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ABSTRACT

People are becoming increasingly sedentary, including students attending the upper
level of primary education. Due to school, young people spend a lot of time sitting in
class and at home, which has a negative effect on their health, especially if their work
environment, including school furniture, does not meet all the criteria in terms of physi-
ological, psychological, and sociological guidelines for healthy furniture design.

Chairs, as school furniture, have been designed according to standards that take
into account ergonomic compliance with the body height of pupils. Slovenian clas-
srooms are equipped with standard conventional chairs. In our student-oriented re-
search, we were interested in whether chairs designed according to the standard are
suitable for adolescents and what, if any, additional criteria must be met from the users’
point of view.

The study included 192 upper level pupils (56.3 % girls and 43.7 % boys), age of
12.4 + 1.7 years. The research is based on quantitative and qualitative methodology.
The descriptive causal non-experimental method was supported by the observation me-
thod.

The results of the survey show that older students (81.6 %) are of the opinion that
they spend more time at school than at home. Due to prolonged sitting, older students
(55.3 %) report problems more often than younger ones (28.4 %). Nearly two-thirds of
younger students (63.8 %) also believe they sit more in school than at home. The results
show that prolonged sitting negatively affects their health or general well-being. Dif-
ferences between the responses of older and younger pupils are statistically significant
both in the opinion expressed regarding the location of sitting (p = 0.010) and in the
reporting of problems due to prolonged sitting (p = 0.001). There are no statistically
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significant differences between the sexes in both groups of older and younger pupils.
Pupils sit on hard, uncomfortable, conventional chairs that are not tailored to their
needs. They want to use comfortable, soft, swivel chairs with backrests and armrests.
The study has shown that, in addition to comfort, school chairs must provide dynamic
or active sitting. The present study confirms that static and rigidly shaped school chairs
do not offer support for active and restless youth. Therefore, chair design must change
to meet the physical, ergonomic, cognitive, and social needs of their users.

Keywords: school, pupil s view, types of chairs, sitting, health.

OBLIKOVANJE SOLSKEGA STOLA IN KLJUCNI KRITERLJI Z
VIDIKA UPORABNIKOV

POVZETEK

Odrasli, mladostniki in otroci postajamo vse bolj sedeca populacija. Stevilo sede-
¢ih vedenj na predmetni stopnji osnovnosolskega izobrazevanja narasc¢a. Mladostniki
zaradi Sole pri pouku in doma veliko casa presedijo kar negativno vpliva na njihovo
zdravje, posebej ce njihovo delovno okolje vkljucno s Solskim pohistvom ne zadosti
vsem kriterijem glede na fizioloske, psiholoske, socioloske smernice pri oblikovanju
pohistva.

Stol kot del solskega pohistva je oblikovan po standardih, ki upostevajo ergonomsko
skladnost s telesno visino ucencev. Slovenske ucilnice so opremljene s standardnimi
konvencionalnimi stoli. V raziskavi osredotoceni na ucenca nas je zanimalo ali je po
standardu oblikovan stol primeren za mladostnike in katerim dodatnim kriterijem mora
le ta zadostiti z vidika uporabnikov.

V raziskavo je bilo zajetih 192 ucencev predmetne stopnje (56,3 % deklet in 43,7
% fantov), s povprecno starostjo 12, 4 £ 1,7 leta. Raziskava temelji na kvantitativni in
kvalitativni metodologiji. Deskriptivno kavzalno neeksperimentalno metodo smo pod-
prli z metodo opazovanja.

Rezultati raziskave kaZejo, da starejsi ucenci po njihovem mnenju (81,6 %) pre-
sedijo vec casa v Soli kot doma. Zaradi dolgotrajnega sedenja porocajo o tezavah
pogosteje starejsi ucenci (55,3 %) kot mlajsi (28,4 %), katerih 63,8 % meni, da vec
sedijo v Soli kot doma, ki negativno vplivajo na njihovo zdravje oziroma splosno
pocutje. Razlike med odgovori starejsih in mlajsih ucencev so statisticno znacilne
tako pri izrazenem mnenju glede lokacije sedenja (p = 0,010) kot pri porocanju tezav
zaradi dolgotrajnega sedenja (p = 0,001). Statisticno znacilnih razlik med spoloma
tako pri starejsih kot pri mlajsih ucencih ni. Ucenci v Soli sedijo na trdih, neudobnih
konvencionalnih stolih, ki niso prilagojeni njihovim potrebam. Ucenci so porocali,
da zelijo uporabljati udobne, mehke, vrtljive, stole z naslonjali za hrbet in roke. Razi-
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skava je pokazala, da mora Solski stol ob udobju zagotavljati tudi dinamicno oziroma
aktivno sedenje.

