is not the case with Zagreb and Sofia, where

all kindergartens are under the authority of the city.

Architectural solution and type of building:

- Buildings intended for pre-school activities;

- Buildings adapted for pre-school institutuions;

- Buildings originating from the 20th century and

- Contemporary buildings.

e The number of children in the groups is from 15 to 45.
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In all of the kindergartens, the groups are more numerous than the standards prescribed

in each of the three countries (Table 11).

Table 11 Number of children in a working group (playroom)

question/ number (percentage) of answers P n (%)
answers Skopje | Zagreb | Sofia Total
Total number of children in the working group

less than 10 2(0.9) 0 0 <0.0011 2(0.4)
11-15 4 (1.8) 4(2.8) 0 8 (1.4)
16-20 27 (12.3) 28 (19.3) 4(2.0) 59 (10.5)
21-25 43 (19.6) 59 (40.7) 33 (16.8) 135 (24.1)
25-27 88 (40.2) 32 (22.1) 62 (31.6) 182 (32.5)
28-30 55 (25.1) 19 (13.1) 74 (37.8) 148 (26.4)
more than 30 0 3(2.1) 23 (11.7) 26 (4.6)

e Depending on age of children groups were organized into: homogeneous'?,
heterogeneous* and combined groups (***, 2013). In Skopje and Zagreb most of
the kindergarten groups are homogeneous, i.e. children are at the same age; while
in Sofia most of the groups were heterogeneous, which makes it particularly
difficult to choose appropriate furniture.

e The furniture in the kindergartens divides by type into old and new.

e Spatial organization and type of furniture for each city separately. Conceptually,

the playrooms where the children stay are arranged differently.

4.3.1.2. Polygons in anthropometric measurements

Anthropometric data were measured on the preschool children in all three cities. The

polygons differ according to the number and age of the respondents (Table 12).

Table 12 Kindergartens included in the anthropometric measurements

City / country Polygon

Skopje, R. of N. Majski cvet, 11-ti Oktomvri, Kocho Racin, Tashko Karadza, 13-ti Nomevri 5

Macedonia

Zagreb, R. of Razli¢ak, Petrinjska street; Razli¢ak, Jurigiéeva street; Spansko, Spansko street; Treinjevka, 4
Croatia Badaliceva street

Sofia, R. of Bulgaria J| Bratya Mormarovi, Moyat svyat, Zdrave, Brezichka, Slance, Zdrave 6

3Homogeneous group: up to 12 months; 12 to 18 months; from 18 months to 2 years, from 2 to 3 years;
from three to four years; from 4 to 5 years; and from five to six years.
14 Heterogeneous group: up to 2 years of age and from 2 years until starting school.
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The survey covers polygons in all cities, as well as manufacturers and distributors of

kindergarten furniture from the three observed locations.

The survey differs according to the type of the polygons and the type of the respondents

(Tables 13 and 14).

Table 13 Kindergartens included in the survey method

Locations [ City | Polygon [N
Tashko Karadza 13
11 oktomvri Butel | 26
11 oktomvri Butel 11 8
Buba Mara 13
Sonce 7
Majski Cvet Taftalidze | 14
| Majski Cvet Taftalidze 1l 18
Republic of N. Skopje l'\g":ilis,'\‘/'luc‘r’f‘ 12
Macedonia g
Panorama 9
Kocho Racin 19
Naum Naumovski Borche 16
13 —ti Noemvri 24
Park 14
Jasmin 12
Kukushka 5
Total Polygon | | 221
data obtained from the Internet 26
Razlichak, ul Petrinjska 31 26
Razlichak, ul Podrebernica 15 9
] Zagreb Razlichak, ul gurisiceva 4
Republic of Croatia Shpansko ul. Spansko 11 36
Remetinec ul. Laniste 1d 37
Tresnjevka ul. Badali¢eva 24 20
Tresnjevka ul. Trako§c¢anska 45 14
Total Polygon Il | 172
Zornica 15
Slance ul. Todor Stoyanov No. 18 18
Zdrave ul.Juruj Gagarin 14-16 13
Detelina ul.Dean Belishki 15
Radecki ul. Nikola Gabrovski 25 4
Bratya Mormarovi ul. Vrabcha 7 18
i sof Bra_tyaSM_orm?rcc):\;]i ul. Pobeda 78
- . ofia Moiat Svjat ul. Chumerna 15 1
Republic of Bulgaria Moiat Svjat ul. Veslec 31 7
Mojat Svjat u.l Tcar Simeon 5 6
Brezichka ul. Vladimir Trendafilov No. 5 17
Radost ul. Pimen Zografski 5 14
Prikazka ul.Suhodolska No. 2 10
Zhar ptica ul. Dobrotich 48 30
Feniks ul. Suhodolska No. 2 8
Total polygon 11l | 200
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Table 14 Distribution of respondents by survey method by location

Type of respondents Locations Total number

Kindergartens in:
Respondents - employees | Skopje,

in the kindergartens Zagreb and N=593
Sofia.
Factories and distributors from:

Respondents - | the Republic of Macedonia, N=12

manufacturers, distributors | the Republic of Croatia and
the Republic of Bulgaria.

4.3.3. Polygons in the Mosaic method

Due to the specificity and workload of implementing this method, only one polygon
and one kindergarten were selected. The Mosaic method was conducted at the polygon Il -
Zagreb, in the kindergarten Spansko, Spansko 11 street. The conditions and the way of working
in the educational process as well as the type of furniture in the kindergarten, were not
significantly different from the other kindergartens. The choice was random and unintentional.

4.3.4. Polygons in the method of observation and photographing

Observation and photographing the preschool children and furniture were done at all

three locations (Table 9).

4.4, FURNITURE SAMPLES

Samples of furniture were taken directly from the polygons. All samples were analized
and included in the survey, according to the methods performed. Most of the polygons had the
same or similar furniture, with models depending on the manufacturers. They differ in the
shape and constructive solutions, dimensions and materials used.

The research is not only done on specially designated specimens, i.e. on a certain type of
furniture that is purposefully separated, but on all the furniture in the children's institutions.
The aim was to inspect the current state of all furniture used in the preschools.

The photographs in the Tables 15-18 presented show the types of furniture that were used
in kindergartens at the time of shooting. The furniture types are divided according to the

function for which they are intended and according to the structural-design solutions.
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4.4.1. Chairs

Table 15 Types of chair

In the Table 15 are described all types of chairs found in observed polygons.

TYPE

DESCRIPTION

PHOTO

LOCATION

The seat and the backrest are made of molded veneer
beech press, of the molded veneer beech press. The
legs, the seat carrier, as well as the subconstruction are
made of veneer beech press. The chair is connected
with visible screws, four (4) pieces on the backrest
and four (4) or six (6) on the seat, depending on the
manufacturer. The surface has been treated with wood
varnish, and for the coloured chairs also wood paint
has been used. The front of the seat is curved, a small
horizontal radius on the seat, a backrest without
expressed lumbar part.

The seat and the backrest are made of molded steam
beech veneer press. The legs, the seat carrier as well
as the sub-construction are made of veneer beech
presses. The chair is connected with visible screws,
four (4) pieces on the backrest and six (6) on the seat.
The surface has been treated with wood varnish. The
front of the seat is curved, a small horizontal radius on
the seat, a backrest without expressed lumbar part, and
a backrest inclination.

The chair is entirely made of solid wood - beech, the
seat is connected by screws that are visible, while the
other elements are connected by a solid connection, a
pen and a groove. The backrest is without expressed
lumbar part and without backrest inclination. The seat
follows the line of the buttocks, so a recess is made.
The front is with larger dimension than the back.
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D,
D1

The legs, the seat and the backrest as well as the sub-
construction are made of solid beech wood. The seat
and backrest are made of veneer beech presses are
painted with wood paint. The seat is supported by a
rectangular sub -construction which is connected with
4 visible screws. The backrest is rectangular in shape
and is also held connected with 4 visible screws to the
backrest carrier.

The front part of the seat is curved, the backrest is
without expressed lumbar part and with inclination.

The seat is made of painted medium density
fiberboard (MDF), while the backrest is made of
molded and painted MDF. This type of chair has four
legs and two backrest support that are made of beech
veneer presses. The seat has a round shape, while the
backrest is with rectangular. All of the edges are
rounded. The 4 legs are screwed directly into the seat.

Made of high-quality cast plastic, for indoor and
outdoor use. The seat and the backrest have rounded
corners and are at right angles. At the bottom of the
legs there are black blisters (removable stop gaps) that
are removable. The height regulation of the chair can
differ depending on the height of this stopgaps which
are available in two different heights.

The chair is made of polypropylene at a single
pressure, so it is very solid and durable. It has CE,
SGS certificate. Available in 4 colours: red, blue,
green and yellow.
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This type of chair is used only in the nursery groups.
They are intended for feeding the children. The legs
and the sub-construction are made of solid pine wood,
the seat and the backrest are upholstered. The part that
is intended for the food, i.e. the plate on which the
H food is placed, is made of laminated plywood. The
connections are visible, i.e. the chair is fastened with
SCrews.

Upholstered furniture (two-seater and stool) found in
the music cabinet in one of the kindergartens. The
sub-construction is made of raw plywood, upholstered
with sponge.

LOCATION I

Chair on 4 legs, made of solid natural beech wood, the
back and upper part of the seat are made of veneer
beech presses, the surface is treated with wood
varnish. On the lower end of the legs there are canvas
patches that do not allow slipping on the floor or the
surface on which the chair is mounted. The seat is at
right angle with a slight recess following the line of
the buttocks. Slightly curved front part of the seat. The
backrest is rectangular with rounded edges. The
connections are not visible. The backrest is without
expressed lumbar part.

NOTE: In one kindrgarten only, this type of chair (I1)
with smaller dimensions has been found.

Chair on 4 legs, with sub-construction holding the
seat. On the lower end of the legs there are canvas
patches that do not allow slipping on the floor or the
surface on which the chair is mounted. The seat is at
right angle with a slight recess following the line of
the buttocks. The front part of the seat is slightly
curved. The backrest is rectangular with rounded
edges. It has also armrests that are attached to the
K backrest holder and directly to the seat. The
connections are not visible. The backrest is without
expressed lumbar part. The entire chair is made of
solid beech wood nature and the surface is treated with
wood varnish. It is used in the rooms where the
nursery units, i.e. the children from 1 to 3 years, are
staying.
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Chair for nursery group, with 4 legs and backrest in
irregular shape that is built between the seat and the
armrests. Made of veneer press from steamed beech
wood nature, with the surface coated with PU
transparent varnish. A chair with a negative seat angle-

NOTE: This type of chair is no longer in use, due to
uncomfortable seating and slippery seat

Upholstered armchair, with raw plywood sub-
construction.

Nv
N1,
N2,
N3

The seat and the backrest are made of molded veneer
beech press. The legs, the seat carrier as well as the
sub-construction are made of veneer beech press. The
chair is connected with visible screws, 4 pieces on the
backrest and with 4 or 6 on the seat, depending on the
manufacturer. The surface has been treated with wood
varnish, and for the coloroued chairs also wood paint
has been used. The front of the seat is curved, a small
horizontal radius on the seat, a backrest without
expressed lumbar part.

Note: This type of chair has been found in the most of
Zagreb's polygons. In almost every building the
dimensions have been different. This is due to the
different manufacturers and the age of the furniture.
Some of the chairs have been over 30 years old, when
there existed another type of standard

The seat and the backrest are made of veneer beech
press. The legs and the chair construction are made of
solid beech turning elements bonded with a
permanent connection, pen and groove.
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P,
P1
P2

Construction (legs and backrest support) made of
wrought steel profiles paint coated.

At the bottom of the legs wooden borders are set, the
screws are visible. The backrest and the seat are made
of lacquered molded veneer press, beech nature.
Slightly curved front, a backrest without expressed
lumbar curvature. The backrest is of irregular shape,
laterally cut at the top.

R,
R1,
R2

Construction (legs and backrest support) made of
wrought steel profiles paint coated, at the end of the
legs there are white PVC borders. The backrest and
the seat are made of molded veneer press, made of
beech; painted in colour, the front part of the seat is
sloped downwards and with rounded corners, a
backrest without expressed lumbar curvature (w).
Small horizontal radius onthe seat. Semicircular
arched upper and lower part of the backrest.

Chair made of plastic, for the nursery groups. The seat
and the backrest are molded into a single mold. Legs
are separately molded and attached after.

LOCATION

Cast plastic chair on 4 legs. The front of the seat is
slightly curved. The entire structure of the chair has
rounded edges. The seat has a straight angle, while the
angle of inclination is 10°. It is used in all age groups,
from 3 to 7 years. Chair that is most widely used at the
research polygons.

Note: In most of the kindergartens in Sofia chairs of
this type were found.
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U,
Ul

This type of chair is used in playrooms in which
children from 3 to 7 years stay. Classic chair on 4 legs,
with seat and backrest at the angle of 90°. There is no
lumbar part expressed on the backrest. The
connections are not visible and are of the pen and
groove type. The whole chair is made of solid attic
wood, painted with PU. There are no sharp edges.

Chair made of attic wood, lacquered with transparent
PU. The backrest has no slope, the seat is at right
angle. There is no lumbar part expressed on the
backrest. The connections are not visible and are of
the penand groove type. The chair is used in
playrooms in which children from 3 to 7 years old are
staying during the day-

Upholstered corner sofa with undercoveron piles of
plates made of attic wood. It is used in the so-called
creative center (family). It consists of a two-seater, an
angular section and a three-seater.

The chair is made of solid beech wood. The front legs
are fastened, while the rear ones continue as the
backrest support. Its shape is rectangular. One of the
specifics of this chair that makes it different from the
others is the surface treatment, i.e. it is all painted with
floral motifs. The connections are not visible and are
made of pen and groove, using glue.

Construction made of profiles of steel pipes paint
coated in white, at the end of the legs there are white
PVC borders. The backrest and the seat are made of
upholstered PU leather material and are screwed
directly to the construction. Seat with round corners
and backrest without lumbar curvature expressed (w)
in rectangular form.

Furniture design in facilities for preschool education as a basis...

— doctoral dissertation, Boris lliev, M.Sc.




74
4. POLYGONS, SAMPLES, RESPONDENTS AND RESEARCH METHODS

Metal construction that in some places is tightly
bonded (welded), and on the rest is screwed, painted
in white. At the lower part of the legs there are plastic
borders. The seat is attached to the backrest (one
segment) and is made of a fine mesh synthetic fabric.
The front of the seat is slightly sloping downwards.
Z The upper part of the backrest is oblique to the
outside, with slightly sloping lumbar curvature.

4.4.2. Tables

In the Table 16 are described all types of tables found in observed polygons.
Table 16 Types of tables.

TYPE | DESCRIPTION PHOTO

LOCATION I

A table designed for 4-6 children, height adjustable, but
without slope. The regulation is with a system mounted on
the legs themselves and consisting of two metal tubes that
draw into one another. The lower tube which is movable has
a small protruding portion and enters the upper which is
1 fixed and has holes. At the desired height, the protruding
part of the lower enters the hole in the upper tube.

The table is on 4 legs that are directly attached to the
worktop. The legs are made of metal and the trunk is
trapezoidal and is made of melamine faced chipboard in
white on the top. The ABS edging.

A table designed for 4-6 children, height adjustable, but
without slope. The regulation is with a system mounted on
the legs themselves and consisting of two metal tubes that
draw into one another. The lower tube which is movable has
a small protruding portion and enters the upper which is
fixed and has holes. At the desired height, the protruding
2 part of the lower enters the hole in the upper tube.

The table is on 4 legs that are directly attached to the
worktop. The legs are made of metal and the trunk is round
and is made of melamine faced chipboard in white on the
top. The ABS edging.
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Atable designed for 4-6 children, without adjustable heightr
and without slope. The table has 4 legs that form a
rectangular substructure at the top that holds the worktop.
The legs are made of veneer beech press. The worktop is
rectangular with sharp angles Made of melamin faced
chipboard in white with edging of solid wood.

A table designed for 4 children, without adjustable height
and slope on the worktop.

There are 4 legs that form a rectangular substructure at the
top that holds the worktop. The legs are made of veneer
beech press. The worktop is round and made of MDF,
4 painted in a variety of colours.

A table designed for 4 children, without adjustable height
and slope on the worktop.

There are 4 legs that form a rectangular substructure at the
top that holds the worktop. The legs are made of solid beech
wood. The worktop is rectangular and made of plywood,
coated with foil in different patterns, with ABS bands and
5 has rounded edges.

A table designed for 6 children, without adjustable height
and slope on the worktop. There are 4 legs that form a
rectangular substructure at the top that holds the worktop.
The legs are made of solid beech wood. The worktop is
6 rectangular with sharp edges, made of beige decored
melamin faced chipboard edged with solid wood.

A table designed for 4 children, without adjustable height
and slope on the worktop.

The four polypropylene legs mounted on the top of the
workbench are mounted in separate bearings, providing
strength and durability at any pressure. The worktop is round
7 and made of melamin faced chipboard in different decors.
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A table designed for 4 children, with adjustable height and
without slope on the worktop. The regulation is carried out
through the black levellers at the bottom of the legs and with
maximum extension through screwing of 3 cm.

The legs are made of metal, painted in the colour of the work
flap, and mounted on the upper side.

The worktop is rectangular with rounded edges and made of
PVC polypropylene.

LOCATION Il

A table designed for 4 to 8 children, without adjustable
height and without slope on the worktop.

The table has 4 legs that form a rectangular substructure at
the top that holds the worktop. The legs are made of solid
beech wood. The worktop is rectangular with sharp edges,
made of white melamine faced chipboard with solid wood
edging.

This type of table is used in the groups for children of age 3
to 7 years.

10

A table designed for 2 to 3 children, without adjustable
height and without slope on the worktop.

The table has 3 legs and semicircle substructure top that
holds the worktop. The legs are made of solid beech wood.
The worktop is semi round, made of melamine faced
chipboard in light décor edged with solid wood edge.

11

A table designed for 4 to 8 children, without adjustable
height and without slope on the worktop.

The table has 4 legs that form a rectangular substructure at
the top that holds the worktop. The legs are made of solid
beech wood.

The worktop is in a circled shape and made of melamine
faced chipboard in natur beech décor and it is edged with
ABS.

12

A table designed for 6 children, without adjustable height
and without slope on the worktop.

The table has 4 legs that form a rectangular substructure at
the top that holds the worktop. The legs are made of metal
and are painted in yellow.

The worktop is consisted of three pieces: one rectangle and
two semicircles positioned on two opposite sides of the
rectangle. The semi round worktops are screwed with piano
hinges on the rectangular worktop, which is held by two
movable metal rods that can be pull forward or backward.
The worktops are made of melamine faced chipboard with
white décor and it is edged with solid wood.
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13

A table designed for 4 children, without adjustable height
and without slope on the worktop.

The table has 4 legs that form a rectangular substructure at
the top that holds the worktop. The legs are made of metal
and are painted in red, with plastic stoppers on the bottom.
The worktop is rectangular, made of melamine faced
chipboard edged with solid wood edge.

14

A table designed for 8 children, without adjustable height
and without slope on the worktop.

The table has 4 legs that form a rectangular substructure at
the top that holds the worktop. The legs are made of metal
and are painted in yellow, with plastic stoppers on the
bottom.

The worktop is rectangular, made of melamine faced
chipboard with white décor and it’s edged with solid wood
edge.

15

A table designed for 6 to 8 children, without adjustable
height and without slope on the worktop.

The table has 4 legs that form a rectangular substructure at
the top that holds the worktop. The legs and the worktop are
made of polypropylene in a single pressure, with plastic
stoppers on the bottom.

16

A table designed for 4 to 6 children, without adjustable
height and without slope on the worktop.

The table has 4 legs that are screwed directly to the worktop.
The legs are made of metal with a satin finish, with plastic
stoppers on the bottom.

The worktable is rectangular with rounded edges. The
worktop made of melamine faced chipboard edged with
ABS.
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A table designed for 4 children, without adjustable height
and without slope on the worktop.

The table has 4 legs that form a rectangular substructure at
the top that holds the worktop. The legs are made of veneer
beech press.

17 The worktop is rectangular with sharp edges, made of
melamine faced chipboard with white décor with solid wood
edging.

A table designed for 4 children or for 8 to 10 children,
without adjustable height and without slope on the worktop.
The table has 4 legs that form a rectangular substructure at
18 the top that holds the worktop. The legs are made of solid
beech wood and are painted in blue and yellow.

The worktop is rectangular with rounded edges/ round shape
and made of solid wood of multy-ply panel.

LOCATION Il

A table designed for 6 children, without adjustable height
and without slope on the worktop.

The table has 4 legs that form a rectangular substructure at
the top that holds the worktop. The legs are made of metal
19 and are painted in white, with plastic stoppers on the bottom.
The worktop is rectangular with rounded edges. The
worktop is made of melamine faced chipboard in beige
décor and it’s edged .
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A table designed for 4 children, without adjustable height
and without slope on the worktop.

The construction of the table consists of two pieces
20 melamine faced chipboard with transverse cross-lath.

The worktop is rectangular and made of melamine faced
chipboard with beige décor and edged with ABS.

A table designed for 4 to 6 children, without adjustable
height and without slope on the worktop.

The table has four legs that are directly screwed to the
worktop. The legs are made of metal with a satin finish, with
21 plastic stoppers on the bottom.

The worktop is of asymmetric shape, one side of the
rectangle is with convex concave curve. It’s made of
melamine faced chipboard with Abs edging.

A table designed for 4 to 6 children, without adjustable
height and without slope on the worktop.

The table has four legs that are directly screwed to the
worktop. The legs are made of metal with a satin finish, with
plastic stoppers on the bottom.

The worktop can be rectangular, semiround or trapezoidal.
It is made of melamine faced chipboard with ABS edging.

22

4.4.3. Beds

In the Table 17 are described all types of children’s beds found in observed polygons.
Table 17 Types of children’s beds by polygons

TY

PE DESCRIPTION PHOTO

LOCATION I

Furniture design in facilities for preschool education as a basis... — doctoral dissertation, Boris lliev, M.Sc.



4. POLYGONS, SAMPLES, RESPONDENTS AND RESEARCH METHODS

80

Al

A bed with four movable legs. The legs can be folded when
the beds are placed in the lockers where they are stored or
released when the beds are placed in the room and are used for
their intended purpose. It is made of solid steamed beech.

A baby cot used in nursery groups. It is constructively
composed of a front and a back panel that are made of massive
frame with MDF filling, painted in white and of two longer
sides made of solid wood that have been produced using
turning wood.

A3

A baby cot used in nursery groups. This baby crib is
constructed of 4 high sides that serve as a safety fence. One of
the sides of the cot is movable, allowing to lower the fence
height and easier access. The mattress is mounted on MDF
board. The bed is made of solid beech elements that have been
produced using turning wood.

LOCATION Il

Bl

Mattresses, which are coated with artificial leather, for easier
maintenance. They are located in one corner of the room.
The mattresses are placed directly on the floor.
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B2

Rectangular aluminum frame, with plastic elements fixed to
the angles, that have the functions of legs. Throughout the
length of the bed there is mesh material, which is stretched and
covers the aluminum frame.

LOCATION 1l

C1
Cla

Bunk bed that is used for children from 3 to 7 years.

The construction contains: the headboard, backboard, as well
as the two sides form a rectangular frame made of melamine
faced chipboard. All sides of the frame are with equal height.
The legs are made of metal tube, with rectangular profile,
painted in blue. They are screwed directly to the outside sides
and at the same time they hold the upper and the lower bed.
The mattress is held on a raw chipboard, mounted on a
subconstruction that is fastened to the bed frame.

On one of the sides there is a screwed metal ladder, made of
the same pipe profile. In this polygon, beds of the same type
are used, with the exception that the upper bed has fences that
perform a security function (the bottom picture). The
headboard and the backboard are higher than the sides and
are with rounded corners.

C2

Singlebed, used for children from 3 to 7 years.

The headboard and one of the sides are higher, and together
with the backboard and the other side they form a rectangular
frame made of melamine faced chipboard.

The legs are made of metal tube with a rectangular profile,
painted in black, screwed directly to the inner side of the
sides.

The mattress is held on a raw chipboard, mounted on a
subconstruction that is fastened to the bed frame.
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C3

The headboard and one of the sides are higher, and together
with the backboard and the other side they form a rectangular
frame made of melamine faced chipboard.

The headboard and the backboard take over the role of legs
and hold the entire construction.

The mattress is held on a raw chipboard, mounted on a
subconstruction that is fastened to the bed frame. During the
research, beds of the same construction but with different
dimensions, were found.

C4

A baby cot used in the nursery groups. It is constructively
made of combined materials, i.e. one of the sides is made of
frame with elements that have been produced using wood
spinning lathe and the other three sides of melamine faced
chipboard. The mattress is mounted on a raw chipboard.

C5

Bunk beds that are used for children from 3 to 7 years.

The structure is cube-shaped, with openings on the sides. One
bed is on the upper part of the structure and the other bed on
the lower. The headboard and the backboard are higher than
the sides and are with rounded corners. The bed is completely
made of melamine faced chipboard with ABS edging. A
ladder is set on one of the sides.

The mattress is held on a raw chipboard, mounted on a
subconstruction that is fastened to the bed frame.

During the research, beds of the same size and structure as
the abovementioned, but with different designs, were found.

4.4.4. Storage furniture

In the Table 18 are described all types of storage furniture found in observed polygons.
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Table 18 Types of storage furniture by polygons

TYPE | DESCRIPTION PHOTO

LOCATION I

Storage 1-piece furniture with three horizontal fixed
shelves for storing didactic materials. The corpus consists
of a ceiling, lower and rear elements, left and right sides and
of a base.

It is used angle hardware for fastening, single-sided groove
system and fastening element.

The corpus is made of beech laminated wood, widely glued.

al

Storage furniture for storing didactic materials that consists
of 2 segments, interconnected by piano hinges, around
which they rotate. The element can be open in space (top
photo) or closed (bottom photo). Each segment is three-
partial, with 1 fixed shelf on one side and 3 fixed shelves
on the other. The corpus consists of a ceiling, bottom and
rear elements, left and rightside, mounted on castors
(wheels).

The elements are interconnected with a fixed edge- end
connection, with a single-sided groove system and a
fastening element.

The body is made of beech laminated wood, widely glued.

a2

Storage 2-piece double-layer furniture with a fixed shelf for
storing children's personal clothes. The corpus consists of a
ceiling, lower element, rear element, left and right sides and
2 doors.

It’s used angle hardware for fastening, with wooden
dowels.

The corpus is made of melamine faced chipboard, with
ABS edging.

a3

Storage 1-piece furniture with 3 fixed shelves for storing
children's personal clothes. The corpus consists of a
ceiling, lower, rear, left and right sides, which lie directly
on the lower element.

It’s used angle hardware for fastening, with wooden
dowels.

The corpus is made of melamine faced chipboard, with
ABS edging.

a4

Furniture design in facilities for preschool education as a basis... — doctoral dissertation, Boris lliev, M.Sc.



84
4. POLYGONS, SAMPLES, RESPONDENTS AND RESEARCH METHODS

Storage 1-piece double-layered furniture, used for
storing the children's beds. The corpus consists of a
ceiling, lower element, rear element, left and right sides
and 2 doors. Above this element there is a 40 cm
ab extension for storing bedding.

It’s used angle hardware for fastening, with wooden
dowels.

The corpus is made of melamine faced chipboard, with
ABS edging. One cabinet can accommodate 6 beds.

Storage furniture with shelves for storing didactic staf. It
consists of 3 fixed shelves and 6 vertical sidewalls. The
corpus is shaped like a pyramid, with stepped rectangular
shelves that lie on a base of 10 cm.

It’s used angle hardware for fastening, with wooden
dowels.

The corpus is made of melamine faced chipboard, with
ABS edging.

a6

Storage 2-piece double-layer furniture with 1 horizontal
fixed shelf for storing children's personal clothes. The
corpus consists of a ceiling, floor, back, left and right
panels, 2 doors and of a base of 10 cm.

It’s used angle hardware for fastening, with wooden
dowels.

The corpus is made of melamine faced chipboard, with
al ABS edging.

Two pieces- open shelves cabinet in the upper part and
door closed lower part. The corpus is consisted of two
open shelves and lower element with two doors. Two
sides left and right.

It’s used angle hardware for fastening, with wooden
dowels.

The corpus is made of melamine faced chipboard, with
ABS edging.

as
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a9

Storage 3-piece furniture with 3 vertical fixed shelves
and 1 fixed vertical fixed shelv for storing didactic aids
and toys. The corpus consists of a ceiling, floor, back,
left and right panels. 2 doors and of a base of 10 cm.
There are 3 doors at the bottom.

It’s used angle hardware for fastening, with wooden
dowels.

The corpus is made of melamine faced chipboard, with
ABS edging.

LOCATION I

bl

Storage 2-piece furniture with 2 horizontal fixed shelves
for storing didactic materials. The body consists of a
ceiling, floor, back, left and right panels.

It’s used angle hardware for fastening, with wooden
dowels.

The corpus is made of melamine faced chipboard, with
ABS edging.

Many examples of this type of furniture have been found
in polygon Il, which are of different sizes, shapes and
colours.

b2

Storage 1-piece furniture with 2 horizontal fixed shelves
for storing didactic materials. The corpus consists of a
ceiling, floor, back, left and right panels.

The element is mounted on a base, which makes it fixed.
It’s used angle hardware for fastening, with wooden
dowels.

The corpus is made of melamine faced chipboard, with
ABS edging.

Many pieces of this type of furniture have been found in
polygon Il, which are of different sizes.

Many examples of this type of furniture have been found
in polygon 11, which are of different sizes, shapes and
colours.

b3

Storage 5-piece furniture with 6 wings for storing
children's personal clothes. The corpus consists of a
ceiling, floor, back, left and right panels that are directly
screwed to the wall.

It’s used angle hardware for fastening, with wooden
dowels. There is a hook attached to the bottom.

The corpus is made of laminated solid beech wood.

Furniture design in facilities for preschool education as a basis...

— doctoral dissertation, Boris lliev, M.Sc.




4. POLYGONS, SAMPLES, RESPONDENTS AND RESEARCH METHODS

86

b4

Storage 3-piece furniture with 1 horizontal fixed shelf
and 4 doors for storing children's personal clothes. The
corpus consists of a ceiling, floor, back, left and right
panels and of a base of 10 cm.

It’s used angle hardware for fastening, with wooden
dowels.

The body is made of melamine faced chipboard with
ABS edging.

b4da

Storage furniture, the same as type b4 in polygon Il has
been found in many variants and it differs dimensionaly
and with slight differences in shape.

The lockers on the upper photo are of one segment.

b5

Storage 3-part furniture with 2 vertical cross-sided and
2 horizontal sidewalls for storing didactic materials and
toys. The corpus consists of a ceiling, floor, left and right
panels.

The element is on wheels and is in the shape of a quarter
circles. The corpus is on castors (wheels).

It’s used angle hardware for fastening, with wooden
dowels. The body is made of melamine faced chipboard
with ABS edging.

b6

Storage furniture with shelves for storing didactic
materials. The corpus consists of floor and back panels.
The semicircular shelves and back panel give the
furniture a pear shape.

It’s used angle hardware for fastening, with wooden
dowels. The body is made of melamine faced chipboard
with ABS edging.

b7

Storage furniture with shelves for storing didactic
materials. The corpus consists of ceiling, floor, back, left
and right panels. There are plastic boxes on the shelves
for sorted storage. The corpus is mounted on a base or
on castors (wheels).

It’s used angle hardware for fastening, with wooden
dowels. The body is made of melamine faced chipboard
with ABS edging. Many examples of this type of
furniture have been found in polygon Il, which are of
different sizes, shapes and colours.
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Storage furniture for storing children's personal clothes.
The body consists of two columns with four lockers
each. Between the columns there are two horizontal
shelves of which the lower serves as a bench and the
b8 upper as a hanger.

It’s used angle hardware for fastening, with wooden
dowels. The body is made of melamine faced chipboard
with ABS edging.

Storage 1-piece furniture with two fixed horizontal
shelves for storing didactical aids and toys. The body
consists of a ceiling, floor, left and right panels.

The element is on castors, which enables the possibility
of storing didactical aids both from the front and the
b9 back.'

It’s used angle hardware for fastening, with wooden
dowels. The body is made of melamine faced chipboard
with ABS edging.

LOCATION 11

Storage 3-piece furniture with 3 horizontal fixed shelves
and with 6 doors for storing didactic aids and toys. The
corpus consists of a ceiling, floor, back, left and right
panels and of a base.

It’s used angle hardware for fastening, with wooden
dowels. The body is made of melamine faced chipboard
with ABS edging.

cl

Storage furniture with 2 horizontal fixed shelves for
storing children's personal clothes. The body consists of
a ceiling, floor, back, left and right panels and 2 doors.
It’s used angle hardware for fastening, with wooden
dowels. The body is made of melamine faced chipboard
with ABS edging.

c2

Storage 3-doors furniture with 2 vertical fixed shelves
and 1 or 2 vertical fixed sidewalls, for storing didactical
aids and toys. The corpus consists of ceiling, floor, back,
left and right panels and legs. There are 3 doors at the
bottom.

It’s used angle hardware for fastening, with wooden
dowels. The body is made of melamine faced chipboard
with ABS edging.

5In a conversation with the teachers from polygon . it has been pointed out by them that they consider this element
of furniture to be one of the most functional according to its constructive solution.This is due to the ability to manipulate, the
position of the wheels and the ability to store from both sides, front and rear.
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Storage furniture with fixed shelves or doors for storing
didactic items, toys, or office materials. The body
consists of ceiling, floor, back, left and right panels.

c4 It’s used angle hardware for fastening, with wooden
dowels. The body is made of melamine faced chipboard
with ABS edging.

Storage furniture with fixed shelves or doors for storing
didactic items, toys or office materials. The corpus
consists of ceiling, floor, back, left and right panels.

It’s used angle hardware for fastening, with wooden
dowels. The body is made of melamine faced chipboard
with ABS edging.

c5

Storage furniture with two horizontal fixed shelves and
two vertical sides for storing didactic material.

The corpus consists of of ceiling, floor, back, left and
c6 right panels.

It’s used angle hardware for fastening, with wooden
dowels. The body is made of melamine faced chipboard
with ABS edging.

