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ABSTRACT ¢ Physical and psychological disorders in school-age children, as a consequence of prolonged sitting
in class, denote one of the alarming issues of the today’s civilization. Scientific and professional literature pays
great attention to the causes and phenomena of postural disorders caused by prolonged sitting, such as musculo-
skeletal disorders and back pain (MSD/BP). This phenomenon in children is increasingly correlated with school
furniture design. School furniture, especially the chair and desk, are one of the most important factors to achieve
the right body posture of pupils during school education. Despite this, not much attention is paid to the ergonomic
requirements in furniture design, which are a prerequisite for good health, motivation improvement and learning
of students. The objective of this paper is to show the impact of unmatched school furniture on the development of
health problems and poor pupils’ posture through a review of scientific literature and previous studies concerning
the issue. The results include a comparison of ten papers published in the period from 2004 to 2017 in Finland,
Greece, Croatia, Slovenia, Nigeria, Brazil, Iran, Belgium, United Kingdom and India. Various databases have
been used, including Pub Med, Google Scholar, Medline, Hrcak, Dabar, Science Direct and Science Citation In-
dex. By reviewing the previous research of the selected authors dealing with sitting posture in school, an insight
was gained into the effect of inadequate body postures on pupils’ health that could be used as guidance for new
school furniture design.

Key words: school furniture; pupils; poor posture; ergonomics, design, health

SAZETAK - Tjelesni i psihicki poremecaji koji se pojavijuju u djece Skolske dobi kao posljedica dugotrajnog
sjedenja na nastavi jedan su od alarmantnih problema danasnje civilizacije. Znanstvena i strucna literatura veliku
pozornost pridaju uzrocima i pojavama poremecaja drzanja tijekom sjedenja, poput misi¢no-kostanih smetnji i bo-
lova u ledima (engl. MSD/BP). Ta se pojava u ucenika sve vise povezuje i s oblikovanjem Skolskog namjestaja. Er-
gonomski oblikovan Skolski namjestaj, poglavito stolice i stolovi, jedan su od vaznih preduvjeta ispravnog drzanja
tijela ucenika tijekom Skolske nastave. Usprkos tome, pri oblikovanju namjestaja nedovoljno se uzimaju u obzir
ergonomski zahtjevi kao uvjet dobrog zdravlja i unapredenja ucenicke motivacije i uspjesnog ucenja. Cilj rada jest
pokazati utjecaj neodgovarajucega Skolskog namjestaja na pojavu zdravstvenih tegoba i loseg drzanja ucenika,
i to na temelju pregleda znanstvene literature i dosadasnjih istrazivanja te problematike. Rezultati obuhvacaju
usporedbu deset objavijenih clanaka u razdoblju 2004. — 2017., a ta su istrazivanja provedena u Finskoj, Grckoj,
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Republici Hrvatskoj, Sloveniji, Nigeriji, Brazilu, Iranu, Belgiji, Velikoj Britaniji i Indiji. Koristene su razlicite
baze podataka, ukljucujuci Pub Med, Google znalac, Medline, Hréak, Dabar, Science Direct i Science Citation
Index. Proucavanjem dosadasnjih istrazivanja izdvojenih autora koji su se bavili problematikom sjedenja u skoli
dobiven je uvid o utjecaju neodgovarajuceg polozaja tijela na zdravlje ucenika, sto moze posluziti kao smjernica

u oblikovanju novoga Skolskog namjestaja.

Kljucne rijeci: skolski namjestaj,; ucenici; loSe drzanje; ergonomija; oblikovanje namjestaja; zdravlje