Pricujoca raziskava potrjuje, da staticni in togo oblikovani Solski stoli ne nudijo
podpore aktivnemu in nemirnemu mlademu cloveku. Zato je pri oblikovanju je potreb-
no zadostiti fizicnim, ergonomskim, kognitivnim in socialnim vidikom njihovih uporab-
nikov.

Kljuéne besede: osnovna sola, ucencevo mnenje, vrste stolov, sedenje, zdravje.

INTRODUCTION

Promoting health in the school environment is especially important because health
and education are inextricably linked. The health and safety of children are among
the main priorities in schools as healthy children and adolescents are more likely to
become healthy adults. Humans find sitting to be more comfortable and easier than
standing, because in this position static load and energy consumption are lower, the
position is more stable, and it does not require intensive strength in the lower limbs.
Yet sitting is associated with or is the cause of many diseases (NI1JZ, 2014). Humans
are becoming increasingly sedentary. Children, adolescents, adults, and the elderly
alike are subject to a more sedentary lifestyle. The environments in which we live
increase the sedentary aspects of our lifestyles and reduce the active ones (Zupan-
¢i¢-Tisovec and Remec, 2017). Stamenkovic¢ (2018) mentions the consequences of
prolonged sitting, which are related to the musculoskeletal system: incorrect postu-
re, weakened muscles, shoulder pain, neck stiffness, headaches, back and arm pain,
lower back pain, achy shoulders, coccyx, and legs, dizziness, fatigue, etc. Prolonged
sitting is detrimental to the whole organism. A sedentary lifestyle is a risk factor whi-
ch has not received nearly enough attention.

Sitting also has a negative effect on the health of growing adolescents, who spend
a lot of time sitting at school and later at home for schoolwork, and who spend their
free time sitting in front of a computer and other screens. A lot of schoolwork is
done in a sedentary position. First, they sit in school in class, then sitting continues
at home while studying and carrying out school obligations. The first years of life
are crucial for the health of the spine, especially during the time of accelerated and
rapid growth (Attewell, 2003). Pupils spend about six hours of the day in school.
They can only sit properly for the first three hours. After the third hour, mental and
physical fatigue from the previous sitting begins (Stamenkovi¢, 2018). According to
observations using the PEO method, students do 80 % of schoolwork in class in a
sitting position (Cardon et al., 2004). These hours and the further hours doing home-
work have a negative effect on adolescents’ a) health, b) motor skills, and c) learning
(their cognitive abilities and motivation itself) (Castelluci et al., 2010). Among the
causes of incorrect or poor posture in children and adolescents are prolonged sitting,
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inadequate school furniture that is not in line with children’s and adolescents’ anthro-
pometric measurements, physical inactivity, and, especially in young people, heavy
school bags. Poor or “poorly formed” spines during school ages will cause problems
in adulthood (Rosenbaum et al., 2007). Prolonged sitting affects the elasticity of the
intervertebral muscles, resulting in greater pressure on the intervertebral discs, which
in turn encourages their deformation and thus poses a greater risk of hernia (Hlebs
and Mavsar, 2016). Pain in the lumbar spine occurs in adolescents who are taller. In
many countries today’s children differ from previous generations. In general, they are
often taller, heavier and less fit. Adolescents undergoing their peak increase in height
are at greater risk of low back pain. Many children (particularly girls) experience pu-
berty earlier than those of previous generations, increasing the potential for musculo-
skeletal pain and disorders (Lueder and Berg Rice, 2008). During puberty, teenagers
gain about 15 % of their ultimate stature and 45 % of their final skeletal mass (Spear,
2002). People who sit a lot have been shown to have a less healthy muscular system
(Bilban and Repar, 2009). Prolonged sitting correlates with the occurrence of spinal
deformities.