4.5. PARTICIPANTS (RESPONDENTS)

Participants in the research were from all three locations. Research has been
implemented in several different stages. The research was done with preschool children first.
Talking to teachers, parents, principals and persons in charge of preschools employed in
municipalities and other institutions, it was decided that the best and safest way is to examine,
measure and photograph children in the premises where they reside. In the next stage, a survey
was conducted with the preschool employees (teachers) in all three locations Skopje, Zagreb
and Sofia. Part of the research was conducted at the Faculty of Forestry and Wood Technology
in Zagreb, the Institute of Furnishings and Wood Products, at the Lesotechnical University in
Sofia, the Faculty of Furniture Design and Technologies in Skopje.

Other respondents that are directly or indirectly involved in issues that deal with
preschool furniture in Kindergartens, such as the City Office of Education in Zagreb, Sofia
Municipality, Municipality of Centar, Municipality of Butel and City of Skopje in Skopje have

been included to achieve the research objective; manufacturers and distributors of preschool
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furniture in the countries surveyed; the Non Government Organization "Step by Step" in
Zagreb and Skopje that represents and implements creative and innovative teaching processes;
The research included following participants:
* Preschool children: a) through anthropometric measurements;
b) using a mosaic method;
» Employed in kindergartens: through a survey;

* Producers/distributors: through a survey.

4.5.1. Participants - children in anthropometric measurements

Anthropometric measurements included a total of 848 pre-school children, of which
446 boys and 406 girls. For the needs of the research, the children from certain pre-school
institutions in Skopje, Zagreb and Sofia were selected precisely from the largest nursery group
(children from 2 years) from the small group (3-4 years), the medium group (4-5 years), the
large group (5-6 years) and children from the pre-school group (children 6-7 years). The
youngest child at the time of the measurement was 2 years and 2 months old and the oldest was
7 years and 6 months old. The distribution of children by gender and age group is shown in the
Table 19.

All the children who have been included in the measurement were healthy and showed
no symptoms of pain in the back, neck, or some form of malformation in the musculoskeletal
system. None of the participants had previously participated in this type of study. Data for each
polygon, and the number of children who participated in the anthropometric measurements has
been shown in the Table 20.

Children older than 7 years are in the same group as children aged 6 - 7, due to easier

data processing.

Table 19 Distribution of children by age groups

Location Skopje

age/ group 2-3 years 3-4 years 4-5 years 5-6 years 6-7 years total Tg;ildgfr
Boys 17 23 47 59 / 146 51,9 %
Girls 15 16 50 54 / 135 49,1 %
Total per

groups (N) 32 39 97 113 / 281 100 %
Total —per| 9 404 13.9% 34,5 % 40,2% / 100 %

groups
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Location Zagreb

2-3 years 3-4 years 4-5 years 5-6 years 6-7+ years total Tg;ildzsr
Boy 12 34 36 36 37 155 55,1 %
Girl 12 28 31 28 27 126 44,9 %
Total ' per 24 62 67 64 64 281 100 %
groups (N)
Total —per | g5, 22,1% 23,8 % 22,8% 22,8% 100 %
groups
Location Sofia
years/ group 2-3 years 3-4 years 4-5 years 5-6 years 6-+ total Total per

years gender

Boy 2 25 88 40 45 145 50,7
Girl / 27 43 25 46 141 49,3
Total per 0
groups (N) 2 52 76 65 91 286 100 %
Total —per | 74, 18,2 % 26,6 % 22,7% 31,8% 100 %
groups
Total 1 11 111 6-7+ Total per
Location 2-3 years 3-4 years 4-5 years 5-6 years years total gender
Boy 31 82 116 135 82 446 52,6 %
Girl 27 71 124 107 73 402 47,4 %
Total per
groups (N) I'1l 58 153 240 242 155 848 100 %
11l Location
Total per
groups! 11 111 6,8 % 18,1% 28,3% 28,5% 18,3 % 100 %
Location

* In the Republic Macedonia since 2008, according to the Law on Primary Education, children from 6 to 7 years enter the

education process of primary schools, not the pre-school process as before (***, 2013).

Table 20 Distribution of respondents to preschool children by polygons

- i Total per
location Name of the polygon | Age group Boy Girl Total o on
2-3years / / ]
iski 3-4 years / / /
Majski cvet
ajski cve 45 years 5 ; -
5-6 years 3 11 20 38
2-3 years 1 / 1
11-ti Oktomvri 3-4 years 2 6
4-5 years 11 14 25
5-6 years 15 16 31 63
Sk : . 2-3 years 7 8 15
opJe, -
Republic of | Kocho Racin 3-4 years 10 9 19
North 4-5 years 9 16 25
Macedonia 5-6 years 14 12 %6 o
2-3 years 9 7 16
3-4 years 9 5 14
Tashko Karadza 405 years 0 > -
5-6 years 15 9 24 74
2-3 years / / ]
. . 3-4 years / / /
13-ti Noemvri 4.5 years Z : :
5-6 years 6 6 12 21
Total | 140 135 281
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2-3 years / / /
. . 3-4 years 9 6 15
;{t?-zhcak, Petrinjska 4.5 years 11 11 29
5-6 years 16 9 25
6-7+ years 6 4 10 72
2-3 years 9 10 19
3-4 years 11 13 24
Spansko, Spansko str. | 4-5 years 9 9 18
" 5-6 years 8 9 17
Zagreb, 6-7+ years 12 5 17 95
Republic  of 2-3 years 2 / 2
Croatia ek 3-4 years 3 / 3
Et?z icak, JuriSiceva 4.5 years 3 2 5
5-6 years 3 4 7
6-7+ years I 6 13 30
2-3 years 1 2 3
Tregniovk 3-4 years 11 9 20
resn
Baedsaljiz\évz’str. 4-5 years 13 S 22
5-6 years 9 6 15
6-7+ years 12 12 24 84
Total | 155 126 281
2-3 years / / /
3-4 years 5 6 11
Bratya Mormarevi 4-5 years 14 17 31
5-6 years 19 10 29
6-7+ years 21/%6 21/7 42/14 127
2-3 years / / /
3-4 years 4 3 7
Moyat Sviat 4-5 years 8 15 23
5-6 years 21 13 34
6-7+ years 8/6 12/1 20/7 91
2-3 years 2 / 2
3-4 years 6 8 14
Zdrave 4-5 years 1 2 3
5-6 years / / /
i . 6-7+ years / / / 19
Sofia,
Republic  of 2-3 years / / /
Bulgaria 3-4 years 10 9 19
Brezichka 45 years 3 / 3
5-6 years / / /
6-7+ years / / / 2
2-3 years / / /
3-4 years / 1 1
Slance 4-5 years 7 9 16
5-6 years / 2 2
6-7+ years / / / 19
2-3 years / / /
3-4 years / / /
Zornica 4-5 years / / /
5-6 years / / /
6-7+ years 3 5 8 8
Total | 145 141 286

16The first number is for children of 6-7 years and the second for children 7 years before going to school. Children
at the age of 7 join this group for further easier processing of data.
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4.5.2. Participant in survey methods

4.5.2.1. Kindergarten employees in survey method

A total of 593 respondents, mostly teachers (caretakers and teachers), and the rest of
the kindergarten staff participated in the survey. The research was done in all three locations,
In Table 8 is shown how many and which kindergartens were included in this survey.
Kindergarten employees are divided by the type of work responsibilities and years of work
experience, not by gender and age. Distribution of respondents-employees (N) and percentage
by job position and years of work experience are shown in Tables 21 and 22.

Table 21 Distribution of respondents — teachers: by job position

Polygon | City | Respondent | Total (N) | Total (%)
Caretaker (teacher) 121 54,6 %
educator 93 42,1 %
Other staff
speech therapist 1 0,5 %

| Skopje administration 2 0,9%
special educator 1 0,5 %
principal 2 0,9 %
pedagogue 1 0,5 %
total 221 100 %
Teacher 167 97,5 %
Other staff
Psychologist 1 0,5 %

1 Zagreb nurse 2 1%
special educator 1 0,5 %
pedagogue 1 0,5 %
Total 172 100 %
Teacher 143 71,5%
Assistant educator 35 17,5%
Other staff
pedagogue 4 2%

. Principal 5 25%

i Sofia nurse 7 3,5%
Accountant 4 2%
Psychologist 1 0,5 %
Janitor 1 0,5%
Total 200 100 %

Table 22 Years of work experience of respondents — kindergarten employees

question/answers number (proportion) of answers P n (%)
Skopje | Zagreb | Sofia Total

Work experience in years

do5 59 (26.6) 22 (15.0) 40 (20.3) 121 (21.4)

6-10 35 (15.8) 29 (19.7) 26 (13.2) 90 (15.9)

11-15 27 (12.2) 12 (8.2) 20 (10.2) 59 (10.4)

16-20 25 (11.3) 12 (8.2) 17 (8.6) 0.01* | 54 (9.5)

21-30 37 (16.7) 26 (17.7) 28 (14.2) 91 (16.1)

More than 30 39 (17.6) 46 (31.3) 66 (33.5) 151 (26.7)
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4.5.2.2. Producers / distributors in survey method

In the survey of producers / distributors are involved 12 company from Croatia, North
Macedonia and Bulgaria. The Table 23 provides basic data of respondents, company name,

number of employees and type of bussines.

Table 23 Producers/distributors and basic characteristics

number of .
No. | company name year of founded employees type of bussines
1 Astreja plus d.o.0. Zagreb 1999 10 Import and sale of final products
. Import of furniture parts, installation
2 Sliv oprema d.0.0. Zagreb 1992 3 and sale of final products
Production of furniture, wood
3 TEDING d.o.o. Zagreb 1990 20 products and semi-finished wood
products
4 ékrinjica d.o.o. Zagreb 1994 8 Import and sale of final products
. Production of furniture, products and
> Karat-M Skopje } 40 semi-finished wood products
. . . Production of furniture, products and
6 Andrej Kompani Skopje 2016 7 semi-finished wood products
. Production of furniture, products and
7 Mebel Art Skopje 2009 30 semi-finished wood products
8 Tri Max Skopje 2000 41 Import and sale of final products
. Production of furniture, products and
9 Kan Uchtehsport O. O. D. Sofia 1992 100 semi-finished wood products
10 TES -A mebeli Sofia 1994 3 Import and sale of final products
1 Bulgarska uchilishna industria 2007 14 Production of furniture, products and
00D Sofia semi-finished wood products
. . . Production of furniture, products and
12 Dibo mebeli Sofia 1997 80 semi-finished wood products

4.5.3. Participants - children in Mosaic method

This study involved 36 preschool children (19 boys and 17 girls) aged 5 to 7 years, from
the one polygon in the Zagreb. All participants were in a healthy mental state, with no signs of

any deficiencies. None of the children had previously participated in any research of this type.

4.5.4. Participants - children in the method of observation and photographing

Participants - children were observed and photographed at all three locations in all

polygons (Table 9).
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5. RESULTS

In this chapter, the research results are processed and divided into four sections:

5.1. Results of the measurements of samples and participants,

5.2. Results of surveys,

5.3. Results of mosaic method study,

5.4. Photographs of the participants, preschool children, and the samples.

Each section contains comments on the obtained results, as the introduction to the

Discussion chapter.

5.1. RESULTS OF THE MEASUREMENTS OF SAMPLES AND PARTICIPANTS

5.1.1. Results from measuring furniture

The results of measuring furniture are given in the tables and the text below, for each

type of furniture separately.

In each of the three locations, furniture has been found that differs according to
construction-design solution, functional dimensions, materials used and colour. Many types of
furniture of have been noted separately, but only those that appear more frequently or are

necessary for performing some activity in the preschool institution are analyzed in results.

5.1.1.1. Results of chairs’ measurements

A total of 36 types of chairs have been analyzed that are included in the research, marked
with capital letters A to Z in Table 13. Only chairs used by preschool children are analyzed.

The chairs used in kindergartens differed in several aspects:

i) Functional purpose: According to their functional purpose, they are divided into: chairs
(A, C,DID1, E, F, G, I/I1, N/N1/N2/N3, P/IP1/P2, R/IR1, R2, S, T, U/U1, V, X, Y, Z), chairs
with armrests (B, K, L), stools (J), sofas (J1, W), armchairs (M) and children's high chairs (with
tray) (H, O).
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i) Upholstery: Depending on whether the seat and/or the backrest had upholstery, the
seating furniture is divided to non-upholstered (A, B, C, D/D1, E, F, G, I/11, K, L, N/N1/N2/N3,
P/P1/P2,R/IR1, R2, S, T, U/U1, V, X)), or upholstered (H, J/J1, M, O, W, Y, 2Z).

iii) Adjusting: According to the construction, elements for seating are fixed on all chairs.
Nor one has the possibility of adjusting the height, i.e. changing the dimensions.

iv) Mobility: According to mobility, all the chairs were movable. Mobility is divided into
immobile, mobile and easly mobile (whit castors) (Kychukov, 2004).

V) Materials used:

e Solid wood chairs and wood materials, composed of:

Two fronts legged with rectangular (D/D1, E, G, H, I/l1, K, T, V, Z) or
square (A, B, L, N/N1/N2/N3, U/U1) cross section, with circular cross section (C,
F, O, P/IP1/P2, R/IR1, R2, S, X, Y), made of solid wood, with diameter of 25 to 40
mm, width from 30 to 50 mm.

Two rear legs with same sross sections, with thickness/diameter of 25 to 40
mm and width of 30 to 55 mm.

The seat is made of veneer press with a thickness of 6 to 7 mm. The shape
is rectangular, with a rounded form in the upper part of a certain type of chairs. It
is with a slight inclination forward and rounded front edge, for help when tilting the
body forward. On certain seats there is an indentiation that follows the buttocks
line, for a more comfortable seating (C, D/D1, G, I, K, N/N1/N2/N3, P/P1/P2, R/R1,
R2).

The seat is usually attached to a carrying subconstruction and is connected
either directly to it or with the help of a seat frame made up of seat rails, screwed
or glued together. The seat rails with the front and rear legs are joined with a feather
and groove, with dowels or with glue. Some of the chairs have side or front
stretchers/spindles (C, O, U/U1, V), which are connected to the legs by the feather
and groove, or with dowels with gluing. They are either lateral that connect the front
and back legs or are only front or only rear.

The backrest is made of veneer press from 6 to 10 mm. The shape is
rectangular with rounded edges. It is set to the height for the upper back, while for
the lumbar part lacks the backrest. With all types of chairs, it has a semicircular
shape (in the top view) to follow the line of the back. The backrest is fixed to the

carriers that are connected to the seat rails or to the rear legs that are extended and
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perform the function of holders. On the backrest area there was also a backrest
composed of a top rail (upper back rail) and mid rail (C, O, P). The reinforcement
of this type of backrest with the stile is with a feather and groove.

The armrests are made of veneer press and they enter the construction of the
skeleton of the chair as an extension of the legs.
Chairs of non-wood materials, made of plastic substances, polypropylene. They are

made of one detalil, i.e., casted in one press (F, G, S, T).

vi) Dimensions: The functional dimensions of the chairs are given in Table 24 and each is

measured and marked according to EN 1729-1:2015. Note that chair size 3 were measured

without school chair mesaerment device (SCMD).

Table 24 The functional dimensions of the chairs

Location

Location |

Location Il

Dimensions in cm

= - £ — g g S
5 |5 |5 |2./%58 58| % 5 582 |28 | & o
8 |5 |g |38 8% 5% 5| = |2e” |82 ¢
T2 = 55| =8 28| =8 < © : =
h8 b3 t4 b4 h7 o Y p r
%
B |27 |30 |28 [32 |125]5 [100° 8 40 / /
C [29 [33 [30 [20 [4 |5 95° 7 7 7 7
D |20 |30 [30 [32 |12 |3 [9% 7 7 7 7
DI |34 |335 (3 |3 |12 |3 [9% 7 7 7 7
E |34 |3 |3 |3 |12 |0 95° 7 7 7 7
F 27/3 30 |30 |30 |13 |0 93 / / / /
35 |43 |38 |43 | 275 |5 | 100° 7 7 7 7
H |24 |3 |25 |30 |27 |0 105° 13 30 7 7
I [31 [35 |40 [7 [/ 0 7 7 7 7 7
T |32 |73 |35 |78 22 |0 90° 7 7 7 7
W%
i1 |25 | 255|265 | 225 |10 |0° 95° 7 7 7 7
K 120 |29 |27 |305]15 |0 113° 9 29 7 7
L |27 |30 |266 (31 |27 |02 |% 133 31 7 7
M | 32,5 | 375 | 325 | 37,5 | 245 | 0° 90° 155 375 |/ 7
N, |35 |32 |30, |335]15
NL, |33, |27, |26 |32 |14,
N2, |31 |28 |26 |20 |13 | | / / / /
N3 |25 |27 |30 |26 |12
O [35 |30 [2523 |26 |0 90° 13 30 7 7
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P, 34, 136, ]33 [30 |17,
P1, |30, |32 |30, |27, |15 |-3° 96° / / / /
P2 |25 |28 |26 |24 |14
R, 35, |34, |29, |35 |14
R1, |34, |34, |34, |35 |14, |3 950 / / / /
R2 |30 |28 |27 |29 |14
S 225129 |25 [29 |49 |[o0° 1000 5 31 / /
%
U 35 |29 [285[29 |10 |o0° 90° / / / /
Ul [29 [27 |26 [29 |10 [o° 91° / / / /
= |V 305 [24 |29 |22 |4 0o 90° / / / /
= 60, 60, 0o
.% w |37 120 32 120 35 93° / / / /
§ X 285 |28 |29 [32 |13 [o0° 100° / / / /
Y 32 [28 |23 |29 [22 oo 940 / / / /
z 32 |28 |29 |28 |32 |[-3 97° 12 29 / /

5.1.1.2. Results of tables’ measurements

A total of 22 types of tables were analyzed, marked with an ordinal number from 1 to 22
(Table 16).

Tables in all observed kindergartens are used for many different functions: eating, writing,
reading, playing, or performing a given task.

Various types of tables were found during the research, which differ according to the shape,
construction, dimensions, use of materials and color.

i) Adjusting: According to the possibility of changing the dimensions, there were found
tables with the option to adjust the height of the worktops (types 1, 2 and 8). The regulation of
the tables of types 1 and 2 is made possible with a system located on the legs, composed of two
metal bars which enter (slip) into each other. The lower bar that is movable has a small
protruding part and enters the upper bar that is fixed and has holes. At the desired height, the
protruding part of the bottom bar enters the hole of the upper one. At the table type 8, the height
is regulated with adjusting screwed on the bottom part of the legs.

Tables that alter the dimensions according to the collection or assembly principle were
found only in Polygon II, type 12. The worktop consists of a rectangular and two semicircular
tops. The semicircular tops are joined with “piano hinges™ on the rectangular plate, which is
held by two movable metal bars that pull back and forth. When the metal bars are pulled in, the

semicircular tops fold down, making the table decrease in dimensions.
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ii.) Mechanisms: Tables that have mechanisms for stretching the tops in width or length,
as well as a mechanism for changing the angle of the worktop, were not found.

iii.) Shape: Depending on the shape of the worktop: rectengular (type 3, 5, 6, 8, 9, 13, 16,
17, 18a, 19, 20, 22a), circular (type 2, 4, 7, 11, 14, 15, 18b), semicircular, 19b), trapezoidal
(type 1, 22c) and a combination of multiple forms (type 10, 22b). The worktop is with overhang
on all (four) sides, i.e. bigger than the subconstruction underneath. They are made of boards
with a thickness of 18 and 25 mm. The worktop of the tables is made of plywood boards covered
with melamine paper in several patterns and colors.

iv.) Mobility: According to the mobility, the tables that are divided into immovable,
movable and easily movable tables with wheels (Kjuchukov, 2004). All types of tables are
movable.

v.) Materials: According to the materials used, tables are made of solid wood, wooden
materials, non-wooden materials, and a combination of materials.

v.i. Tables of solid wood and wooden materials:

e Legs made of veneer press and worktop made of melamine faced chiboard edges
with solid wood (3, 17) and ABS edging (5)

e Legs made of solid wood and worktop with melamine faced chiboard edges with
solid wood (5, 6, 9, 10,) or ABS trim (11)

e Legs made of solid wood with multi plywood panels (18)

e Legs made of veneer press and worktop made of MDF boards (4)

e Table completely made of melamine faced chiboard panels (20)
v.ii. Tables made of non-wooden materials, made of plastic substances (8, 15).
v.iii. Table made of a combination of multiple materials:

e Metal legs and chipboard worktop, edge-trimmed with solid wood edging (12, 13,
14) or ABS edging (1, 2, 16, 19, 21, 22).

e Plastic legs and plywood worktop (7).

vi.) Construction: In terms of construction, the tables have been designed in the following

manner:

e Tables on which the legs are connected with the screws to the worktop, without
carrier construction (1, 2, 7, 8, 15, 20, 21, 22).

e Tables with a carrier subconstruction of metal bars in the form of a rectangle,
welded together and screwed to the worktop (12, 13, 14, 15).
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e Tables with a carrier subconstruction of solid detail rails, connected with fixed
connection with dowels and glue (5, 6, 9, 10 - semicircular dowel, 11)

e A vertical sub construction of veneer press, where the legs themselves make up the
construction. They are composed of a single veneer press that forms the letter 'P’
(3, 4).

During the analysis of the tables, in none of them was found footrest.

vii.) Colors: In terms of color, the tables are all different. The legs most often retain the
natural appearance of the material, if they are from wooden materials — solid beech wood/beech
veneer, and if they are made of metal - the colour finish. The most of worktops are in the range
of white and beige tones, while those of MDF are painted in bright colors, red, green, blue, or
yellow.

viii.) Dimension: The functional dimensions of the tables are given in table 25 and each is
measured and marked according to EN 1729-1:2015.

Table 25 Functional dimensions of tables

Dimensions (in mm)
o 2 - y—
« |2 | & |&.% g € |2 | sz
= S| = =2 ;S S| a o = g G S35 8 o 3
S 8 < ] g=2 | o S £ L - B2 c g c =
= w= - — S0 | 2 S E “= 1S 5E 0 o T >
S o S Y= Y= © 1S) =7 S [S] =2 - c oo =
o @ = © °Sc-=2 | 2 g 8 c 1] = S| g & b5
- o = = o 4| =8 S O ) = = oS wH E 17
> > = =5 QL =] = @ = = =9 e E - S
= ‘© o 2584 = E S @ = @ eal g g2 g
i< S N D o L T S8l saS8
h2, h4,
hl tl wil bl .13 h9 y z
1 56 | 156/76 | 74 74 0,1406 m2 | / / / 21 / /
2 51 |37 58 974 0,107m2 |/ / / 16 / /
- [3 50 |80 80 80 0,16M2 / / / 15 / /
S |4 50 |45 70,65 290 0,1589m2 | / / / 15 / /
8 [5 50 |80 80 80 0,16M2 / / / 15 yes |/
- |6 50 |90 45 90 0,135m2 | / / / 15 / /
7 52 | 40 62,8 280 0,1256 / / / 22 / /
8 52 | 62 62 62 0,0961 / / / 16,5 / /
9 58 |90 45 90 1,0125 / / / 24 / /
10 |58 |45 70,65 290 0,1589m2 | / / / 24 / /
11 |48 |45 70,65 290 0,1589m2 | / / / 21 / /
— |12 |52 [80/30 |40/35 [60,260 | 0,1271 / / / 18 / /
- [13 |50 |80 80 80 0,16M2 / / / 16 / /
S [14 |54 |60 47,1 p120 | 01413 [/ 7 |19 / /
S [15 |54 |57 44745 | g114 | 0,1275 / / / 22 / /
- |16 56 | 61 61 122 0,062 / / / 21 / /
17 |49 |90 90 90 0,2025 / / / 22 / /
90 0,10125/
18 |57 | 9070 | 4505495 | J\uo | 01603 / / / 23 / /
c |19 [56 [100 50 50 0,083 / / / 26 / /
2-[20 |52 [100 |50 60 0,15 / / / 22 / /
S=[21 |5 [100 50 50 0,15 / / / 26 / /
= [22 |52 [100/30 | 50/35 60 0,15/0,127 | / / / 215 / /
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5.1.1.3. Results of beds’ measurements

In all polygons, 11 types of beds were found (Table 17). There were no beds in some

kindergartens in Location 1. Children sleep on mattresses placed directly on the floor. All beds

in all locations are single, of which a smaller part are bunk beds in Location I11.

Beds are divided into two groups. They differ structurally and according to shape:

a) Beds for children aged 2 to 7 (Al, B2, C1, C2/C2a, C3, C5) and

b) beds for nursery group (A2, A3, C4).

I.) Materials: According to the materials from which the beds are made, they are made of

wood and wooden materials, namely:

Beds made of laminated steamed beech (Al). This type of bed is kept all the time
in specially designed bed-locker. Structurally, the bed is composed of two side rails,
whit veener plywood joined with a tenon and groove.

Beds made of melamine faced chipboard (C1, C2, C3, and C5). Regarding
construction, all are made up of a headboard, footboard and right and left sides. At
certain type of beds, the height of all structural elements is of the same dimension,
while in another type of beds the headboard and one of the side boards are higher.
At a third type, the headboard and footboard are higher than the sideboards. The
bed base is made of melamine faced chipboard. They lie on solid wood beams
embedded in the sidesof the bed.

Beds made from a combination of wood and wooden materials. The beds are made
up of the same elements as the above mentioned, with the difference that they are
higher and have the form of a fence, to perform a safety function. One of the types
of these beds has the possibility of regulating the height of the side rails for easier
manipulation when lifting or putting back the child. The side with slats are mostly
made of turned wood elements.

Beds made of combination of plastic and metal (B2)

ii.) Dimensions: The functional dimensions are given in the following table 26.
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Table 26 Functional dimensions of beds
dimensions (in mm)
5 type of height of
£ . . height of | height of | headboard Y
E bed eI B g upper bed | side rails and fold-up bed
footboard
H B L L1 H1 h7

Al 25 130 50 / 5 / yes
= A2 30 120 60 / 80 80 /

A3 30 120 60 / 80 80 /
_ Bl / / / / / / /
B B2 12 133 12 / / / /

C1l 30 140 60 100 15 15 /

Cla 20 140 60 83 15 40 /
= Cc2 30 140 60 / 15/40 40/15 /
- C3 30 140 70 / 15/40 40/16 /

C4 30 110 60 / 70 70 /

C5 20 140 70 100 20 45 /

5.1.1.4. Results of Storage furniture’ measurements

A total of 25 different types of storage furniture were analyzed. In each polygon types were
marked with a small alphabet letter and an ordinal number (Table 18).

i.) Purpose: According to the purpose, the storage furniture can be divided into:

o for the storage of didactic materials and toys (al, a6, a9, b2, bl, b6, b7, b9, c1, c4,
c5, ¢6),
o for storage of personal belongings of the children (a3, a4, a7, b3, b4, b4a, b8, c2,
c2a) and
e for storing books, picture books and writing material (a2, a8, b2, b5, c1, c3, c4,
ch).
Only elements of furniture exclusively used by children have been considered.

ii.) Mobility: According to mobility, the elements are immovable, whose body is held on
a toekick (the sides take on the role of the legs, and a mask is installed on the front), or legs and
easily moved on castors. Depending on the type of material, the legs are made of solid wood or
metal. A standalone toekick is used, which a construction is made of melamin faced chipboard
in the form of a box.

iii.) Structure: all types of storage furniture were composed of left and right side, top,
bottom panels and rear (back) panel. In some cases, the back element does not exist when it
comes to furniture that separates the space and is used on both sides (b5, b9). Apart from the
basic structural elements of which each piece of furniture is composed, depending on the

function, other elements are added as well.
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According to constructions, they can divide it into (the division according Gruevski and
Simakovski, 2003)
e Cabinet with open shelves (al, a2, a4, a6, b1, b2, b5, b6, b9, c6),
e Cabinet with doors. Small doors that open by turning around a vertical axis (a3, a5,
a7, b3, b4, b4a, b8, c2),
e Cabinet with drawers and pull-out boards (b7),
e Combined furniture of open shelves, doors, and drawers (a8, a9, c1, c3, c4, c5).

Depending on the vertical inter-sides, the fixed shelves, and the number of doors, the
storage furniture can be divided:

e According to the number of vertical inter-sides, into one-part, two-part, three-part,
and multi-part furniture,

e Furniture without, with one, two, three or more horizontal sides,

e According to the number of small doors, into one door, two doors, and three doors
cabinets.

iv.) Dimensions: Constructive joints that are commonly used in this furniture are varios
screws types that are directly screwed without pre-made joints or glue. This connection also
appears as an additional one, for reinforcing the construction. Another type of connection is a
fixed connection with glued dowels or semi-groove and dowel. The functional dimensions are

given in Table 27.

Table 27 Functional dimensions of storage furniture

dimension (in mm)
type of Height | Height R:e;ght i
location | cabinet | description height width depth of toe | between s
furniture kick shelves shelf
H S D hl h2 h3
al shelves 132,5 91 25 5 27 103
a2 shelves 36 68 36 7 30 68
a3 wardrobe 126 33 35 10 / 100
_ a4 wardrobe 139 35 35 / 20 111
5 as cabinet for beds 150 100 60 10 / 150
= a6 shelves 120 280 35 10 40 80
§ a7 wardrobe 133- 147 30- 40 34- 42 10 20- 30 80- 100
a8 shelves with 122 80 30 5 / 100
drawers
29 shelves with 131 151 41 10 | so6 | 102
wings
b1 shelves with 56 102 40 7 16 48
_ wheels
5 | b2 \Sl\t]f?é\elless with 78176 90/100 | 38542 | 10 | 20/18 | 58/62
S b3 wardrobe 40 22 30 / / 108
- b4 wardrobe 100 35 35 10 10 100
bda wardrobe 120/65 26/31 40 10 20 88/110
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shelf with
b5 wheels 95 147 40 7 43 95
b6 Shelves 130 100 38 5 30 102
b8 wardrobe 30 26 40 / 40 92
b9 shelves with 60 10 35 7 17 48
wheels
ol shelves with 139 165 39 10 41 91
wings
= c2 wardrobe 104- 112 22- 26 32-38,5 | 2-10. 15- 20 84-90
s | shelves with 94 120 38 10 | 25 | 735
= wings
5] shelves with )
S c4 wings 200- 240 30-120 60 10 various 200
c5 Shelves 50- 150 50- 120 30-055 5-10, various various
c6 Shelves 127 80 35 5 40 80

5.1.2. Results of children’s anthropometric measurements

The anthropometric measurements included a total of 848 kindergarten children. The
share of children was equally distributed (Chi-Square Test, P=0.98) between all three polygons
(Chart 1).

= Zagreb = Sofija = Skopje

Chart 1 Share of children between investigated location

The study included preschool children of both sexes (Chi-Square Test, P=0.29), i.e. 446
(52.6 %) boys and 402 (47.4 %) girls children. There is no significant difference
(Chi-Square Test, P=0.44) in age between genders, meaning that in almost every age category

there was similar percentage of both genders (Chart 2).
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Chart 2 Frequency regarding age differences among children between gender

It is also common to omit the more extreme values of anthropometric measurements
because furniture is designed for the general population. It is common to take the 5th and 95th
percentile of the distribution and omit up to 5% of the data on both sides of the distribution
(Panero and Zelnik, 1990). In this research, 8.8% of extreme data is left out (N=75=848-773).

5.4.1.1. Differences between genders

Statistical significance in anthropometric parameters among children regarding gender
was found in almost every age group in head height (Mann-Whitney U Test, P<0.001), while
concerning other anthropometric parameters, no differences were found.(Tables 28 - 33).