1 INTRODUCTION
1. UVOD

In the last thirty years, the poor posture of pupils
during school lessons has become one of the most im-
portant research issues for many scientists. Classroom
furniture affects children’s postures, comfort, health,
and ability to learn. Research indicates that many
school children sit in furniture that does not fit them
properly. Further, school children, who sit in awkward
postures for a long period of time, are prone to experi-
encing back and neck discomfort and other musculo-
skeletal symptoms that may worsen with time and even
progress into adulthood (Hedge and Lueder, 2007).
The causes of development of poor posture that lead to
numerous health problems are more and more re-
searched. It has been proved that postural deviations
are becoming more frequent with children of school
age and that they are triggered by various aspects of
modern lifestyle (Gh et al., 2012; Latalski et al., 2013;
Quka et al., 2015). School furniture (here mainly
school desks and chairs are taken into consideration),
which should enable the pupils to work during classes,
presents an important issue from the point of design.
Optimal school furniture design means an interaction
of a number of various factors including pedagogy,
medicine, industrial design, architecture, economics,
ecology, technical standards, ergonometric, construc-
tion and production (Domljan et al., 2002). In most of
the so-called “traditional” schools, pupils spend 92 %
of time in classrooms in static sitting, 3 % in dynamic
sitting, only 3 % in active sitting or walking and 2 % in
standing (Domljan et al., 2010a). Due to spending a lot
of hours sitting in classroom and learning at home, es-
pecially in front of computers and other IT devices,
motoric abilities of pupils are decreased and due to in-
correct sitting posture, their backbone becomes curved
(Herga and Fos$nari¢, 2017). The correct use of ergo-
nomics and functional dimensions is indispensable for
maintaining good health, improving academic accom-
plishments, learning and being motivated (Odunaiya et
al.,2014).

Although it is very important to modify school
desk and chair dimensions according to pupils’ bodies,
in most schools the school furniture designed by the
manufacturers often does not follow neither standards
nor anthropometric dimensions of different age groups
(Domljan et al., 2008). As a result, the chairs and desks
become uncomfortable for pupils who take improper
posture during lessons. For a long time, it has been rec-
ommended to primary schools to provide tables and
chairs that pupils can easily adjust, move or carry
(Bajbutovi¢, 1983). The school furniture, that can be
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easily moved and carried, can help in improving edu-
cation and health quality of pupils (Dhara et al., 2009:
Purwaningrum et al., 2015).

The purpose of the appropriate and ergonomi-
cally designed school furniture is to ensure proper and
comfortable sitting at the desk, under the terms set by
the contemporary curriculum, during writing, reading,
listening or tutoring, drawing, individual or team work,
during computer use or any other activity (Domljan
and Grbac, 2003). Ergonomic and fully-fitted furniture
is available in the world market but, due to extremely
high prices, many schools cannot afford such furniture
(Domljan et al., 2015). The price of ergonomically ad-
justed furniture also depends on higher resources need-
ed for systematic and comprehensive research of
school children anthropometric measures in individual
schools or across the country and the objective is to
define educational guidelines and design standards for
furniture (Domljan and Grbac, 2003).

Classroom chairs connect pupils to the classroom
environment and therefore are a key factor in providing
adequate physical support to pupils’ behavior during
classes (***, 2008). Sitting ergonomics also has the
same validity for the younger generation — there is no
correct posture in which a pupil would not feel fatigue
and there is no perfect chair where the body fatigue
would not appear (Walch, 1985). Children come to sit
in school chairs directly from the kindergartens, where
there was no six to eight hours of continuous sitting at
the (school) desk. Therefore, especially young pupils
(age 6 to 10) need a possibility to realize a dynamic and
active position of the body when sitting (which teach-
ers should never explain as “fidgeting during a teach-
ing hour”). In other words, furniture should be de-
signed to meet the needs of students of the 21% century
(***,2008; Domljan et al., 2010a).

The problem is even bigger due to the impact of
numerous external factors: changes in the pedagogical
system of education, the economic and public system
of a state, the culture of behavior, the traditional atti-
tude of “adults” in terms of changing the habits of
school equipment, the needs of any individual curricu-
la and schedule in higher education when one class-
room can be transformed and occupied by different age
groups (and anthropometric groups) of pupils, uncon-
sciousness of most bureaucratic staff concerning the
importance of carrying out the knowledge of sitting
position, the anthropometric changes (secular changes
in growth and development), which were already no-
ticed some twenty years ago. In the last 50 years, the
children height of the same age group has been increas-
ing; the average height of children aged 7 to 10 in-
creased by an average of 5-7 cm, while the height of
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children aged 11 to 14 increased by as much as 7 to 10
cm. Furniture measurements in the classrooms should
follow this data (Domljan ef al., 2008).

The solutions in classroom sitting and furniture
design should enable free movement and dynamics of
the pupil’s body while working. Chairs that can be
quickly and easily moved and rotated are the essence
of the modern design. The requirements for the school
furniture construction are becoming more and more
stringent, demanding distinctive stability and strength,
in particular for desks and chairs, but also lightweight
portability, collapsibility, and easy storing (Domljan
and Grbac 2002; Vlaovi¢ et al. 2004; *** 2008).