The goal of ergonomics is to improve the work environment to reduce injuries or
pain. School furniture must have a modern ergonomic design and be specially adap-
ted for various forms of schoolwork and in line with the physiological characteristics
of children of a certain age (Fosnari¢, 2001). Numerous studies have shown that there
are discrepancies between the dimensions of school furniture and anthropometric me-
asurements of students (Parcells et al., 1999, Panagiotopoulou et al., 2004, Domljan
et al., 2008, Castelluci, 2010, Assiri et al., 2019). In Slovenia, too, there are discre-
pancies between the anthropometric dimensions of pupils and the dimensions of the
chairs and tables used in classes (§terlek and Fosnari¢, 2008, Starman, 2009, Rizman
Herga and Fosnari¢, 2017, Rizman Herga, 2018).

Childhood is a critical time to learn and develop good postural habits that can be
practiced throughout one’s lifetime (Lueder and Berg Rice, 2008). The chair is one of
the most anthropomorphic types of furniture. The function of the chair is to support
the sitting body. The goal of ergonomics is to ensure that product design matches the
physiological and psychological boundaries of the human body, so that products will
ensure optimal performance. It is important for growing children to have a properly
designed chair and desk, as this provides favourable conditions for the development
of healthy posture. The school furniture used currently by young people in Slovenian
schools is not always in line with standards. For each size class, the required product
dimensions are also provided and these are important for ergonomic consistency with
the user’s body height. Experience and insight into Slovenian schools and research
show inconsistency; students who utilize specialized classrooms such as science, te-
chnology, art, etc. are very heterogeneous in height, yet the classrooms are equipped
with chairs (usually only one size per class) which, according to the standard, suit
only a few of the students (Rizman, Herga, and Fosnari¢, 2012, 2017). The construc-
tion, design, material and quality of chairs are not determined by the standard (No-
vak, 1995). Of course, school furniture is not the only cause of pain and discomfort.
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However, research has shown that awkward and constrained sitting postures and po-
orly designed classroom furniture are important contributors to children’s musculo-
skeletal discomfort (Rizman, Herga, and Fosnari¢, 2017). To reduce lower back pain,
dynamic chairs are alternatives to the standard chair. Dynamic chairs force users into
dynamic sitting, which is characterized by continuously changing posture (Kirn and
Starc, 2014). Dynamically changing posture is beneficial for users because it periodi-
cally loads and unloads different musculoskeletal segments, which reduces overload
and injury, and improves the health of cartilage.

The purpose of the research was to determine the pupils’ perceptions of sitting,
sitting in school, sensations after prolonged sitting, and to investigate the factors that
ensure comfortable sitting from the point of view of the pupils. School chairs have
changed little over time, compared to office chairs. We were interested in what a pu-
pil-centred research approach would reveal.

METHODOLOGY OF RESEARCH
Purpose of research and methodology

The research is based on quantitative and qualitative methodology. Part of the data
was obtained with a structured survey questionnaire (descriptive causal non-experi-
mental method), and the qualitative part of the research was obtained with two different
methods, observation and structured interview. The research is deductive as we tried to
check the results of the questionnaire in the classroom.

QUANTITATIVE

METHODOLOGY QUALITATIVE METHODOLOGY

7~
S
&
=]
7

OBSERVATION
STRUCTURED
INTERVIEW

(desired properties of
chair, characteristics
and comfort level of
school chair etc.)

N=192

Figure 1. Research model.
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Participants

The research included 192 (N = 192) pupils averaging age of 12.4 years of age;
these pupils were drawn from Ormoz Primary School. The research sample consisted
of volunteer pupils. At the level of inferential statistics, the given cohort represents a
simple non-probability sample drawn from a hypothetical population of primary school
pupils.

Eight (N = 8) pupils were included in the case study, of which half were younger
(5th and 6th grade) and half older (8th or 9th grade), who had classes in the chosen
classroom at the time of the experiment.

Relevant sample characteristics

As can be seen from Table 1, 60.4 % of the sample were younger pupils — 5th, 6th,
and 7th grade — and 39.6 % were older pupils from the 8th and 9th grade of elementary
school. There were more girls (56.3 %) than boys. Physically active pupils are those
who exercise for at least 1 hour a day. 46.4 % of the pupils fall into this category (Table
2). Other pupils (53.6 %) represent a group that exercises less than the time recommen-
ded by the World Health Organization.