In average the head height measure is significantly higher among male children
comparing to the female children (Chart 3). In age between three and four, male children were
found to be significantly heavier (P=0.04) than female children. For children in age between
four and five, boys have significantly (P=0.01) shorter upper leg length i.e. buttock-popliteal
length. Also, boys, when in age between five and six are significantly taller both when standing
(P=0.02) and taller in sitting height (P=0.02) and also have significantly (P=0.007) larger width

from elbow to elbow than girls ones.
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Chart 3 Differences in Head height regarding gender between children of different age
Table 28 Differences in anthropometric parameters regarding gender (in age between 2-3)

Variable symbol median (IQR) p*
(all in cm, except weight kg) Male (n=26) Female (n=23)
stature (A) 97.5(92.7 - 99.4) 94.5(92.6 - 97.1) 0.15
height to the eye (B) 88.4 (84.6 - 90.1) 85.8 (82.5 - 87.6) 0.09
maximum reach (© 112.9 (107.5 - 114.5) 109.2 (104.0 - 112.6) 0.27
sitting height (D) 52.6 (50.8 - 54.2) 52.1(50.3 - 54.3) 0.50
upper leg length, buttock to knee (E) 28.9 (27.7 - 29.9) 28.3(27.4-29.9) 0.78
knee height, seated (G) 28.4(26.8 - 29.5) 27.5(26.9 - 28.7) 0.32
popliteal height, seated (H) 23.6(21.8-24.2) 22.9(22.0-23.9) 0.41
upper leg length, buttock-popliteal length, seated | (F) 23.5(22.5-24.5) 23.1(22.1-24.2) 0.46
shoulder height U] 33.4(32.7-34.2) 32.6 (31.8 - 34.8) 0.35
shoulder width (J) 25.3(23.9 - 25.9) 24.5(24.1 - 25.5) 0.43
width from elbow to elbow (K) 27.2(24.9-28.4) 25.9 (24.7 - 27.8) 0.19
hip breadth, maximum when seated (L) 20.7 (20.2 - 21.7) 20.5(20.0-21.7) 0.66
elbow height (P) 13.7 (12.9 - 14.2) 13.8(12.8 - 14.7) 0.56
lumbar height (N) 15.4 (14.2 - 15.9) 14.8 (14.1 - 16.2) 0.89
head height (0) 17.0(16.5-18.1) 17.2(16.3-17.9) 0.82
weight (M) 14.9(13.7 - 16.3) 15.0(13.2 - 16.7) 0.86

*Mann-Whitney U Test
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Table 29 Differences in anthropometric parameters regarding gender (in age between 3-4)
Vari_able _ symbol median (IQR) p*
(all in cm, except weight kg) Male (n=76) Female (n=65)
stature (A) 101.8 (100.5 - 105.5) 101.9 (99.4 - 104.7) 0.38
height to the eye (B) 92.2(90.3-95.1) 92.3(89.5-94.9) 0.44
maximum reach (©) 120.5(117.8 - 124.1) 120.4 (116.4 - 124.3) 0.36
sitting height (D) 55.5 (54.0 - 56.9) 55.0 (53.4 - 56.5) 0.29
upper leg length, buttock to knee (E) 31.2(29.9 - 32.1) 31.3(30.5 - 32.3) 0.21
knee height, seated (G) 30.2 (29.5 - 31.5) 30.3(29.4 - 31.5) 0.77
popliteal height, seated (H) 24.9 (24.1-25.9) 24.9 (24.3 - 25.9) 0.82
uppe[1 leg length, buttock- popliteal length, G) 25.2 (24.5 - 26.5) 25.6 (24.7 - 26.5) 0.48
seate
shoulder height (n 35.4(33.5-36.8) 35.0(34.1-36.8) 0.87
shoulder width @) 26.1(25.2-27.0) 25.6 (25.0 - 26.8) 0.28
width from elbow to elbow (K) 28.2 (26.8 - 29.5) 28.1(26.4 - 29.1) 0.49
hip breadth, maximum when seated (L) 21.9(21.4 - 23.0) 22.1(21.1-23.1) 0.96
elbow height (P) 14.0 (13.4 - 14.8) 14.2 (13.3- 14.8) 0.93
lumbar height (N) 16.0 (15.5 - 16.9) 15.9 (15.3- 16.3) 0.29
head height (0) 17.7 (17.1-18.7) 17.2(16.5- 17.7) <0.001
weight (M) 16.9 (15.4 - 18.5) 16.2 (14.7 - 17.5) 0.04

*Mann-Whitney U Test

Table 30 Differences in anthropometric parameters regarding gender (in age between 4-5)
Vari_able _ symbol median (IQR) p*
(all in cm, except weight kg) Male (n=110) Female (n=113)
stature (A) 107.6 (104.5 - 110.5) 106.6 (103.8 - 111.0) 0.37
height to the eye (B) 97.5(94.5 - 100.9) 97.1(93.4 - 100.8) 0.29
maximum reach (© 128.4 (123.7 - 133.5) 127.5(122.9 - 133.4) 0.42
sitting height (D) 57.2 (55.3 - 59.7) 57.1(55.5-58.7) 0.42
upper leg length, buttock to knee (E) 33.0(31.9-34.3) 33.4(32.2-34.9) 0.13
knee height, seated (G) 32.3(31.4-33.7) 32.5(30.9-34.1) 0.93
popliteal height, seated (H) 26.8 (25.5 - 27.9) 26.9 (25.8 - 28.5) 0.17
uppe:}I leg length, buttock- popliteal length, ) 26.6 (25.6 - 28.1) 26.9 (26.2 - 28.8) 0.01
seate
shoulder height (U} 36.1(34.5 - 37.5) 36.6 (35.1 - 37.9) 0.06
shoulder width (J) 26.3 (25.6 - 27.5) 26.3(25.4 - 27.5) 0.75
width from elbow to elbow (K) 28.1(26.2 - 29.5) 28.1(26.1 - 28.8) 0.27
hip breadth, maximum when seated (L) 22.5(22.1-23.5) 22.4(22.3-23.5) 0.14
elbow height (P) 14.2 (13.5 - 15.4) 14.3 (13.5 - 15.1) 0.98
lumbar height (N) 16.6 (15.9 - 17.6) 16.6 (15.8 - 17.5) 0.82
head height (0) 18.1(17.6 - 19.0) 17.7(17.0- 18.2) 0.001
weight (M) 18.3(16.8 - 19.8) 17.9(16.2 - 20.1) 0.56

*Mann-Whitney U Test
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Table 31 Differences in anthropometric parameters regarding gender (in age between 5-6)
Vari_able _ symbol median (IQR) p*
(all in cm, except weight kg) Male (n=121) Female (n=98)
stature (A) 115.6 (112.3 - 118.4) 113.8 (110.3- 117.3) 0.02
height to the eye (B) 105.5 (102.1 - 107.8) 104.1 (101.2 - 107.5) 0.06
maximum reach (@) 139.6 (135.2 - 144.2) 136.8 (132.5 - 142.7) 0.02
sitting height (D) 61.2 (59.4 - 63.4) 60.2 (58.5 - 62.8) 0.15
upper leg length, buttock to knee (E) 36.2 (34.9 - 37.6) 35.8 (34.7 - 37.4) 0.44
knee height, seated (G) 35.6 (34.4 - 37.4) 35.3(33.3- 36.7) 0.12
popliteal height, seated (H) 29.5(28.5 - 30.4) 29.5(27.9 - 30.3) 0.45
;‘J(g&?tee[1 leg length, buttock- popliteal length, G) 20,5 (285 - 30.5) 203 (28.2 - 30.5) 0.20
shoulder height (n 39.2(37.4-40.8) 39.0(36.6 - 40.9) 0.92
shoulder width 8] 27.8(27.2 - 29.5) 27.7(26.9 - 28.5) 0.11
width from elbow to elbow (K) 29.5(27.5-311) 28.5(26.9-30.1) 0.007
hip breadth, maximum when seated (L) 23.5(22.6 - 24.5) 23.4 (22.3 - 24.5) 0.26
elbow height (P) 15.2 (14.4 - 16.4) 15.5 (14.5 - 16.5) 0.23
lumbar height (N) 17.5(16.4 - 18.9) 17.9(16.7 - 19.5) 0.12
head height (0) 19.0(18.3 - 19.8) 18.1(17.5-18.8) <0.001
weight (M) 20.7 (19.2 - 23.4) 20.4(18.0 - 22.3) 0.10
*Mann-Whitney U Test
Table 32 Differences in anthropometric parameters regarding gender (in age between 6-7)
Vari_able _ symbol median (IQR) p*
(all in cm, except weight kg) Male (n=61) Female (n=59)
stature (A) 122.6 (118.0 - 125.3) 121.9 (119.6 - 125.0) 0.96
height to the eye (B) 112.2 (107.4 - 115.8) 112.3(109.4 - 115.1) 0.96
maximum reach (© 149.4 (143.7 - 154.8) 147.4 (144.4 - 153.3) 0.58
sitting height (D) 65.2 (62.4 - 66.4) 64.8 (62.6 - 66.7) 0.98
upper leg length, buttock to knee (E) 38.6 (36.8 - 41.1) 39.4 (37.8 - 40.8) 0.29
knee height, seated (G) 38.1(36.5-39.7) 38.4(37.1-39.7) 0.52
popliteal height, seated (H) 30.9 (29.7 - 32.0) 31.2(30.3-32.4) 0.23
uppe:}I leg length, buttock- popliteal length, ) 31.4(29.9-32.4) 31.7(30.6 - 33.2) 0.13
seate
shoulder height U] 42.2 (40.4 - 43.3) 42.2 (40.5 - 43.5) 0.60
shoulder width (J) 29.7 (28.5 - 30.6) 29.3(28.2 - 30.5) 0.41
width from elbow to elbow (K) 31.6 (30.6 - 32.7) 31.1(29.5-32.9) 0.12
hip breadth, maximum when seated (L) 24.5(23.6 - 26.1) 24.4 (23.5-25.3) 0.46
elbow height (P) 15.8 (15.1 - 16.8) 16.1 (15.4 - 16.6) 0.84
lumbar height (N) 17.9(16.9 - 18.5) 17.9(17.3 - 18.5) 0.83
head height (0) 19.5(19.0 - 19.8) 18.5(18.1-19.3) 0.001
weight (M) 24.0(21.7 - 27.2) 22.8(20.8 - 25.7) 0.11

*Mann-Whitney U Test
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Table 33 Differences in anthropometric parameters regarding gender (in age between 7-8)
Variable median (IQR) p*
(all in cm, except weight kg) symbol Male (n=15) Female (n=6)
stature (A 124.6 (120.4 - 127.6) 125.6 (117.8 - 130.4) 0.68
height to the eye (B) 114.3 (110.4 - 117.5) 115.6 (108.0 - 120.4) 0.73
maximum reach (©) 153.4 (147.5 - 158.7) 153.1 (141.8 - 163.5) >0.99
sitting height (D) 66.7 (64.8 - 67.4) 65.4 (60.2 - 68.3) 0.73
upper leg length, buttock to knee (E) 39.9 (38.7 - 40.9) 41.5(39.4 - 42.4) 0.38
knee height, seated (G) 39.1 (37.5 - 40.3) 39.9 (38.0 - 40.8) 0.38
popliteal height, seated (H) 31.2 (30.3 - 32.8) 32.1(30.2 - 33.5) 0.68
uppe[1 leg length, buttock- popliteal length, G 31.7 (30.5- 32.9) 33.7 (31.8 - 34.6) 0.18
seate!
shoulder height (1) 44.4 (42.1 - 45.3) 44.8 (42.5 - 46.1) 0.68
shoulder width J) 29.3(28.2 - 30.8) 29.9 (27.4 - 30.8) 0.79
width from elbow to elbow (K) 31.4(30.8 - 33.1) 31.9(30.9 - 33.3) 0.47
hip breadth, maximum when seated (L) 24.7 (23.4 - 25.8) 24.8 (23.9 - 26.0) 0.73
elbow height (P) 16.9 (15.4 - 17.8) 15.9 (15.0 - 16.5) 0.17
lumbar height (N) 18.5 (17.7 - 18.9) 17.8(16.5-19.7) 0.42
head height (0) 19.3(18.6 - 20.0) 18.7 (18.4 - 19.6) 0.45
weight (M) 23.9 (22.4 - 27.7) 23.6 (20.7 - 29.2) 0.80

*Mann-Whitney U Test

5.4.1.2. Differences between polygons in anthropometric parameters

There is significant difference (Chi-Square Test, P<0.001) found in age between

children measured in different cities’ kindergarten. In Skopje there is higher percentage of

younger children comparing to the Sofia and Zagreb, where there is higher percentage of the

older ones (Chart 4).
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Chart 4 Frequency of the children’s age between cities

Generally, significant differences were found in most of the measured anthropometric

parameters between children from different polygons (Tables 34 - 38). Although, due to the

comparison of anthropometric parameters between children, it was necessary to divide them

into age groups because of the large difference in parameters between children of different ages,
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the conclusions were, as far as possible, generalized. Therefore, these differences need to be
considered when designing furniture and certainly when defining a standard, so the following
results are generally pointed out for all kindergarten children.

In most age groups, most parameters that somehow measure height are on average
significantly higher among children from Location I. These are the following parameters:

e stature

e height to the eye

e head height (chart 3)

e maximum reach (chart 5)

e popliteal height (chart 6)

e knee height (chart 7)

e |lumbar height

e elbow height, seated

On average, the width of the buttocks is significantly the highest among kindergarten
children from Location I (Chart 9). That means that the children in Location | seem to be taller
than the children from Location Il and 11!

No significant difference was found in the average length of the upper leg, except for ages
4-5 where it was significantly shorter among Sofia children (P < 0.001).

Kindergarten children from Sofia, on average, have a significantly higher sitting height
(Chart 10) and on average have the widest shoulders compared to kindergarten children from
the other two observed cities. Kindergarten children in Zagreb have, on average, a significantly
longer buttock-popliteal length (Chart 8), but on average have the lowest shoulder height

compared to kindergarten children in the other two cities.
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Table 34 Differences between anthropometric parameters regarding polygons (in age between 2-3)
Variable Median (|QR) p
(all in cm, except weight kg) Skopje (n=27) Zagreb (n=15)
stature (A) 97.2 (94.6 - 99.5) 96.2 (91.9 - 98.9) 0.27
height to the eye (B) 88.2 (85.8 - 90.1) 87.3 (82.8 - 89.7) 0.25
maximum reach (C) 111.8 (108.2 - 114.5) | 112.2 (106.7 - 115.9) 0.67
sitting height (D) 52.4 (51.0 - 55.2) 52.4 (50.5 - 54.5) 0.51
upper leg length, buttock to i i
knee (E) 28.9 (28.1 - 29.6) 28.6 (27.8 - 30.5) 0.77
knee height, seated (G) 28.3 (27.5-29.1) 28.3 (26.8 - 29.7) 0.98
popliteal height, seated (H) 23.3(22.9-24.2) 23.4 (22.1 - 24.2) 0.75
E’;‘)tto"‘k'pc’p"tea' length, seated | o3 & (554 24.1) 23.9 (23.0 - 25.1) 0.10
shoulder height (1) 33.6 (325 - 35.7) 33.5 (32.5 - 34.5) 0.57
shoulder width (J) 25.2 (24.3 - 26.1) 25.1 (24.3 - 25.9) 0.67
width from elbow to elbow (K) | 25.2 (23.8 - 27.9) 28.1 (26.5 - 28.4) 0.03
hip breadth, maximum when
seated (L) 21.1 (20.3 - 21.8) 20.9 (20.2 - 21.8) 0.71
elbow height (P) 14.3 (13.8 - 15.1) 12.9 (12.0 - 13.8) <0.001
lumbar height (N) 15.6 (14.3 - 16.5) 14.5 (13.9 - 15.3) 0.04
head height (O) 17.9 (17.0 - 18.4) 16.8 (16.4 - 17.6) 0.08
Weight (M) 15.4 (14.3 - 16.8) 15.0 (13.2 - 16.8) 0.36
*Mann-Whitney U Test
Table 35 Differences between cities/polygons regarding anthropometric parameters (in age between 3-4)
Variable Median (IQR) px
(all in cm, except weight kg) | Sofia (n=52) Skopje (n=36) Zagreb (n=56)
stature (A) 101.5 (99.6 - 103.7) 103.5 (100.4 - 106.5) 101.5 (100.4 - 104.2) 0.12

height to the eye (B)

91.6 (89.5 - 93.6)

93.7(90.8 - 95.8)

maximum reach (C)

120.0 (116.5 - 122.7)

122.2 (118.5 - 125.4)

sitting height (D)

56.4 (54.6 - 57.6)

55.4 (54.1- 56.7)

upper leg length, buttock to
knee (E)

31.2(30.2- 32.2)

31.2(30.2- 32.2)

knee height, seated (G)

30.2 (29.5 - 30.9)

31.3(29.5- 32.1)

popliteal height, seated (H)

24.7(24.1-25.1)

25.4 (24.8 - 26.3)

upper leg length, buttock-
popliteal length, seated (F)

25.2 (24.4 - 25.9)

25.5(24.8 - 26.1)

shoulder height (1)

35.8 (34.6 - 37.5)

35.5 (34.4- 37.5)

shoulder width (J)

26.2 (25.1- 27.2)

26.2 (25.2- 27.3)

91.5(89.8 - 94.3) 0.03
110.8 (116.6 - 124.1 0.12
54.6 (53.0 - 56.0)) 0.002
31.3(30.2- 32.2) 0.79
30.2 (29.5 - 31.4) 0.11
25.1(24.1- 26.2) 0.02
25.9 (24.8 - 26.8) 0.02
34.3(32.4- 36.4) <0.001
25.5 (24.8 - 26.4) 0.03

width from elbow to elbow

(K) 28.2(26.9-29.1) 24.5(23.1-24.5) 28.5(27.4 - 29.8) <0.001
hip breadth, maximum when

segted WL 21.7(21.1-22.7) 22.5(21.6-235) 22.1(21.3-23.1) 0.009
elbow height (P) 14.5 (13.6 - 14.9) 14.5 (13.8 - 15.9) 13.5(13.3- 14.2) <0.001
lumbar height (N) 16.3 (15.8 - 16.9) 16.5 (15.5 - 17.4) 15.5 (14.9 - 15.9) <0.001
head height (O) 17.0 (16.4 - 17.3) 18.4 (17.8 - 19.1) 17.6 (17.0 - 18.0) <0.001
Weight (M) 16.1 (14.8 - 17.5) 16.9 (15.3 - 19.0) 16.8 (15.1 - 18.1) 0.14

*Kruskal-Wallis Test
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Table 36 Differences between cities/polygons regarding anthropometric parameters (in age between 4-5)
Variable Median (IQR) p*
(all'in cm, except weight kg) | Sofia (n=72) Skopje (n=86) Zagreb (n=65)
stature (A) 105.2 (102.4 - 108.4) 108.4 (105.6 - 112.3) 109.1 (106.1 - 111.5) <0.001
height to the eye (B) 95.0(92.2 - 98.3) 97.8(95.7 - 102.2) 98.9(95.5-101.4) <0.001
maximum reach (C) 1255 (121.6 - 131.2) 129.8 (123.7 - 133.7) 129.8 (126.2 - 133.8) 0.002
sitting height (D) 57.4 (56.4 - 59.6) 56.5 (54.9 - 58.5) 56.6 (55.3 - 59.5) 0.06
Eﬁg:r('Ee)g length, buttock 10 | 35 5 (31.5 - 33.4) 33.5 (32.2 - 35.3) 33.9 (326 - 34.7) <0.001
knee height, seated (G) 31.4(30.3-32.3) 33.4(32.1-35.1) 32.5(31.5-34.1) <0.001
popliteal height, seated (H) | 25.8 (24.9 - 26.6) 27.9(26.5-29.4) 27.4(26.3 - 28.0) <0.001
upper leg length, buttock- i ) i
popliteal length. seated (F) 26.1(25.5-26.9) 27.0(25.9 - 28.8) 27.8(26.8 - 28.8) <0.001
shoulder height (1) 36.5(35.3-37.8) 36.4(35.1-37.9) 35.6 (34.1-37.6) 0.11
shoulder width (J) 26.2 (255 - 27.1) 26.9 (255 - 28.1) 26.3(25.6 - 27.2) 0.04
‘("Q‘)’th from elbow to elbow | »g 5 (275 - 28.5) 25.5(24.2 - 28.1) 28.8(28.1-29.7) <0.001
hip breadth, maximum when
seated (L) 22.1(21.2 - 22.8) 23.3(22.5-24.2) 22.3(21.6 - 23.2) <0.001
elbow height (P) 14.3(13.9-15.2) 14.4 (13.3 - 15.4) 14.2 (135 -15.2) 0.76
lumbar height (N) 16.4 (15.8 - 16.9) 17.6 (16.5 - 19.5) 16.1(15.5- 16.8) <0.001
head height (O) 17.5(16.9 - 17.8) 18.8 (17.7 - 19.6) 17.9 (17.6 - 18.5) <0.001
Weight (M) 17.1(16.1-19.2) 19.6 (17.5 - 21.0) 18.3(16.9 - 19.6) <0.001
*Kruskal-Wallis Test
Table 37 Differences between cities/polygons regarding anthropometric parameters (in age between 5-6)
Variable Median (IQR) p*
(all in cm, except weight kg) | Sofia (n=62) Skopje (n=91) Zagreb (n=63)
stature (A) 113.7 (111.4 - 117.2) 115.7 (113.3 - 119.8) 114.5(110.1 - 117.6) 0.01
height to the eye (B) 103.6 (101.4 - 107.3) 105.7 (102.6 - 108.5) 104.5 (99.8 - 107.5) 0.02
maximum reach (C) 138.2 (132.9 - 143.4) 140.3 (135.5 - 144.7) 136.8 (132.4 - 143.4) 0.03
sitting height (D) 61.4 (59.6 - 63.6) 61.0(59.1-64.1) 60.1 (57.5-61.9) 0.02
L’ﬁi’?r('ge)g length, buttock 10 | 56 5 (345 - 37.3) 36.4 (35.1 - 37.9) 35.6 (34.8 - 36.6) 0.11
knee height, seated (G) 35.0(33.4 - 36.1) 36.5(34.5-37.8) 35.0(33.8-36.4) <0.001
popliteal height, seated (H) | 28.8 (27.1 - 29.5) 29.9(29.1-315) 29.4(28.4 - 30.1) <0.001
upper leg length, buttock- ) ) )
popliteal length, seated () 29.3(27.7-30.4) 29.4(28.5-30.8) 29.3(28.6 - 30.4) 0.23
shoulder height (1) 39.0(37.8 - 40.6) 40.2 (37.4 - 41.4) 37.6 (35.8 - 39.5) <0.001
shoulder width (J) 27.6 (27.2-29.2) 28.1(27.1-29.5) 27.5(26.9 - 28.3) 0.22
‘("’é‘;m from elbow to elbow | 34 1 (286 -31.1) 27.1(24.8 - 29.9) 29.8(29.1 - 31.0) <0.001
hip breadth, maximum when
seated (L) 23.5(22.6-24.2) 24.1(22.8 - 25.5) 23.2(22.3-23.9) 0.002
elbow height (P) 15.2 (14.5 - 15.9) 15.6 (14.5 - 16.8) 15.3 (14.1 - 15.8) 0.04
lumbar height (N) 17.3(16.6 - 18.1) 19.3(17.9-21.2) 16.7 (15.9 - 17.5) <0.001
head height (O) 18.4 (17.7 - 18.8) 19.5 (18.4 - 20.0) 18.0 (17.5 - 19.0) <0.001
Weight (M) 20.0(18.5-22.3) 21.1(19.2-25.7) 20.2(19.0-21.7) 0.01

*Kruskal-Wallis Test
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Table 38 Differences between cities/polygons regarding anthropometric parameters (in age between 6-7)

Variable Median (IQR) p*
(all in cm, except weight kg) Sofia (n=66) Zagreb (n=58)
stature (A) 122.4 (119.3- 125.1) 122.4(118.1-125.2) 0.92
height to the eye (B) 112.3 (109.0 - 115.9) 112.7 (107.6 - 115.8) 0.82
maximum reach (C) 149.7 (145.0 - 154.4) 146.8 (143.3 - 151.6) 0.08
sitting height (D) 65.5 (63.5 - 67.2) 64.2 (61.8 - 65.8) 0.004
t‘g)per leg length, buttock toknee | 39 g 355 _ 47 9) 38.2(36.5 - 40.1) 0.009
knee height, seated (G) 38.5(37.2 - 39.7) 37.9 (36.5 - 39.6) 0.27
popliteal height, seated (H) 31.2(29.8-32.2) 31.1(29.9-32.2) 0.75
upper leg length, buttock- i )
oopliteal length. seated (F) 31.7(30.6 - 33.1) 31.1(29.9 - 32.4) 0.14
shoulder height (1) 42.2 (40.5 - 43.4) 41.8 (40.4 - 43.4) 0.33
shoulder width (J) 30.2(28.6 - 30.9) 29.2(27.9-30.3) 0.02
width from elbow to elbow (K) | 31.4(30.3-32.7) 31.3(30.0-33.0) 0.75
hip breadth, maximum when
seated (L) 24.5(23.6 - 25.2) 24.3(23.5 - 26.4) 0.57
elbow height (P) 15.6 (14.9 - 16.6) 16.2 (15.5 - 16.8) 0.06
lumbar height (N) 17.9(17.2 - 18.5) 18.0(17.2 - 18.5) 0.98
head height (O) 19.1(18.3-19.7) 19.0 (18.4 - 19.8) 0.74
Weight (M) 23.8(22.2-217.1) 22.6 (21.1 - 26.6) 0.27

*Mann-Whitney U Test
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5.1.3. Comparation of furniture dimensions and standard

The comparison is made on all chairs and tables that are processed with the standard EN
1729-1:2015, in Tables 24 and 25. The comparison helps determine whether the measured
dimensions correspond to the standard, whether the furniture is marked and has an instruction
for use and whether it corresponds to the height differences between children.

With red color and "underline” indicator (Tables 39 and 40), the inconsistency and
deviation from the norm are indicated, expressed in cm. In large part, chairs and tables do not
correspond to the prescribed standard.

Note: Chairs marked as size 3 in the standard should be measured by special measuring
device aimed for this purpose or in certified laboratories. In this case, these chairs were not
measured as required by the EN due to the different polygons in which the research had been
carried out and the inability to measure them in the laboratory. They are not left out of the
analysis due to the fact that they are present in the facilities. Unlike chairs marked as size 3,

other size mark: 0, 1 and 2 can be measured in classical way.
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Table 39 Comparison of types of chairs with EN 1729-1:2015
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T 2 -10 | +30
U 3 + -30
ul 2 -2 | -10

= v 2 +05 | -40

o

§ w 4 -10 /
X 1 +25 | +40
Y 2 +10 +
VA 2 +10 +

116
nfa | n/a
nfa | n/a
nfa | n/a
nfa | n/a
nfa | n/a
nfa | n/a
nfa | n/a
nfa | n/a

Certain parameters of the size 3 chairs in the Table 39 are not given deliberately in order

to comply with other size marks which by default are not given at all, such as: effective depth

of seat (t4), width of backrest (b4), Inclination of seat (a), Angle between (c), height of armrest

above seat (p) and width between armrests (r).

Table 40 Comparison of types of tables with EN 1729-1: 2015

dimensions (in mm), deviation from the normal dimension within the norm EN of default
" tolerance
o8 g8 |Ee 5 2 £,
T — Sia o -, ®B3 %5 g = S . = _ec
table type =g | 22 | 22 | 2853 | B:Z| 8 | EF|Z: |EEis
gg, 28 | 88 |S8sgs3| 38E| 8§ | 28 | 258 |c28§
= h2,
S S M (;)20 1 wl b1 ha, | ho y z
288 2,13
1 2 30 + +190 + -0,09 +
2 2 -2 + +30 + -0,04 +
- 3 2 + +250 + 0,01 -1
8 4 2 + +156,5 | + 0,009 -1
g |5 2 + +250 | + 0,01 -1
- 6 2 + -100 - -0,015 -1
7 2 + +78 + -0,0244 +
8 2 + +70 + -0,0539 +
9 3 + -100 - 0,8625 +
10 3 + +156,5 + 0,0089 +
11 1 + +156,5 + 0,0089 +
= 12 2 + -100 - -0,0229 +
S 13 2 + +250 + 0,01 +
g 14 2 + 79 - | -0,0087 +
= 15 2 + -102,5 - -0,0225 +
16 3 -30 + + + -0.88 +
17 1 +30 + + + + +
18 3 + -150/50 + -[+ +
= 19 2 + -50 - -0,067 +
= 20 2 + -50 - + +
'*§ 21 2 + -50 - + +
k=) 22 2 + -50 - 0/0,826 +
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5.1.4. Comparation of furniture and anthropometric measurements of children

In order to compare children's popliteal height and the seat high of appropriate chair
size, results of comparison are shown below.

In total, 36 types of chairs from all locations were listed (P=0.43) (Chart 11).

= Zagreb = Sofija = Skopje

Chart 11 Proportions of examined chairs among investigated locations

When possible, the height of individual chairs was compared with the average popliteal
height of individual age groups from individual cities. The permissible deviation is £10 mm.
There was no significant difference found between examined locations regarding fitting the
height of the chairs and the height of the children’s popliteal height in any of the age groups
(Table 41).

It is the smallest percentage (8.3 %) of the chairs that fits the youngest group of children,
but there was/is very small number of children (in Sofia very few)in the youngest group in the

kindergartens. Chairs, for the most part, fit children from 5 years old and up (Chart 12).

Table 41 Distribution of chairs that fit the lower leg of the children between the locations

Number of examined chairs
p* Total

Sofia | Skopje | Zagreb
Age from 2 till 3
fit no data 0 3/17 3/36
not fit 11/11 14/17 0.26 33/36
Age from 3 till 4
fit 3/11 4/17 7/36
not fit nodata  gry 13117 >099 " 159/36
Age from 4 till 5
fit 4/11 2117 6/36
not fit nodaa 2y 15117 017 3073
Age from 5 till 6
fit 4/8 4/11 4/17 044 12/36
not fit 4/8 7/11 13/17 ' 24/36
Age from 6 till 7
fit 5/8 3/11 4/17 12/36
not fit 3/8 8/11 1317 018 Muns
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Age from 7 till 8
fit 1/8 3/11 8/17 0.25 12/36
not fit 7/8 8/11 9/17 ) 24/36
Total 8 11 17

*Fisher's Exact Test

w23 w34 545 w56 =67 =7-8

Chart 12 Number of examined chairs that fit the height of the children’s lower legs regarding age groups

5.2. RESULTS OF SURVEY QUESTIONNAIRES

5.2.1. Results of kindergarten employees’ survey

In the survey of kindergarten employees, a total of 593 responses was collected, equally
distributed (P=0.21) between all location (Chart 13).

m Zagreb = Sofija = Skopje

Chart 13 Proportions of examinees between investigated cities/polygons
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A comparison between the kindergarten employees' responses in individual cities shows
significant differences (P<0.001) in almost all the questions that describe the current state of
the kindergartens in terms of working conditions, space and furniture, their views on the current
state and what the particular conditions in the kindergarten should be.

Among all of the examinees, most of them (70.3 %) were teachers/caregivers (P<0.001).
Most of them (P<0.001) had less than five years of working experience (21.4 %) or more than
30 years (26.7 %), and their place of work was rarely (P<0.001) outside of the settlements, only
in 3.2 % of cases (Table 42).

Comparing the responses between the cities, the results show that in Skopje there is
significantly more (P<0.001) assistant teachers (39.3 %) compared to the other two
cities/polygons, which do have a higher percentage of caregivers. Also, in Skopje, kindergartens
have a significantly higher (P=0.01) percentage of educators with up to 5 years of work
experience (26.6 %) and in Skopje the kindergartens are in a significantly higher percentage
(53.8 %) (P<0.001) located in the inner city center and there is also a significant percentage of

them outside of settlements (Table 42).

Table 42 General data on respondents

question/answers number (percentage) of answers P N (%)
Sofia | Skopje | zagreb total
1.Vocation of respondent
teacher/ caregiver 145 (72.9) 123 (57.5) 125 (85.6) 393 (70.3)
educator 32(16.1) 84 (39.3) 16 (10.9) 132 (23.6)
nurse 7 (3.5 0 1(0.7) 8 (1.4)
Pedagogue or psychologist | 5 (2.5) 3(1.5) 2(1.4) 10 (1.8)
managing director 5(2.5) 1(0.5) 1(0.7) <0.001% 7(1.3)
administration 5(2.5) 3(1.5) 1(0.7) 9 (1.6)
2. Years of work experience:
0-5 years 40 (20.3) 59 (26.6) 22 (15.0) 121 (21.4)
6-10 years 26 (13.2) 35 (15.8) 29 (19.7) 90 (15.9)
11-15 years 20(10.2) 27 (12.2) 12 (8.2) 59 (10.4)
16-20 years 17 (8.6) 25(11.3) 12 (8.2) 54 (9.5)
21-30 years 28 (14.2) 37 (16.7) 26 (17.7) 0.01* 91 (16.1)
More than 30 years 66 (33.5) 39 (17.6) 46 (31L.3) (26.7)
Part of the city where kindergarten is located:
very centre of the city 88 (44.0) 119 (53.8) 37 (25.3) 244 (43.0)
broader centre of the city 112 (56.0) 86 (38.9) 107 (73.3) <0.001* 305 (53.8)
outside the settlement 0 16 (7.3) 2(1.4) 18 (3.2)

*Chi-square Test fFisher's Exact Test
Most of the kindergartens (P<0.001) have more than three hundred children (37.7 %),

with mostly (P<0.001) 4-10 separate educational groups per kindergarten (57.2 %).
Significantly most often (Chi-Square Test, P<0.001) the number of children per group is
between 25 and 30 children (58.9 %) and two third of respondents (66.4 %) say that there are

Furniture design in facilities for preschool education as a basis... — doctoral dissertation, Boris lliev, M.Sc.



5. RESULTS 120

more children in their group than there should be according to applicable standards ( P<0.001).
Almost half of the respondents (48.7 %) combine the types of work in groups depending on the
activity they perform (Chi-Square Test, P<0.001) (Table 43).

Table 43 Properties of the kindergartens and their activity rooms/playrooms

. number (proportion) of answers N (%)
question/answers Sofia | Skopje | zagreb P total
5. Kindergarten has a total of:
less than 50 children 0 14 (6.5) 4(2.8) 18 (3.2)
between 50 and 99 children 0 116 (53.5) 2(1.4) 118 (21.0)
between 100 and 199 children | 41 (20.5) 61 (28.1) 16 (11.0) <0.001* 118 (21.0)
between 200 and 299 children | 87 (43.5) 6 (2.8) 3(2.1) 96 (17.1)
more than 300 children 72 (36.0) 20(9.2) 120 (82.8) 212 (37.7)
6. How many educational groups (overall, regardless of the children’s age) are there in your kindergarten
1 to 3 groups 0 30 (13.6) 6 (4.1) 36 (6.4)
4 to 10 groups 147 (73.5) 158 (71.8) 18 (12.4) 323 (57.2)
11 to 15 groups 53 (26.5) 25 (11.4) 3(2.1) <0.001* 81 (14.3)
16 to 20 groups 0 6 (2.7) 37 (25.5) 43 (7.6)
more than 20 groups 0 1(0.5) 81 (55.9) 82 (14.5)
8. How many children do you have in your grou
Less than 10 0 2(0.9) 0 2 (0.4)
11-15 0 4(1.8) 4(2.8) 8 (1.4)
16-20 4 (2.0 27 (12.3) 28 (19.3) <0.001+ 59 (10.5)
21-25 33 (16.8) 43 (19.6) 59 (40.7) ’ 135 (24.1)
25-30 136 (69.4) 143 (65.3) 51 (35.2) 330 (58.9)
more 23 (11.7) 0 3(2.1) 26 (4.6)
9. In the group, there are more children than stipulated by the standard
Yes 122 (63.5) 176 (81.5) 66 (47.1) <0.001* 364 (66.4)
No 70 (36.5) 40 (18.5) 74 (52.9) ' 184 (33.6)
10.Type of activities that is practice the most:
activities in a larger group 26 (13.3) 163 (74.8) 6 (4.1) <0.001* 195 (34.9)
activities in smaller groups 8 (4.1) 28 (12.8) 37 (21.0) <0.001* 73 (12.4)
individual activities 1(0.5) 56 (25.7) 11 (7.6) <0.001* 68 (12.2)
all types of activities,
depgr?ding on the type of task 160 (82.1) 11 (5.0) 101 (69.7) <0.001* 272 (48.7)

*Chi-square Test tFisher's Exact Test
There is a significant difference regarding the number of children per kindergarten

(P<0.001). Zagreb has the most children per kindergarten, more than 300 (82.8 %), while in
Skopje kindergartens predominantly have fewer children (53.5 %). The results are similar when
it comes to the number of groups per kindergarten (P<0.001), except that in Sofia there is a
smaller number of groups with a higher number of children per kindergarten, meaning that the
groups were larger (Table 43).