The aim of this paper is to determine and prove,
by review of the scientific studies, how big is the im-
pact of inadequate school furniture, primarily chairs
and tables, on the health of pupils and their sitting pos-
tures during educational activities.

1.1 The consequences of mismatched
dimensions of school furniture compared to
anthropometric dimensions of pupils

1.1. Posljedice neuskladenosti dimenzija Skolskog
namjestaja s antropometrijskim zna¢ajkama
ucenika

Children of school age spend most of their school
activities in sitting position, while writing, drawing,
reading or listening to the teacher (Knight and Noyes,

1999). Problems that occur due to prolonged sitting

arise mainly because children have to sit in classrooms

around 5-10 hours in almost unvaried position as this is

required by the norms (Grbac and Domljan, 2007).

Muscle fatigue that occurs due to many hours of sitting

results in back pain, postural discomfort, headache,

pains in hands and feet (Murphy et al., 2004). The pro-
fessional literature pays much attention to postural dis-
orders such as children bad posture as well as develop-
ment of musculoskeletal disorders and back pain (MSD
/ BP) (Trevelyan and Legg, 2006; Domljan et al.,
2010b; Saes et al., 2015; Yanto and Lu, 2016). Physical
and psychological disorders that occur as a result of
prolonged sitting are one of the pressing problems of
today’s civilization. Therefore, school furniture is an
essential product for the education process but also for
the preservation of health. However, still very little at-
tention is paid to the issue of the appropriate ergonom-
ic furniture design (Domljan et al., 2015).

1.1.1 Musculoskeletal disorders and back pain
1.1.1. Misiéno-kostane smetnje i bol u ledima

Muscle and bone system syndromes, especially
the occurrence of musculoskeletal disorders and back
pain (MSD / BP), are an important issue of the contem-
porary society, being more accentuated in young peo-
ple and school children (Jones and Macfarlane, 2005;
Trevelyan and Legg, 2006; Domljan et al., 2010b;
Azabagi¢ et al., 2016). Musculoskeletal disorders are
diseases affecting the tendons, muscles, joints and neck
nerves, upper and lower back parts, chest, shoulders,
arms, hands, hips, legs, knees, and feet (Murphy et al.,
2004). They mostly occur due to non-ergonomic envi-
ronmental conditions. Neck pain is the most common
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musculoskeletal disorder in school children, followed
by pain in the upper back, and pain in the lower back
(Domljan et al, 2010b). A high prevalence of pain in
the neck indicates the existence of a high level of cervi-
cal flexion as well as static and uncomfortable body
posture of a child when sitting (Murphy et al., 2002;
Azuan et al., 2010).

Although the back pain in children has been iden-
tified, this diagnosis was considered uncommon in the
clinical practice in the past (Prebeg and Prebeg, 1985).
However, studies showed that the pain in the lower
back is an increasingly important and growing problem
of school age groups and represents a serious health
problem for the wider community (Burton et al., 2004).
Low back pain includes the pain associated with prob-
lems in the lumbar region of the spine, discs between
the vertebrae, the ligaments around the spine, the spi-
nal column, and nerves, the lower back muscles, the
internal organs of the pelvis and abdomen and/or the
skin covering lumbar region. The back pain in children
and adolescents, as well as in adults is rapidly increas-
ing, mainly due to lifestyle changes and the evolution-
ary unsuitability to prolonged sitting (Watson et al.,
2002; bapi¢ et al., 2013; Usman et al., 2014), to the
heavy school bags (Macak- Hadziomerovi¢ et al.,
2018), to less and less physical activity and other cur-
rent problems. This is particularly evident when, after
school and college school desks, the graduates start to
work in offices and continue prolonged sitting at com-
puter displays.

The prolonged sitting in a static posture, with the
body tilted forward, was confirmed as the main cause
of the low back pain. The discrepancy between the
thigh length and the seat depth is also connected with
this malaise, whereas the discrepancy between the el-
bow height in a sitting position and the desk height is
associated with pain in the neck and shoulder (Ismaila
etal., 2013).