Table 1. The number (f) and percentage (f %) of pupils by gender.

younger M 58 50
younger F 58 50 116, 60.4
older M 27 35.6

older F 49 64.4 76,39.6

Table 2. The number (f) and percentage (f %) of pupils according to their physical
activity.

Satisfactory 89 46.4
Unsatisfactory 103 53.6
Total 192 100
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Data collection procedure and instruments

The data was collected through online questionnaires. The questionnaire was cre-
ated using the free online survey tool 1KA. The data was collected in the period from
November 2018 to December 2018. With the questionnaire we wanted to obtain an-
swers to questions about sedentary behaviours of adolescents, focusing on sitting in
school: how long adolescents sit before, during and after class, how they feel after
sitting for a long time, how they assess the comfort of school chairs, and what seats or
chairs they would like to use in class.

The online questionnaire was created in accordance with the purposes of the study.
It consisted of open-ended and closed-ended questions. The reliability of the questi-
onnaire was ensured by the exact nature of the questionnaire instructions, which we
changed after the pilot study. The reliability of the questionnaire was determined by
using Cronbach’s reliability coefficient which confirmed the reliability of the instru-
ment (o = 0.705).

During observational case study (January 2019), we checked which chairs (among
those offered and evaluated in the questionnaire) pupils actually used in class and how
long they used particular chairs (time measurement). Pupils could change chairs du-
ring lessons or they could stand at a table. Pupils’ activities were recorded (to monitor
the sitting). After the experiment we used a structured interview to look for rationale
and criteria for chair choices, and to determine how pupils felt while sitting, why they
changed chairs, etc.

Data Analysis

The SPSS (Statistical Package for the Social Sciences) program was used in analysis
at the level of descriptive and inferential statistics. Data analysis encompassed the ap-
plication of a factor analysis and Cronbach’s alpha coefficient (o) for the analysis of
metric characteristics. The Chi-square test was used for the analysis of differences be-
tween the two groups by gender, age (younger, older) and physical activity (sufficient,
insufficient). The Mann-Whitney test was used to analyse differences between genders
in ranking chair assessments. We also used tabular and graphical presentations of abso-
lute (f) and percentage (f %) frequencies.

RESULTS

The results with the interpretation will be presented in two parts. Initially, we di-
scuss sitting in school, then focus on school chairs and the pupils’ work environment.
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Adolescent sitting

Table 3 shows the opinions of adolescents regarding sitting at home and at school,
namely their opinion on where they spend more time in a sitting position. Older pupils
(81.6 %) believe that they spend more time sitting at school than at home. Almost two
thirds of younger pupils (63.8 %) share that opinion. The difference in responses bet-
ween pupils by age is statistically significant (2 =9.121; p = 0.010), but not by gender
(x2 = 3.721; p = 0.156). Three-quarters of girls (73.1 %) and 66.7 % of boys believe
they spend more time sitting at school.

Table 3. The location where pupils believe they sit most, by gender and age.

f 28 56
male
g £ % 33.3 66.7
=
1) f 29 79 3.721 0.156
female
£% 26.9 73.1
f 42 74
younger
o £% 36.2 63.8
&
f 14 62 9.121 0.010
older
£% 18.4 81.6

Table 4 shows the answers to the question of whether the pupils experience any
problems due to excessive sitting at school. Thirty-seven percent of all surveyed pupils
stated that they have occasional problems due to prolonged sitting. We did not detect
a statistically significant difference between boys (70.2 % without problems) and girls
(53.7 % without problems). However, there is a statistically significant difference (32 =
14.005; p=0.001) between younger and older pupils. Older pupils have more problems
due to prolonged sitting (55.3 % of pupils with difficulties or occasionally difficulties)
than younger pupils (28.4 % of pupils with difficulties).