When comparing the cities with regard to the question of whether the groups comprise
a larger number of children than prescribed by applicable standards, a significant difference
(P<0.001) in percentage of yes/no responses shows that in Skopje there is a high percentage
(81.5 %) of affirmative responses, while in Zagreb the percentage of affirmative responses is

less than half (47.1 %). Regarding the type of activity practiced most often, in Skopje most
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frequent are activities in large groups (74.8 %), while in Sofia (82.1 %) they mostly do all types
of activities depending on the task (Table 43).

With regard to the size of the activity room, more than half of the respondents said their
playroom is of an appropriate size (P<0.001). However, there are significant differences found
between polygons (P<0.001), i.e. more than 2/3 of respondents in Sofia confirmed their
playroom is of an appropriate size, while only 1/3 from Skopje say the same (Table 44).

In total, more than half of the examinees said that there was not too much furniture in
the playroom (P<0.001), with the respondents from Sofia being the most satisfied (66.2 %).
That the activity room does not lack furniture or equipment for the storage of didactic toys, said
more than a half of all respondents (51.7 %), but there is a significant difference between
polygons (P<0.001). In Sofia most respondents feel there is enough furniture (87.0 %) while in
Skopje there is not enough furniture or equipment (65.3 %) for storing didactic objects, books
and toys (Table 44).

Audio-visual equipment is placed in appropriately designed furniture in more than half
of the kindergartens observed, but while in Sofia and Skopje this is the case in more than 2/3
of the Kkindergartens, in Zagreb this is the case in a significantly lower proportion of
kindergartens (P<0.001), only 27.8 % (Table 44).

Respondents in 58.9 % (P<0.001) occasionally move the furniture in the playroom,
more often in Zagreb and least often in Sofia. In only 23.4 % of the kindergarten's furniture is

moved with difficulty, and in 59.5 % of cases furniture is rarely damaged (Table 44).

Table 44 Description of activity room in kindergartens (current state)

number (proportion) of answers N (%)
question/answers Sofia Skopje Zagreb P total
11. The space (playroom) where you work with children is:
is of appropriate size 143 (74.1) 80 (37.1) 76 (52.8) 299 (54.1)
is too small 48 (24.9) 40 (18.5) 61 (42.4) <0.001* 149 (26.9)
is too big 2 (1.0 96 (44.4) 7(4.9 105 (19.0)
13. There is too much furniture in the room(s) where you work with children:
yes 9(45) 35(16.1) 28 (19.4) 72 (12.9)
no 131 (66.2) 124 (56.9) 39 (27.1) <0.001* 294 (52.5)
the current situation is satisfactory 58 (29.3) 59 (27.1) 77 (53.5) 194 (34.6)

15. The playroom I work in lacks furniture or equipment for storing didactic equipment, books and toys:

yes 20 (10.0) 143 (65.3) 72 (50.7) 235 (41.9)
no 174 (87.0) 49 (22.4) 67 (47.2) <0.001* 290 (51.7)
I do not know 6 (3.0) 27 (12.3) 3(2.1) 36 (6.4)
16. The audio-visual equipment is positioned on appropriately designed furniture:

yes 134 (67.3) 141 (65.6) 40 (27.8) 315 (56.5)
no 52 (26.1) 41 (19.1) 101 (70.1) <0.001* 194 (34.8)
I do not know 13 (6.5) 33 (15.3) 3(2.1) 49 (8.8)
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18. Do you often move furniture in rooms:
yes 21 (10.7) 30 (13.8) 39 (27.1) 90 (16.1)
no, never 79 (40.1) 59 (27.1) 2 (L4) <0.001* 140 (25.0)
occasionally 97 (49.2) 129 (59.2) 103 (71.5) 329 (58.9)
19. If yes or occasionally, can you move the furniture around without any difficulty:
yes 57 (35.8) 36 (16.5) 37 (25.7) 130 (25.0)
no 43(27.0) 60 (27.5) 19 (13.2) <0.001* 122 (23.4)
partially 59 (37.1) 122 (56.0) 88 (61.1) 269 (51.6)
20. I notice damage on the furniture:
rarely 65 (33.7) 35 (16.5) 26 (17.9) 126 (22.9)
sometimes 107 (55.4) 134 (63.2) 86 (59.3) <0.001* 327 (59.5)
often 21 (10.9) 43 (20.3) 33(22.8) 97 (17.6)

*Chi-square Test {Fisher's Exact Test

A significant number of respondents (P<0.001), 36.2 % of them, feels the playroom
should be a multipurpose space in which they should be able to create appropriate units (creative
centers/zones) together with the children. This opinion is mostly present in Skopje (P<0.001).
The combination of the carpet and parquet flooring is the most frequently (64.5 %) answer of
floor among the respondents (P<0.001) and there is no significant difference between polygons
regarding this opinion (P=0.29). Little more than half of the respondents would like to have
furniture in colored wood (0.001), while only 13.1 % of respondents feel that the furniture

should be installed or stationary (P<0.001). Respondents are divided in answers when it comes

to the question of whether the children should be able to move furniture as well (Table 45).

Table 45 Playroom, opinions of the teachers what is should be like

number (proportion) of answers N (%)
question/answers Sofia Skopje Zagreb P total
12. The space (room) for working with children should be:
open, without partitions and with a lot
ety 54 (28.4) 48 (22.1) 7(4.9) 109 (19.9)
divided into many small functional
units with adequati furniture 24 (126) 44(20.3) 49 (34.5) 117 (21.3)
one part is open and the_ oth_er <0.001*
combines a number of thematic units | 54 (28.4) 23 (10.6) 47 (33.1) 124 (22.6)
(the so-called playing corners)
a polyvalent space where | am able to
create appropriate units together with | 58 (30.5) 102 (47.0) 39 (27.5) 199 (36.2)
the children
14. The floors in the rooms where the children are most likely to stay should be covered with:
parquet 38 (19.3) 49 (23.0) 26 (17.9) 113 (20.4)
carpet or tapestry 8 (4.1) 7(3.3) 4(2.8) 19 (3.4)
combined carpet and parquet flooring | 121 (61.4) 138 (64.8) 99 (68.3) 358 (64.5)
rubber or linoleum 20 (10.2) 13(6.1) 12 (8.3) 0.29% 45 (8.1)
ceramic tiles 1(0.5) 4(1.9) 1(0.7) 6 (1.1)
it does not matter what kind of
flooring is 9 (4.6) 2(0.9) 3(2.1) 14 (2.5)
17. The colour of the furniture should be:
in one colour 7 (3.5 4(1.8) 11 (7.5) 22 (3.9
in multiple colours 107 (54.0) 73 (33.2) 11 (7.5) 191 (33.8)
combining wood and colour 71 (35.9) 119 (54.1) 97 (66.0) <0.001* 287 (50.8)
in wood texture 6 (3.0) 17 (7.7) 22 (15.0) 45 (8.0)
I do not know 7 (3.5) 7 (3.2) 6 (4.1) 20 (3.5)
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21. The furniture in the room should be:
fﬁ:'mg move around bothtome and | 4 45 o) 68 (31.3) 75 (52.1) 222 (40.4)
difficult to move, but | should be able <0.001*
to move it myself 64 (34.0) 125 (57.6) 66 (45.8) 255 (46.4)
stationary (mounted or fixed) 45 (23.9) 24 (11.1) 3(2.1) 72 (13.1)

*Chi-square Test {Fisher's Exact Test

With regard to the types of chairs in the activity rooms, most kindergartens have one
type of chair (54.0 %), followed by two types (33.2 %) (P<0.001). In Skopje, one type of chair

is significantly more common, while in Zagreb the proportion of kindergartens with one or two
types of chairs is equal (P=0.005). Most often, there is one chair height (55.9%) or two (36.9%)

chair heights, whereby as many as 50.0% of kindergartens in Zagreb have two chair heights in

the same playroom (P<0.001). The chair heights are in a significant (P<0.001) majority of
kindergartens (86.1 %) appropriate to the height of the children (Table 46).

Table 46 Questions regarding children’s chairs (current state)

number (proportion) of answers N (%)
question/answers P

Sofia Skopje Zagreb total
22. How many different types of chairs (by appearance) do you have in the room where you work with children:
one 110 (55.3) 134 (60.9) 60 (41.7) 304 (54.0)
two 59 (29.6) 69 (31.4) 59 (41.0) 0.005* 187 (33.2)
three 16 (8.0) 10 (4.5) 17 (11.8) ' 43 (7.6)
more than three 14 (7.0) 7(3.2) 8 (5.6) 29 (5.2)
23. How many different chair heights do you have in the room where you work with children:
one 112 (58.0) 144 (65.2) 55 (38.7) 311 (55.9)
two 71 (36.8) 63 (28.5) 71 (50.0) <0.001+ 205 (36.9)
three 10 (5.2) 7(3.2) 12 (8.5) ’ 29 (5.2)
more than three 0 7(3.2) 4(2.8) 11 (2.0
24. The heights of the chairs on which the children sit are in correlation with the height of the children:
too high 3(L5) 11 (5.0) 8 (5.6) 22 (3.9)
too low 3(L5) 5(2.3) 15(10.5) <0.001* 23 (4.1)
appropriate 189 (95.0) 177 (81.2) 116 (81.1) ' 482 (86.1)
I do not know 4 (2.0 25 (11.5) 4(2.8) 33(5.9)

*Chi-square Test tFisher's Exact Test

The responses to questions regarding the respondents’ opinion on what the chairs in the

kindergartens should be like show the following (Table 47):

The chairs that the children sit on should have armrests (only for children in the ages

1-3 (37.3 %), and otherwise they should not (26.4 %) have armrests (P<0.001)

(P<0.001)

That the chairs should not have soft parts, deem a significant 61.8% of respondents

The significantly most common (P<0.001) opinion is that the chairs should be made of

wood and wooden materials (59.9 %). There is a difference between polygons

(P<0.001), as in Sofia the respondents prefer if the chairs are made of plastic (50.3 %).
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e In Skopje the respondents think that the chairs should have a serving tray (54.1 %),
while in Zagreb they feel it should not (69.9 %) (P<0.001), but when looking at the
responses in total, most respondents (43.1 %) think the chairs should not have a feeding
tray (P<0.001).

e Children high chairs in nurseries should be low, thinks most of the respondents
(49.6 %), and

e Most of the respondents agree that kids should be able to move chairs by themselves
with no assistance (89.0 %)

e Itis mandatory for kids in the nurseries to have chairs for independent sitting and eating

(60.5 %).
Table 47 Questions regarding children’s chairs, opinions of the teachers what is should be like

. number (proportion) of answers N (%)
question/answers Sofia | Skopje | zagreb P total
26. The chairs on which children sit should have armrests:
yes, mandatory for all ages 5 (2.5) 66 (30.0) 8 (5.2) 79 (13.8)
for 1-3 year-old children only 33 (16.8) 68 (30.9) 112 (72.7) 213 (37.3)
for 3-7 year-old children only 5(2.5) 67 (30.5) 0 <0.001* 72 (12.6)
no 130 (66.0) 2(0.9) 19(12.3) 151 (26.4)
1 do not know 24 (12.2) 17 (7.7) 15(9.7) 56 (9.8)
27. The chairs should have soft (upholstered, padded) parts in contact with the child's body:
yes, as a rule 24 (12.2) 24 (10.9) 8 (5.5) 56 (9.9)
only the seat 25 (12.7) 30 (13.6) 20 (13.8) 75 (13.3)
only the backrest 2 (1.0) 1(0.5) 5(3.4) <0.00171 8 (1.4)
no 111 (56.3) 153 (69.2) 84 (57.9) 348 (61.8)
I do not know 35(17.8) 13(5.9) 28 (19.3) 76 (13.5)
28. Children’s chairs should be made mostly of which materials:
wood and wood materials 61 (30.7) 159 (72.9) 117 (80.1) 337 (59.9)
plastic 100 (50.3) 12 (5.5) 0 112 (19.9)
metal 0 0 0 0
sponge 1(0.5) 0 0 <0.0011 1(0.2)
a combination of different
materials 29 (14.6) 41 (18.8) 25 (17.1) 95 (16.9)
I do not know 8 (4.0 6 (2.8) 4(2.7) 18 (3.2)
29. Chairs in the nursery should have a serving plate (feeding table):
yes 58 (29.0) 118 (54.1) 20 (13.7) 196 (34.8)
no 77 (38.5) 64 (29.4) 102 (69.9) <0.001* 243 (43.1)
I do not know 65 (32.5) 36 (16.5) 24 (16.4) 125 (22.2)
30. Chairs for nursery children should be: (examples on the pictures)
low 73 (36.5) 143 (65.9) 61 (43.3) 277 (49.6)
high 2 (1.0) 10 (4.6) 0 12 (2.2)
adjustable from a lower toa higher | gq (54 5 55 (25.3) 51 (36.2) <0.0017 | 175 (314)
position
I do not know 56 (28.0) 9(4.1) 29 (20.6) 94 (16.8)
31. Chairs and children’s tables should be adjusted according to the children’s height:
yes, asarule 28 (14.1) 134 (60.9) 36 (24.7) 198 (35.1)
no, the adjustment seems
complicatjed to me 59 (29.8) 58 (26.4) 38 (26.0) <0.001* 155 (27.5)
not necessarily, but it can be useful | 82 (41.4) 28 (12.7) 68 (46.6) 178 (31.6)
I do not know 29 (14.6) 0 4(2.7) 33 (5.9)
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32. Children should be able to move the chairs themselves without your help:
yes 182 (91.9) 184 (84.4) 134 (91.8) 500 (89.0)
no 2 (1.0) 26 (11.9) 11 (7.5) <0.001* 39 (6.9)
I do not know 14 (7.1) 8 (3.7) 1(0.7) 23 (4.1)
33. In the nursery group, children should have chairs for sitting and dining on their own:
yes, asarule 75 (38.3) 139 (63.5) 125 (86.2) 339 (60.5)
no, it's not necessary 55 (28.1) 45 (20.5) 15 (10.3) <0.001* 115 (20.5)
I do not know 66 (33.7) 35 (16.0) 5(3.4) 106 (18.9)

*Chi-square Test fFisher's Exact Test
Most of the respondents would like to have tables with a round worktop (46.0 %), more

often in Skopje (55.3 %) and Zagreb (53.1 %), followed by a rectangular worktop (33.2 %),
which is more favored in Sofia (40.5 %). Four to six children should be seated at one table,
according to a significant proportion of the respondents (P<0.001), the majority in fact (65.5 %)
(Table 48).

In 83.1% of kindergartens, the tables are of adequate size, the edges of the tables are
appropriately rounded (79.7%), they are mostly easy to move (83.5 %) and the height of the
tables where children sit is most often appropriate (88.0 %) relative to the height of the children
(Table 48).

A significant (P<0.001) majority of respondents, 79.6 % of them, feels that the
children’s chairs should not have wheels for easier mobility, and this is something that the

respondents from all three Location agree on (P=0.28).

Table 48 Description of the children’s tables

questionfanswers number (proportion) of answers P N (%)
Sofia | Skopje | zagreb total

34. What type of table do you find most appropriate for working with children:

a table with a round worktop 59 (30.3) 121 (55.3) 76 (53.1) 256 (46.0)

a table with a rectangular worktop 79 (40.5) 55 (25.1) 51 (35.7) 185 (33.2)

a table with a semi round worktop 36 (18.5) 10 (4.6) 5(3.5) <0.001* 51(9.2)

a table with a trapezoid worktop 6 (3.1) 26 (11.9) 4(2.8) 36 (6.5)

tables with irregular worktop shape 15 (7.7) 7(3.2) 7(4.9) 29 (5.2)

36. How many children should sit at one table:

1-2 0 2 (0.9 4 (2.8) 6(1.1)

3-4 61 (31.0) 5(2.3) 38(26.6) 104 (18.6)

4-6 109 (55.3) 188 (85.5) 70 (49.0) 367 (65.5)

6-8 6 (3.0 21 (9.5 321 <0.0017 30(5.4)

More than 8 0 3(1.4) 1(0.7) 4 (0.7)

depending on a current need, work

. ng ype gf Dlaying 21 (10.7) 1(0.5) 27 (18.9) 49 (8.8)

37. The tables in the room where you work with your children are the right size:

yes 185 (93.0) 158 (72.5) 124 (85.5) 467 (83.1)

no 10 (5.0) 35(16.1) 17 (11.7) <0.001* 62 (11.0)

I do not know 4(2.0) 25 (11.5) 4(2.8) 33 (5.9)

38. The edges of the worktops are:

appropriately rounded 175 (87.9) 140 (66.4) 128 (87.7) 443 (79.7)

they have sharp edges and are

danéemus ror Chi'lo o g 12 (6.0) 71 (33.6) 17 (11.6) 0001 100 (18.0)

I do not know 12 (6.0) 0 1(0.7) 13 (2.3)
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39. The tables in the room where you work with your children:
move slightly 180 (92.3) 193 (88.1) 93 (64.6) 466 (83.5)
difficult to move 15 (7.7) 18 (8.2) 51 (35.4) <0.001t 84 (15.1)
stationary (fixed) 0 8 (3.7) 0 8 (1.4)
40. Tables for children should have wheels for easier mobility:
yes 22 (11.2) 29 (13.3) 25(17.2) 76 (13.6)
no 164 (83.7) 174 (79.8) 107 (73.8) 0.28* 445 (79.6)
I do not know 10 (5.1) 15 (6.9) 13(9.0) 38 (6.8)
41. The heights of the chairs on which the children sit in correlation to the height of the children are:
too low 7(35) 13 (6.0) 16 (11.1) 36 (6.4)
too high 2 (1.0) 12 (5.5) 4(2.8) 0.01# 18 (3.2)
appropriate 186 (93.5) 185 (85.3) 122 (84.7) ' 493 (88.0)
I do not know 4(2.0) 7(3.2) 2(1.4) 13 (2.3)

*Chi-square Test fFisher's Exact Test

With regard to the use of the furniture, there is a significant difference when it comes to
the difficulty of manipulating the children’s beds across the polygons (P<0.001). In Skopje, the
children’s beds are difficult to manipulate (63.0 %), in Zagreb they are easy to manipulate
(63.6 %), whereas in Sofia they are equally difficult (41.9 %) or easy to manipulate (42.9 %).
Opinions regarding the sleeping areas are also partly different (P<0.001), since in Sofia and
Skopje almost everyone agrees that the sleeping area should be in a separate room, while in
Zagreb as many as a third of respondents believe that the children should sleep in the activity
room. Also significant is the difference in opinion on bunk beds (P<0.001), with the majority

in Skopje believing they are dangerous, and the respondents in Zagreb believing they are a good

solution for separate sleeping areas (Table 49).

Table 49 Description of children’s beds

questionfanswers number (proportion) of answers P N (%)
Sofia | Skopje | zagreb total

44. In terms of usage, children’s beds are:

difficult to manipulate (or handle) 83 (41.9) 138 (63.0) 9 (6.8) 230 (41.9)

they cannot simply be folded or

stacked, something always gets | 4 (2.0) 58 (26.5) 21 (15.9) 83 (15.1)

stuck <0.001*

they are easy to manipulate with 85 (42.9) 23 (10.5) 84 (63.6) 192 (35.0)
| don't know, I'm not payin

ttantion PAYING | 26 (13.1) 0 18 (13.6) 44 (8.0)

49. A place for children's rest and sleep should be set up:

in a separate bedroom 182 (95.3) 197 (90.4) 76 (56.3) 455 (83.6)

in the same room where educational

activities take place 6 (3.1) 21(9.6) 45 (33.3) <0.001* 72(13.2)

does not matter where 3 (1.6) 0 14 (10.4) 17 (3.1)

50. Kindergartens should generally also have bunk beds:

yes, they would save space 84 (42.6) 2 (0.9 11 (8.1) 97 (17.5)
es, but only if there is a dormitor

%/n the kinde)r/garten V] 22 (11.2) 0 107(78.7) <0.001* 129 (233)

no, that is dangerous for children 76 (38.6) 215 (97.7) 17 (12.5) 308 (55.7)

I do not know 15 (7.6) 3(1.4) 1(0.7) 19 (3.4)

*Chi-square Test fFisher's Exact Test

In terms of storage furniture, there is a significant difference in the current state

(P<0.001) of the observed polygons/cities. The biggest difference regards the issue of cabinet
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doors — in Sofia and Zagreb respondents prefer to have the possibility of closing the cabinets,
while in Skopje they would rather have open cabinet types. There are no great differences on
other issues, in most kindergartens cabinets are not too high for children (86.2 %), storage
furniture is stable (71.6 %), and the furniture is rarely damaged (75.3 %) (Table 50).

Table 50 State of cabinet furniture

] number (proportion) of answers N (%)
question/answers Sofia ” Skopje H Zagreb P total
52. The cabinets are too high in the room, the children cannot reach their things:
yes 9(4.6) 36 (16.4) 14 (9.7) 59 (10.6)
no 182 (92.9) 172 (78.5) 128 (88.9) <0.001* 482 (86.2)
1 do not know 5 (2.6) 11 (5.0) 2(1.4) 18 (3.2)
56. Storage furniture in the room where | work with children is stable:
yes 180 (91.8) 123 (56.2) 96 (67.6) 399 (71.6)
no 1(0.5) 22 (10.0) 5 (3.5) <0.001* 28 (5.0)
a certain part 15 (7.7) 74 (33.8) 41 (28.9) 130 (23.3)
57. What type of cabinet (wardrobe) do you prefer to use:
open 4 (2.0) 146 (67.0) 31 (21.2) 181 (32.3)
closed with doors 168 (85.3) 13 (6.0) 110 (75.3) <0.001* 291 (51.9)
combined, open-closed 25 (12.7) 59 (27.1) 5(3.4) 89 (15.9)
58. The furniture in the room where you spend most of the time with children is damaged:
yes, often 7 (3.6) 59 (26.9) 6 (4.2) 72 (13.0)
yes, but not so often 55 (28.4) 116 (53.0) 49 (34.5) <0.001* 220 (39.6)
yes, but rarely 81 (41.8) 44 (20.1) 73 (51.4) ' 198 (35.7)
not at all 51 (26.3) 0 14 (9.9) 65 (11.7)

*Chi-square Test

Opinions on the characteristics of storage cabinets were also divided among the
respondents in different cities. In Skopje, they believe that the height of the cabinets should be
adjusted to the child so that the cabinets can also be used as a work space (70.2 %), while in
Sofia and Zagreb opinions are divided (P<0.001). When it comes to mobility, they most often
think that cabinets should be castor-less and more difficult to move (47.3 %), while in the case
of furniture for storing didactic items, toys and similar content, all cities point out that that they
lack more shelves and drawers and hooks and hangers (56.9 %).

A significant majority (P<0.001) of the respondents believe that children's sanitary
facilities should be adjacent to the activity room (85.1 %), while on the other hand opinions are
divided on whether food should be served in the activity rooms and playrooms (Table 51).

The divided opinions on whether the teachers should receive training and consultations
from experts on the application and use of the furniture in the kindergartens are surprising
(P<0.001). One third does not know, almost a half does not want to, and the difference between
cities shows that only one third would participate in such programs in Sofia, with the percentage

significantly lower in on the other two cities (Table 51).
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Table 51 Opinion on cabinets furniture
. number (proportion) of answers n (%)
question/answers Sofia | Skopje | Zagreb P total
53. When it comes to the height, shelves and drawers in a cabinet should be:
at the height of the child’s reach
50 they can be used as workspace 75 (39.1) 153 (70.2) 78 (54.5) 306 (55.3)
H:grr:] so that children cannot use 7(36) 24 (11.0) 0 31 (5.6)
= <0.001F

g;*pe”d'”g on the contents, &) and | 44 53 1) 41(18.9) 65 (45.5) 208 (37.6)
chlldrer_] should not be allowed to 8 (42) 0 0 8 (1.4)
use cabinets
54.1 n terms of mobility, storage furniture should be:
exclusively on wheels 25 (12.9) 43 (20.0) 84 (59.6) 152 (27.6)
"rxgc(f“t wheels and harder 10 | g9 (45 q) 127 (59.1) 44 (31.2) <0.001* | 260 (47.3)
built-in (stationary) 80 (41.2) 45 (20.9) 13 (9.2) 138 (25.1)
55. Furniture for the disposal of teaching aids, toys and similar content should have more:
shelves 71 (35.9) 51 (23.8) 27 (18.6) 149 (26.8)
drawers 35 (17.7) 19 (8.9) 7 (4.8) 61 (11.0)
hooks or hangers 1(0.5) 14 (6.5) 4 (2.8) <0.0017 19 (3.4)
all of the above 81 (40.9) 130 (60.7) 106 (73.1) 317 (56.9)
I do not know 10 (5.1) 0 1(0.7) 11 (2.0)
60. Children's restrooms (toilets and washbasins) should be located:
close to the room where the
children spend time 186 (95.4) 146 (67.3) 143 (97.9) 0001 475 (85.1)
away from the room where the '
children spend time 9(4.6) 71(32.7) 3(2.1) 83 (14.9)
61. Food should be served in rooms where children spend most of their time in a kindergarten:
yes 83 (42.3) 64 (29.1) 76 (52.8) 223 (39.8)
no 104 (53.1) 109 (49.5) 57 (39.6) <0.001* 270 (48.2)
maybe 9 (4.6) 47 (21.4) 11 (7.6) 67 (12.0)

62. You should obtain training with experts in the application and use of children's furniture in the kindergarten:

yes, | have a lot of experience and

tieas that could help 70 (35.4) 34 (15.5) 13 (9.0) oot 117 (20.8)
no, | don't want to 75 (37.9) 92 (41.8) 92 (63.4) ' 259 (46.0)
I'do not know. 53 (26.8) 94 (42.7) 40 (27.6) 187 (33.2)

*Chi-square Test tFisher's Exact Test

The following block of questions examining the teachers’ general satisfaction with the

activity space design and the working conditions offered responses graded on a Likert scale

from 1 to 5 (from ,,do not agree at all“ to ,,completely agree™) and determined significant

differences (P<0.001) among the responses of the three polygons/cities (Table 52).

Table 52 Satisfaction with activity room design and working conditions

. median (IQR) .
question/answers Sofia Skonje Zagreb P P<0.051
64. Are you satisfied with the arrangement 1-2
of the room where you are currently working | 4 (3.0 - 5.0) 3(3.0-4.0) 4(3.0-4.0) <0.001 1-3
with children:
65. Are you satisfied with the furniture in the 122
room where you are currently working with | 4 (3.0 - 5.0) 3(3.0-4.0) 3(3.0-4.0) <0.001 1-3
children:
66. Are you satisfied with the colours of the
room where you are currently working with | 5 (4.0 - 5.0) 3(3.0-5.0) 3(3.0-4.0) <0.001 between all
children:
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between
67. Do you have enough space to move everyone
around in the room where you are currently | 4 (3.0 - 5.0) 3(3.0-4.0) 3(3.0-4.0) <0.001 (Skopje -
working with children: more
downgrades)

68. The furniture in the room where you are

currently working with children is safe: 5(40-50) 3(30-5.0) 4(40-50) <0.001 between all

70. The chairs currently used in your

kanergarten should have different structural 2 (1.0-3.0) 3(1.0-3.0) 2 (2.0-3.0) 0.011 1-2
design  (appearance, shape, colours, 1-3

materials...):

73. Setting up and making children’s beds

daily 1s @ problem for me: 1(1.0-3.0) |5(30-50) |3(1.0-3.0) | <0001 | betweenall

74. Children’s beds currently used in your between
kindergarten should have different structural everyone
design  (appearance, shape, colours, 2(10-30) 3(30-50) 2(10-30) | <0.001 (Sofia - more
materials...): downgrades

*Kruskal-Wallis Test Post-hoc Conover Test

Respondents from Sofia answered they are significantly more satisfied (P<0.05) both in
terms of the design of the room in which they currently work with children and in terms of the
furniture in the room, compared to the respondents from Skopje and Zagreb.

Satisfaction with the colors used to decorate the room differed significantly between all
three groups (P<0.05). The most satisfied are the respondents from Sofia, followed by
respondents from Skopje, with the least satisfied respondents being from Zagreb.

There was a significant difference between all three groups (P<0.05) when it comes
to the satisfaction with the size of the area of the rooms intended for free movement.
Respondents from Sofia are most satisfied, followed by respondents from Zagreb, and least
satisfied are those from Skopje.

The average safety rating of children's furniture also differs between all three groups
(P<0.05). The significantly highest grade was given by the Sofia respondents, followed by the
Zagreb respondents, with the worst rating given by the Skopje respondents.

Sofia respondents were significantly more satisfied (P<0.05) with the existing chairs
compared to the respondents from Skopje, and compared to the respondents from Zagreb, who
feel that the chairs should have a different design and construction (appearance, shape, color,
materials...).

The daily set-up and preparation of the children’s beds is the biggest issue to the
respondents of Skopje, and the smallest issue to those from Sofia. There was a significant
difference in the rating of this issue between all three groups (P<0.05).

There was a significant difference in the assessment between all three groups
(P<0.05) of respondents when it comes to the question of whether the children’s beds should

be of a different design and construction (appearance, shape, color, materials ...). The
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respondents from Skopje declared they wanted a change in the highest percentage, followed by
respondents from Zagreb, while respondents from Sofia are relatively satisfied with the existing
design of the beds (Table 52).

5.2.2. Results of furniture manufacturers’ survey

In total of 12 respondents / companies, four from each of the three cities, were included
in this part of the survey. The survey included questions on data regarding the business
operations of the company (Table 53), data on tenders (Table 54), the current situation in the
construction of kindergarten furniture (Table 55) and the (future) design of the kindergarten
furniture (Table 56).

Most of the companies surveyed are registered for the manufacture or import and
installation of furniture. They are significantly more often small businesses (P=0.01), the
mayjority has the furniture tested by an authorized laboratory, and a significant majority (P=0.01)
feels that the price of the product should not be the sole requirement of public tenders (Table
53).

Table 53 Distribution of responses in survey used among furniture manufacturers

Questions Answers Proportion  of | P*
answers
O1. What is your main | manufacture of furniture, products and semi-finished wood products 5/12
registered  business | sale of furniture, products and semi-finished wood products 2/12
activity? production and sale of final timber products 0 0.47
import and sale of final products 4/12
import of furniture parts, assembly and sale of the final product 1/12
03. By company categorization, | small enterprise (from 1-49 employees) 11/12
your company is. .. medium-sized enterprise (from 50-249 employees) 1/12 0.01
large enterprise (more than 250 employees) 0
Al. How regularly do you apply | always, to every tender 3/12
to tenders for equipping | mostly yes 5/12 0.89
kindergartens? sometimes 2/12
no, we are not applying at all 2/12
All. Your companyis | we have all the required elements in accordance with the tender | 7/12 <0.99
applying for a tender | documentation and we can compete with our price of the product
because you believe | we have all the required elements according to the documentation and can | 6/12 <0.99
that... compete with the quality of the product (at a slightly higher price)
we have already started cooperation with kindergartens, which we equip | 4/12 0.68
with our own product
we collaborate with the architect/designer when equipping a kindergarten | 1/12 0.07

and produce furniture and equipment in accordance with his or her
requirements

we have a proper product line that contributes to the healthy development | 1/12 0.07
of children
1 do not know 0 0
Al6. You are aware that public institutions in your country have a legal | yes 8/12
obligation to order furniture according to European standards . o 4/12 0.68
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A17. The pre-school furniture line you produce / offer is tested by an approved | yes 9/12
testing laboratory ... no 3/12 0.40
A19. Do you think that price should be the only requirement in the procurement | yes 0
process? no 11/12 0.01
I do not know 1/12

*Fisher's Exact Test

The companies participate in all or almost all (8/12) tenders and most (8/12) are aware
that public institutions in their country have a legal obligation to order furniture according to
European standards. All companies have provided some of the reasons why they participate in
tenders:

e partly because they have all the required elements according to the tender
documentation and feel they can compete with the price of the product,

e partly because they have all the required elements according to the tender
documentation and can compete with the quality of the product (at a slightly higher
price),

e one third because they have already started cooperating with the kindergartens that they
equip with their own product.

However, the reasons are significantly (P=0.07) not because they (already) cooperate
with an architect/designer in the furnishing of kindergartens and manufacture furniture and
equipment according to his requirements; nor because they (already) have a manufacturing
program that assists in the healthy development of children (Table 53).

As regards the tender documentation, a significant majority believe that the tender
documentation for kindergarten furnishing mainly (P=0.003) has sufficient information to make
an appropriate bid and that the instructions and specifications obtained in the tender
documentation are mainly (P=0.008) clear enough to manufacture the furniture. If the
documentation is insufficient, the most detailed characteristics of the product sought should be
given (Table 54).