1.1.2 Poor posture of school children
1.1.2. LoSe drzanje tijela u Skolske djece

In the last few years, the concern of parents,
teachers and medical professionals about children pos-
ture has been growing, as the situation seems to be
worse compared to previous generations (Jones and
Macfarlane, 2005; Furian et al., 2013). Based on the
numerous studies carried out by different authors in the
field of school-age children postural deviations, the ob-
tained results show that the number of children with
bad posture increases each year (Bajri¢ ef al., 2012).
Non-ergonomic school furniture is often considered as
one of the main causes of bad posture in adulthood.
Improperly designed school desks and chairs, which
are not harmonized with the anthropometric character-
istics of children, have a negative impact on pupils’
health (Domljan et al., 2008; Kurban et al., 2015).

Poor posture of preschool and school children is
an indicator of health problems that can become very
serious if not eliminated in time (Prebeg and Prebeg
1985; Burton et al., 2004; Breithecker, 2005; Cardon et
al., 2007). However, very often these problems are not

91



Alibegovi¢, Macak HadzZiomerovi¢, Pasali¢, Domljan: School Furniture Ergonomics... «eeees

detected in time. In fact, the wrong body posture is one
of the initial deformity stages (Bridger and Whistance,
1998). Malfunctions, caused by incorrect posture, will
be reflected first on the spine, and then on the other
parts of the locomotor apparatus (Dacevi¢ and Jovovié,
2013; Niksi¢ et al., 2015a; Niksi¢ et al., 2015b). There
are no changes in the bone structure of the spine be-
cause of the poor posture, but insufficient muscle
strength can lead to the presence of bad posture
(Popovic, 1998). When speaking about the incorrect
body posture, it is usually referred to a variety of func-
tionally bad positions of the spine such as the kyphotic
(distortion of the upper part of the spine), the lordotic
(curvature of the spine inwards in the cervical and the
lumbar part of the spine) or scoliotic (lateral curvature
of the spine) bad postures (Prebeg and Prebeg, 1985;
Pausic et al., 2009; Kujundzi¢ and Pausi¢, 2011).

1.2. Preventive ergonomic measures against poor

posture of school children

1.2. Ergonomske mjere za prevenciju loSeg drzanja
tijela u Skolske djece

The prevention against the development of pos-
tural disorders is a crucial element for children health
as the disorders, in their progression, may advance to
deformities, with consequences that are hard to imag-
ine. Their impact is very important for the general psy-
chic and physical development of the child (Gojkovié
and Milinkovié, 2013; Proti¢-Gava, 2015).

Preventive measures imply the use of kinesio-
therapy activities to prevent the occurrence of a bad
posture (Breithecker, 2000). If a poor posture is not
recognized in the preschool period, there is a risk of
progression and serious changes in the spine. For this
reason, practical suggestions should be directed to edu-
cational preventive programs for children as well as for
parents, educators, teachers, trainers and other profes-
sionals working with children, to practice the correc-
tive exercises and workout in order to help the children
muscular system to accompany their physical growth
(Cardon et al., 2007). In preventive kinesiotherapy ac-
tivities, the emphasis is placed on improving all seg-
ments of the musculoskeletal system. The main focus
of treatment is to improve all components of the an-
thropological status (improvement of muscle tissue,
connective tissue, flexibility and posture). Preventive
kinesiotherapy procedures are most commonly used
with children in stages of development for the preven-
tion of the musculoskeletal system functional disorders
(deviations from the correct posture, flat feet, etc.)
(Pavlovi¢, 2012; Terzija, 2015).

1.2.1 “Correct” sitting at a school desk -

Traditional versus “moving” sitting

1.2.1. ,Pravilno” sjedenje u $kolskoj klupi —
tradicionalno sjedenje nasuprot sjedenju ,u
pokretu®

Using of the furniture that promotes healthy and
correct body posture is more important to children than
adults because a bad habit of sitting may be established
at the young age. Bad seating habits acquired in child-
hood are very difficult to change later in adolescence or
adulthood. Correct sitting posture is an important fac-
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tor for prevention of musculoskeletal disorder symp-
toms (Mandal, 1982; Aagard-Hansen and Storr-Pauls-
en, 1995; Hanninen and Koskelo, 2003; Murphy ef al.,
2004; *** 2005; Al-Saleh et al., 2013).