Table 5 shows how adolescents feel and what problems they have after prolonged
sitting at school. More than half of pupils feel the need to stretch (59 %), more than half
(55 %) feel tired and sleepy, and they often mentioned that they feel uncomfortable (29
%). Responses listing pain in different parts of the body are also common. Many pupils
reported pain in the ischial tuberosity (commonly referred to as sitting bones) (31 %),
lower back pain (22 %), and neck pain (21 %). Only 28 pupils (15 %) feel fine after
sitting for a long time.
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Table 4. Adolescents’ problems due to prolonged sitting at school, by gender and age.

f 3 59 22
" male
5 £% 3.6 70.2 26.2
=
& f 5 58 45 5.490 0.064
female
£% 4.6 53.7 41.7
f 4 83 29
younger
o £% 3.4 71.6 25
£
f 4 34 38 14.005 | 0.001
older
£% 53 447 50

Table 5. Number (f) and structural percentages (f %) of adolescents’ problems after
prolonged sitting at school.

Unpleasant. 54 29
I feel sleepy and tired. 103 55
I feel the need to stretch. 110 59
Fine. 28 15
I have neck pain. 39 21
I have lower back pain. 41 22
I have upper back pain. 28 15
I'have a headache. 29 15
My shoulders hurt. 17 9
My buttocks (sitting bones) hurts. 58 31
I feel pain between my shoulder blades. 17 9
Other. 17 9
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School chairs

The surveyed pupils gave many interesting, different, and original answers to the
open-ended question of what chair they would use in school for classes. Similar de-
scriptions were grouped into the same category. Table 6 shows that comfort comes first,
followed by comfort with dynamic seating, and comfort with functionality. From the
answers, we can conclude that the pupils want seats that would be first and foremost
comfortable, but at the same time functional and allow for dynamic sitting.

Table 6. Number (f) of descriptions of the chair pupils would like to have in class.

comfortable 57
soft 105
COMFORT heated 42
padded 3 214 (63.9 %)
massage chair 7
computer chair 14
COMFORT office chair 8
FUNCTIONALITY | 4gistable 9 40 (11.9%)
with armrests 9
swivel chair 15
COMFORT flexible 4
DYNAMIC SITTING computer chair 14 41 (122 %)
office chair 8
wood 6
MATERIAL fabric 3 12 (3.6 %)
leather 3
large 17
OTHER ordinary 6 28 (8.4 %)
modern, colourful, good 5
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Figure 1:Different types of chairs used in the study.

Table 7 shows how pupils rated the school chairs they use in class. The results
(Mean = 2.427) show that the chairs are on the border between uncomfortable and mo-
derately comfortable. When asked if they would like a padded, soft seat, 181 (94.3 %)
answered affirmatively (Table 8).

Table 7. Rating of school chairs.

2427 0.912

f % 15.1 38 39.1 4.7 3.1
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Table 8. The number (f) and structural percentage (f %) for soft chairs.

Yes 181 94.3

No 11 5.7

Figure 2 shows the results of asking pupils to choose from 15 different seats (Figure
1). Pupils selected a) the seat they liked and b) the seat they would use in class. The
figure shows that pupils would use seats 3, 4, 12, and 15. There are no major differences
between the seats they like and those they would actually use in class, except for seat
number 12 (bean bag chair). Pupils like the bean bag chair the most, but it was chosen
by far fewer pupils for use in class.

m Like

w In class

Answers (f)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Chair number

Figure 2. Chairs by likeability and use in class.

Table 9 shows the number and the structural shares of the chairs that pupils chose
to use in class. The legend below the table explains what a specific seat allows or what
properties it has. Most pupils (27 %) would use seat number 3 in classes. This is fol-
lowed by seats 12 and 4.
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Table 9. Number (f) and structural percentages (f %) of seats selected for class.

Chair 1 (2|3 |4|5|6 |7 |8 |9 |1011|12|13| 14|15
Feature L, L1, 3 4|11 |1, [1]3]3 1|31,
4 1312 |2 | 4 3, , 4 4 ,
413,13, 4| 4 3
4 | 4
f 1 1 144(29| 0|0 | 4|9 |13]2 |2 |38[5]|0]14
f% 1 112718002 ]6|8]1 1 1233|019
1. Back support
2. Armrest
3. Padding

4. Dynamic sitting

During the observation, we measured how long the pupils sat in each chair during
class. Table 10 shows that they spent most time on chair 3. This is the chair that was
most often chosen as the chair that pupils would like to use in class. After chair 3, pupils
spent the most time in chairs 1 and 11.

