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ABSTRACT

The present research provides a comprehensive overview of the comparison of school furni-
ture design and its utilization across various regions, specifically Europe, the USA, and Asia.
In particular, the study emphasises the ergonomics aspects of furniture design and its influ-
ence on students’ health and learning outcomes. Secondary data was employed for comparative
analysis of school furniture design, which includes surveys and ergonomics assessments or
appraisals. This research aims to comprehensively analyse the intricate interaction of design fea-
tures suitable for their intended function, explicitly focusing on the impact on students’ well-being
and academic performance. This will be achieved by employing an established methodolog-
ical framework that uses an ergonomic sitting evaluation form and observational techniques
based on ergonomic principles. Based on the current research, there are noticeable variations
in ergonomics standards and practices across different regions. Specifically, Europe places a
higher importance on ergonomics and customisation when designing school furniture. On the
other hand, the USA values flexibility and adaptability in their school furniture design. In con-
trast, Asia combines conventional and modern design elements to create innovative solutions.
These regional disparities offer valuable insights into how cultural factors, education systems,
and economic conditions influence ergonomic principles in the context of school furniture. The
study compared ergonomic principles in the design of school furniture from the 1800s years
until 2000 years onward. This study underscores the critical role of ergonomics in design to pro-
mote optimal learning conditions in educational settings. Moreover, given available resources
and policies, it highlights the need for customised and localised strategies to enhance student
welfare and academic achievement. Additionally, it stresses the importance of recognising and
addressing regional disparities when optimising learning spaces for maximum effectiveness. In
conclusion, this comparative analysis of school furniture design between Europe, the USA and
Asia demonstrated significant differences in the evolution of school furniture design, specifically
in Asia. These analyses offer an initial insight into applying ergonomic principles in school furni-
ture design, emphasising its importance in raising awareness and advocacy among stakeholders
and industry players.
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INTRODUCTION

A school is an organized educational establishment that facilitates the sys-
tematic delivery of knowledge, skills, and values to students. It typically
includes a physical infrastructure with classrooms, educational resources, and
administrative facilities. Schools are responsible for providing a structured
curriculum, fostering a conducive learning environment, and promoting
the holistic development of students through academic, extracurricular, and
social activities. Ergonomics is the scientific discipline that studies the inter-
actions between humans and the elements of a system, aiming to optimize the
well-being and performance of individuals within that system. It involves the
design and arrangement of products, systems, and environments to ensure
they align with human capabilities and limitations. The primary goal of
ergonomics is to enhance efficiency, comfort, and safety in various contexts,
including workspaces, products, and daily activities (Applied Ergonomic,
2023).

Study Justification

Europe, the USA, and Asia are chosen for a comparative analysis of
ergonomic principles in school furniture design due to their cultural diversity,
different educational systems, economic factors, design trends and innova-
tion, regulatory frameworks, demographic variances, global influence, and
efforts towards accessibility and inclusivity. This analysis provides insights
into how these factors influence the approach to creating comfortable and
functional learning environments in each region.

Learning is an activity undertaken with the aim of acquiring knowledge,
mastering certain competencies, and forming student attitudes. The success
of learning can be seen from the changes in behaviour and student learning
outcomes (Puspitarini & Hanif, 2019). Thus, raising the level of society’s
intelligence in Europe, the US, and Asia has always been facilitated by the
educational system. Regarding student age, Europe, the US, and Asia dif-
fer in a few ways, and the paper’s focus was on primary school students.
According to Office of the Secretary-General of the European. Schools, Gezer,
et al. (2023) the primary cycle consisted of five years of primary education,
starting at age six and ending at age ten. Additionally, in Europe, there can
be significant regional differences in school hours. While some nations may
have longer school days, others might have shorter ones with an emphasis on
independent study.