In most schools around the world, the traditional
practice is to encourage (compel to be more accurate)
children to sit in the body position of the so called
“’three right angles” — back straight, head up and look
forward, i.e. when sitting, children have to:

- sit straight, with the thighs at an angle of 90° to the
spine — forming the right angle

- have knees bent at an angle of 90°, keeping their
legs straight — forming the second right angle

- have legs bent at ankle at an angle of 90°, resting
on the floor — forming the third right angle (***,
2005; Grbac and Domljan, 2007).

Regrettably, despite this practice and the efforts of
teachers, from the biomechanical and physical-medicine
point of view, no child can keep such sitting position of
his/her body for more than a couple of seconds (Walch,
1985, Attinger ef al., 1993; Domljan ef al., 2010a). Fa-
tigue occurs, the body begins falling in an uncomfort-
able and dangerous spine curve for the body, which, af-
ter frequent repetition, can cause serious consequences
for the child’s health, as already mentioned above.

The efforts of doctors, orthopaedists, physiatrists
and designers have shown that the only correct way is
to enable pupils to make easy movements of their body
while sitting in class, which would not interfere with
teaching on the one hand, and on the other hand the
students would subconsciously have the feeling that
they are moving and that the muscles of the body are
constantly in an active position (Mandal, 1982). It has
been proven that with such type of sitting, known as
“dynamic sitting”, children have a better memory, they
continue to be active in the teaching process and are
ready to work without any fatigue or pain (Dordel and
Breithecker, 2002; Cardon et al., 2004; ***; 2005,
Domljan et al., 2010a).

New manuals and standards (***, 2005; Domljan
et al., 2015; Yanto et al., 2017), revised standards for
school furniture dimensioning (Molenbroek et al.,
2003; EN 1729-1:2015) and the contemporary furni-
ture manufacturers focus on the design of school furni-
ture that allows students unrestrained movements of
body during sitting.

The European standard EN 1729-1:2015, which
defines the functional dimensions of school desks and
chairs, is consistent with the anthropometric propor-
tions of school-age children and prescribes seven
classes of size (size marks). Moreover, apart from a
traditionally designed chair, which can have a fixed
seat angle forward or backward at an angle of maxi-
mum 5 degrees, they recommend the design of the seat
with a double-tilt (the so called double slope seat),
which moves forward-backward together with the low-
er part of the sitter’s body and thus prevents the static
position of the back, spine and lumbar muscles (Dom-
ljan et al., 2015).

However, regardless of the above, in many coun-
tries of the world, the general problem of inadequate
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pupils’ sitting posture during their educational activi-
ties is still present. This paper seeks to highlight,
through a comparative review of the results of previous
scientific studies, the reasons of inadequate pupils’
postures and the consequences arising therefrom.

2 MATERIALS AND METHODS
2. MATERIJALI | METODE

Electronic databases, published from the year
2004 to 2017, were searched by keywords: school furni-
ture, poor posture and ergonomics. Out of a total of 68
articles found, there were ten scientific papers that ex-
plored the issues: design and ergonomics of school fur-
niture, matching furniture dimensions with pupils’ an-
thropometric dimensions, the behaviour of children
sitting in the classroom, the consequences of poor sitting
on pupils’ health. Based on these articles, consequences
were highlighted and solutions were proposed. In pre-
paring the paper, different databases have been used,
including Pub Med, Google Scholar, Medline, Hrcak,
Dabar, Science Direct, and Science Citation Index.

3 RESULTS
3. REZULTATI

By studying previous research of the authors,
who have dealt with the issue of sitting in school class-
es, an overview of impacts of inadequate body posture
on the pupils’ health was obtained. Potential conse-
quences shown by the results are outlined in conclu-
sions (Table 1).

The results include comparison of ten articles
published in the period 2004 —2017. The research pub-
lished in the studies reviewed were carried out in Fin-
land, Greece, Croatia, Slovenia, Nigeria, Brazil, Iran,
Belgium, United Kingdom and India.

4 DISCUSSION AND CONCLUSION
4. RASPRAVA | ZAKLJUCAK

The above studies showed that furniture of the
appropriate dimensions is not available to a large num-
ber of students both in Europe and in the world. In the
last 50 years, the height of children of the same age
group has been increasing; the average height of chil-
dren aged 7 to 10 increased by an average of 5-7 cm,
while the height of children of 11 to 14 years increased
by 7 to 10 cm (Domljan et al., 2008). Year after year,
the height of children changes, while, on the other
hand, the dimensions of the existing furniture remain
the same, which can lead to poor posture and other
health problems.