Table 10. Sitting time per chair in class.

Time (s) 3235 8935 901 674 3186 1332 0

Figure 3 shows the structural proportions of pupils’ responses regarding the choice
of seat in class and the structural proportions of time spent in the chair during class
monitoring. The figure shows that the results of the survey and the results of the expe-
riment differ regarding the chairs offered. Pupils spent the most time in seats 3, 1, and
11 during the experiment.
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School chair

m Selection = Use

49%

27%
23%

18% 17%

7%

4% 3%

2% o

1% 1%

iy | || " ea B Y%
1 3 6 7 11 12 13

5%

Chair number

Figure 3. Selection and actual use of the chair.

DISCUSSION

Sedentary behaviours are on the rise in adolescents as well. The results of the
research showed that there are differences of opinion between younger and older
pupils. Most of the older pupils are of the opinion that they sit more in school than in
their free time. However, more than a third of younger pupils think that they spend
more time sitting in their free time. The difference between younger and older pupils
is statistically significant, while the results in the answers between boys and girls do
not differ statistically (3> = 3.721; p = 0.156). Pupils sit while waiting for classes,
during snack and lunch periods, and most of all during the compulsory classes, which
are supplemented at the upper level with additional lessons for gifted pupils and for
pupils with learning disabilities, elective subjects, etc. Sitting time at school is also
extended due to the curriculum and obligations of older pupils. Prolonged sitting in
class makes adolescents feel unwell; they need to stretch, they feel sleepy, they are
tired, they have sore buttocks and back pain. More than a third of the surveyed pupils
experience the previously described problems due to prolonged sitting. Frequent mu-
scle fatigue and pain are the result of prolonged static sitting (Ninc¢evi¢ and Bilban,
2010). There is no statistically significant difference between genders in frequency of
adolescent problems due to prolonged sitting at school. The difference in the frequen-
cy of problems between different age groups of the pupils is statistically significant
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(x> = 14.005; p = 0.001). Older pupils have more problems due to prolonged sitting
at school than younger pupils.

The objective of the second part of the research was to determine how customized
and suitable the school chairs are as part of the student work environment. The school
chairs they use were rated “uncomfortable” with an average of 2.427 (SD = 0.912).
The current chairs they use in class are wooden conventional chairs; an absolute ma-
jority of pupils think they are too hard, uncomfortable, unpleasant, and poorly fitted
to their anthropometric measures, which in the long run has a negative impact on all
aspects of life and work at school and on the health of pupils.

An overview of characteristics of the chair that pupils would like to use in class
gave a range of different descriptive answers, which we combined into groups by
their meaning. The analysis showed that pupils would primarily like comfortable
chairs. This was also confirmed by the answers to the question of whether they would
like a padded chair, where the majority of pupils (94.3 %) answered affirmatively.
In addition to the comfort provided by a soft, padded, and comfortable chair, pupils
would also like chairs that are functional and height-adjustable, with backrests and
armrests, and which allow movement described with the words “swivel”, “movable”,
and “mobile”. Chairs meeting these criteria would allow pupils to sit dynamically. A
study comparing dynamic and static sitting concludes that sitting on a dynamic chair
has a significant effect on torso kinematics (Van Dieén, Hermans, 2001).

In the survey, adolescents could choose from 15 different seats that had different
characteristics: back support, armrests, padding, dynamic seating options, or combi-
nations of these options. We first asked them which seat they liked, and in the second
part, pupils were asked which of the offered chairs they would use at school in class
(Appendix 1). Seats 3, 4, 12, and 15 were the most popular. All of them are soft,
padded and provide support for the back, three have armrests, and two also allow
movement — dynamic sitting. For class, pupils would choose chairs that offer com-
fort, support, and allow dynamic sitting. Chair number 12, the bean bag chair, was the
exception; it is the most popular among pupils because it provides them with comfort,
but fewer than half of the pupils who like it best would actually choose to use it in
class. In class, most pupils would use chair 3 (a modern, adjustable office chair),
followed by the bean bag chair and a “Spinalis” chair, which allows dynamic sitting.