Meanwhile, in the United States, the primary school students were at the
age of six until eleven which is at five years (Leeb et al., 2020). In this matter,
the typical school day in the United States ranges from six to eight hours,
depending on the grade level and individual school policies. However, com-
pared to Europe and the US, systems in Asia, and particularly China, differ
greatly. According to Liu et al., (2016), Zhao, (2016) and Jia et al. (2020),
in 1986, China promulgated and implemented the Compulsory Education
Law of the People’s Republic of China, which emphasized the compulsory
and universal benefits of nine-year compulsory education. School-age chil-
dren have benefited from substantially higher rates of return on education,
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greater educational opportunities, and higher academic achievements since
the law’s implementation in 1986. Other Asian nations, like Malaysia, also
have their own educational systems, in which students begin primary school
at age seven and finish it six years later at age twelve (MyGovernment, 2023).
The education system in Europe, United States and Asia as shown in Table 1
below:

Table 1. The education system in Europe, United States and
Asia (Ministry Education of Malaysia, U.S. Department of
Education).

Country Age (Primary) Hours/Day

Europe 3–11 years old 6–8 hours
United States 6–11 years old 6–8 hours
Asia 7–12 years old 6–8 hours

Based on an analysis of the age distribution and length of time spent in
school in each of the three countries, it can be concluded that people spend
half of their lives in education (Irwin et al., 2022). Given this, it is impera-
tive that schools provide their students with high-quality facilities; therefore,
administrators must follow basic ergonomic guidelines like compatibility
(Strasser, 2022). In fact, Chim (2019) has raised several issues that have been
on people’s minds, such as (1) Why should workplace design incorporate
ergonomics principles? (2) To whom should workplace design give due con-
sideration and consultation? (3) When should workplace design incorporate
ergonomics principles? (4) Where in workplace design should ergonomics
be used? (5) How ought ergonomics to be incorporated into office design?
(6) What are the design principles of ergonomics in the workplace? All user
groups inclusive of students should be considered in workplace design (class-
room), as they have varying physical and psychological requirements. Each
of these queries ought to be considered when purchasing school supplies.

Figure 1: School furniture variants (Ministry of Education Malaysia, North of England
School Furnishing).



Comparison of Ergonomic Principles for School Furniture Design 17

Ergonomic furniture holds significant importance in primary schools, espe-
cially in Europe, the US, and Asia. The workload for students in these regions
varies due to differences in their education systems. In Europe, the US,
and Asia, the responsibility of providing quality formal education lies with
the respective governments. In some countries, extracurricular activities are
highly valued, leading to more flexible student schedules. Despite differences
in formal school day lengths, extracurricular activities such as sports, clubs,
and homework contribute to students’ overall time commitment to educa-
tion. Nevertheless, there is a need for change, as children spend a considerable
amount of their school time in classrooms, predominantly in sitting positions.
The use of ill-fitted classroom furniture can result in discomfort, irritation,
and an increased risk of musculoskeletal disorders, as highlighted by Obinna
et al. (2020). Therefore, addressing the ergonomic aspects of school furniture
becomes crucial for ensuring the well-being and optimal learning conditions
for students.

Children in schools need ergonomic furniture for both their health and
academic success. Using chairs, desks, and other furniture with ergonomic
designs encourages good posture, lowers the chance of musculoskeletal prob-
lems, and improves overall comfort. Considering that students spend a large
amount of their times in classrooms, this is especially important. By giv-
ing ergonomics top priority when designing school furniture, educational
establishments help to foster a welcoming and encouraging environment that
benefits students’ physical and mental well-being.

COMPARISON

The comparison of ergonomic principles for school furniture design across
Europe, the United States, and Asia unveils a diverse landscape shaped by
cultural, educational, and societal factors. As educational spaces continue
to evolve globally, understanding how these regions approach and priori-
tize ergonomic considerations in school furniture is crucial. This study aims
to explore and analyse the distinctive approaches, standards, and design
philosophies employed in Europe, the United States, and Asia. By delving
into the unique cultural nuances and educational practices of each region,
this research seeks to provide valuable insights into the shaping of ergonomic
principles in school furniture, ultimately contributing to the creation of more
inclusive and effective learning environments.

CONCLUSION

Ergonomics is crucial for school furniture design as it directly impacts the
well-being, comfort, and productivity of students. The design and arrange-
ment of school furniture significantly influence the physical health and
posture of students during extended periods of learning. According to the
American Academy of Paediatrics in 2021, ergonomic considerations in
school furniture contribute to creating an environment that promotes proper
body alignment, reduces the risk of musculoskeletal issues, and supports
overall student health.