Opinions are divided on the composition of the committee to select the most suitable
supplier, but more often they choose a designer/architect or a specialist in the timber industry
(7/12). Half of those surveyed (6/12) believe that the country lacks a detailed guide or rulebook
for furnishing kindergartens and defining the characteristics of furniture. The same number of
respondents (6/12) continued to communicate with the kindergarten manager after the

announcement of the tender (Table 54).
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Table 54 Distribution of responses in survey regarding tender procedures
Questions Answers Proportion  of | P*
answers
A 2. The tender documentation for equipping a | yes, completely 0
kindergarten contains sufficient information in |~ mostly yes 11 0.003
accordance to which you can prepare an mostly not 1
appropriate offer... y
no 0
A 3 If  the | the look and details of the products being procured 5/12 <0.99
documentation IS | the exact dimensions of the products being procured 0 0.01
insufficient, _what more detailed characteristics of the products being procured 8/12 0.68
should be stated in the - — - — .
documentation? a detailed description of the quality certificates 0 0.01
more detailed terms in the tender documentation 1/12 0.07
A 4. Do you think that the instructions and | yes, completely 0
specifications  provided in the  tender ["mostly yes 10 0.008
documentation are clear enough so that you are mostlv not 2
able to produce the furniture... y
Not at all 0
A 5. Are you satisfied with the process of public | yes, completely 5
opening of the bidding documents submitted... mostly yes 4 0.42
mostly not 3
Not at all 0
A 6. Specification | To contain the exact dimensions of each piece of furniture 4/12 0.68
documentation To contain a detailed list of specified characteristics of particular forms | 7/12 <0.99
should be improved | \ith drawings
n .the following To contain a detailed description of characteristics of the product being | 6/12 <0.99
way: procured
To contain a detailed description of quality certificates 2/12 0.19
To define specific terms in the tender documentation in a more detailed | 0O 0.01
manner
A 7. The commission for the selection of the best | yes 5/11
bidder is made up of an appropriate number of =5 2/11 0.77
professionals. .. [ do not Know 211
A 8. The commission for the selection of the best | economy 1/12 0.07
bidder should have an expert in the field of... law 0 0.01
design / architecture 7/12 <0.99
wood technology 7/12 <0.99
quality 1/12 0.07
medicine 1/12 0.07
something else 0 0.01
I do not know 0 0.01
A 9. Your country lacks a detailed guide or | yes 6
rulebook for equipping kindergartens and |"no Tyt the existing one needs to be modified | 3 0.56
defining the characteristics of such furniture... no >
I do not know 1
A 12. After the publication of a tender, you continue | the city office 1
yOUr communication Wlth: the kindergarten principa' 6 0.44
Other... 5

*Fisher's Exact Test

Most companies (7/12) declare that in total their offering includes more than 6 basic
elements of a particular preschool furniture program (table, chair, desk, cabinet, wardrobe, AV

cabinet, etc.). Cabinets are the products that the majority manufactures most often and in the
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largest quantities, whereas only slightly more than half of them (7/12) use a standard. (Table

55).

Companies usually offer two or three sizes of furniture (10/12), and the sizes are most

often indicated either by color and number or not at all (8/12). All of them declared that they

are satisfied or mostly satisfied with the construction, manufacturing method and quality of the

pre-school furniture programs they offer (Table 55).

Table 55 Distribution of responses in survey regarding the construction of the furniture

Questions Answers Proportion p*
B 1. How many basic elements (in | one (e.g. only chairs for children) 0
total) does each of the pre-school | two (e.g. only chairs and desks for children) 1
furniture lines (desk, chair, teacher |"three (e.g. chairs, desks and cabinets for children) 2
desk, cabinet, wardrobe, AV cabinet, four (e.g. chairs and desks for children, cabinets and beds) 1 0.28
etc.) do you produce/offer? -
five 0
SiX 1
More than 6 7
B 2. What items of furniture and | chairs for children 5/12 <0.99
equipment do you produce most? desks for children 5/12 <0.99
cabinets 9/12 0.40
beds 4/12 0.68
didactics 5/12 <0.99
something else 1/12 0.07
B 3. When designing and constructing | HRN EN 1729:2016 7/12
preschool furniture, which | HRN EN 1729:2006 0
European/international standards do ["HRN EN 1729:2003 0
you use? HRN EN 1729:2001 0 0.15
HRN D.E4. 021:1989 2/12
JUS D.E4.201:1989 0
some other, please specify 0
we do not use standards 2
B 4. How many height classes (sizes) does your | 1 0
pre-school furniture line comprise, especially for | 2 5
tabless and chairs you produce/offer? 3 5 0.33
More than 3 2
B 5. The height class of the | the colour of the stand 0
furniture is marked with a | the colour of the desk’s work surface table and chair (backrest, | 1
specific mark ... seat)
the colour label on the declaration 0 0.57
a number (0-7) on the declaration or on the furniture 2
a number and colour on the declaration or on the furniture 4
in some other way 1
we do not provide any labels 4
B 13. Are you satisfied with the construction, production | yes, completely 5
method and quality of the pre-school furniture line you | mostly yes 7 0.05
produce / offer... mostly not 0
No 0
B 14. Which of the following products do you produce | chairs 1/12 0.07
sell in the largest quantities: tables 1/12 0.07
chairs and tables 2/12 0.19
cabinets (drawer system, shelving) 5/12 <0.99
beds 0 0.01
All of above 5/12 <0.99

*Fisher's Exact Test
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A significant majority of companies (P=0.008) consider product design to be one of the
more significant elements of the pre-school furniture manufacturing program they offer (Table
56).

The development and design of the products is most often the responsibility of an in-
house wood technology engineer/constructor with an engineering bachelor’s degree (5/12) or
an in-house designer with a bachelor’s degree in design (4/12). When it comes to the duration
of the development of the products, opinions are divided (Table 56).

Respondents also disagree as to whether the current design meets contemporary market
needs, and cannot point out what should primarily be changed in the furniture (Table 63).

More than half (7/12) of the companies are ready to invest some funds for the
development and design of the new preschool furniture program, but only a third of the
respondents would consult a design expert in the case of a new design or redesign of the
production program (Table 56).

Most of the surveyed companies (7/12) consider the terms of the tender to be crucial for
the design and construction solution of the preschool furniture program they offer, and the
majority (8/12) consider the size of the chairs and tables (furniture as a whole) to fit the height
of the children (Table 56).

Table 56 Distribution of responses in surevy used among furniture manufacturers- design

Questions Answers Proportion of p
answers
C 2. You consider product design to be one of the significant elements | yes 10
of the pre-school furniture product range you produce/offer... no 0
maybe 2 0.008
I do not know 0
C 2. Who is involved in the | in-house MA in Design 4/12 0.68
development and design of | in-house MA in Architecture 3/12 0.40
the  pre-school furniture |7 house MSc in Wood Technology/Construction 5/12 <0.99
line you produce/offer? in-house MSc in Mechanical Engineering 2/12 0.19
the company's development team 2/12 0.19
the company’s commercial department 2/12 0.19
no one, we get the designs from abroad 1/12 0.07
no one, we _study existing solutions and align with the production 0 0.01
process within our own company '
external collaborator, designer/architect 1/12 0.07
someone else (please specify which profession) 1/12 0.07
I do not know 0 0.01
C 3. The development of | more than one year 3/12
the product range of [ uptoayear 2/12
preschool furniture up to 6 months 112
lasted... (in your opinion) up to 4 months 0
up to a month 2/12
we have not been engaged in the development, we took over finalized 112 0.91
products from another company
I do not know 312
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C 4. The current design of pre-school furniture available on the | yes 5/12 <0.99
hr/mk/bg market meets the contemporary needs of children and [ no 3/12 0.40
teachers ... partially 2/12 0.19
I do not know 3/12 0.40
C 5. If not, what should be primarily | appearance (shape) 3/12 0.40
changed on the furniture? construction 3/12 0.40
material 3/12 0.40
dimensions 0 0.01
all 2/12 0.19
the whole concept of working and sitting 2/12 0.19
something else (please specify what) 0 0.01
I do not know 4/12 0.68
C 7. You are ready to invest some | yes, of course 2/12
money for the development and | yes, but only if we are guaranteed a return on investment 212
design of the new preschool | through product competitiveness
furniture line ... yes, but only in case that 1/12 0.49
no, we are not interested 1/12 '
I do not know 1/12
C 8. In the case of a new design or | yes, in the field of design 4/11 0.68
redesign of the product range, you | yes, in the field of construction 3/11 0.40
would consultan expert in one of the |"yes “jn the field of technology 2/11 0.19
fields ... yes, in the field of ergonomics 2/11 0.19
yes, in the field of medicine 0 0.01
from another field 0 0.01
we would not consult anyone 0 0.01
1 do not know 2/11 0.19
C 9. What is the key factor in terms | possibilities of technological (production) process 5/12 <0.99
of design and construction of the | tender conditions (demand as per a tender) 7112 <0.99
pre-school furniture YOU | price (investment-return ratio) 3/12 0.40
produce/offer? prescribed qualitative mathematical indicator 1/12 0.07
something else 0 0.01
1 do not know 1/12 0.07
C 10. Do you consider the size of | yes 8/12 0.68
chairs and desks (overall furniture) | no 2/12 0.19
well adapted to children’s height partially 1/12 0.07
1 do not know 1/12 0.07

*Fisher's Exact Test

5.3. RESULTS OF THE MOSAIC METHOD WITH CHILDREN

A total of 36 children, with an average age of 5.8 + 0.3 (mean + SD) years, from the city

of Zagreb participated in the study. Children of both sexes participated equally (Chi-Square
Test, P=0.81), 17 girls and 19 boys.

When asked where they would prefer to sit, they most often selected the armchair

among the proposed chairs, but not with a statistical significance (Chi-Square Test, P=0.46)

compared to the other chairs (Figure 22).
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8/36 3/36 13/36 6/36 6/36

Figure 22 Proportions of selected chairs among children

Asked where they would prefer to stand or lie, the children most often selected with a
statistical significance (Fisher's Exact Test, P=0.001) the last offered mat compared to the other

mats (Figure 23).

21/36

Figure 23 Proportions of selected floor mats among children

When asked where she would prefer to draw, the children most often chose the
octagonal table among the tables offered. The selection is not statistically significantly the most

common (P=0.06), but is on the border of significance (Figure 24).
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3/36 5/36 19/36

3/36 6/36
Figure 24 Proportions of selected tables for drawing among children

When choosing among the offered colors of tables, the children most often selected the
color blue (10/34), followed by red (7/34) and then pink (6/34), with no one selecting white
(Fisher's Exact Test, P=0.26) (Chart 14).

"1 w2 =3 =4 5 56m7
Chart 14 Number of selected table color
On the next set of proposed chairs, the children were more likely to choose yellow
(9/32), followed by blue (8/32) then equally often green and pink (6/32) whereas red (1/32) and
brown (2/32) were selected relatively rarely (Fisher's Exact Test, P=0.35) (Chart 15).
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<

] m2 "3 m4 u5 =6

Chart 15 Number of selected chair color

When selecting among the multi-color types of chairs, the frequency of selecting a

particular chair was as follows (Appendix V):

Figure 25 Appendix V, question no. 4c
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1. The princess armchair (1) was chosen by a third of the children (11/34) all of whom
were girls (Fisher's Exact Test, P=0.01),

2. The Spiderman pattern (2) set was selected by a little more than a third of the children
(13/34), all of whom were boys (Fisher's Exact Test, P=0.006),

3. Only four of the 34 children selected the pink chair (3), all girls (Fisher's Exact Test,
P=0.43),

4. The inflatable ball (4) was selected by a third of the children (11/34), significantly more
often by the boys (Chi-Square Test, P=0.04), 10 of them,

5. The Mickey Mouse (5) armchair was selected by six children (6/34), equally divided
between girls and boys (Fisher's Exact Test, P>0.99),

6. The Mickey Mouse pattern set (6) was selected by seven children (7/34), equally boys
and girls (Fisher's Exact Test, P>0.99),

7. The animals-themed wooden chairs (7) were selected by a third of the children (11/34),
slightly more frequently by girls (Chi-Square Test, P=0.52).

Asked to color in five squares with their favorite colors, the first choice were almost
equally most frequently red and blue (8/36), followed by green (5/36), but no single color stands
out significantly (P=0.23). The second square was most often colored in with green (9/36),
followed by yellow (8/36) (P=0.29), while the third square was most often colored in using blue
(7/36) (P=0.54). The distribution of colors for the third square is more even and all colors are
represented, while in the first two squares some colors stand out a bit more while others are not
used at all (Chart 16).

10

” I “I 1 | |I III I |I II“

First square Second square Third square

SR PV - S T D I

M Green  Yellow ® Orange MBlue MRed MPink HPurple MBrown HViclet MBlack ™ Grey

Chart 16 Frequency of colors used to color in squares

Furniture design in facilities for preschool education as a basis... — doctoral dissertation, Boris lliev, M.Sc.



5. RESULTS

140

No statistically significant difference was found between boys and girls with regarding

color selection for either the first (Fisher's Exact Test, P=0.20), the second (Fisher's Exact Test,

P=0.27) nor the third (Fisher's Exact Test, P=0.21) square. However, there is a difference in

terms of the "female" colors pink, purple and violet, which were used slightly more frequently

by girls, while black and brown were selected exclusively by boys (Charts 19 and 20).

However, the most frequently selected colors, blue, red, green and yellow, were selected

relatively equally by both genders (Chart 17 and 18).

; || IJl ||I

W

h%]

=

First square Second square

Third square

M Green VYellow B QOrange HBlue MRed M Pink B Purple M Brown HViolet MBlack M Grey

Chart 17 Frequency of colors used by boys
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Chart 18 Frequency of colors used by girls
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5.4. RESULTS OF THE METHOD OF OBSERVING AND PHOTOGRAPHING FURNITURE AND
CHILDREN

The research using this method noted the characteristic positions of the preschool
children’s body, the distribution of the furniture in the playrooms and the overall atmosphere
during the educational process in the kindergartens.

This method covers the respondents - children, where clearly are shown the
characteristic movements and problematic position of the body in a sitting position during the
educational process. While being photographed, children perform their daily activities and are
unaware that someone is taking a photo. Improper body positioning and movement over a long
period of time are dangerous to the growth and development of children. The photographs
illustrate the inadequacy of the dimensions of the furniture with the growth of children (such as
a high chair, inappropriate backrest .....)

A photographic record is one of the most effective methods of providing facts that are
or are not consistent with one's opinion. For example, the answer that children have the right
dimensions of chairs is refuted in Figures 26 to 40. It is similar to seating positions, but also to
furniture that is old, worn, or incorrectly marked according to the applicable and required
standard.

Location Il Location 111 A Location |
Figure 26 Inadequate dimensions of chair with child growth. Too small or too large chair.
Photo: lliev, 2018
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111 location

Il location I location
Figure 27 Significant discrepancies in chair dimensions with child growth.
Too small or too large chair. Photo: lliev, 2018

Iv‘

Figure 28 Inadequate height of the chair, Figure 29 Inadequate height of the Figure 30 Inadequate height of the

111 polygon. chair, 111 polygon. chair, 11 polygon.
Too small chair, the child is cross-legged,  Too large chair, cross-legged in an Too large chair, the lumbar back is
the shoulders are raised upwards. unnatural position. on the backrest.
Photo: lliev, 2018 Photo: lliev, 2018 Photo: Iliev, 2018

Figure 31 Sitting on the edge of the chair, Il location. Figure 32 Inadequate furniture size, 11 location.
Photo: Iliev, 2018 High table, improper body posture.
Photo: Iliev, 2018
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Figure 33 Sitting on the edge of the chair while eating. I Figure 34 Inadequate chair size, Il location.

location. Sitting with bent legs on the chair. Photo: Iliev, 2018
Photo: Iliev, 2018

Figure 35 Inadequate body posture Whén playing. Figure 36 Inadequate chair size, Il location.
Cross- legged under buttock, Il location. Photo: lliev, The child does not touch the feet on the floor. Photo: lliev,
2018 2018

Figure 37 Inadequate height of the chair, I polygon. Figure 38 Significant discrepancy of chair dimension with
Too large chair, the child does not touch the floor with his child growth, Polygon I.
feet. Too large chair, the child does not touch the floor with the
Photo: lliev, 2018 feet.

Photo: Iliev, 2018
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Figure 39 Inadequate height of the chair, 1l polygon. Figure 40 Inadequate body posture, Il polygon,
Too large chair, the child does not touch the floor with the Leaning over the chair with the head above.

feet. Photo: Iliev, 2018
Photo: lliev, 2018
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6. DISCUSSION

This chapter analyzes the results of the research, with the aim of offer concrete suggestions
and solutions for more efficient and better design of preschool furniture based experiments

performed in all the three polygons.

6.1. DISCUSSION ON CHAIR'S DESIGN

According to the presented results on all polygons, which differed from each other in terms
of design, construction solution and dimensions. In terms of dimensions, most kindergarten
have two sizes of chairs, small and large. Larger chairs are most often used in kindergarten
groups of children from 3 to 7 years (according to the law in North Macedonia (***, 2016c¢),
children from 2 to 3 years of age are included in kindergarten groups). The smaller type of
chairs are used in groups of nursery units. In some kindergartens the smaller type of chairs is
missing, so only one size is used in all the groups of children. According to the results obtained,
it can be stated that this model of using two heights, or even only one (in a number of
preschools), is not for the children's benefit at all.

In Skopje, six of eight kindergartens included in the survey have two sizes of chairs. The
dimensions of the chairs from one kindergarten to another were of different proportions. The
reason for this is due to the different manufacturers that equip them. Despite the existence of a
European standard, which according to the age of the children indicates the use of four different
dimensions of chairs, as well as the Rulebook for furnishing kindergartens in the Republic of
Macedonia (***, 2016c) which determines use of two dimensions of chairs, there is evident
deviation and diversity in terms of dimensions. In the other two kindergartens in Skopje, chairs

of only one size were found, used by children from 1 to 7 years of age (Figure 41).
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Figure 41. Examples of chairs that are inadequate for children’s age in Skopje
Photo: Iliev, 2019

In Sofia, the situation is similar to Skopje. In half of the kindergartens the chairs are in two
dimensions, one for the kindergarten groups and the other for the nursery groups. In the other
half of the kindergartens, one sizes of chairs are used for all groups. Despite the existing
European standard for equipping kindergartens, the difference in dimensions is quite evident
from one kindergarten to another.

In Zagreb, in all kindergartens were found chairs in three or four different dimensions. It
complies with the established European standard which determines four different dimensions
of preschool chairs. However, in Zagreb all the four different dimensions are in the same
playroom (as a rule, there is one age group of children in one playroom). In this case, the proper
use of all four dimensions of the chairs would only be effective, if they were use by children

with respective height.
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Figure 42 Examples of chairs in Zagreb, where there are several different types of chairs in one room.
Photo: lliev, 2018

When comparing the answers from the teachers' survey with the actual situation in the
kindergartens there is a great divergence. According to the results of the chair measurements,
anthropometric data and photographs, it can be stated that dimensions of the chairs are not
suitable for preschool children. But according to the answers in the teachers' surveys completely
different image can be seen. To the question "Whether the height of the chairs where the
children are sitting in relation to the height of the children is appropriate or not" the total answer
in all three locations is that the chairs are appropriate, being high on the scale with Nt=86.1%.
Individually, these numbers are: in Skopje Nsk=95%, in Zagreb Nzg=81.2% and in Sofia
Nso0=81.1%. According to the data and photos shown above, it is clear that there are various
types of chairs and heights in preschools (mostly in Zagreb). In their answers the teachers point
out that according to the type of chairs in the kindergartens, only Nt=54% have only one type
of chairs, and according to the height of the chairs even Nt=55.9% respond that there is only
one height. Each answer is given in the Table 46 in details.

From the answers of the teachers. it is stated that they do not make much difference in the
furniture disproportions and that they either have little or no thought for any question related to

it. With the furniture and spatial organization in the playrooms, although subconsciously this
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gives them more problems (inadequate seating for children, inappropriate furniture for
disposing of objects, difficulties in moving furniture through space, etc.)

The comparison of the dimensions of the chairs used in all three polygons with the
European standard shows large deviations.

From the division into four height groups (size mark) from 0 to 3 for preschool age, only 3
chairs (J, O and U) fully fit the dimensions provided in the standard. If allowed tolerance of +
10 mm is added for chair height and £ 20 mm for chair width, then 68 % of the chairs meet the
European standard.

Table 57 Distribution of chaires that fits standard among poligons

Number of examined chaires

Question/answers Sofia Skopje Zagreb p* Total
Fits the standars 4 8 12 24
Does not fit the standard 4 3 5 0.59 12
Total 8 11 17 36

*Fisher's Exact Test
Two-thirds (24 of 36) of tested chairs, fit to the standard (P = 0.15). In Skopje, the highest
percentage of chairs meets the standard (72.7 %), while in Sofia this percentage is the lowest
(50.0 %), but there is no statistical significance found (P = 0.59) possibly because of the small

sample of chairs examined (Chart 19).

14
12
10
8
6
4
- Al Hn
0
Sofia Skopje Zagreb
m Fit m Not fit

Chart 19 Proportions of examined chairs regarding fit or not fit to the standard

Many of the dimensions such as effective depth, backrest height, seat inclination, angle
between the seat and backrest, height of armrest above seat, and width beatween armrests, are
not shown in the European standard for size mark from 0 to 2. For size mark 3 the size of these
dimensions is given in the standard, but the chairs found in polygons of size mark 3 are very

under-represented compared to others.
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From all this, it can be stated that according to the standards and rulebooks in all countries,
the determined dimensions are not respected. The problem is not only caused by furniture
manufacturers and demanders (kindergartens), but also by the shortcomings of the competent
institutions that insufficiently monitor this very important problem.

Furniture in kindergartens is an integrated factor in the general conditions of preschool
institutions. The shape and size of the furniture directly affects the psycho-physical
development of children. The incompatibility of the furniture from anthropometric and
ergonomic aspect affects the deformations in the child's later development (Bajbutovi¢, 1983).
Hence, inadequate dimensioning leads to an incorrect seating postures that causes so called
musculosceletal discomfort and back pain - MSD/BP) as well as fatigue during long sitting.
Many authors deal with this topic, which is more relevant after the past few years (Anderson,
G.B.J. et. al., 1974Prebeg and Prebeg, 1985; Andersson, G.B.J., 1986; Popovi¢, 1989; Walker,
2000; Jones and Macfarlane, 2005; Domljan, 2011,). MSD/BP is an increasing problem both in
every country and globally and affects 20 to 51 % of the children (Troussier at al., 1999).

Structurally, children are divided into two types of kindergarten groups, homogeneous and
heterogeneous. Homogeneous groups include children of the same age group of 2-3, 3-4, 4-5,
5-6 years, i.e., until school age. Accordingly, it can be stated that children who actively use
chairs can be divided into four age groups. The situation is different in the heterogeneous
groups. There, children aged 3 to 7 years are staying in one playroom. Regardless of whether
the children are in one or the other type of groups, the chairs should be dimensioned according
to their growth, that is, the chairs should be divided into four size marks for each age group. To
obtain the size of the chairs, comprehensive anthropometric research needs to be done to match
them with the size of the children. On the other hand, the European standard EN 1729-1:2015
(***, 2015b) can be used in the section for chairs for preschool children, which is divided into
four size marks from 0 to 3. In order to distinguish from one another, the colors used in the
European standard can be used, being marked either in the lower part of the seat or on the legs.

Apart from the properly used chair measures, shape also plays an important role in the
sitting process. According to Schroder (1997), when the body is actively seated, it changes
many different positions, resting on the backrest, leaning towards the table, free movement of
the legs in various positions such as stretching, crossing the legs or touching the feet on the
floor. The problem with irregular sitting lies in inadequately designed furniture or in improper
body posture during the sitting process. In the study of Schroder, two types of chairs are

analysed, so called ordinary and ergonomic, for children aged 6 to 11 years. The author
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concluded that much more body movement is possible with the ordinary, i.e. normal type of
chairs than with the ergonomic ones. This is due to the fact that the chairs of the ergonomic
type are higher, have a greater inclination of the seat and therefore it does not allow for greater
movement, that is, it limits the movement of the legs in different positions. The body feels better
when changing the position more frequently while sitting, than when it is all the time in the
same position. Sitting in the same position for a long time, according to Troussier et al. (1999)
causes an extremely undesirable physiological strain on the muscles, ligaments, and
intervertebral. It is also generally accepted that sitting is healthier when sitting upright. Longer
periods of sitting is more comfortable when the body can lean on a backrest. When leaning the
body, and there is a backrest in the lumbar area of the back on the chair, sitting is more pleasant.

The same thing also happens when the seat is tilted backwards to 5.

el

correct incorrect

Figure 43 Posture of the back.
Source: Bujbutovi¢, 1983

Mandal (cited in Knight, 1999) argues that sitting is based on four principles: 1. The need
for lumbar support; 2. Inclined backrest; 3. Low chairs 4. Low tables. Autor reinforces this
claim that the body leans on the desk when it works, reads or writes, which increases the angle
between the lower back and thigh (in order to decrase the pressure of the lumbar vertebrae).
This means that they lose contact with the backrest that ostensibly provides lumbar support.
Therefore, a backward slope intended to help the body maintain contact with the backrest in
fact increases the angle that the body must assume when leaning forward to work. Also, the low
chairs increase the folding in the back.

The studies by Mandal (1982, 1986, 1994) each used a different constant seat angle and
found subjects’ preferred height of the front of the seat to center around their popliteal heights.
Taller people tended to choose higher seat heights and shorter people tended to choose lower

seat heights suggesting that people of different sizes prefer a similar range of postures if the
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seat angle remains constant (Tuttle, 2000). From this it can be stated that the height of the chairs
should be proportional to the popiliteal height. When designing it is always necessary to fit the
95" percentile of the population for which the product is intended, hence based on the analysis
of the data obtained from anthropometric research, comparing the popiliteal height data can be
seen to differ in centimeters of the 5™ percentile and 95™. The percents are not greater than 1
cm or 2 cm. According to this, the seat height should be as much as the popliteal height of
children entering the 5" percentile, which will not interfere with taller children at all.
According to Tuttle (2000), postures which can occur with 5" and 95" percentile stature
students in the size chair recommended for their age group are shown in Figure 44. Taller
students of those with higher popliteal heights may sit more extended knees as shown in Figure
44D or with increased hip flexion compared to smaller students when sitting in the same size
chair. In that research, the author describes how increased hip flexion and/or knee extension
increase torques acting on the pelvis to rotate the pelvis posteriorly, thus affecting lumbar
posture. In the absence of any other forces under these conditions, the pelvis will rotate
posteriorly and the trunk will either be more reclined or the limbar spine more flexed.
Alternatively, other forces — either in the form of forces, from the chair acting on the pelvis.
The taller student can reduce these torques by sliding forward on the seat and reclining the
trunk. Alternatively, the lower rear seat height selected by taller subjects in the current study
may reduce the degree of knee extension. The choice of smaller (or more negative) seat angles
by taller students may, therefore, be a means of reducing the torques on the pelvis and thereby

reducing the effort necessary to maintain a sitting posture (Tuttle, 2000).

a) 5™ percentile b) 95™ percentile
Figure 44 Extremes of size students using the largest size school chair.
Source: Tuttle, 2000.

When designing an ergonomic chair beside the seat height, the exact size of the seat width
is also important, which is often overlooked. Inappropriate use of the seat width causes

discomfort to the person sitting. For shorter persons, the front edge of the chair is often too far
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forward, so that the blood vessels in the legs are compressed by the front edge, thus hindering
the blood supply to the legs. The unpleasant and unhealthy consequences are cold feet and
varicose veins (***, 2001). Seats that have relatively comparable large seat depth, such as those
on airplanes, sit uncomfortably over a long period of time. A seat which is too deep inevitably
deprives you of the full benefit of the backrest. Either you must lean back in a flexed position
with the lumbar region essentially unsupported, or you must sit forward and lose contact with
the backrest altogether. Neither is satisfactory (Goonetilleke and Feizhou, 2001).

Seat depth is governed, primarly, by anthropometry i.e. from upper leg length, buttock
popliteal length, seated. Goonetilleke and Feizhou (2001) emphasised that “no study has
systematically explored the subjective and objective effects of increasing and / or decreasing
seat depth. This suggests that besides the anthropometry that should be taken as the main factor
in the dimensioning of the chairs, an important condition is what type of chair should be
produced (for eating, for work, for rest, etc.).

In the European standard (***, 2015a) in the size mark 0, 1 and 2, effective depth of seat
is not given. For mark size 3, a size of 30 cm is given. Based on the anthropometric data
obtained from this study as well as on the obtained knowledge explained above,
recommendations and suggestions on how effective depth of seat should be are offered (Table
58).

Table 58 Suggestions for effective depth of seat

Parameters City
(The measures are expressed in cm) Skopje | Zagreb

age between 2-3
upper leg length, buttock-popliteal 235 (22.4- 24.1) 230 (230 - 25.1)
length, seated . . . . . .

effective depth of seat 21 21

age between 3-4
upper leg length, buttock-popliteal 252 (244-259) | 255(24.8-26.1) | 25.9 (24.8-26.8)
length, seated

effective depth of seat 24 24 24

age between 4-5
upper leg length, buttock-popliteal 26.1(25.5-26.9) | 27.0(25.9-28.8) | 27.8(26.8-28.8)
length, seated

effective depth of seat 24 24 24

age between 5-6
upper leg length, buttock-popliteal 203(27.7-30.4) | 29.4(285-30.8) | 29.3(28.6 - 30.4)
length, seated

effective depth of seat 27 27 27

age between 6-7
upper leg length, buttock-popliteal 31.7 (30,6 - 33.1) / 31.1(29.9 - 32.4)
length, seated ' ' ' ' ' '

effective depth of seat 29 / 29
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According to all the above stated views it can be stated that the process of seating preschool
children is a complex and delicate one. Chairs and tables should be designed to support the
body, adapting especially to two very important functions that are related to the daily
educational process of children, when the body is leaning on the backrest and the child follows
the lesson and the teacher, and when the position of the children’s body is in a folded position
towards the worktop during processes and activities associated with the use of the worktop.
Tables and chairs should be designed to provide a high-quality mode of use for both functions
at the same time. Hence, the height of the chairs should be in proportion to the height of the
children’s lower legs, i.e. not to be smaller or bigger. The backrest should include a part that
will support the lumbar part of the child's body in order to keep the back straighter. The angle
of the backrest and seat should be between 100°and 105’, so that the body can lean forwards.
Also, the seat inclination should be 5" to 7.

According to this research, suggested preschool chair should be like on figure 45 and 46.

| ’ J
AL . . 1

Figure 45 Posture of the body in a seated position. Figure 46 Chair for preschool age
Source: web 9 Source: web 10

A kindergarten chair should be made of solid wood. Using the wood is the most expensive,
but at the same time the most suitable for the children, especially in terms of tactile properties,
warmth, softness and the impression of naturalness. Wood materials such as veneer plywood
board (from which backrest and seat moldings are made) have similar properties. Given the
price of solid wood, most wood materials (chipboard and plywood) are veneered or covered
with foil or laminate. The use of wood and wood materials should be encouraged, as well as
new materials that will be environmentally friendly, renewable, non-toxic and safe for the
health of the users, and at the same time to have a decorative, visual function (Vlaovi¢, et. al.,
2008). Wood and wood materials have a longer shelf life, and after the end of their life they are

completely biodegradable. The use of medium-density fiber boards should be avoided due to
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the softness of the material, as on the surface they are more sensitive than other wooden
materials, thus more quickly damaged when using plastics, safety, hygiene and all factors
affecting children's health should be taken into account. Hedge (2015) has shown in the research
that bacterias like Escherihia coli and E. faecium, do not stay such long on wood surface then
on the plastic surface. Also, wood have better hygienic performance than plastic, possibly due
to the hygroscopic properties of wood and the effects of wood extractives.

To question 28 (Table 47) of the teachers' Questionnaire: "Chairs should be made of the
following materials”, the total answer in all three location is that they should be made of: wood
or wood materials Nt (total) =59.9%, plastic Nt=19.9% and a combination of different materials
Nt=16.9%. By cities, the answers are as follows: in Skopje Nsk=72.9% consider wood and
wood materials, the same is in Zagreb Nzg=80.1%, while in Sofia Ns0o=50.3% responded to
plastic and Nso=30.7% considered wood and wood materials. The answers are perhaps logical
because in Skopje and Zagreb most of the chairs are made of wood and wood materials, and in
Sofia mostly plastic. According to this, the examiners respond according to what is available to
them and known for their use, so they consider it best to use, without knowing whether one
material is better than another.

The teachers’ opinion about armrest is given on question number 26 (Table 47) "Should
chairs on which children sit have an armrest” the total answer in all three cities is that there
should be a armrest only for chairs used in nursery groups Nt=37.3%; those who disagree with
the rule of armrest Nt=26.4%; mandatory for all ages Nt=13.8%; Nt=12.6% for children aged
3 - 7 only; and Nt=9.8% do not know. By cities, the answers are different: In Sofia, Ns0o=66%
think there should be no armrest at all, in Zagreb Nzg=72.7% armrest to be present with chairs
in the nursery groups, while in Skopje Nsk=30% think all chairs should have armrest; Nsk=30%
only for children from nursery groups and Nsk=30% only for children from 3 to 7 years.
Children from the nursery groups do not have good balance, so when they are seated on chairs
with armrest, so that the body keeps its proper body position. Therefore, the armrest on the
chairs used by these children should be a mandatory element. The teachers' answers do not give
a clear indication of whether or not the chairs should have an armrest.

To the question No. 27 (Table 47) "Should the chairs have upholstered parts”, most of the
teachers, 61.8% in total and by cities (Ns0o=56.3%, Nsk=69.2% and Nzg=57.9%) consider that
there should be no upholstered parts on the chairs. On the other hand, in the answer (number 1)
to the Mosaic method of question "Where do you feel you most comfortable to sit”, 13 children

out of 36 responded that they feel more comfortable on an upholstered armchair and 8 children
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out of 36 responded that they feel more comfortable on an upholstered chair. In the same survey
(Dijanosi¢, 2019) conducted in Croatia and the Czech Republic most children responded that
they want to sit on upholstered armchairs.

Interestingly, in both surveys, Dijanosi¢’s and in this reasarches, separately conducted and
at different times, the smallest percentage of children responded that they wanted to sit on the
classic chairs currently used in the preschools. Another survey (Ratkovi¢, 2015) of preschool
children with a similar question conducted in Croatia and Poland gives the same answer, with
half of the children wanting to sit on a soft upholstered chair. From the answers given by the
teachers and the children it can be concluded that the teachers do not prefer much the
upholstered parts, while half of the children would like the upholstered parts. This data provides
the basis for more extensive reflection and research as to whether children’s chairs should have
upholstered parts, or whether children's opinions and desires should be taken into account.

In the nursery groups, according to a conversation with certain teachers®’ it had been
suggested to use a mealtime chair with a tray. According to them, feeding on this chair is much
more practical, easier and more visible. The answers from the teachers’ surveys on question 29
(Table 47) "Whether the chairs in the nursery groups should have a mealtime tray" are divided.
In Ns0=38.5% and in Nzg=69.9% think that there should be no tray, while in Nsk=54.1% of
the respondents think that there should be a tray. In response to all three cities, a total of
Nt=22.2% do not know whether there should be a mealtime tray on the chairs.

