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... Observations, twenty five years ago...
...imagination and concept ...

Faculty of Architecture
Interfaculty School of Desigl

School furniture system
Didactic educational tool

Design of £hool desk- development of
children's creativity

MA Thesis

Zagreb, 1996.
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School furniture ORLA

Tvin d.o.0.Wood Industry Virovitica
prototypes

1998

ORLA
still in mass productio
1998- 2019




University of Zagreb
Faculty of Forestry

The Design of Contemporary School
Furniture as a Prerequisite for
Maintainance of Pupils' Healt

Ph.D. Thesis

Zagreh 2011

design concept oflynamic sittingpy using
ecological wooden materials



Croatian Ministry of Science and Education
Universityof ZagrebFacultyof Forestry

SCIENTIFIC PROJECTS

201314 Development of new furniture for sitting in
educational institutions.

201516 Development of school furniture by applying new
forms and constructions.

School chair aimed fatynamicsitting, tested inLabfor
furniture quaility, acording thestandard EN 1729
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FUNDAMENTAL ITEMS / QUESTIONS...




E» FUNDAMENTAL ITEMS / QUESTION

MAIN QUESTIONS:

Z SITTING:Can a young body struggle with today's
length of sitting and inactivity without minor /
major psychophysical disorders ?!

E ...today'spupilsaresitting longer(andevenmore!)and
havelessphysicalactivitiesthan in the last century

Z DESIGNWhy school furniture has not undergone
almost no changefor more than 300 years??

A ....design,construction technological, functional...
almost the same office / school comparison

Z WELLBEING:Doesand HOWDOES school
furniture affect pupils health?



E» FUNDAMENTAL ITEMS / QUESTION

MAIN $ %3 ) ' . QUESTION:

Z What are contemporary pupilsO 1 Add A O% =5

requirements for healthy growth and b2 .
development 8 A T wkell-being?

ergonomics / anthropometric
creativity (aesthetic- visual)
functionality

ecologically
socialbehaviour

safety

AAAT EToc OCI T A

Too T o T To T Do

A How should look like theclassroomof the

future ?
School furniture EO 1 1 O OEA AE O éfini@iy faA iktd -Orauldi - ahdarans-disciplinary
E E A6 On the®@I&Srdom, but may cause approach is needed

severalhuge health problemsin the future!
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E» FUNDAMENTAL ITEMS / QUESTION
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2011 PROJECT WOOD IS GOOD

W Add Bew -/ - |
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financial supporiCroatianChamber ofEconomy
Croatian ForestsMinistry of Agriculture Republic
of Croatia

two competitions

The goalhigheruse of wood and wood
materials in educational buildings
(kindergartens)

1. The competition for thearchitectural
conceptof the facility - typicalwooden
structureskindergarten

2. The competition for thedesign of
furniture and equipmentor
kindergartens

The problem of realization z WHY?



E» FUNDAMENTAL ITEMS / QUESTION

20137 1015 PROJECWOOD IS GOOD

Creating a book of technical descriptions for
wood products - educational institution (2012
2013

Leader / editor: DanijelaDomljan
Collaborators: Ivica Grbac, Viatka E O AOBHE | O E ¢

{LLTET

61 AjVigkoslavsE OE) OEARA wODPéEc¢ | KVALITETA |
. - TEHNICKI OPISI
Publisher. Universityof ZagrebFacultyof Forestry PROIZVODA

CroatianChamber of Economy

OD DRVA

SVEZAK |
OPREMAN.JE ZGRADA ZA OGO |
OBRAZOVANJE

UNIVERSITY MANUALK2015)

Quality and TechnicalDescriptions of Wood
Products - Volume |- Equipping Educational
Facilities

The problem ofimplementation! z WHY?




[

FUNDAMENTAL ITEMS / QUESTION

WHAT IS THE OPTIMAL DESIGN OF SCHOOL FURNITURE?

HUMAN FACTOR

DESIGN
-functionality
-ergonomy
-anthropometry
-anthropology
-ecology

-aesthetic apperiance

ERGONOMICS
-relation usefproduct
environment

- working environment
- ergonomics surveys
- antrhopometric
measurements

--colours, dimensions
--multifunctionality

MEDICINE

doctors & healthcare
-Physical Therapists (PT)
-Physical Therapy
AssistantdPTA)
-Occupational
Therapistg(OT)
-Occupational Therapy
Assistants (OTA)

-child orthopedy

-Nurse PractitionergNP)
-Anatomy

8 (/,)34)# !