18 Ahmad et al.

Ta
b

le
2.

C
o

m
p

ar
is

o
n

o
f

er
g

o
n

o
m

ic
p

ri
n

ci
p

le
s

fo
r

sc
h

o
o

lf
u

rn
it

u
re

b
et

w
ee

n
E

u
ro

p
e,

U
n

it
ed

S
ta

te
,a

n
d

A
si

a.
E
rg
on

om
ic
Pr
in
ci
pl
e

E
ur
op

e
U
SA

A
si
a

L
eg
al
is
at
io
n
an

d
Sc
ho

ol
Fu

rn
it
ur
e

St
an

da
rd
s

•
E
m
ph

as
iz
es

ad
he
re
nc
e
to

B
S
E
N

17
29

st
an

da
rd

fo
r
er
go

no
m
ic
st
an

da
rd
s
(B
SI
,

20
12

).
•

In
cl
ud

es
sp
ec
if
ic
at
io
ns

fo
r
ch
ai
r
an

d
ta
bl
e

di
m
en
si
on

s,
lu
m
ba

r
su
pp

or
t,
an

d
ad

ju
st
ab

ili
ty
.

•
Fe

at
ur
es

pr
om

ot
e
dy

na
m
ic
si
tt
in
g
fo
r

en
ha

nc
ed

co
nc
en
tr
at
io
n.

•
G
ui
de
d
by

A
N
SI
/B
IF
M
A
X
6.
1-
E
du

ca
ti
on

al
se
at
in
g
st
an

da
rd
s.
(A

N
SI
,2

01
5)

•
Pr
io
ri
ti
ze
s
fl
ex
ib
ili
ty

an
d
us
er
-c
en
tr
ed

de
si
gn

pr
in
ci
pl
es
.

•
Fo

cu
se
s
on

ov
er
al
ls
tu
de
nt

w
el
l-
be
in
g
an

d
th
e
in
te
rc
on

ne
ct
ed
ne
ss

of
ph

ys
ic
al

co
m
fo
rt

an
d
ac
ad

em
ic
pe
rf
or
m
an

ce
.

•
R
ef
er
en
ce
s
B
S
E
N

17
29

fo
r
sc
ho

ol
fu
rn
it
ur
e

de
si
gn

.(
B
SI
,2

01
2)

•
R
ef
le
ct
s

cu
lt
ur
al

pe
rc
ep
ti
on

s
of

le
ar
ni
ng

sp
ac
es
.

•
In
co
rp
or
at
es

el
em

en
ts

ca
te
ri
ng

to
gr
ou

p
ac
ti
vi
ti
es

an
d
co
m
m
un

it
y.

•
E
m
ph

as
iz
es

cr
ea
ti
ng

en
vi
ro
nm

en
ts

th
at

su
p-

po
rt
in
te
ra
ct
iv
e
an

d
co
op

er
at
iv
e
le
ar
ni
ng

.

A
es
th
et
ic

Pr
ef
er
en
ce
s

•
B
al
an

ce
s
fu
nc
ti
on

al
it
y
an

d
ae
st
he
ti
c
ap

pe
al

w
it
h
cl
ea
n
lin

es
,m

in
im

al
is
ti
c
de
si
gn

s,
an

d
us
e
of

su
st
ai
na

bl
e
m
at
er
ia
ls
.

•
A
im

s
to

cr
ea
te

vi
su
al
ly

pl
ea
si
ng

an
d
fo
cu
se
d

st
ud

y
sp
ac
es
.

(I
m
ri
e
&

St
re
et
,2

01
1)
.

•
R
ef
le
ct
s
di
ve
rs
e
an

d
m
ul
ti
cu
lt
ur
al

so
ci
et
y

w
it
h
m
od

er
n,

te
ch
no

lo
gy
-i
nt
eg
ra
te
d
de
si
gn

s
an

d
tr
ad

it
io
na

ll
ay
ou

ts
.