The answer on the question whether the chairs should be high or low is as follows: Nt=2.4%
are for high chairs, while Nt=49.7% think that low chairs are better for children because of their
safety. On the other hand, Nt=31.4% of the agreements are that the chairs should be adjusted
from low to high. The high chairs caused the children to fall off the chair on certain occasions
resulting in serious consequences'® afterwards. Hence, it is concluded that the nursery group of
children would prefer the use of a low height mealtime chair with tray, although in the opinion

of the teachers it would be best to have ordinary chairs with no trays at all (Figures 47 and 48).

17 Conversation with teachers and educators from the kindergarten "Sonce" and "Buba Mara" in Skopje.

18 Conversation with teachers and educators from the kindergarten " Razlicak" in Zagreb
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Figure 47 Preschool chair Figure 48 Preschool chair in playroom
Source: web 11 Source: web 12

In terms of mobility, Nt=89% of the teachers believe that children should move their
chairs on their own (question 32 of the teachers' surveys). The chairs should be made of
materials that will not be difficult for children to manipulate, which will allow them to organize
their space on their own when they have free activities. To the question number 33 "Should
there be sitting and dining chairs in the nursery groups” the answer of a total of Nt=60.5% is
that there must be. The question is asked in order to get an opinion on whether there should be
chairs and tables in the playrooms. In the nursery groups where the children are on the floor
most of the time, the question arises as to whether the sitting process is imposed by the
paradigms that they must be sitted. This provokes further thinking and research as to whether
sitting in a chair should exist at all in the nursery playrooms.

In the answers of the respondents furniture manufacturers / distributors, to the question
"Do you think that the height of the chairs and tables is adjusted to the height of the children"-
8 out of 12 answered Yes. Considering the situation of the chairs in the kindergartens, it can be
seen that the producers / distributors do not know the real situation at all, i.e. there is a non-
compliance of the size of the furniture with the children's age. To the question of "How many
height classes (sizes) does your pre-school furniture line comprise, especially for tabless and
chairs you produce/offer? — the answer is as follows: 5 companies produce two heights, 5
companies produce three heights and 2 companies more than three heights. Despite the claim
of more than half of the companies for the production of three different heights, in reality they
are not found in preschool institutions or they are not used for the appropriate age group for
which they should be intended. This points out that in the complete system of manufacturing,
demand and supply for this type of furniture lacks expertise and information. To the next

question "Whether you mark the different heights with certain markings?,four companies
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answered that they mark them with numbers and different colors of the label (although no
markings were found on any of the chairs during the research) and four companies do not mark
them at all (a real situation in the polygons where the research was done).

From the answers received by the teachers in the kindergartens at the end of the survey,
which refer to the chairs (what they should look like), to the question "Do you think that the
chairs that are currently being used should be changed in shape and structure? - the answers in
Sofia and Zagreb are that they should not be changed, i.e. in Skopje that "to some extent" that
they should be changed (Table 52). Despite the daily direct involvement of teachers and their
experience and direct insight into the way children use chairs, they believe that some major
changes should not be made in the shape of chairs, although research shows otherwise. The
final solution to this problem is certainly not directly related to the teachers, but they can also
contribute with their educational experience through concrete remarks, suggestions, and
solutions for improving the working conditions of children. Hence, in the entire system of
production, procurement, and demand of this type of furniture, consultation with competent

staff is mandatory.

6.1.1. Comparison of popliteal height with height of seat

When comparing the popliteal height in seated position (H) obtained from
anthropometric data with height of seat (h8) according to European standard EN 1729-1:2015,
it can be seen that for children ofrom 2 to 3 years old, height of chairs with mark size 1 would
not fit their growth. The height of the chairs with mark size 0 would be more appropriate for
them. From the results of this study we can suggest that the chairs that would be suitable for the
growth of children at this age would be 23 cm of height. Children from 5 to 6 years old in
location 11l in Sofia do not enter into the size mark 2, they would prefer a height of chairs
between size mark 1 and 2, more precisely 29 cm of height. Other age groups of children may
use the height of the chairs as determined by the standard (Table 59).

The seat width, when compared to the anthropometric variable hip breadth, maximum
when seated, indicates that there are no deviations. Effective depth of seat is given as a sole size
of chairs only with size mark 3 (300 mm) and when compared to anthropometric variable upper
leg length, buttock-popliteal length, seat for children aged 6 to 7 years (31.7 cm Sofia and 31.3
cm Zagreb), can be taken as the correct dimension, but it would be correct to be several

centimetres shorter than the standard.
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Table 59 Comparison of popliteal height - seated with height of seat (h8) according to EN 1729-1:2015

*The measures are in cm

Anthropometrical
variables

childrens’ age 2 — 3 years

According
EN 1729:
2015

According
EN 1729:
2015

158

According
EN 1729:
2015

stature

1

97.2
99.5)

(94.6-

96.2 (91.9 -
98.9)

popliteal range

1

233 (229 -
24.2)

234 (221 -
24.2)

hip breadth,
maximum when
seated

1

211 (203 -
21.8)

20.9 (20.2 -
21.8)

h8

1

23

23

b3

1

21

21

childrens’ age 3 — 4 years

stature

1

1015 (99.6 -
103.7)

103.5 (100.4 -
106.5)

101.5 (100.4
-104.2)

Popliteal range

1

247 (241 -
25.1)

254 (248 -
26.3)

251 (24.1 -
26.2)

hip breadth,
maximum when
seated

1

217 (211 -
22.7)

225 (216 -
23.5)

22.1 (21.3 -
23.1)

h8

1

25

26

25

26

25

26

b3

1

22

24

22

24

22

24

childrens’ age 4 — 5 years

stature

1
2

105.2 (102.4 -
108.4)

93-116
108-121

108.4 (105.6 -
112.3)

93-116
108-121

109.1 (106.1
- 111.5)

93-116
108-121

Popliteal range

1

258 (249 -
26.6)

25-28

279 (265 -
29.4)

25-28

27.4 (263 -
28.0)

hip breadth,
maximum when
seated

1

221 (212 -
22.8)

233 (225 -
24.2)

22.3 (216 -
23.2)

1

26

26

28

26

27

1

22

24

23

24

22

childrens’ age 5 — 6 years

stature

2

113.7 (111.4 -
117.2)

108-121

115.7 (113.3 -
119.8)

108-121

1145 (110.1
-117.6)

108-121

Popliteal range

2

288 (271 -
29.5)

28-31.5

299 (291 -
31.5)

28-31.5

29.4 (284 -
30.1)

breadth,
maximum when

seated

2

235 (22.6 -
24.2)

241 (228 -
25.5)

232 (22.3 -
23.9)

2

29

31

30

30

b3

2

24

28

24

24

childrens’ age 6 — T years

stature

3

122.4 (119.3 -
125.1)

119-142

1224 (118.1
-125.2)

119-142

Popliteal range

3

312 (29.8 -
32.2)

31,5-35,5

311 (29.9 -
32.2)

31,5-35,5

hip breadth,

maximum when

seated

245 (236 -
25.2)

243 (235 -
26.4)

h8

31

31

b3

25

24
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* The measures are in cm
Chart 20 Division of popliteal height seated by age of children according to EN 1729-1: 2015

Certainly, these anthropometric data cannot be generalized because they are not made
up of the whole population, but they are a good basis and would be useful for further research
and discussion. The standard, certainly, cannot be changed solely because of some initial
information received. The measurements made according to the European standard are used
over a large geographical area and each has different natural and social factors that influence
the growth of a child. It is therefore possible that some of the measures do not comply with the
standard. Each country should, according to its specifics, conduct this type of research and

compare it with European standards.

6.2. DISCUSSON ON TABLE’S DESIGN

The comparison of tables, carried out in the three polygons with EN 1729-1:2015 standard
is far from satisfactory. Of all the tables in Location I, none meets the dimensional requirements
that are determined by the standard. The width and length of the tables are within the
permissible parameters, while the height and the space determined for one child per square
meter (m?) in more than half is out of the standard. In Location 11, when adding +20 mm height
on the table top only two tables of type 10 and 11 are within the determined standard, while for
the others at least one of the dimensions does not fit the standard. In Location 1l also none of
the tables is according to standard. Here, in addition to the height, the depth does not fit the

standard.
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To question number 37 (Table 48) of the teachers' Questionnaire "Do the tables you work
with correspond to the size of the children™? - overall they agreed by saying Yes Nt=83%
(Ns0=93%, Nsk=72.5% and Nzg=85.5%). On the question “Whether the height of the chairs is
too high”? altogether Nt=3.2% responded (Nso=1%, Nsk=5.5% and Nzg=2.8%), Nt=6.4%
responded that they are too low (Nso=3.5%, Skopje 6%). and Nzg=11%) and that the tables
correspond to the height of children with a total of Nt=88% (Ns0=93.5%, Nsk=85.3% and
Nzg=84.7%).

From the results obtained, it is evident that the tables are inadequate and age-adjusted and
child-friendly. The responses of the teachers surveyed, on the other hand, are in stark contrast
to this undeniable fact. Obviously, teachers cannot perceive at all differences in anthropometric
data with the size and actual dimensions of the tables. For these reasons, a multidisciplinary
team should be involved from the very beginning of the whole process of the creation of this
type of product, aiming to design and construct a quality product that will fully fit, satisfy and
fulfill all the aforementioned aspects.

In all kindergartens, two types of tables were found, higher and lower ones. The higher
ones were used in the rooms where children aged 3 to 7 were staying, while the rest were in the
rooms where the nursery units were, i.e., in the playrooms for children aged 2 to 3 years. The
EN 1729-1:2015 determines four heights of tables marked from 0 to 3. When inspecting and
analyzing the data of the tables, the same conclusion is reached as with the chairs, whereby a
height difference should be made in the tables in four categories according to the age of the
children: from 2 to 3, from 3 to 4, from 4 to 5 and from 5 to leaving for school. From the
inspection it was found that in location | the lowest table is 50 cm, which falls into group 2, for
children with height from 1080 - 1210 mm, in Location Il the lowest table is 48 cm which enters
size mark 1, while in Location Il the lowest table is 52 cm in size mark 2. For children with
lower stature these heights are inadequate. According to EN 1729-1:2015 each height has its
own color, after which the tables should be marked. It can be marked on the lower legs or on
the underside of the worktop.

According to some authors (Troussier et al., 1999; Bylon, 1962), the height of the worktop
of the table can be obtained through the height of the elbow in a sitting position, with the
addition of 3 to 5 cm. The exact height of the tables is an important factor in preventing the
child's body or back. When writing or performing work activities the back tilts forward and the
whole activity falls on it. If the tables are too low the bending is greater and leads to body

discomfort. The anthropometric data for this population are very old or there are few. In the
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region, in this area in the last five years there is only one master thesis'®, which provides some
basic data. A big problem is precisely the lack of such anthropometric data.

Another important factor affecting inadequately designed furniture is the misuse of
materials. When manufacturing the worktops, materials that are resistant to cleaning agents
should be used and have a high coefficient of surface mechanical damage. The type 4 (Table
16) of tables found in one of the polygons are made of MDF boards. In this type of tables,
surface defects have been noted (Figure 49). The tables tops made of chipboard, without
exception, should be edged with 3 mm ABS edging and rounded edges (many edges in the
polygons/kindergartens were found with sharp edges). The tables also need to be made of
materials so that they can be easily mobile, due to the everyday different activities that take

place in the playrooms.

Figure 49 Damaged tables.
Foto: lliev, 2018

In terms of mobility, preschool staff consider the tables to be easily mobile, with a total of
Nt=83.5% (by polygons, Sofia Ns0=92.3%, Nsk=88.1% and Nzg=64.6%). When answering
this question in Zagreb Nzg=35.4% consider that the tables are difficult to move, while in the
other two polygons the percentage is below 8%. Interestingly, there is a high percentage of
respondents who do not want the tables to be on wheels, which makes mobility easier. Total
number of those who responded with No is Nt=79.6% (Ns0=83.7%, Nsk=79.8% and
Nzg=73.8%) (Table 48).

Almost half of the teachers' survey responses to question 34: "What type - table form do
you find most suitable for working with children"? Nt=46% answered "circular tables" (in
polygons, in Sofia Ns0=30.3%, Nsk=55.3% and Nzg=53.1%). A total of Nt=33.2% chosed a
table with rectangular worktop (Nso=40%, Nsk=25.1% and Nzg=35.7%) (Table 48). From the

answers it can be stated that in terms of form, the tables should be rectangular or circular with

Master’s thesis (Iliev, 2011) as a result of the psycho-physical needs of the children.
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the possibility of joining together and creating a larger workspace when performing a group
task. Therefore, when equipping a preschool, it is advisable to communicate with the staff about
which of these two forms to design, keeping in mind their opinion in order to facilitate their
daily work and activity with children. In terms of utilization of the material from which the
board is made, greater savings are made when the shapes are rectangular rather than circular.

To the Question 36: "How many children should sit at a table"? — most of the total
number of respondents answered 4 to 6 children at a table Nt=65%, (Sofia Ns0=55.3%,
Nsk=85.5% and Nzg=49%); from 3 to 4 children Nt=18.6% and from 6 to 8 children Nt=5.4%,
(Table 48).

To question 2 of the Mosaic Method in which several types of tables are given, most
children (Nzg=19) answered under c, followed by answers under e (Nzg=6) and under b
(Nzg=5), figure 23. The same type of survey was conducted in Croatia and the Czech Republic
in 2019 (Dijanosi¢, 2019) in which the answers are moving in the same direction, with most
children wanting to sit and draw on tables b, ¢ and e. The answer may be logical due to the fact

that children are more likely to prefer working in groups.

6.3. DISCUSSION ON BED’S DESIGN

The comparison of beds with standards and rulebooks in terms of dimensions is within
the prescribed limits. According to EN 747-1: 2012 + A1:2015 (***, 2015a) referring to bunk
beds and high beds, Part 1: Safety, strength and durability requirements, in relation to the height
of the upper surface of the lower bed with the lower surface of the upper bed, which is 75 cm,
only one bed is not dimensioned according to the standard. Some of the beds do not have
security fences C1 type. The clear distance between two successive treads shall be at least 20
cm in type C1 and C1 is not observed. Even if all the dimensions laid down in the standard for
the bunk bed were to be met, the use of those beds from a security point of view is excluded.
This is clearly stated in the standard: Bunk beds or the upper bed should not be used for children
under the age of 6 (***, 2015a).

The answers of the teachers in all three cities are quite different. This is to be expected
because of the different types of beds used. In Sofia, over 80% of the kindergartens surveyed
use bunk beds. This type of bedding is often used because there is a separate sleeping room in
each kindergarten, which requires additional, separate space, separate from the playroom.
Hence, this type of bed saves space. However, the teachers in Sofia think that these beds are

difficult to use Nso = 41.9%, while Nso = 42.9% think that they have no problem using them
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daily. The answers show that half are satisfied with this type of beds and half are not. Given the
standard that clearly and unambiguously points out the non-use of bunk beds, a more detailed
analysis of their alternative application and efficient replacement is necessary (Table 49).

In all the kindergartens in Skopje, fold-up beds are used throughout the day and are kept
in lockers designed precisely for that purpose, so when the time comes to sleep, they are
removed and placed in the playrooms. Due to the daily setting of beds Nsk = 63% of the
respondents consider them to be difficult to manipulate, mostly for teacher over 50 years old,;
Nsk = 26.5% respond that in everyday use there is always a problem of various types (they do
not fold-up completely, they are very difficult to fold-up, etc.); while Nsk = 10.5% have no
difficulty manipulating them. All this indicates that it is necessary to change the design of the
beds so as not to be a problem in daily use by the staff. (Table 49).

In Zagreb half of the kindergartens use a mattress placed directly on the floor, while in
the other kindergartens a type B2 bed is used. Nzg=63.6% of the Zagreb's respondents/staff are
satisfied with this type of beds and mattresses, Nzg=15.9% think that their everyday
manipulation is a minor problem, while Nzg=13.6% do not know (Table 49).

Consequently, the daily setting and preparation of beds is a major problem for those
employed in Skopje, in Sofia they are not a problem at all, while in Zagreb they are somewhat
(dis)satisfied (Table 52).

As to whether there should be bunk beds, the answers are also different. In Sofia where
this type of bed exists Nso=42.6% of it to consider it should remain, Nso=38.6% think it should
not have it because it is dangerous and unsafe for children, Nso=11.2% say they should have
this type of bed because it saves a lot of space. In Skopje even Nsk=97.9% think that using this
type of bed is hazardous. In Zagreb Nzg=78.7% agree that this type of bed should be provided
if they are in a separate room intended for sleeping only, and Nzg=12.5% do not agree at all
that childcare facilities need bunk beds.

The results of the research show that the beds, especially in the location I and IlI, are
inadequate and cause difficulties in the daily work of the staff. Despite the differences in the
attitudes and opinions of the staff, their response to the question: "The beds you are currently
using should have a different shape than the previous ones"”, that they may have a slight change
(Table 52). However, whatever the answer of the staff to these types of questions, they should
not be accepted completely, not only because of their incompetence, but also because of their
subjectivity, driven by the fact that they are having difficulty in the daily use and use of the

beds in general.
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According to Stankovich (2009, cited in Iliev, 2011) the area where children sleep, are
best kept in a separate room, or divided by a niche. In this case every child knows their own
bed. The sleeping is completely separated from other activities, and children can rest or sleep
even when there is no sleeping time, according to the programs of the institutions themselves.
Static beds have better features because the mattresses do not have to be permanently folded
and unfolded, thus retaining their shape and purpose for a longer time (Grbac, et. al., 2000).

6.4. DISCUSSION ON STORAGE FURNITURE

The storage furniture used only by children should be dimensioned according to their
height, i.e. the highest shelf to correspond to the maximum reach of the children. Most of the
storage furniture in Location | and Location Il is not designed in this way. According to the
answers obtained from the surveys with the teachers, Nt=86.2% of the respondents (Sofia
Nso=62.9%, Skopje Nsk=78.5% and Zagreb Nzc=88.9%) stated that the height of the cabinets
in the kindergartens fits the height of the children. It enables children to reach toys and didactic
tools by themselves (Table 50). When asked how the cabinets should be: Nt=55.3% of the
respondents (Nso=39.1%, Nsk=70.2%, Nzc= 54.5%) think that they should be at the height of
the children; high cabinets so that the children can not reach the things, Nt=5.6% (Ns0=3.6%,
Nsk=11%, Nzg=0%); Cabinets depending on the content- "high and low", Nt=37.6% in total
(Nso=53.1%, Nsk=18.8%, Nzc= 45.5%).

It can be stated that the cabinets in Location Il1, part in Location I and a very small part
in Location |1, are at such a height that children could not reach the things set on them. Teachers,
meanwhile, are of the opinion that the cabinets are at a height that suits children. According to
the new pedagogical standards that indicates the full accessability and freedom of children to
play and work freely (Markovi¢ et al., 1997; Montessori, 1969), while some kindergartens do

not meet this criterion.
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Figure 50 Cabinets
Cabinets too high (a, b) (Skopje and Sofia), cabinets that fit the height of the child (c) (Zagreb)
Photo: lliev, 2017

At a conceptual layout of the interior in kindergarten spaces, the furniture should be on
wheels %, so that they can be moved with great ease, at the same time being able to organize a
variety of interior concepts during the teaching and learning process. Despite this opinion
Nt=47.3% or half of the respondents answered that the cabinets should be without wheels
except in Nzg=59.9% consider they should be with wheels, while a total of Nt=25.1% prefer
embedded cabinets (which do not move at all), (Table 51). Also, for this type of spatial
organization where the premises are divided into smaller spatial units it is most useful to use
furniture such as type bl and b5, as well as their variations. In the physical division of space,
the most useful pieces of furniture are of type b9, as they can be used on both sides.

In terms of height, for shelves or the cabinets furniture that divides the space, would be
best to be equal to the child's standing posture height, so that didactic tools can be placed on
surfice on the cabinets furnture so that the children can play. Also, the cabinets furniture should
provide accessibility from a visual point of view, that is, all objects should be visible. In other
elements, the back or back parts can be used with the option of placing a didactic tool, on the
front for disposal, and on the front as a toy (Figure 51).

The storage furniture should not be too high and too narrow, as it disrupts the statics and
can tumble in the case of more heavy things on. Lower chest of drawers in the room gives
greater visibility. Smaller furniture by size is more functional in the space than large and bulky

furniture, due to their easier mobility.

20 1n a conversation with the teachers from the Kindergarten Razli¢ak, Zagreb in order to achieve greater

mobility of this type of furniture, they should have dedicated castors.
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Figure 51 Storage furniture.
Photo: Iliev, 2017

In all locations there are two types of wardrobe lockers used by children, closed type a7,
b4, c2... and open type b3 and b8. According to the answers of the teacher, 51.9% are more in
favor of the closed type of wardrobes, due to the greater organization and orderliness they offer
(Table 50).

According to the teachers, the contents of the cabinets in the playrooms should have a total
of 26.8% drawers, shelves 11%, a place to hang things 3.4%. Most of them agree that cabinets
should have all these content elements together, a total of Nt=56.9% (Nso= 40.9%, Nsk=60.7%,
Nzg=73.1%) (Table 51). On the question: "Is there a furniture lack in which the didactic tools
and toys would be disposed”, Nt=41.9% of all respondents consider that they are lacking
(Ns0o=10%, Nsk=65.3%, Nzg=50.7%), while Nt=51.7% in total (Nso= 87%, Nsk=22.4%, Nzg=
47.2%) believe that they have enough cabinets to dispose objects in the playground (Table 44).
Nt=56.5% in total consider that the audiovisual equipment they have is on an appropriate piece
of furniture designed for this purpose only, while Nt=51.7% in total consider that they do not
have a suitable piece of furniture for this type of equipment (Figure 52). Hence, when designing
kindergarten furniture one should pay attention to this type of furniture as in practice it is often

lacking.
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Figure 52 Condition of the audio-visual equipment
Photo: lliev, 2017

Each polygon has different design, number and composition of the storage furniture they
need for everyday work. Therefore, in the process of designing and equipping a kindergarten,
it is necessary to discuss and reflect on the opinion and experience of the staff, in order to
organize a fully functional space, tailored to the needs of the children. This would enable
children to have access to all the items that are located on the very element of the furniture so
that without any problems and effort they could reach them independently because of their

openness and visibility.

6.5. ATTITUDES OF EDUCATORS IN RELATION TO THE FURNITURE THEY USE IN
KINDERGARTENS
The teachers in their answers give their opinions, remarks, suggestions and advice regarding

the design of the furniture in the playrooms in which they work daily. Their thoughts and

attitudes, based on years of experience in working with children are of particular importance to
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be used in the design and production of appropriately designed furniture that will fit the psycho-
physical activities of children.

— The surveyed teachers believe that the furniture in the playrooms is “safe or somewhat
safe” (Table 52). In spite of this impression of the staff that the furniture is safe, any
redesign or new design should particularly take into account its improvement in this
segment (there are examples suggesting that the tables have sharp edges; lockers that
are too high and narrow, so that the elements are disturbed by statics; the lower legs of
the chair have wooden barriers that fall down during the course of their use and lead to
an uneven position of the entire chair; ...).

— Concerning the question of how often furniture is damaged, the answer of the teachers
in total is Nt=13% (Ns0=3.6%, Nsk=26.9%, Nzg=4.2%) is that they are often damaged;
39.6% of the respondents answered “yes, but not so often” (Ns0=87%, Nsk=22.4%,
Nzg=47.2%); and that they are rarely damaged - a total of Nt=35.7% (Ns0=41.8%,
Nsk=20.1%, Nzg=51.4%), (Table 50). In terms of the same question, how often do you
notice some kind of damage to the furniture, Nt=22.9% of the respondents said "rarely"
(Ns0=33.7%, Nsk=16.5%, Nzg=17.9%); "sometimes" Nt=59.5% (Ns0=55.4%,
Nsk=63.2%, Nzg=59.3%); and “often” Nt=17.6% overall (Ns0=10.9%, Nsk=20.3%,
Nzg=22.8%), (table 44). This leads to the conclusion that the furniture is damaging,
hence, it should be paid considerable attention to the safety of the furniture when
designing, which depends on the use of suitable materials, the choice of fittings and
constructive solutions that will reduce the possibility of damage to the furniture in the
first years of their use as a cause of injury and negative consequences to the children’s
health.

— Regarding the question of furniture mobility, Nt=16.1% of the teachers have given
answer "it has been frequently moved" (Nso0=10.7%, Nsk=13.8%, Nzg=27.1%),
Nt=58.9% of the teachers say "occasionally” (Ns0=49.2%, Nsk=59.2 %, Nzg=71.5%)
and "never" Nt=25% overall (Nso=40.1%, Nsk=27.1%, Nzg=1.4%). The furniture that
they move from one place to another in the playroom for the purposes of the educational
process, is moved "with no difficulty" answered a total of Nt=25% (Ns0=35.8%,
Nsk=16.5%, Nzg=25.7%); "there are some types of transportation difficulty" for overall
of 51.6% of the teachers (Ns0=37.1%, Nsk=56%, Nzg=61.1%); and "there are no
difficulties in moving" for Nt=23.4% of the preschool staff, (table 44). Nt=40.4% of the

teachers prefer easily mobile furniture in the playrooms, or not so easy to move, but the

Furniture design in facilities for preschool education as a basis... — doctoral dissertation, Boris lliev, M.Sc.



6.

DISCUSSION 169

teacher can move Nt=46.4%, (Table 45). It can be stated that furniture mobility is a
problem in the daily work activities of the sfatt and children. Therefore, more attention
should be paid when designing preschool furniture in order to allow for easier mobility
of it in the playroom. Buri¢ (2006) argues that the greatest shortcoming of furniture is
the inability to modify its function, mobility and combination in various forms. In order
to be able to make children's environments work for them, we need to create a generic
environment that can take different shapes and adaptations for different purposes, and
this can be achieved if the furniture in the premises can be moved from one place to

another without difficulty.

6.6. EDUCATORS’ VIEWS ON THE APPLIED COLORS

From the research carried out in all three Location through the method of surveying

teachers and children about colors and their application, the following can be seen:

Teachers believe that furniture by color should be in combination with wood and paint
Nt=50.8% in total (Ns0=35.9%, Nsk=54.1% and Nzg=66%); colorful, i.e. Nt=33.8%
of the total (Nso=54%, Nsk=33.2% and Nzg=7.5%); in texture of wood a total of
Nt=8% (Nso=3%, Nsk=7.7% and Nzg=15%); in one color total Nt=3.9% (Ns0=3.5%,
Nsk=1.8% and Nzg=7.5%); and don't know Nt=3.5% of the total, (Table 45).
According to the results, as well as from the data obtained from the above mentioned
experts’ literature, the furniture should be in neutral tones and not in too vivid, intense
colors in the interior. The use of furniture that retained the natural wooden look is most
appropriate, with a slight discreet use of color.

The teachers in Sofia are satisfied with the colors used to decorate the premises where
they work with children, while in Skopje and Zagreb they are somewhat satisfied with
the colors used (Table 52). Having in mind the answers of the teachers it can be stated
that they are not completely satisfied with the use of colors in the kindergartens.
Therefore, more attention should be paid to their use in future. This would be achieved
by forming a multidisciplinary team of professionals who would establish rules and
norms for the proper use of colors. The idea is not to limit the creativity of furniture
and interior designers, but to assist in the process of designing it, what effect the color

has in the space, the intensity it should have and the quantity that should be used.
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— From the offered seven chairs of the same type but in different colors (pink, blue white,
purple, light blue, red and gray), most of the children responded that they wanted blue
(10/34), then yellow (7/34) followed by pink, but no one chose white (Appendix V).

— To the the next question where as well there are offered chairs of the same type in 6
different colors (green, red, brown, blue, yellow and light pink), most of the children
chose yellow chairs (9/32), blue (8/32), evenly green and red (6/32), brown (2/32)
(Appendix V).

— To the following given task to color a square with their favorite color (three squares
were given), the first square was mostly colored red and blue (8/36), then green (5/36);
the second square is most often colored green (9/36) and yellow (8/36), while the third
one is mostly colored blue (7/36). No statistically significant difference was found
between boys and girls with regard to color selection for either the, nor for the second
nor for the third square. However, there is a difference in terms of "female™ colors,
pink, purple and violet being slightly more chosen by girls, while black and brown were
chosen exclusively by boys (Charts 17 and 18). When comparing the results obtained
from the children of this study, the analysis of the data obtained from the specific
literature, we come across identical results. Children recognize and select primary and
secondary colors (yellow, red, green, blue, orange, pink, violet ...). They recognize
white, black, brown and gray, but they are not so appealing to them (a few children
have chosen these as the desired color).

There are a lot of literature sources for the psychology of color, that is, its influence over
children, and the way it is used in the playrooms (Vodenova, 2017; ***, 2011; Kirova, 2006;
Starmer, 2005; Valkov, 2001; Pisareva, 1999). The intention in this thesis is not to analyze the
colors, but to provide basic information on how to use them in the area where children work.
In the countries where such a research has been carried out, there are no specific proposals and
suggestions on which colors should be used and how to be used in preschool facilities, hence
the need for certain standards based on scientific research, as a guide to designing the furniture
and arranging the interior of preschool facilities as a necessity. This would avoid the possibility
that the interiors would be edited in color only according to the wishes of the staff in the
kindergartens. Because of this, there are examples where children perceive the place as a dark
area and do not like to visit preschool facilities. One of the many factors influencing this, though

at first glance, it is the negligible choice of colors in the playrooms. From the foregoing, it is
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concluded that color influences the general ambient and atmosphere in the playroom, with an
indirect influence on the psychophysical development of children.

6.7. SPATIAL ORGANISATION IN THE PREMISES OF THE KINDERGARTENS

Children spend most of their time playing. Through play they achieve social interaction,
acquire new experiences, and the older preschool children begin to control their emotions in
group work. The environment and social interaction greatly affect the development of character,
and this is achieved through a common children's play. Both Nikoloska (2002) and Dobrevska
(2012), explains the concept of the play, in terms of the treatment of various theorists. The play
is considered as an asset where the child releases excess energy that cannot be spent otherwise.
Also, the play represents a complement to the energy of the child, which it has spent learning
unfamiliar and new tasks. the play as a tool for practicing skills that are essential for survival
and it can be concluded that the play is primarily means for the overall physical and mental
development of the child (Nikoloska, 2002; Dobrevska, 2012; Sandahl, 2019).

According to Nikoloska (2002) dealing with the developmental psychology of children,
the play is divided into several forms. The first and simplest is an observationalplay that appears
in the first years of the birth of the child. The child is not able to establish social interaction
with another child hence it will only observe other children or adults in their activities. The
infant mostly plays alone or with a toy, which at that moment caught its attention.

As infants from the ninth to the twelfth month, which includes the first nursery group,
spend most of the time sleeping or lying, playrooms should be organized so that there are
children’s beds that will be collapsible. Infants at this age begin to perceive the world and mature
motor skills better than before, and they begin to move independently in the space byway of
crawling. Therefore, playrooms should provide sufficient space in which they could move.
Nursery playrooms that cater for these groups of children do not require large spaces, not less
than 40 m2. As infants do not establish social interaction, unless an adult provides it, the need
for a separate space for playing, divided by a niche, is optional. The furniture necessary in the
playrooms includes boxes or shelves for placing the toys (Raycheva, 1998; Stevanovi¢, 2001;
Herrington, 2003; Colbert, 2006; Fiechtner and Albrecht, 2015; Remenschneider, 2017).

The child makes its first attempts to establish social interaction through solitary games.
The child, from an observer, begins to establish some connection with children who are already

playing. Maybe there exists some social interaction, but it is still inconsiderable (Nikolovska,
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2002). This type of play is also most present with infants or children aged from birth to three
years.

Infants aged 18 months to 2 years, which includes the second nursery group, make
efforts to stand straight, grasping for an object in front of them or are in the phase of beginning
steps, but still not quite stable. For this reason, in addition to beds, the playrooms should contain
shelves or storage boxes for the toys that will have no sharp edges or made from a material that
cannot cause injuries in case the infant falls trying to establish a balance when attempting to
walk. As this age shows greater social interaction, i.e., in a given short period only two children
can play, playrooms should be somewhat larger than the previous ones, because the process of
playing requires more space (Stevanovic, 2001; Nikoloska, 2002; Stankovi¢, 2009).

Infants from 2-3years of age start to stand on their own, playing games that take
advantage of a seated position such as, for example, dice setting, drawing and the like, so that
in the playroom, the tables and the chairs are projected at their height. As the children begin to
play with each other, and with the presence of more furniture, the room needs a larger space,
not less than 50 m? (Nikoloska, 2002).

For children in the early childhood period, at the age of 3-6 years, parallel, associative,
and cooperative games are characteristic. Parallel game is a form of a game where children sit
side by side with similar content, with no social interaction. Associative game allows social
interaction of a group of children, but there is no concrete division of roles and achievement of
a final goal (Nikoloska, 2002; Stankovi¢, 2009). Cooperative games represent the highest level
of social interaction in the preschool period when children are grouped together to carry out
specific activities in order to achieve a specific goal (Nikoloska, 2002). The children have
divided their responsibilities.

The children in the small group, aged from 3-4 years, are organized in a group of two
to three children, but their interaction lasts from 20 to 30 minutes. Very often they switch games
and emotions (Nikoloska, 2002). For this reason, the areas of interest should be divided into
small sections (zones), dividied with physical partitions or partition walls made of the furniture
itself or the toys. It is better to have more such small play areas/zones, since as described above
they have the potential of playing in small groups and often get bored of the game, so they
switch from one game to the next. There should be tables and chairs along with the small,
partitioned areas/zones in the playrooms (Nikoloska, 2002; Stankovi¢, 2009).

Children from 4-5 years or the middle group are organized into larger groups of three

to five children. They perform their activities independently. Certain teaching activities are also
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being set at this age. Because of this, in the playroom near the partitions, space should be left
in one part where the tables and chairs should be placed. At this age, children, in addition to
free games they choose themselves, they begin to perform some psychic activities on the tables
and chairs, such as drawing, modeling, solving certain tasks (Stevanovi¢, 2001; Nikoloska,
2002; Stankovi¢, 2009).

Children from 5-6 years old have good social interaction, getting prepared for school
time, so most of the space is occupied by tables and chairs, where a certain teaching activity is
performed through play, such as learning letters, counting, foreign language and more. The
partitions should exist in the form of daily centers, each center for a certain activity. Due to the
higher psychological development, better group cooperation and the ability to control their
behavior, it is necessary to have less partitioned parts in the playrooms (Stevanovi¢, 2001;
Nikoloska, 2002; Stankovi¢, 2009).