INTERACTION OF INTERDISCIPLINARY FACTO

PEDAGOGY
-new curricula

- flexibility and dymanics

- moving school

- polyvalence

- contemporary trends in school
development (facilities, free time,
playing, I computers,

SOCIOLOGY

-cognitive development
-social environmental impact
-neighbourhood / cultural
background

PSYCHOLOGY
-psychicandphysical
development of the child

furnitureh 8 q

PRODUCTION

-quality of production
-O0A086 O AEOEAI
-usability

-maintenance

D C -ease of use

-durability and endurance

ECOLOGY
- environmental protection

-00A080 EAAI OF

-raw material utilization
-energy

-recycling

-storage

-safety

-hardness
-stability

-reliability

-service

-non-toxic
-mechanical safety

QUALITY

-standards

-EN 1729 Furniture: Chairs and
tabels for educational
institutions

-functional dimensions

-safety requirements and test
methods

CONSTRUCTION
-functional requirements
-technology and complexity
-standard elements
-controlling

-rationalization

-inovaitive solutions and
materials

-finishing, surface treatment

OPTIMAL SCHOOL FURNITURE DESIGH

FUNCTIONAL FACTOR

- work conditions
- interference (noise, light, ar

ECONOMY

- competitiveness of
products

- product price list

- lower product price
-market innovation
-assembly service
-parts replacement

MARKETING
-innovation
-branding
-promotion
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E» ABOUT THE PROJEC

»

-.- HI *’“ : UNITY i College of Human Ecology

Title of the project :
ENHANCING# ( ) , $2%. 603 7%, , " %) .' "9 3534! DESIGN, % 3

A funded by: Croatian Ministry of Science and Education + Croatian Science Fundation + Universi
of Zagreb + Faculty of Forestry, Zagreb, Croatia

A duration: September 26; November 26, 2019

A collaboration with: DE+A, College of Human Ecology, Cornell University + elementary schools i
Ithaca district + Science Center Ithaca

A leader of the project: Danijela Domljan
A $%0!1 60 AT 11 AAT QAGIAGE 2l DEIT OG0T AOU %OAT Oh
A $%0! 60 | AET 4 PAOOEAE®AT EOT I $%O!' h AllT Al AOO/

A INTERDISCIPLINARY APPROACH



ABOUT THE PROJEC

ealthy school environment

Ing new and innovative sustainable concepts of wooden products (furni
ent,sensorydidactic elementstc.)

ill meet theA E E | Adads lar@iOhieve a sense of welking atschoolin the futu




E» ABOUT THE PROJEC

MAIN GOAL

Improving healthy school environment

by designing new and innovative sustainable concepts of wooden products (furniture,
equipment,sensorydidactic elementsetc.)

that will meet theA E E | Ad@ds lar@Ohieve a sense of welking atschool




@ ABOUT THE PROJEC

DOLOGY

osaic metods:useroriented approach
Design methods:

A observingA E E | Adbdvior@atl body positions while
working, playing, etcz usual daily activities at school _\\
environment ‘

-

W _
photography, video-recording A ‘1 I |
questionnaire on favorable things in school g )P0

cEEI AOAT 6 GporitizAite:ET CO
Ansobixdbo EAAAT Al AddOOIl i
A rpesign youdesired schooRT OEOT T 1 Al

talks, interviews with kids and teachers P e N e N
R — —
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E» ABOUT THE PROJEC

» METHODOLOGY

A Mosaic metods:useroriented approach F
A Design methods:
A observingA E E | Adbdvioré@a body positions while
working, playing, etcz usual daily activities at school
environment

photography, video-recording

guestionnaire on favorable things in school

talks, interviews with kids and teachers

cEEI AOAT 6 GporitiizAitleET CO
A nsoBdixOO EAAAT Al AOGOOI I
A Design youdesired schooR T OEOT T 1 A1l

» POLYGONS / VISITS

A Visiting theelementary schoolsin Ithaca district

To To Do I

A Workshop atScience Centeithaca
A Visitingthe Community Playthings factory, Ulster Park,NY



ABOUT THE PROJEC

on

Sign innovation,multidisciplinaity and usage of sustainable wood materialssc
niture conceptual development

reativeanalytical approaches, application of various design methods of researc

omparisonof the environment ancgquipmentin USschook and other worldwide sc
AAPAT AET C HaokgraordOA AT 06 O




E» ABOUT THE PROJEC

» MAIN FOCUS and CONTRIBUTIONS

Focusis on

A

A
A

design innovation,multidisciplinaity and usage of sustainable wood materialsghool
furniture conceptual development

creativeanalytical approaches, application of various design methods of research

comparisonof the environment ancequipmentin USschook and other worldwide schools,
AADAT AET C UHackgradddOA AT 06 O

Contribut ion is in / outcomes

A

T

developmentof new approaches and methods in the school environment dedignA OO A C
behavior

application ofwood and wood materialsn school products (furniture, didactic materials etc, )
promotion ofwell-beingand health of pupils ischool

prototype development with the possible production in Croatian wood companies, wood
Industry and furniture production

new collaboration and research project application betweeam members angbarticipating
organizations



E» ABOUT THE PROJEC

» EXPECTED OUTCOMES

A new product conceptsin terms of human/children
oriented design

A OOOAAT 06 O dravingsArdoBeB@A |
prototypes produced at Desigistudio DE+A

A published brochureabout the project

A exhibition at DE+tAZAEEI A O
OOOAAT 660 AT T AA

A disseminaton of the project resultsz journals and
International conferences

A Decemberl3 2019in Zagreb- International
Conference on Wood Science Technology ICWST

A production of new innovative schoolproducts
basedon Croatian wood and wood materials
cooperation withCroatian wood companies
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E» THEORETICAL BACKGROUND AND PROBLEM ANALY

CURRENTSTATE:

£ 8 It isastonishing how little scientific
literature dealing with the effects and
consequences of school environments
and furniture on children's health,
perception, behavior and feelings (...)