•
A
es
th
et
ic
ch
oi
ce
s
al
ig
n
w
it
h
br
oa

de
r
so
ci
et
al

tr
en
ds

an
d
re
fl
ec
t
th
e
dy

na
m
ic
na

tu
re

of
A
m
er
ic
an

ed
uc
at
io
na

ls
pa

ce
s.
(C

hi
u
et

al
.,

20
19

)

•
In
co
rp
or
at
es

cu
lt
ur
al

m
ot
if
s

an
d

sy
m
bo

ls
,

ch
ar
ac
te
ri
ze
d

by
vi
br
an

t
co
lo
ur
s,

sy
m
bo

lic
pa

tt
er
ns
,a

nd
a
bl
en
d
of

tr
ad

it
io
na

la
nd

m
od

-
er
n
el
em

en
ts
.(
Im

ri
e
&

St
re
et
,2

01
1)
.

Fu
nc
ti
on

al
R
eq
ui
re
m
en
ts

•
Pr
io
ri
ti
ze
s
du

ra
bi
lit
y,
ea
se

of
m
ai
nt
en
an

ce
,

an
d
ad

ap
ta
bi
lit
y.

•
C
on

si
de
rs

in
te
gr
at
io
n
of

te
ch
no

lo
gy

in
cl
as
sr
oo

m
s.

•
E
m
ph

as
iz
es

m
ul
ti
fu
nc
ti
on

al
it
y
to

m
ee
t

m
od

er
n
ed
uc
at
io
na

ln
ee
ds
.

•
(M

ill
er
,2

01
7)

•
Fo

cu
se
s
on

ve
rs
at
ili
ty

an
d
m
od

ul
ar

de
si
gn

s.
•

In
co
rp
or
at
es

te
ch
no

lo
gy

to
ca
te
r
to

dy
na

m
ic

le
ar
ni
ng

en
vi
ro
nm

en
ts
.

•
In
co
rp
or
at
es

in
te
ra
ct
iv
e
te
ch
no

lo
gi
es
.

(B
uc
kl
ey
,2

02
0)
.

•
Fo

cu
se
s
on

co
lla

bo
ra
ti
ve

le
ar
ni
ng

sp
ac
es
.

•
Fe

at
ur
es

fl
ex
ib
le

fu
rn
it
ur
e
ar
ra
ng

em
en
ts

an
d

ea
si
ly

re
co
nf
ig
ur
ab

le
se
tu
ps
.

•
E
m
ph

as
iz
es

co
m
m
un

it
y-
dr
iv
en

fu
nc
ti
on

al
ch
oi
ce
s.
(K

im
&

W
on

g,
20

19
).

Im
pl
ic
at
io
ns

fo
r

D
es
ig
ne
rs

•
Pr
io
ri
ti
ze

er
go

no
m
ic
co
ns
id
er
at
io
ns

in
E
N

17
29

w
hi
le
in
te
gr
at
in
g
in
no

va
ti
ve

so
lu
ti
on

s.
•

B
al
an

ci
ng

fu
nc
ti
on

al
it
y
an

d
ae
st
he
ti
cs

ar
e

cr
uc
ia
l.

•
C
ol
la
bo

ra
ti
on

w
it
h
ed
uc
at
or
s
ca
n
pr
ov

id
e

in
si
gh

ts
in
to

cl
as
sr
oo

m
ne
ed
s.

•
A
da

pt
to

th
e
dy

na
m
ic
na

tu
re

of
A
m
er
ic
an

ed
uc
at
io
na

ls
pa

ce
s.

•
E
m
br
ac
e
us
er
-c
en
tr
ed

de
si
gn

pr
in
ci
pl
es

an
d

te
ch
no

lo
gy
-f
ri
en
dl
y
fu
rn
it
ur
e.

•
C
ol
la
bo

ra
te

w
it
h
ed
uc
at
or
s
fo
r
er
go

no
m
ic

an
d
ad

ap
ta
bl
e
de
si
gn

s.

•
In
te
gr
at
e

cu
lt
ur
al

sy
m
bo

ls
an

d
pr
ef
er
en
ce
s

in
to

fu
rn
it
ur
e
de
si
gn

s.
•

Pr
io
ri
ti
ze

fl
ex
ib
ili
ty

an
d

ad
ap

ta
bi
lit
y

to
di
ve
rs
e
te
ac
hi
ng

m
et
ho

ds
.