The location of the centers is important for individual functioning, as well as for
establishing harmony and balance in the room. Their proper organization and setting in the
space leads to the space to be fully best equipped. The centers need to be set up correctly so as
not to confuse the children. Play and Sitting Surfaces: Children love to sit on the floor; there
they have more control of their bodies and can adjust their height according to their activity.
We have to keep this in mind when setting up activity areas. Sometimes a table can be limiting.
Mood: Children love contact with the outside, the nature. In order to establish contact with the
nature, sufficient natural light and openness to it must be provided, in order to observe it from
the inside, which has a calming effect on the children. Storage and Display are among the
essential attributes of activity areas. These can promote independence and encourage the
educational process by prolonging concentration, inhibiting distraction and encouraging child-
initiated investigation. If materials are well organized and easily accessible, fewer pieces will
be lost, there is less chance of spilling, and the frustrations of waiting are minimized. Place
shelves at right angles to the walls, so that valuable wall space can be used for display. The
backs of some shelves also lend themselves well to exhibiting children’s artwork. Time:
Children spend 6-10 hours a day, five days a week there. This is not a short period, and paying
great importance on the formation of the personality, therefore the appropriate and quality way
of arranging the space has a crucial role. Psychology Today published a study that about one-
quarter of the children who spend more than 45 hours a week in daycare centers develop serious
behavioral problems in later years, including aggression and hyperactivity. Interestingly, this

seemed to have little bearing on the quality of the program (Mow, 2006).
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Areas with open low storage shelves, cruiser centers, shatter-proof mirrors, child-size
tables, chairs, and sinks provide opportunities for independent play, hygiene, and rest. A child
should be free to play individually, with a small group, or with a large group of peers. Both
environment and learning materials should promote self-confidence, self regulation, and self-
control, and teach social skills such as taking turns and sharing. Infants learn self-feeding and
self-care skills, while toddlers and preschoolers learn life skills such as tying their shoes, serving
themselves food, and brushing their teeth. This is an opportune time to learn respect and
empathy for others. It is also a prime time to obtain an awareness of aesthetics and instill a love
for music, art, dance, and other artistic expressions. Nature walks and trips to the zoo and
museums are extensions of the classroom which open young minds. As independent learners
gain these abilities, they serve as a stepladder for further learning and development of a strong
self-concept (Hernandez, 2010).

According to the above said, it can be stated that in the playrooms where certain parts
are partitioned children behave better. As in preschool children social interaction is weaker,
partitioned parts in space act favorably due to the fact that children can be grouped into smaller
groups. The interaction between them lasts longer. The concentrate better and are more focused
on the activity which is performed, become more independent because they have no need to
call on the educators in case of a slowdown of activities. They are also not exposed to constant
interruptions and observation by other children or educators. If the child feels the need to be
alone able it can hide and to return to the activities later. According to many authors dealing
with the preschool period of children, such as Altman and Stokols (1987), the need for
withdrawal of the child to regulate the level of social activity is achieved if there is a space
where they are sheltered and would remain in it for as long as needed to achieve a psychological
balance. This psychological need of children to retreat to a certain part of the playroom does
not pose psychological destruction, but simply the child requires a break from excessive
interaction, to withdraw from a conflict or a little rest. After reaching the psychological balance,
the child returns to the task it left or to another, which again starts the social interaction.

The partitioned zones in the playroom can be completely enclosed as separate rooms for
a particular activity or partially enclosed, by way of furniture or toys. The completely
partitioned rooms do not allow for a view of the rest of the room, and at the same time, educators
do not complete control over the children. As younger children need to be near the educators
due to the attachment to adults, especially characteristic for this age group of children, they do

not feel comfortable staying in fully enclosed parts. According to Nikoloska (2002), the
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connection to adults of children aged 2 to 5 is very pronounced. When not at home, they express
this attachment for their educators, and hence follows the above stated conclusion. Because of
this interaction in pairs is small. In the partially separatedparts of the playroom children have a
wide view of the surroundings, even when educators are further away from them this does not
interfere with their interaction, aseducators they arewithin their sight. The barriers, due to the
need of children to be connected to the carers or educators, must allow for a visual access from
all parts of the playroom and this is accomplished by using transparent materials or the certain
parts of the space that aresupposed to be a separate area to have no visual barrier.

“Children learn through process, not product. Instead of providing toy castles, we want
them to build their own castles. If you give a child something prefabricated, there is no process
and there is no learning* (Remenschneider, 2017). To create a space that is driven by the
learning process, children need to be given full freedom in choosing materials, toys and didactic
tools. This is achieved when the materials are placed on furniture elements that are easily
accessible to children, on shelves that are at their height. It is also best to use cabinets that are
open on both sides and have plastic sorting boxes on them. This allows children to have access
to the materials at their disposal and to decide exactly which one to choose in the process of
performing a task (Remenschneider, 2017).

In the playrooms where there are no barriers, children are more aggressive, social
interaction is weak and they are focused on the educators. Children have no option for isolation
if they need it, are exposed to views from other children and interruption in the process of an
activity is greater. Unlike foundations that have partitions, in the playrooms that have no
barriers children all not focused on the play itself, they do not initiate a certain activity, no
discovery spirit is present, the behavior of children is accidental and they do not focus on a
specific task for a longer time. According to Stankovic (2009), author of "Psychological aspects
and design of children's preschool institutions”, the playrooms of an open type suit the needs of
infants at the stage when they start walking, in an educational model when the dominant role is
played by an educator or when the goal is to achieve better management of the group.

According to the type of games, they can be divided into so-called "clean™ games and
"dirty" games. Dirty games include those where, after finishing, children need to wash or use
water during the game, as in modeling dough, plasticine, and the like. Therefore, a certain part
of the playroom needs to be separated for this activity, and to have sinks in the immediate

vicinity.
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In the research that has been done for the needs of this paper, it can be seen that the
situation in Skopje and Sofia is not satisfactory. The playrooms have no activity centers and are
not divided into smaller corners. The playrooms are fully open, in the middle there are tables
and chairs or free space where there is nothing. Also, in most preschool facilities, the cabinets
are too high and children cannot freely reach objects. In Zagreb the situation is a bit different,
the playrooms are divided into small corners, the cabinets are fully adapted to the height of the
children, but in some of the buildings the centers are such so that chaos occurs in the room, they
are confusing and do not have a clear indication of the purpose of the centers (Figures 53, 54
and 55). “’Children play with each other much more when the zones, the centers are connected

and clear than when they are separated’’ (Liempd, 2006).

Figure 53 a, b, c. Examples of spatial organization in Polygon 1. Open space without partitions.
Photo: lliev, 2017
7
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Figure 54 a, b, c. Examples of spatial organization in Polygon I1l. Open space without partitions.
Photo: Iliev, 2017

Figure 55 a, b, c. Examples of spatial organization in Polygon Il. Space with a partition.
Photo: lliev, 2017

Space organization and the design of the playrooms are an important factors in children's
mental maturity. They should not only be pleasing to the eye, but also to have a purposeful
function to children growth. When the space is well organized with open paths that clearly lead
to the activity centers, the children can deal with a certain activity or game on their own. They
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can move freely and be redirected from one activity to another, or from one center to another,
without the need for the presence of a teacher'sconducting a certain activity. When space is
poorly organized, children depend on the teacher for guidance and the teacher’s behavior
becomes directive. When teachers spend a great deal of time directing group behavior, they
have less time to assist individual children and children have fewer opportunities to participate
in free play. When the space is not well organized, the children depend on the teacher's tasks.
For example, after an appropriate change in the environment such as the addition of a complex
or super play unit, children may engage in more free play, exhibit greater self-reliance, or
develop longer attention spans (Colbert, 2006).

As a result of Kirova (2006), boys are more prone to untidy rooms, and they feel
comfortable in that mess, while girls want to be in a little tidier area "everything in its place."
Boys also prefer a space that has more shapes and constructive elements, and girls prefer a more
colorful part with more color movement. There should be no specific division that would
separate male from female children. An integrated space containing these two components can

be arranged, a variety of colors and constructiveness of lines and shapes.

6.7.1. Behavioral and educational activities regarding kindergarden’s environment

According to all given results and observations, the huge problem in the most
kindergartens are the environmental design and quality of the usage of space, both in playrooms,
or the whole kindergarden’s facility. Space (or environment) in which the children reside is
conceived depending on the type of educational and behavioral activities. These activities are
characteristic for the groups of kindergarten especially children aged 5-6. They are grouped in
the central part of the playroom and most of the time for these activities is used in a group
interaction aimed at teachers, working on tables and chairs. Thus, the playrooms for the
intermediate and older group need more space allocated to the part where tables and chairs will
be placed, while not neglecting the parts that are partitioned, but to a lesser representation from
the playroomsof other groups. In case of a physical activity then the same space is used, where
are tables and chairs are placed, so they are moved away to get a completely empty space.
Therefore, tables and chairs should be easy to maneuverby the children themselves, so they can
be able to move freely through space. Easy maneuverability on this type of furniture also leads

to a certain grouping of the children, if so required by an activity.
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6.7.2. Other parameters affecting the modification of the space — playroom

According by researching, talking to teachers, and observing children’s behaviour this
several claims were made. The room in which the children reside should be flexible in terms
of furniture and partitions that are in it, so that they can be moved by the children themselves.
Children feel comfortable in space in which they have control, i.e., when they can freely move
elements around it. This helps the children fully fit in the space, to explore, create new, small
spaces suitable for their activity. If the space is completely static, then insecurity arises in
children and they are less independent. The space should also be clear, which means that every
part of the playroom clearly indicates for which function it is intended. If the space is chaotic
the children will be disoriented, and any activity will be performed with less capacity because
they can not discern the space clearly enough. In this context, the communication facilities the
whole environment (space) should also be clear and concise to avoid disorientation. This can
be achieved by inserting color in the corridors themselves as well as on the walls and the floor
surface. Moreover, space should be visually accessible, because for children, although at certain
times of the day they wish to withdraw in some part or play in smaller groups, the visibility is
still very important (Figure 56 and 57). On the other side, visibility is also good from the point
of view of safety, as carers have constant supervision of the children. Visual access, besides
except in the playrooms, should also be present in other areas used, such as the wardrobe area,

toilets or communication facilities.

Figure 56 Colorfull corridor Figure 57 Example of corridor, before and after.
Source: web 15 Source: Dudek, 2008

According to Nikoloska (2002), an important factor for social interaction is the size of
the premises as well as the resources therein. If the playroom is too small this increases
aggressiveness and emotional excitement. In rooms that are too spacious, children can be "lost"

if the space is not properly organized. Toys also affect the interaction of children, e.g. each
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child has its favorite toy at a certain period of the day. Contrary to this, if there are fewer toys,
children are more in a position to socialize with each other, i.e. social interaction increases.

A very important factor affecting whether children will accept the space where they
reside, is whether they consider it as their favorite spot. It is known that they feel relaxed and
positively respond in familiar spaces. Hence, playrooms should be functionally designed, just
like their homes. To know exactly where to eat, where to sleep and where to play. The space
should be plastered with their drawings or objects they have made in kindergarten (Stankovic,
2009), using varied, but delicate colors. This is done in order to make it easier for them to accept
the space. This way, they connect to a space that provides a comfortable, safe, and cozy
atmosphere and a space that offers full "mystery" they can constantly explore and where they
would want to return. The exploration could be encouraged, for example, by adding houses in
which children can enter and climb (see the chapter 6.13., new ideas and visions). This is
achieved by adding various elements in space, by placing a net of interesting forms on the walls
at different levels, etc. This type of equipment and elements in space can be placed in the
playroom of residence or in a separate area intended for such activities. It can also be the space
for multiple purposes.

The area where children stay under the above given analyses should include all
segments where the child can perform various activities in a certain part of the day, that is to be
complexly structured. That means it should contain all the features that support the proper
physical and mental development of the child.

In terms of the physical development of the child, despite meeting a certain size, the
space also should be flexible. This means that if some more dynamic physical exercises occur,
they should be held in the space allocated for it, such as the multipurpose hall or the yard. If
such space is not available, meeting only the psychological component is not enough, because
the progress of physical activities under the supervision of a trained person positively influences

the healthy development of the child body.
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Figure 58 A playroom divided on small zones
Source: web 13

o

Figure 59 Clearly defined spaces eliminate chaos.
Sourse: web 14

From the answers received from the surveys of the staff in the kindergartens in the three
location, it can see the current situation in the playrooms, their vision for them, whether they
are satisfied or not with the spatial organization and whether they pay attention to it at all.

When asked what type of activities you most often apply: in large groups the answer
was of a total Nt=34.9% (Nso=13.3%, Nsk=74.8% and Nzg=4.1%); in smaller groups was the
answer of a total of Nt=12.4% (Ns0=4.1%, Nsk=12.8% and Nzg=21%); individually was the
answer of a total of Nt=12.2% (Ns0=0.5%, Nsk=25.7% and Nzg=7.6%); and all types
depending on the given task answered by a total of Nt=48.7% (Ns0=82.1%, Nsk=5.0% and
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Nzg=69.7%) (Table 43). In Skopje, they usually have activities in large groups, so the
playrooms are of an open type. In Sofia and Zagreb, activities are performed from all
perspectives depending on the work process. Observing the interior in Sofia, from the point of
view of furniture layout, it can not be stated that the work process takes place according to the
given answer. In Zagreb, it can be stated that the type of activities with the children is somewhat
consistent to the spatial organization. ,When you walk into a well-designed preschool
classroom, you see children and adults working together in a productive surrounding. There are
children constructively engaged and teachers busy observing, facilitating, and challenging the
children. The environment supports all this by assuming several of the responsibilities we
typically associate with teachers. It helps the children interact, learn, and avoid unproductive
activities, such as running and getting in each other’s way. Thus, the environment actually
becomes another teacher in the classroom. Careful attention to these elements reduces how
much time the teachers spend maintaining safety and order. This frees up time for higher levels
of teaching, which ultimately increases learning* (Klein, 2014).

According to the results, kindergarten staff believe that the playrooms "correspond to
the size of the dimensions”, a total of Nt=54.1% (Nso=74.1%, Nsk=37.1% and Nzg=52.8%);
"too small” considered by a total of Nt=26.9% (Nso= 24.9%, Nsk=18.5% and Nzg=42.4%) and
"too large™ by a total of Nt=19% (Nso=1%, Nsk=44.4% and Nzg=4.9%). In terms of furniture,
they consider that the current situation is good, a total of 34.6% (Nso= 29.3%, Nsk=27.1% and
Nzg=53.5%); it has more furniture than it needs by a total of Nt=12.9 (Nso=4.5%, Nsk=16.1%
and Nzg=19.4%) and it has less furniture than it needs by a total of Nt=52.5% (Nso= 66.2%,
Nsk=56.9% and Nzg=27.1%) (Table 44).

To the question: "How should the playrooms look in terms of special organizing"?
(devided with furniture), considered by a total of Nt=19.9% (Ns0=28.4%, Nsk=22.1% and
Nzg=4.9%); divided into several small functional units, i.e. furniture centers that correspond to
these centers, considered by a total of Nt=21.3% (Nso=12.6%, Nsk=20.3% and Zagreb 34.5%);
one part of the space to be open, while the other part to be with functional centers, considered
by a total of Nt=22.6% (Ns0=28.4%, Nsk=10.6% and Zagreb 33.1%) and a polyvalent space in
which the centers that correspond to the current work task can be created together with the
children, considered by a total of Nt=36.2% (Ns0=30.5%, Nsk=47% and Zagreb 27.5%) (Table
45). Kindergarten staff are somewhat satisfied with the way the playrooms where they work are
being arranged (Table 52). They also think that to some extent they have enough space for free

movement through the playrooms (Table 52). According to Klein (2014), there are four main
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factors in creating an environment that enhances the learning process while arranging a space.
In addition to children's well-being (safety), it should be observed How the materials present
should encourage learning (set-up), that is, how toys, materials and didactic means are placed
in the space. The perspectives of those who will use the environment (culture — to increase the
comfort for example e.g., pillows, baskets, curtains, and cushions), a very important element is
the proper zoning in the space. The playroom should be divided into variety of group sizes and
configurations: small group time, large group time, individual time, one-on-one with a teacher,
and time to work with a partner (Klein, 2014).

According to the placement of certain functions performed in the playroom, the staff
have an opinion that the sleeping or resting place should be placed in a separate room,
considered by a total of Nt=83.6% (Nso= 95.3%, Nsk=90.4% and Nzg=59.3%), while a total
of Nt=13.2% believe that the sleeping place should be in the same room where the daily
educational process takes place. In Sofia and Skopje, over 90% of teachers said they preferred
a separate room as a sleeping place. This answer is logical due to the fact that the daily making
of the beds, especially in Skopje presents a big problem. In Zagreb, over 50% of the teachers
prefer a separate sleeping place. Here the percentage is lower due to the easier manipulation
with the beds or mattresses.

According to whether the food should be served in the same room where the daily
educational activities are performed, the opinion is divided, a total of Nt=39.8% (Ns0=42.3%,
Nsk=29.1% and Nzg=52.8%) consider it should be served in the same room, and a total of
Nt=48.2% (Ns0=53.1%, Nsk=49.5% and Nzg=39.6%) consider that it should be served in a
separate room. According to Stankovi¢ (2009), if the food is served in another room, it may
have a negative impact on the children, due to the loss of the home atmosphere to which they
are accustomed, because they feel better in the same, unique space in which they perform all
the activities. The children's toilets "should be placed next to the playroom™ considered by a
total of Nt=85.1% of the kindergarten staff (Ns0o=30.5%, Nsk=47% and Nzg=27.5%). When
designing this type of buildings, the opinion of the staff must be considered, in order to facilitate
their daily work (Table 51).

On the floors in the rooms where children spend the most of the time, there should be:
parquet, according to a total of Nt=20.4% of the teachers (Ns0=19.3%, Nsk=23% and
Nzg=17.9%); combined carpet and parquet, according to a total of 64.5% of the teachers
(Ns0=61.4%, Nsk=64.8% and Nzg=68.3%); linoleum, according to a total of 8.1% of the

teachers (Nso=10.2%, Nsk=6.1% and Nzg=8.3%); carpet or rug all over the surface or ceramic
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tiles according to less than 4%, (table 45). In the mosaic method, from the 5 offered answers
for different types of floor (linoleum in different colors and shapes 3/36, ceramic tiles 0/36,
polyester tiles that are assembled in different colors 8/36, parquet 4/36 and sponge with uneven
surface in different colors 21/36 (Figure 23). Most of the children pointed out a floor covering
that has unevenness and is in different colors. The answer is logical due to the fact that children
always choose things that associate them with game, and at the same time increase their
imagination. At the same question number 2 on the Questianary that was asked in different time
periods in kindergartens in the Czech Republic and Croatia (Dijanos$i¢, 2019) most of the
children answered under alinoleum), c (polyester tiles that are assembled in different colors)
and e (sponge with uneven surface in different colors) (same answers). With this, it can be
stated that the surface softness of the floor material and the different colors attract the children's
attention. In the study of Abramson et al. (2006), 41 kindergartens in three different cities
(Birmingham (AL), Detroit (MI) and Houston (TX) in USA) were examined, where they were
analyzed by collecting dust. Four samples were assayed for dust mite allergens,
Dermatophagoides peteronyssinus, Dermatophagoides farina, cat allergen Felis domesticus
and cockroach allergen Blatella germanica. Dust mite allergens proliferate in warm
temperatures and high-humidity areas, also dust mite were high in schoolrooms with carpets.
Therefore, it can be concluded that hygiene is also a very important factor. In the playrooms
where there are carpets, regular and thorough disinfection is needed, unlike other floor
coverings (Abramson et al., 2006).

When asked "should teachers have some kind of education by experts related to the
application and use of children’s furniture", a total of 20.8% of the teachers confirmed (Nso=
35.4%, Nsk=15.5% and Nzg=9%); a total of 46% answered negatively (Ns0=37.9%,
Nsk=41.8% and Nzg=63.4%); a total of 33.2% of the teachers do not know (Ns0=26.8%,
Nsk=42.7% and Nzg=27.9%) (Table 51). Such an answer to this question is expected and
logical because teachers in addition to the daily responsibilities they have in the teaching
process with children, accept this as an obligation more, for which they consider themselves
not competent enough. What type of furniture is most suitable for preschool children, what
material it should be made of and whether it meets all the elements that it should have is a
question that should be answered by a team of interdisciplinary experts.

The physical environment can either contribute to children's development and support
staff and parent goals or create a permanent impediment to the operation of a high quality

program. Designing a high-quality, developmentally appropriate child care facility is a highly
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complex task which requires specialized and unique skills. The design and layout of the
physical environment, which includes the building, interior finishes, outdoor spaces, selection
of equipment and room arrangement has a profound impact on children's learning and behavior

and on teachers' abilities to efficiently do their jobs (Stoecklin, 2007).

6.8. DISCUSSION REGARDING OF MANUFACTURER’S SURVEY RESULTS

The respondent manufacturers - distributors of preschool furniture in the answers in the
servey give their suggestions, opinions and comments related to the process of designing the
furniture as well as in the process of public procurement of the furniture. Their answers, as well
as the analysis of the answers helps to predict and define certain trends in the design of
preschool furniture, and on the other hand the commitment to improve the overall process of

conducting public procurement of furniture:

— Companies (5/12) generally participate in the public procurement process for equipping
kindergartens, while they are constantly reporting (3/12), the rest occurring sometimes
(2/12) or never (2/12).

— Companies apply in the public procurement process because: (7/12) have all the
required elements according to the documentation required from them and can be
competitive with the price of their products; (4/12) possess all the required elements
according to the documentation required from them and can be competitive with the
quality of their products; (4/12) have started cooperation with preschool institutions.

— (8/12) of the companies know that they should use European standards in the production
of preschool furniture, while (4/12) do not know that it should be used.

— (11/12) of the companies replied that the price should not be the only condition when

buying furniture through public procurement.

Regarding the overall process of public procurement, the companies provided the

following answers and suggestions:

— All the companies except one consider that they are generally satisfied with the
description of the tender specification of the required goods.

— The companies are generally satisfied (10/12) with the guidelines themselves and the
specification in the guidelines given in the tender specification for the goods used. Only

two companies are generally dissatisfied with them.
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— The companies consider that the tender documentation should state: (5/12) the exact
dimension and details of the requested product, then (8/12) consider that there should
be detailed descriptions of the product that is required. Companies also believe that the
tender specification for the goods in demand should be improved in terms of: it should
contain the exact dimensions of the product required (4/12); detailed specifications of
the form and shape of the furniture with attached drawing (7/12) and; detailed product
characteristics described (6/12); and detailed description of quality characteristics
(2/12).

— From the process of opening the tender documentation (5/12) of the companies consider
that they are satisfied; generally satisfied (4/12) and generally dissatisfied (3/12)

— The surveyed (5/12) of the companies consider that the members who participate in the
tenders for the public procurement are comprised of professional staff; this opinion is
not shared by (2/12); (4/12) do not know. Despite the answer that they are mostly
satisfied with the expertise of the members, the companies believe that the process of
public procurement should include experts in the field of architecture 7/12, experts in
the field of wood technology 7/12, as well as experts in medicine and quality.

— The companies consider that they lack a detailed guide or rulebook for equipping

kindergartens (6/12) or that the existing ones need to be modified or renewed (3/12).

From the obtained answers it can be seen that the very process of public procurement of the
products for equipping the kindergartens should be improved and completed, so that in the
future there would be no confusion and mistakes. Legal and other bylaws, rules and regulations
should contain clear and unambiguous and precise provisions in order to point to an accurate
description of the type of products in the tender procedure, to contain precisely defined
dimensions, appearance, shape, use of specific materials and other characteristics which
individually determine the required product. In the conversations with the staff in the
companies, the most common problem is when the demander (the principal or the teachers in
the kindergartens) asks for a specific product, but they do not know how to describe it, specify
it and explain it, so that later they express dissatisfaction with the product that has been
produced. Therefore, professionals and experts should be involved in this whole process, which

would avoid problems of this kind, i.e. to minimize them.

— The companies (7/12) make procurement / production most often of more than 6

products (chairs, tables, beds, cabinets, didactics ...); also (7/12) of the companies claim
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to use the group of EN 1729; while the rest use some others or do not use norms at all.
The companies are satisfied (5/12), or generally satisfied (7/12) with their products.

— The companies (10/12) consider the design to be one of the most important elements in
the process of producing preschool furniture; The design in the companies is prepared
by a designer (4/12), an architect (3/12), a wood technologist (5/12), a graduate
mechanical engineer (2/12); With the current design of the preschool furniture (5/12)
are satisfied, (3/12) are unsatisfied, to some extent satisfied are (2/12), do not know
whether they are satisfied or not (3/12); To improve the current design (3/12) would
change the look (the shape), the construction or material (3/12), the overall design
concept (2/12), don't know (4/12).

— (8/12) consider that the size of the chairs and tables is adjusted to the age of the children,
while (2/12) consider that it is not harmonized, the others do not know.

6.9. DISCUSSION ON CHILDREN DRAWINGS AS A PART OF MOSAIC METHOD

When designing furniture and interiors, children should be listened to and thought about,
because they know and feel the most about what they miss, what they would like to have in
their own playroom or what they have more and what does not suit them or limits them. In order
to understand the attitudes and needs of the children, the Mosaic method was implemented in
cooperation with the teachers. One of the tasks was to draw their own playroom from their
dreams. This method was performed on children from 6 years of age and in the preschool group.

On the figures 60-67 illustrations are given from the children that has drawn the
playrooms of their dreams. Attention should be paid to the details of the drawings such as: the
use of colors, colorful carpets, joyful colors on the walls, posters with their favorite heroes on
the walls, many toys, small game houses... Furthermore, it is a positive finding how aware the
children have been in terms of the inappropriate and unobtrusive appearance of the classroom
(wishes such as: beautiful curtains, beautiful and colorful chandeliers, colored carpets, with
animal motifs (in the form of fish or geometric motifs), and the old and ugly furniture that
comes with it: uncomfortable (unstable broken chair... needs such as shabby furniture, soft

chairs, armrests, lift button chair, etc.).
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Figure 60 Children’s drawing 1
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Figure 61 Children’s drawing 2

Figure 62 Children’s drawing 3
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Figure 63 Children’s drawing 4
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Figure 64 Children’s drawing 5

Figure 66 Children’s drawing 7

Figure 65 Children’s drawing 6

Figure 67 Children’s drawing 8

6.10. DISCUSSION ON THE ANALYZED RESULTS

The furniture used in the preschools is a sublimate of knowledge from many areas. For

suitably designed furniture of this type, many factors are important. Several conditions need to

be met (Bajbutovi¢, 1983; Grbac, 2003; Neufert, 2003; Grbac, 2006; Domljan, 2011), such as:
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medical, avoiding fatigue, free movement and movement of the body. The pedagogical
requirement means that the furniture should be adequately constructively and shapely designed
to be fully adjusted to the educational process. Ergonomic-anthropometric, constructively
economical, ecological, aesthetic, are the other necessary factors that preschool furniture should
contain to fully satisfy the conditions for its utilization.

The comprehensive approach to designing furniture for kindergartens is not conditioned
only by the process of its design, but also by all the stages it goes through to reach the final
consumer.

One of the main problems in the procurement of furniture, which has an impact on
production, is the fact that the furniture used in preschool facilities must be procured through
public procurement, and free choice is limited since the specifications are prepared in such a
way that the choice is usually directed to only one criterion, the lowest price of the furniture.
This means that the financial factor is crucial in the procurement, and all the other are neglected.
In addition, each municipality does not have the same financial resources, so considerable
differences are obvious. Another problem when purchasing furniture is the insufficient and
scarce number of appropriate guidelines. Recently, only in Croatia exist a manual for equipping
educational institutions, where all the parameters of what the furniture should look like and be
designed are comprehensively processed (Domljan at al., 2015). Also, in the regulations for
preschool activities, the appearance of the furniture is described very generally. The details are
undefined, which leads to great diversity in the design process of the investors, manufacturers
and others involved in this process. Due to the lack of rules and norms for furniture and
equipment, it often remains unspoken, accelerated and deficient in the quality of the users’
needs (Domljan et al., 2015).

Without well prepared rulebooks, guidelines and standards, with very clearly and
unambiguously established parameters, one can not reach a quality solution to the problems in
planning, design and construction of furniture for preschool institutions. Hence, the lack of a
clear boundary as to which age group can use appropriate furniture leads to the design of
furniture not according to professional criteria, but according to the wishes of the principals of
preschools or furniture manufacturers. This leads to the production of cheap shape-wise and
construction solutions. Uniform furniture costs less, it is sold more easily and at a lower price,
and temporally coordinated production does not require new investments in fresh constructive
solutions and design shapes (Domljan, 2011). Some of the chairs analysed in the study of

Domljan (2011) have not changed their shape in more than 50 years. Hence, when procuring
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furniture, what is more important is satisfying the number of pieces of furniture rather than their
practical and ergonomic purpose.

The results obtained stimulate thinking that the designers or architects who are to create
the design are not necessarily aware of the children's needs, pedagogical standards, and
psychological needs. Many times architects and designers create designs that look good
aesthetically, but are not functional and practical. ,,When designing furniture, very often the
users are not consulted directly, for example, those users for whom this furniture has been
intended. In the survey conducted in the kindergartens in Zagreb, 90.7% of the respondents said
that they had not been consulted by architects or designers, and 83% said that this
communication between architects and those working in kindergartens is very important (Buri¢,
2006). Very often, preschool buildings are being built to look more like a decoration rather than
to look like a functional unit that they have been intended to be. The more money spent on the
exterior look of a building the less money remain for furniture and the elements needed for a
spacious organization. In the case of wrong designs, children cannot adjust as easily as adults
(e.g. Stoecklin (2007) emphasised “if the washrooms for children are too high they become
unusable, if they are too low children can start climbing up on them ”).

When designing kindergrten furniture, pedagogical tendencies should be followed, and
a well-designed product can easily allow the space to be organized thus that modern
pedagogical and psychological standards are met. When designing this type of furniture, one
should consult the staff of the kindergartens, so that the furniture would be practical and at the
same time to consider the psycho-physical development of the children. It is often the case that
the staff do not know well to express or explain their knowledge and experience in view of what
type of furniture they prefer and need in the playrooms. Therefore, a good communication is

needed between the different structures.

6.11. NEW APPROACH FOR DEVELOPMENT OF THE FURNITURE FOR KINDERGARTENS

Preschool furniture represents an integral and inevitable element in the architecture of
preschool facilities and a compulsory segment of the environment of the preschool institutions,
with a significant influence on the educational and development process that takes place in
them. The preschool table and chair, on which the reserch was focused, are only a small segment
of the preschool environment, which contribute to a sense of satisfaction or discomfort,
concentration, acceptance, rejection... creating a positive or negative environment for learning

and stay. For the purpose of quality design and performance of the overall design in preschool
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facilities, all the elements that children and teachers use or with which are surrounded should
be defined. Doctors, psychologists, sociologists, pedagogues and other professionals point to
the great importance of the fact that the circumstance when a person feels comfortable and has
a sense of satisfaction and success has a positive impact on his health. All this can only be
achieved when furniture, other equipment and surroundings in preschools are appropriate and
adapted to their needs, in scale and proportions consistent with child's anatomy and body.

Many factors influence the achievement of a good design of preschool furniture and
environment in kindergartens. They are described and commented in many papers and almost
all of them mention the need for their interdisciplinary approach to the complete process of
shaping the product. The design of preschool furniture represents the interaction of a great deal
of knowledge from other scientific fields such as pedagogy, medicine, design, architecture,
economy, ecology, ergonomy and many more. The factors influencing the development of
preschool furniture and the pedagogical process are the discoveries and new solutions in the
field of wood technology, new design solutions, new materials, the impact of technological
development in other technical areas, socio-political events, the improvement of technical
standards and the quality of production, the development of the curriculum, the influence of
fashion, the impact of globalization and many more.

Designing an optimal place for working for children in kindergartens is a responsible
task for all participants, mostly due to the fact that in the pre-school period the child's body
experiences the biggest changes, which is conditioned by the rapid growth and development.
Deformations and irregular body growth in this period can have lasting consequences for the
human organism, following it for a lifetime.

The defined requirements with elaborated product or product assortment criteria is the
basis for the designing solutions, illustrated by sketches and drawings. Different concepts in
creating design solutions are differ in form, constructive solutions, application of materials and
the technological process in their preparation. As a result to this, the furniture either needs to
be redesigned or new innovative solutions should be created (see chapter 6.13.).

The goal is to create furniture, which will be fully designed according to the needs of
all users: children and teachers, but also to all those who participate in the educational process,
where they would feel free, comfortable, creative and healthy. Withal, their action in the space
would be directed towards a complete positive development both of the individual and

collectively.
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6.12. PROPOSAL OF A NEW PURCHASING METHODS/PLAN

The plan of the new proposal for a purchase of the kindergarten furniture could take

place in several stages:

1.

Creating a team. To choose a multidisciplinary team; To participate a certain number of
children who are direct users of the furniture, equipment and the overall environment in
the kindergartens; To be involved - interviewed teachers and nurses from kindergartens
who can recommend out of their everyday and long experience and knowledge good
ideas and solutions; To be consulted employees - doctors in health institutions,
engineers in the field of wood industry or furniture designers; The employees in the
state and local government as the main stakeholders should also express their opinions
through the public procurement of furniture selection in pre-school institutions;
Consultation with furniture manufacturers.

Defining the need for new furniture. Introducing all members of the team with the need
for a new kind of pre-school furniture. Warning about the current situation of existing
furniture and its negative impact on children. Defining the educational process (the
different type of maintenance of daily activities also requires appropriate furniture).
Creating a vision. Description of the curriculum and a programme for kindergartens
through which real insights about what type of furniture is needed will be gotten.
Drawing and textual description of future furniture by creating an eventual new form,
materials, method of use, maintenance.