8 All the research so far has been
conducted in environments based on the
traditional chalk and panel attitude and
the term standardized one size fits all

()

£ 8 This leads to the recurrence of the past
and the transmission of the same
mistakes into the future. "

Toby Greany: The Impact of School Environments ,
Design Councile, U{Higgins et al., 2005)

..»nx«’% 3}“‘& T ASo % -*/""m mm\ m&i
Classroomnin France Archicree2002:32



E» THEORETICAL BACKGROUND AND PROBLEM ANALY

desig n_ pedagOgy_anthropometry+ergonony_ecology+sustainability_functionality+techno|ogygenorry_...
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THEORETICAL BACKGROUND AND PROBLEM ANALY

pometry+ergonomnmy_ecology+sustainability _functic

Communications and Publishing Suite
open schoolg Newark East Side High School

Featuring two 900-square foot Project-based Learning Classrooms
Version 1, November 3, 2003

. . Triple sliding white
Deciduous trees provide "
vistaand shade beard with tack board

T at sides; medium tex-
[ ture allows for use as
projection surface

- Full-height glass panel
, Lockable Storage
/" Cabinet
B0"WXB84 HX24 D
Sink & water fountain.

- Teacher workstation
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©000vo0

Scripts & Final Editing

: Folding Wall
00000G0p00000 : .‘ | # rﬁﬂoﬂ i high acoustical rating.
Spesacndano: oo - —— three center panels
i g are white board with
tack board above and

at side panels

) - 'Cityrljlei == Teacher workstation
B ev Bmo®

Collating & distribution
standing-height table

L 4 "{ e ik with stools and stor-
= B W age beneath

Computer stations
28" inch high counter
combination wall cabi-
nefs and open book
shelves above

o o

0 50 o0
o o

) JP

o

o
o
o

&0
oS

000000 0000° °

)
)
©o0000C 00000

o

voocoo
0p00000
000000
00000 0000

Fielding/Nair International, LLC
Copyright 2003
FieldingNair.com




E» THEORETICAL BACKGROUND AND PROBLEM ANALY

design y pedagOgy_anthropometry+ergonorry_ecology+sustainability_functionality+techno|ogygenomy_ .........

Field research in primary schools City of Zagr@burceDomljan,20132018



E» THEORETICAL BACKGROUND AND PROBLEM ANALY

desig n_ pedagOgy_anthropometry+ergonorry_ecology+sustainability_functionality+techno|ogygenorry_...

Field research in primary schools City of Zagi@burceDomljan, 2011



E» THEORETICAL BACKGROUND AND PROBLEM ANALY

design pedagogy anthropometry +ergonomy_ecology+sustainability_functionality+technologycenomy._.

Field research in primary schools City of Zagr@burceDomljan,20132018



3. THEORETICAL BACKGROUND AND PROBLEM ANALY

design pedagogy anthropometry +ergonomy_ecology+sustainability_functionality+technologycenomy._..




THEORETICAL BACKGROUND AND PROBLEM ANALY

opometry +ergonomy_ecology+sustainability_functio
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number of movements during sitting = youngerpupils(age 710) | olderpupils(age1}-14)
in classroom
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movementsof the upperpart of movementsof the lowerpart of movementsof the whole occasionamovementsand
the body the body body sitting positions

type of the movement

Field research in primary s
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E» THEORETICAL BACKGROUND AND PROBLEM ANALY

design pedagogy_athropometry+ergonomy_ecology+sustainability functionality+technology_eonomy ...

Posturg UK

% VS Germany
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E» THEORETICAL BACKGROUND AND PROBLEM ANALY

design pedagogy_athropometry+ergonomy_ecology+sustainability functionality+technology_eonomy ...

VS Germany

L. )

e
N
g

Ly




E» THEORETICAL BACKGROUND AND PROBLEM ANALY

design pedagogy athropometry+ergonomy_ecology-+sustainabilitfunctionality + IT economy ...




THEORETICAL BACKGROUND AND PROBLEM ANALY

deSign_pedagogy_athropometry+ergonorry_ecology+sustainabiIity_functionality+techno|og¢_con0my_...

. Sind die Kinder
in? Dann legt der
nfach einen Zahn