The results of the survey were verified by an observational case study. In the
classroom where the experiment took place, different seats were installed (numbe-
red 1, 3,6, 7, 11, 12, and 13 in the survey). Pupils involved in the experiment could
change seats during class. The results measuring the time spent in each seat showed
that during class the pupils spent the most time in chair 3. This is followed by a chair
with armrests and a backrest that allows rocking (number 1) and an exercise ball
(number 11). All of these seats allow rocking, leaning, bouncing — movements that
are becoming ever more rare, especially in the phase of growing up. Unfortunately, in
the absence of new findings, the basic starting points and guidelines for chair design
are still international standards and static anthropometry (Parcells et al., Castellucci
etal., 2010, Domljan, 2010).
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An analysis of the structured interview after the experiment showed that the exer-
cise ball was most often the first choice of the pupils. The reasons for the first choice
were varied; the pupils stated that they liked it, it is interesting, it has beautiful colo-
urs, it allows rocking or even bouncing. As a disadvantage they stated that sitting on
the ball made them restless and that it was difficult to take notes so they moved to a
different chair. Research has shown that sitting on an exercise ball has some charac-
teristics of walking or standing and therefore occasionally replacing ordinary chairs
with exercise balls is recommended (Kirn and Starc, 2014). When asked why they
spent the most time sitting in chair 3, respondents answered that the chair is of suita-
ble height and soft, has armrests and back support, it allowed them to swivel and was
in their opinion the best chair (among those offered). To put it in their words, pupils
would like to have chairs like office employees have. By analysing the results of the
observation sheets we found that in the selected seats the pupils sat dynamically by
rocking, swivelling left-right, moving backward and forward, and bouncing; there
was limited static sitting. The pupils involved in the experiment were rarely still;
they changed sitting positions. The analysis of the experiment showed that younger
pupils changed seats more often than older pupils. The results coincide with a study
on pupils’ working postures in primary school classrooms in Croatia (Domljan et al.,
2010), which also found that pupils sought comfort by changing their sitting position
and that older pupils sat more still than younger pupils.

CONCLUSIONS

This paper illustrates the needs of the school workspace from the pupils’ perspec-
tive. Chairs are a vital part of their work environment, especially for older pupils,
who spend more time in sedentary position. Due to prolonged sitting at school, pupils
feel uncomfortable, report various back pains and describe problems with how they
are feeling (drowsiness, fatigue, malaise). The results of the research confirmed the
assumptions that pupils feel unwell when sitting at school on conventional chairs.
Studies in Slovenia have shown that there are discrepancies between the dimensions
of school furniture and the anthropometric dimensions of pupils who use that furni-
ture. However, compliance with size classes according to the prescribed standards
for school furniture should not be the only criterion. The results of the research con-
firmed the assumptions that pupils feel unwell when sitting in class on conventional
chairs. In terms of which properties pupils believe school chairs should have, we
found that they want chairs that are comfortable, soft, with back support, armrests,
and are adjustable in inclinations and height and allow dynamic sitting, which was
shown by case study through observation. Pupils need chairs that allow them to rock,
swing, turn, and bend in all directions. The results of this study support the existing
knowledge that dynamic sitting is better and healthier than static sitting. Conventio-
nal school chairs are less appropriate for long-term use. School chairs should promote
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sitting dynamics that suit the physiological, psychological, sociological, cognitive,
and ergonomic aspects of their users.

Based on the above, in order to improve the working environment for pupils by
tailoring it to them, we suggest that classrooms be equipped with chairs that allow
dynamic sitting, and that they also have chairs that allow active sitting (balls). Clas-
srooms should be equipped with different types of dynamically and ergonomically
designed chairs. It is also necessary to change the pedagogical process itself, so that
it allows changing the seating order during class, standing classes, taking walks, etc.,
with active breaks, a short time for health, active learning, and teaching with research
and experience, adapting lessons and the learning environment to the pupils, which
does not require large financial investment, but reduces the sedentary way of learning
and teaching.

For the health of our children, it is necessary to follow the progress of school
furniture improvements, provide ergonomically equipped classrooms, and strive to
reduce static sitting as much as possible or replace it entirely with dynamic or active
sitting — with a single goal: the improved growth and overall development of healthy
adolescents.
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