Implementing the plan. Providing technical support to the whole team. The biggest
problem could arise from the attitude of the traditional and solid attitudes of the teaching
staff in the implementation of creative, free and advanced ideas; the rigid bureaucratic
system that does not have the willing or desire to change the rulebooks and the
surmounted, non-complied with reality standards; inadequate application of the existing
standards in the furniture design; the lack of anthropometric data for pre-school
children; ignorance and inertness of the manufacturers in designing innovative products
- furniture, which will stimulate creativity and dynamism; lack of understanding of the
need for financial support for new solutions at the national (state) level and the like.
Valuating the plan. Monitoring the progress of the plan and changing the steps if

necessary.

Furniture design in facilities for preschool education as a basis... — doctoral dissertation, Boris lliev, M.Sc.



6. DISCUSSION 193

6. After sale monitoring and noticing the impact of the new environment on the behavior
of children and teachers.
The persistence, courage, impetus and the challenge for new research open the
possibility of creating another, different setting in pre-school institutions, with the ultimate goal
of creating a healthy young generation that is full of physical and mental health.

6.13. NEW IDEAS AND VISIONS

Designing the furniture and interior of a playrooms are complex process. As a designer,
the starting point for solving this problem are children. Everything else in the environment is
just considered parameters that must support the child and his growth and development.

The design in its essence means the shaping of products that arise by reaching a
compromise between manufacturers /distriburtets and users. Since the final design of the
products is influenced by a multitude of factors, the designer must cooperate with professionals
from different fields: ergonomists, technicians, technologists, constructors, market researchers,
managers, businessmen and others. It represents a teamwork in the design process, with the
design itself directly linked to the overall development of the product.

The question of what a good design can be given a principled answer: a good design is
an achieved compromise, an interdisciplinary cooperation and a synthesis of the problem
(Domljan, 2011). The design is the solution to the overall problem in the process of creating,
not just solving the shape of the design.

The conceptual solutions are obtained in response of the research results. Observing the
motorical and psychological activities of the children, the play process, the conversation with
the teachers and the professional staff like psychologists and pedagogues, lead to the creation
of some conceptual solutions. The psychological aspects that affect the development of the
child are taken into consideration, such as giving complete freedom in the process of play,
through which the child develops and learns best. On the other hand, from the obtained results,
the child feels safe, develops when he can act freely and fantasizes in a space in which there are
abstract elements related to the flora and fauna, elements from children's fairy tales. The classic
way of arranging the playrooms with a central place on the tables and chairs in which the teacher
has the main role is already an outdated model. A space should be provided in which children
will have the freedom to choose which activity to do, complemented by interiors and furniture

that will allow them to be more creative.
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Figure 68 Sketches of the dragon (multifunctional furniture elements).
Steps when sketching a dragon
Drawings by author.
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Figure 69 Dragon, multifunctional furniture elemnt for play and work.
Concept by author, drawing by Sanja Simoska, 2021

A dragon
inspired by children's
fairy tales. The
dragon is a
multifunctional piece
of furniture in / on
which children can
play. The game
consists in the fact
that they can climb
on it, slide, enter it.
On the tail there are
tables with chairs, so
the children can draw
and eat. The dragon
is placed in the
central part of the

room.
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Figure 70 Table ladybug.
Drawings: by author, 2021
Table in the shape of ladybug. Inspiration from nature, faunas.
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Figure 71 Castle- a multifunctional piece of furniture for playing and sleeping.
Concept by author, drawing by Sanja Simoska, 2021.

Castle - a
multifunctional piece
of furniture inspired
by children's fairy
tales. The castle is on
two levels. On the
lower level there are
small sleeping rooms
with  openings in
various shapes on the
walls. On the second
level there are nets
for climbing skates,
tents and tunnels.
Around the castle
there is a jungle in
which there is a

variety of fauna
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Figure 72 Conceptual solution of playroom.
Concept by author, drawing by Sanja Simoska, 2021

A playroom with no tables or chairs. The interior is accentuated by the free movement and activities of the children. There are climbing nets along the entire length of the room. On the walls
there are climbing hold. Each child can independently choose whether to rest, play or perform some type of activity.
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Figure 73 Intrior design of playroom.
Concept by author, drawing by Sanja Simoska, 2021
Playroom whit more content for activity. Tables placed in gropup of 4 and looks like houses. The same construction has beds,

too.
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7. CONCLUSION

Kindergartens, a preschool institutions, are facilities in which educational and care
activities are performed. The design framework of these facilities is strictly controlled and
limited in advance by the many functions performed in them. Kindergartens should be a place
where special attention should be paid to the health and safety of the children, as well as
ensuring proper social and educational development. When designing, arranging and equipping
these facilities, attention should be paid to the needs of the children. Therefore, the (play)rooms
where the children stay, should be in the function of the child himself. One of the main
preconditions for the proper functioning of the preschool institutions are the spatial organization
and furniture design. All the functions should be understandable inside playrooms, also should
be clear and unambiguous.

Based on the conducted research, conclusions were made with regard to the set
hypotheses and objectives of the research. The results of the research achieved the following
goals:

O1: It was found that the current furniture with which children come into daily contact
in kindergartens in three different countries is not suitable for healthy growth and development
of children, from the point of view of design, functional dimensions prescribed by applicable
standards, use of wood and other environmental materials, safety and other criteria.

02: Basic requirements have been established for the design and equipping of
kindergarten furniture, which has given impetus to further research and the involvement of
professionals from several different scientific fields.

Also, the hypotheses of the work were confirmed:

H1: Furniture used by children in kindergartens does not meet the requirements of
modern pedagogy, design, quality, safety, ergonomics and sustainability, as evidenced by the
results of measuring and comparing the dimensions of furniture and children, educators'
answers in the questionnaire and observing and photographing children's body position on used
furniture.

H2: It is possible to define new modern requirements and criteria for product design and

quality, and thus create preconditions for maintaining children's health (as shown in Chapters
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6.12 and 6.13, where new guidelines for furnishing and ideas for furniture design in buildings

for preschool education that create the foundations of healthy child growth and development).

Additionally, following can be detetminated and concluded in details:

1. The dimensions of the furniture do not correspond to the anthropometric measures of
the children, which is confirmed within all the types of furniture, for all age groups.
There is a lot of inconsistency and deviations. Tables and chairs are either larger or
smaller. Improperly designed furniture in this way has the most direct, negative effect
on the psychophysical development of the children. As a result, an incorrect posture,
back and neck pain, fatigue, and loss of concentration may occur.

2. The use of contemporary and for the children appropriate furniture in means of
dimensions and proper use of furniture requires active and ongoing education of the
staff in kindergartens.

3. The furniture that is used in whole does not meet the pedagogical standards and is not
in accordance with the new modern needs in the teaching process. Although few of the
teachers show a certain awareness and understanding of the inappropriate environment,
in most of the respondents there is a certain resignation, coping (adaptation) and
acceptance of the current situation. Therefore, the furniture should be easily movable
and multi-functional, with an easy possibility for adaptation in space. This mostly refers
to storage furniture which is oversized and heavy.

4. Proper use of ecpologicaly and healthy materials when designing furniture and interiors
in kindergartens. Greater application of wood and natural materials should be accepted
as and standard.

5. For safety reasons, bunk beds should not be used in kindergartens. Children from one
to six years old are too young to use these kinds of beds.

6. The existing regulations are too general and, in some places, vague and ambiguous. This
can lead to confusion for the manufacturers, investors, kindergarten employees, and
others involved in the process of purchasing and using furniture. With comprehensive
analysis and involvement of interdisciplinary teams of experts, the rules and standards
that should be binding in the process of furniture design should be improved.

7. The procurement of the furniture for the needs of the preschool institutions is done in a

procedure established through public procurement. Despite criteria of economically
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most favourable offer the main criterion for the procurement is the quality including the
lowest price, and not the quality of the furniture. In this case, the best choice of the
supplier is limited.

8. During the procedure of public procurement of furniture for preschool institutions, the
tender documentation should be well and precisely processed, in order to avoid various
interpretations and misleadings, doubts and mistakes in the future. This means that the
documentation should contain an accurate specifications and technical description of
the products in the tender procedure and clear indications regarding the precisely
defined dimensions, appearance, shape, characteristics, use of materials, etc.

9. Inthe regulation that determine the equipming of preschool institutions, more precisely
the types of furniture are flexibly described in the tearms of design. In kindergarten
facilities there is a need for differently designed furniture, for example, the chair, in
addition to the main purpose of sitting, to be a toy or didactic tool. Therefore, the
rulebooks should provide set of instuctions that do not explain the type of furniture so
rigidly, to allow the possibility of procurement and furniture that will change its
appearance, and not as before, a chair can be a chair only and nothing more. The biggest
disadvantage of furniture in the space is the inability to change its purpose and combine
it into various forms.

10. The furniture used in the kindergartens is not produced (designed) by a multidisciplinary
team of experts. The process of designing this type of furniture should be controlled
from the very beginning to the very end, until its production.

11. The official body that conducts the public announcement for procurement and equipping
of furniture in kindergartens must have professional staff in the field of architecture,
construction and design of furniture and quality of furniture, or they must be consulted
or otherwise involved.

12. It is necessary to prepare regulations (guides or rulebooks) for equipping the preschool
space in which the characteristics of the furniture (the required height sizes, appearance,
construction, materials, quality) will be defined in detail. In the Republic of Croatia at
the University of Zagreb Faculty of Forestry and Wood Technology the manual for for
equipping educational and training institutions (Domljan et al., 2015) where all the
parameters of what the furniture should look like and be designed are comprehensively

processed is published.

Furniture design in facilities for preschool education as a basis... — doctoral dissertation, Boris lliev, M.Sc.



7. CONCLUSION 204
13. Needs for designing furniture and the whole atmosphere in playrooms that will provide
complete freedom to children, encouraging creativity and easier learning. Gradual
abandonment of classic and impractical interiors with a central place on tables and
chairs. Creating a space in which children with the help of multifunctional furniture will
be able to play through which they more easily master the process of growth and

development.

Proper organization of space and the use of appropriate equipment adapted to their age
is also an important factor for the proper growth and development of children. Analysing the
psychophysical activities of children as well as the functions they perform, a space must be

designed and arranged that will correspond to their proper growth and development.

In the playroom there should be parts that will be partially divided, because children of
this age want to play in smaller spaces, and when they feel the need to be left alone, due to
excessive interaction, they can take refuge in one of these divided parts. The playrooms that are
part of the facilities of this research are not organized to that concept. They are of the open type,
which negatively affects the mental development of the child. Therefore, the partial division
model should be used. It is necessary to divide the parts around the corners of the room, i.e. in
those playrooms that are spacious to make such corners along the entire length of the playroom.

The partitions can be made of furniture elements or toys that are in the playroom.

The sleeping function would be most effective if it was separated in a separate room,
where each child would know his/her crib, so that he/she could lie down whenever he/she

wanted.

The solution to all the problems listed above is complex and systemic and requires

involvement of several competent institutions and teams of people from various professions.

This thesis confirms the necessity of intensive interdisciplinary cooperation of different
professions on this issue in future research and design of furniture in buildings for preschool
education, where the main users are: children - fragile beings who, by appropriate approach to
their healthy growth and development, create the foundations of a healthy community and

society as a whole.
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APPENDIX |I. FORM FOR ANTHROPOMETRIC DIMENSIONS OF THE RESPONDENTS - CHILDREN

(In each polygon the template was prepared in the official language of the state)
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APPENDIX Il. SURVEY FOR RESPONDENTS - EMPLOYEES IN KINDERGARTENS

(In each polygon, the survey was conducted in the official language of the country)

gz \ 860 . '1‘1

UNIVERSITY OF ZAGREB - FACULTY OF FORESTRY
Children’s furniture and wooden products in kindergartens

QUESTIONNAIRE

To Whom It May Concern,

As part of our PhD research at the Faculty of Forestry, University of Zagreb, we are conducting a survey
to get your opinion on furniture and equipment you regularly use when working with children in kindergartens.
The survey is conducted in Zagreb (Croatia), Skopje (Macedonia) and Sofia (Bulgaria).

Your views and needs are very important for the proper design of this type of products and can
significantly contribute to a systematic, healthier and more creative design of your own and your children's
environment. Therefore, we would like to kindly ask you to take some time and try to answer the questions below.
It will take you about twenty minutes. Unless otherwise stated, always circle only one answer to a question.

At the end of the questionnaire there is a blank box in which you can enter your comments,
recommendations and reflections or clarify your answer to some of the questions.

Thank you for your help and patience!

Department of Furniture and Wood Products Research Team

University of Zagreb, Faculty of Forestry, Department of Wood Technology.

For additional questions and information, please feel free to contact us directly at the following e-mail address:
MSc Boris lliev, PhD candidate: borisnikolailiev@gmail.com

Danijela Domljan, PhD: ddomljan@sumfak.hr
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APPENDIX Ill. SURVEY RESULTS OF THE RESPONDENTS /EDUCATORS - SUGGESTIONS AND
COMMENTS

Results of Polygon 111, Sofia:

AKO Te3u BbLNPOCKM BU BABXHOBABAT 33 HOBU Npeasioxennn, 3abenesku n naeu, oTHOCHO
obzasexpaHeTo u obopyABaHETO B AETCKUTE [PaAvMHU, MOAA, HanuweTe BawuTe
npeanoxeHua. baarogapal
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AKO Te3n sbnpocu Bu BABXHOBABAT 33 HOBU NPeANoKeHNA, 3a6eNeXKN U AU, OTHOCHO
ob3asenaHeto u obopyasaHero s AETCKUTE  PaAvHWU, MONA,

Hanuwerte Bawure
npeanoxenus. bnarogapsa!

“22

AKG TEsW BBLAPOCH BH BALXHOBABAT 38 HOBU NPEANOKEHMA, IFBENEHKM U UAEH, OTHOCHO
065aReMATHETO ¥ OGOPYASAHETO B ASTCKUTE [PIAMMNA, MOAR, HANUUeTe sawuTe
npeanomertn, Baaroaapn|

‘ \\‘\\ C g g LA £ 5 ONC ¢
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21 To be comfortable, practical and compatible to the children's age. To be in color, colorful and well
arranged.

22 | have a note on the size of the beds. Nowadays the children are tall; the beds are small both in the big
and preschool group.

2 | think that the furniture should suit the needs of the children, but it should also have its own
individuality adapted to the attitudes of the staff.

Furniture design in facilities for preschool education as a basis... — doctoral dissertation, Boris lliev, M.Sc.
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AKO T34 BLNPOCH By BALXHOBHBAT 33 HOBYK NPEA/IOKEHHA, 3a68NeXKH W HABHK, OTHOCHO
obiasempanero ¥ 0OOPYABAHETO B AETCKUTE FPafMHK, MONA, HAMMWETEe Bawwre
npeanoxexus, Bnaropaps!
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Results of Polygon 11, Zagreb:
pitanja inspir 1 na nove prijedloge, primjedbe |ideje vezana uz oblikovan)
amjestaja | opreme ticima, molimo Vas da napisete svoje prijedloge. Hva
p)
§ [i
/ / p )
/ 4
) £
|
|
Vs
Ako su Vas ova pitanja inspirirala na nove prijedloge, primjedbe i ideje vezana uz oblikovan|e
namiestaja | opreme u vrticima, molima Vas da napiSete svoje prijedioge. H
0
\ || 1

V|26

24 There should be enough lockers for the didactic means, in which the materials (for which a lot of time
and effort have been spent) would be stored.

% The design of the furniture to be related to nature. Shape that are inspired by natural phenomena,
plants, animals, the space...

%6 More attention needs to be paid to how colors affect people, as well as children. What colors to use?
Should everything be colorful? When choosing materials, should they be artificial?

Furniture design in facilities for preschool education as a basis... — doctoral dissertation, Boris lliev, M.Sc.
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1 Vas ova pitanja inspirirala na nove prijedioge, primjedbe i ideje vezana uz oblikavanje

namjestaja i opreme u vrti¢ima, molimo Vas da napisete svoje prijedloge. Hvalal

VI

Ako su Vas ova pitanja inspirirala na nove prijedloge, primjedbe i ideje vezana uz oblikovanje

namjestaja i opreme u vrticima, molimo Vas da napiiete svoje prijedloge. Hvala

VIIIZe

27 Furniture in kindergartens need to be redesigned so that children can be more independent in their use.
Cupboard doors should have stoppers to prevent injury, and wheel furniture should also be fixed. Didactic
cupboards should have folding plates that can be used as a place to play, to procrastinate or something else in
need.

28 In the context of furniture mobility, which is desirable because children can participate as well , it is
very important to have an adequate brake. Everything that has wheels should have a brake. One proposal is to
include professions in the manufacture of furniture (such as design, functionality, polyvalence, etc.) with this type
of research, discussion, exchange of experiences, expression of interest and need.

Furniture design in facilities for preschool education as a basis... — doctoral dissertation, Boris lliev, M.Sc.
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APPENDIX IV. SURVEY ON RESPONDENTS - MANUFACTURERS / SUPPLIERS OF PRESCHOOL

FURNITURE

(In each polygon, the survey was conducted in the official language of the country)

SVEUCILISTE U ZAGREBU - SUMARSKI FAKULTET
UNIVERSITY OF ZAGREB - FACULTY OF FORESTRY

Design of furniture in pre-school facilities as a basis for healthy growth and

development of children
Questionnaire

To Whom It May Concern

As part of our PhD research at the Faculty of Forestry, University of Zagreb, we are conducting a
survey aimed at obtaining information on the design, production and distribution of furniture in
kindergartens of fered at public tenders for equipping them.

The survey is conducted in Zagreb (Croatia), Skopje (Macedonia) and Sofia (Bulgaria).

Your attitudes, opinions and attitude towards the processes of designing and manufacturing
kindergarten furniture, as well as the current conditions related to supply of this type of furniture,
are of great importance for the possible improvement of all conditions. from the initial idea to the
distribution.

Using the furniture you produce and/or sell can significantly contribute to the systematic, healthier
and more creative growth and development of children.

Therefore, we would like to ask you to please take some of your time and fry to answer the questions
we are asking you in this questionnaire. It will take you about twenty minutes. Unless otherwise
stated, always circle only one answer to the question.

Thank you for your help and patience!

Department of Furniture and Wood Products Research Team
University of Zagreb, Faculty of Forestry, Department of Wood Technology.

NAME OF THE COMPANY

Addrcss

Contect person

Phorc / cell.

Email addness

date of complstion of the survey I

Furniture design in facilities for preschool education as a basis...

— doctoral dissertation, Boris lliev, M.Sc.
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Appendix V. SURVEY ON RESPONDENTS / CHILDREN - MOSAIC METHOD

(The material was written in Croatian)
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5. Pantthe squases with yout favorte color
6. Drawyour playroomwhe yout favosee futnture
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APPENDIX V1. PERMITS FOR CONDUCTING RESEARCH WITH CHILDREN

Sveucilisteu
Zagrebu

Ericki savjét Sveudilista u Zagrebu

KLASA: 602-04/19-17/11
URBROJ: 380-106/334-19-6
Zagreb, 11.srpnja 2019.

Sveudilidte u Zagrebu
Sumarski fakultet

Eticko povjerenstvo
Predsjednik

Prof. dr. sc. Nikola Pernar
Svetosimunska cesta 25
10000 Zagreb

Predmet: Misljenje o sukladnosti postupanja u planiranom istraZivanju vezanog uz
izradu doktorskog rada mr. sc. Borisa Ilieva s nacelima i pravilima Etitkog kodeksa
Sveucilista u Zagrebu

Podtovani gospodine predsjednice Etickog povjerenstva,

na svojoj sjednici odrzanoj 18, lipnja 2019, godine Eticki savjet Sveucilista u Zagrebu (dalje u tekstu:
Eticki savjet) razmatrao je Misljenje o sukladnosti postupanja u planiranom istrazivanju vezanog uz
izradu doktorskog rada mr.sc. Borisa [lievas nacelimai pravilima Etickog kodeksa Sveucilistau Zagrebu
od 13. svibnja 2019, godine' (dalje u tekstu: Misljenje).

Eticki savjet zahvaljuje Vam na postupanju prema ¢lanku 3s. stavku 1. Etickog kodeksa Sveucilista u
Zagrebu (dalje u tekstu: Eticki kodeks) i dostavi Misljenja te Vas obavjestava kako je navedeno
Misljenje primio na znanje,

Izradenim Misljenjem, Eticki savjetje dobio cjelokupan i nedvojben uvid u predmet, a Misljenje ujedno
sadrzi sve propisane dijelove, ukljucujudi i uputu o pravnom lijeku, $to kao novi element mora
sadrzavati svako prvostupanjsko misljenje, Naime, ¢lanak. 33. stavak ¢, Etickog kodeksa daje pravo na
zalbu dionicima etickih postupka protiv prvostupanjskih misljenja etickih povjerenstava sastavnica.

Ericki savjer pohvaljuje rad Etickog povjerenstava Sumarskog fakulteta, a rad Etickog povjerenstva
Sumarskog fakulteta primjer je dobre prakse medu sastavnicama Sveudilista u Zagrebu.

S poStovanjem,
predsjednik Etickog savjeta Sveucilis
Prof. dr. sc. Valerije Vréek, v.r. V &

Naznanje:
1, Profidr. sc. Damir Boras, rektor

) Mr s Boris lliev
4 Dismohrana, ovdje

cbu, p.p. 407, Trg Republike Hrvatske 14, 110000 Zagreb
tel: 4385 (0)1 4564 127; 45 64 107; faks: +385 (0)1 4830 602
e-mail: badunizghe ivicasusabunizghe url: www.anizghr

Furniture design in facilities for preschool education as a basis... — doctoral dissertation, Boris lliev, M.Sc.
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REPUBLIKA HRVATSKA
GRAD ZAGREB
GRADSKI URED ZA OBRAZOVANJE
KULTURU 1 SPORT
KLASA: 601-02/17-01/495
URBROIJ: 251-10-12-17-2
Zagreb, 28. rujna 2017,

SVEUCILISTE U ZAGREBU-SUMARSKI FAKULTET
Zavod za namjc3taj i drvne proizvode

Ivica Grbac, predstojnik Zavoda za namjestaj i drvne
proizvode

10 000 Zagreb

Svetosimunska 25

Predmet: Provodenje istraZivanja proizvoda od drva i djegjeg namjestaja u djecjim
vrti¢ima u cilju o¢uvanja zdravlja djece
- suglasnost, dostavlja se

Gradski ured za obrazovanje, kulturu i sport suglasan je s provodenjem istraZivanja
proizvoda od drva i dje¢jeg namjestaja u vrti¢cima Grada Zagreba, Mr. sc. Borisa Ilieva, koji je
na doktorskom studiju na Sumarskom fakultetu Sveugilista u Zagrebu.

Cilj istrazivanja bio bi uspostava novih kriterija i propisa za oblikovanje predmetne
okoline, proizvoda od drva i namjestaja u prostorima predskolskih odgojno-obrazovnih
ustanova.

S poStovanjem

Furniture design in facilities for preschool education as a basis... — doctoral dissertation, Boris lliev, M.Sc.
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GRAD ZAGREB
GRADSKI URED ZA OBRAZOVANIE

KLASA: 601-02/18-01/21
URBROI: 251-10-12-18-4
Zagreb, 8. ozujka 2018.

DJECIIM VRTICIMA GRADA ZAGREBA
ravnateljima/ravnateljicama

Predmet: Provodenje ankete o namjestaju u djecjim vrtiéima
- dostavlja se

U okviru istrazivanja za doktorsku disertaciju Sumarski fakultet Sveudilista u Zagrebu
uputio je zamolbu ovom Uredu da omoguéi provedbu ankete u djecjim vrti¢ima Grada Zagreba s
ciljem dobivanja misljenja vezanog za namjestaj i opremu koju svakodnevno koristite pri radu s
djecom. Anketa se paralelno provodi u Zagrebu (Republika Hrvatska). Skopju (Republika
Makedonija) i Sofiji (Republika Bugarska).

Vasi stavovi i potrebe od velikog su znacenja pri odgovaraju¢em oblikovanju ove vrste
proizvoda te mogu znacajno doprinijeti sustavnom, zdravijem i kreativnijem oblikovanju
vrtickog okruzenja. Stoga molimo da anketu proslijedite radnicima u Vasem vrti¢u 1 organizirate
sto vedi odaziv popunjavanja on-line ankete.

Anketa je on-line i nalazi se na linku:
htips:/goo.qiformsye Dk SV2

S postovanjem,
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APPENDIX VII. RESULTS OF COMPARING FURNITURE WITH JUS AND BDS STANDARDS

JUS standards D.E4.021:1965 and D.E4.022:1965

Republic of Croatia and Republic of Macedonia 30 years ago used to be in one country,
Yugoslavia. In the time of Yugoslav standards there was no EN standards. Instead of it both
countries used Yugoslav standards JUS D.E4.021:1965 (***, 1965a) and JUS D.E4.022:1965
(***, 1965b). The standards refer to tables for preschool children (Table 2) and chairs for
preschool children (Table 3). Tables 2 and 3 show some important dimensions of chairs and

tables used over 60 years ago.

Table 60 Preschool tables and chairs size in standards JUS D.E4.021:1965 and JUS D.E4.022:1965

Standard Size (The measures are in cm)

Chairs

80x80, 90x90,
120x80, 130x75

Bulgarian standard BDS (bC) 8475-88

The Bulgarian standard BDS (BJIC) 8475-88 (1988a) covers the functional dimensions
of furniture for preschool children. It includes furniture for storing personal belongings,
furniture for feeding and working, sitting, and laying. Despite the European standard for
furniture for tables and chairs (***, 2015a). The seating furniture is divided into 6 groups,
namely: for children up to 1 year, from 1 to 2 years, from 2 to 3 years, from 3 to 4 years, from
4 to 5 and a half, and from 5 and half to 7 years (Table 3). The tables are divided also into 6

groups (Table 4).
Table 61 Preschool chairs size in standards Bulgarian standard BDS 8475 — 88

Age of children, years
Parameters Uptol [1-2 | 2-3 | 3-4 |4-512 |5172_7
Height (The measures are in mm)
510-770 780-880 | 890-980 | 990-1040 | 1050-1140 | 1150-1250
Seat height from floor, H 160 200 230 250 280 300
Seat width, B 180 180 200 220 240 260
Seat length L, no less than 180 260 260 290 290 320
Tilt of the backrest relative to | 8°
the vertical
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Table 62 Preschool tables size in standards Bulgarian standard BDS 8475 — 88
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Age of children, years
Parameters Uptol [1-2 | 2-3 | 3-4 | 4-512 | 5127
Height (The measures are in mm)
510-770 780-880 | 890-980 | 990-1040 | 1050-1140 | 1150-1250
Seat height from floor, H 280 380 420 460 500 540
Seat width, B 350 350 400 400 450 450
Seat length L, no less than 350 450 450 450 600 600

Regarding the furniture for storing personal belongings (wardrobes), the BDS
determines the height of hanging from the floor, divided into four groups, namely for children
aged 2 to 3, from 3 to 4, from 4 to 5 and a half, and from 5 and a half to 7 years. And range
within the dimensions of 100, 110, and 120 to 130 cm.

Normative acts for performing a preschool educational process
In the Rulebook on performing the activity for institutions for children in the Republic
of Macedonia (***, 2016c¢), the description of the furniture is specified in article 35th paragraph
3rd (***, 2016c, page 13), which states: "Equipment and furniture in kindergartens should be
functional, portable, stable, made of quality material, preferably natural one, easy to maintain
and with aesthetic appearance and adjusted for the age of the children”.
In article 37th of the same Rulebook, a description of the equipment in the playrooms
is given, only in terms of dimensions, as follows:
Group of children up to 2 years old:
e Wardrobe cassette 40/30/40 cm.
e Fixed bed with dimensions 60/120/80 cm and 60 cm high fence, with distance
between vertically placed obstacles of maximum 8.5 cm (for children up to 18
months old)
e Mobile bed 55/120 cm (for children over 18 months, up to 2 years).
e Tables 80/80/40 cm with 4 chairs each (for children aged 18 months to 2 years)
etc.
Group of children aged 2 to 6:
e Bench for taking off shoes with a width of 26 cm, height 38 cm and length 15
cm per child.
e Tables with dimensions 80/80/48 (for children aged 2 to 4 years).
e Tables with dimensions 80/80/56 (for children aged 2 to 6 years).
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e Chair with dimensions 31/22/29 (for children aged 2 to 4 years).
e Chair with dimensions 36/24/34 (for children aged 2 to 6 years).
e Mobile bed 55/120 cm. (for children aged 2 to 4 years).
e Mobile bed 55/140 (for children aged 2 to 4 years), etc.
In Article 42nd of the same Rulebook the following conditions have been determined:
“The furniture should have rounded edges, easily movable, while the cabinets and high
furniture should be fastened to the floor and wall. The furniture should be made of natural
materials. Children's tables and chairs should be in accordance with the prescribed standards”.
In the State pedagogical standard in the Republic of Croatia (***, 2010a), in article
50th paragraph 3rd, only a general description is given of the furniture in the playrooms where
the children are staying. The content is identical to the Macedonian one, which states:
“Equipment and furniture of kindergartens must be functional, portable, stable, of quality
material, preferably natural one, easy to maintain, steady colors, aesthetic appearance and
adjusted for the age of the children”.
In the Order for the health requirements for kindergartens in the Republic of Bulgaria
(***, 2007) in article 14th, paragraphs 1st and 2nd, a general description of the furniture in the
playrooms is given. Contents reads: “Playrooms are equipped with tables and chairs that are in
harmony with the anatomical and physiological characteristics of the child. In the playrooms,
a feeding section with tables and chairs is equipped, with the anatomical and physiological
characteristics of the child”. Article 15th provides a description of sleeping furniture, which

reads: “The bedrooms are equipped with beds that are easy to maintain and comfortable to use”.

Comparing the measured chairs and tables with the standard JUS D.E4.021:1965
and JUS D.E4.022:1965

The comparison of the measured chairs from location | and location Il according to the
JUS standard is shown in Table 33. For the tables, there are no any significant deviations, or if
they are some, it is most often in the part of the length of the tables. With red color and marking

- (minus) the inconsistency and deviation from the norm are indicated, expressed in cm.
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Table 63 Comparison of types of chairs with D.E4.022:1965.
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. .. .. | deviations (in mm)
size to which it height of seat | effective height of | Inclination | Inclination
chair type belongs depth  of | backrest of backrest | of seat
according to seat
D.E4.022:1965 | h8 t4 h7 a al
A Big 60 + + + +
B Small + + + + +
C Small 2 + + + +
D Small 2 + + + +
g D1 Big 5 + + ¥ ¥
g E Big 5 + + + +
oS F Small 42 + + + +
G Big 6,5 + + + +
H Small -3 + + + +
J Big 2 + + + +
J1 Big 3 + + + +
I Big 5 + + + +
11 Small -4 + + + +
K Small 2 + + + +
L Small + + + + +
M Big 3,5 + + + +
N Big 6
= N1 Big 4
5 N2 Big 2 * * * *
] N3 Small -4
2 0 Big 6 + + + +
P P1 | Bi Big | 5 1
P2 Sl 1 i i i i
Bi 6
R R1 Big 5 + + + +
R2 Big 1
S Small -4.5 + + + +

Comparison of the measured furniture with the standard BDS (B/[C) 8475 — 88

The comparison of the measured dimensions of the chairs and tables from location 11|
with the BDS is shown in the following Tables 34 and 35. With red color and undreline the

inconsistency and deviation from the norm BDS (BJIC) 8475 - 88 are indicated, expressed in

cm. The dimensions in the Bulgarian standard for table sizes, compared with the European one,

range within the size marks from 0 to 2. Within it there are two sizes smaller than size mark 0,

while the other four enter the range of size mark 1 and 2. The same goes for the chairs. Two

sizes are smaller than size mark 0, while the other four sizes of the BDS enter the dimension

range of size mark from 0 to 2.
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Table 64 Comparison of type of chairs with BDS 8475 — 88

Dimensions (in mm)

type  of | size mark | st | st | dephof | of backie
chair according to BDS seat

8475 — 88 h8 b3 t4 ol
T 6 + +5 -7 +
U 6 +5 +3 -3,5 -
Ul 5 +1 +3 -3 -
\% 6 +0,5 -2 -3 -
W 6 +7 / + R
X 5 +0,5 +4 + +
Y 6 +2 +4 -6 N
Z 6 +2 +4 -1 +

Table 65 Comparison of type of tables with BDS 8475 — 88

Dimensions (in mm)
width  of
top, per
height of | depth  of | person at
type of table table top table top front edge,
where
size mark pupils sit
according to BDS | hl
8475 _ 88 @2em) | U e
16 | 6 +2 -10 -20
location 111 17 16 -2 -10 -15
18 | 6 +2 -10 -20
19 |5 +2 -10 -10

Regarding the furniture for storing personal belongings (wardrobes), the BDS determines
the height of hanging from the floor, divided into four groups, namely for children aged 2 to 3,
from 3 to 4, from 4 to 5 and a half, and from 5 and a half to 7 years. The dimensions started
from 100, 110, and 120 to 130 cm. All measured samples fit into the dimensions prescribed by
the standard. The wardrobes also fit into the dimensions that are determined by the standard in
terms of the height of the hanging measured from the lower shelf and the width of the locker.
The only deviation from the standard is in the height intended for the storage of footwear and

hats, which is determined to be not less than 25 cm.

Comparison of the furniture with normative acts for a preschool educational process

The comparison of the measured dimensions of the chairs, tables, and beds from location
| with the Rulebook on Performing the Activity of Institutions for Childrenin the Republic of
Macedonia (***, 2016c), is shown in Table 36. With red color and marking - (minus) the

inconsistency and deviation from the normative are indicated, expressed in cm.
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Table 66 Comparison of types of furnitures with the ulebook
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Dimensions
ISGIE || TG | GICES height of | depth of | Width of top width | depth
pe of chair gl | @ s @ table top | table top | surface of bed | of bed
seat seat Table bed
hl (+20
h8 b3 t4 mm) tl bl B L
A Big 1 -6 + 1 ok 156/76 74 Al + +
B small -2 1 + 2 -5 -6 -6 A2 + +
C small + 4 + 3 2 + + A3 + +
D small + 1 + 4 2 + +
D1 | Big + + + 5 2 + +
E Big + -1 + 6 2 + +
F small -4 1 + 7 -4 + +
_ |G Big 15 7 + 8 -4 -18 -18
s | H small -5 1 +
= | J Big -3 1 +
§ J1 Big -2 + +
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