In many countries of Europe and the world, it has
been proven that the existing standards to produce
school furniture are outdated and should be revised be-
cause there is a significant degree of mismatch between
the anthropometry of children and standard dimensions
of school furniture (Yanto et al., 2017). Guided by the
fact that children spend in school most of the time dur-
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ing the day, it is important to use ergonomically de-
signed furniture that suits their anthropometric sizes,
and therefore it is necessary to adopt new standards for
the production of school furniture. Due to the mis-
match between the school furniture and the anthro-
pometry of school children, they sit in an unfavorable
posture most of the time during school classes, which
leads to health problems (Saarni et al., 2007). Panagi-
otopoulou ef al. (2004) dealt with the same issues and
their results proved that badly designed school furni-
ture adversely affects the correct posture at sitting,
which leads to a poor posture, especially while reading
or writing.

Many authors deal with incorrect sitting and oth-
er factors that cause muscular and skeletal disorders of
elementary school pupils caused by non-ergonomic sit-
ting conditions, overweight of school bags, sedentary
lifestyle, reduced physical activity, and lack of exer-
cise. Kurban et al. (2015) outlined that non-ergonomic
school furniture is one of the main causes of bad pos-
ture in adulthood. The use of furniture that does not
meet the anthropometric characteristics of its users has
a negative impact on health. Domljan ez al. (2010a)
used in their research video recordings as a method of
observing the posture of children during classes, and
owing to the mentioned research method, detected
even 43 distinguishing postures of pupils during class-
es. Based on their research, the conclusion was that any
new design of school furniture has to stimulate the dy-
namics of sitting and thus prevent the poor posture of
pupils in performing their school tasks. In a study con-
ducted by Koskelo et al. (2007), it was concluded that
the adjustable school desks and chairs provide better
seating and thus prevent poor posture, increase muscle
strength and relieve pain. The mismatch between the
measurements of school furniture and anthropometry
of the student’s body may be the reason for the pres-
ence of poor posture. It can be concluded that an ergo-
nomic intervention is needed to redesign school furni-
ture in order to prevent bad posture and other health
disorders (Dhara et al., 2009).

The scientific literature review has shown that in
most schools in Europe and the world there is a large
discrepancy between the anthropometric dimensions of
students and the functional size of school furniture,
which results in consequences outlined in this paper.
Some of them are: fidgeting in classes, restless sitting
in the desire to find a suitable comfortable posture,
body aches, musculoskeletal disorders, lower back
pain (MSD/LBP), headache and similar complaints.
School furniture, especially the chairs and desks that
are mostly manufactured and supplied to schools
around the world, do not provide seating comfort and
focus on work over a long period of time. Moreover,
the application of ergonomic principles and anthropo-
metric dimensions of school age children in the design
is still not a guarantee that the children will sit comfort-
ably and feel pleasure (Knight and Noyes, 1999, Dom-
ljan et al., 2010a). There is no simple answer to the
question: “What kind of furnishings should be offered
to the school classroom environment to make children
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feel good?” The solution for a part of the problem is the
production of ergonomically designed school furniture
that complies with the relevant standards, the furniture
appropriate to the size and body dimensions of differ-
ent age students, which provides safety, comfort, im-
proves quality of sitting and thus preserves students’
health. There are, however, many other requirements
related to the way of teaching, functional arrangement
in school interiors, ecological and sustainable environ-
ment, social and psychological prerequisites and other
designer parameters (Domljan ef al., 2015).

This study provides an overview of one segment
- what happens when anthropometric and ergonomic
principles of furniture design are not followed, espe-
cially when the furniture does not comply with stu-
dents’ body dimensions. However, open issues still re-
main related to the requirements of school furniture
design to provide children comfort, satisfaction and
well-being in the school environment. In any case, the
issue of adequate school furniture design is more com-
plex than it seems, and necessarily involves an inter-
and multi-disciplinary approach of experts from the
areas of pedagogy and contemporary teaching meth-
ods, public health and school medicine, occupational
therapy and physio-therapy, ergonomics and children
anthropometry, architecture of educational facilities,
interior design and product/furniture design, ecology
and sustainable natural materials, technology and pro-
duction, and others, as well as pupils, parents and
teachers above all.
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