(C
on

ti
nu

ed
)



Comparison of Ergonomic Principles for School Furniture Design 19

Ta
b

le
2.

C
o

n
ti

n
u

ed
E
rg
on

om
ic
Pr
in
ci
pl
e

E
ur
op

e
U
SA

A
si
a

R
eg
ul
at
or
y

Fr
am

ew
or
ks

•
E
ur
op

ea
n
St
an

da
rd

E
N

17
29

pr
ov

id
es

gu
id
el
in
es

on
di
m
en
si
on

s
an

d
fu
nc
ti
on

al
re
qu

ir
em

en
ts
of

sc
ho

ol
fu
rn
it
ur
e.

•
E
N

17
29

pr
om

ot
es

er
go

no
m
ic
pr
in
ci
pl
es

by
en
su
ri
ng

fu
rn
it
ur
e
de
si
gn

s
ad

he
re

to
st
an

da
rd
iz
ed

di
m
en
si
on

s.
•

C
om

pl
ia
nc
e
w
it
h
th
is
st
an

da
rd

fo
st
er
’s

co
ns
is
te
nt

er
go

no
m
ic
co
ns
id
er
at
io
ns

an
d

de
si
gn

in
no

va
ti
on

.

•
A
N
SI
/B
IF
M
A
gu

id
es

th
e
re
gu

la
to
ry

fr
am

ew
or
k
fo
r
sc
ho

ol
fu
rn
it
ur
e
de
si
gn

.
•

A
N
SI
/B
IF
M
A
X
6.
1-
20

18
E
du

ca
ti
on

al
se
at
in
g
st
an

da
rd
s
fo
cu
s
on

pe
rf
or
m
an

ce
an

d
sa
fe
ty

re
qu

ir
em

en
ts
fo
r
ed
uc
at
io
na

ls
ea
ti
ng

.
•

T
he
se

st
an

da
rd
s
em

ph
as
iz
e
sa
fe
ty

an
d

du
ra
bi
lit
y,
pr
om

ot
in
g
er
go

no
m
ic
de
si
gn

s
pr
io
ri
ti
zi
ng

st
ud

en
t
w
el
l-
be
in
g.

•
R
eg
ul
at
or
y
fr
am

ew
or
ks

fo
r
sc
ho

ol
fu
rn
it
ur
e

de
si
gn

va
ry

ac
ro
ss

co
un

tr
ie
s,

re
fl
ec
ti
ng

th
e

di
ve
rs
it
y
of

ed
uc
at
io
na

ls
ys
te
m
s.

•
In

C
hi
na

,t
he

N
at
io
na

lS
ta
nd

ar
d
G
B
/T

33
24

–
20

18
se
ts

gu
id
el
in
es

fo
r
cl
as
sr
oo

m
fu
rn
it
ur
e

di
m
en
si
on

s,
em

ph
as
iz
in
g
er
go

no
m
ic

co
ns
id
-

er
at
io
ns

fo
r
st
ud

en
ts
.

(G
B
St
an

da
rd
,2

01
8)

•
In

M
al
ay
si
a,

al
l
sc
ho

ol
fu
rn
it
ur
e
us
es

th
e
B
S

E
N

17
29

–2
st
an

da
rd

as
a
na

ti
on

w
id
e
re
fe
r-

en
ce

st
an

da
rd
.

•
C
om

pl
ia
nc
e
w
it
h
sp
ec
if
ic

gu
id
el
in
es

en
su
re
s

ba
si
c

er
go

no
m
ic

co
ns
id
er
at
io
n,

bu
t
va
ri
a-

ti
on

s
m
ay

le
ad

to
di
ff
er
in
g
de
si
gn

in
no

va
ti
on

ap
pr
oa

ch
es
.

E
rg
on

om
ic
Fe

at
ur
es

B
eg
in
ni
ng

in
th
e
la
te

18
00

s,
th
e
de
si
gn

of
sc
ho

ol
fu
rn
it
ur
e
ha

d
sp
ec
ia
lf
ea
tu
re
s
su
ch

as
ad

ju
st
ab

le
ch
ai
rs
,s
lo
pi
ng

ta
bl
e
su
rf
ac
es

an
d
fo
ot
re
st
s.

Ju
st
lik

e
in

th
e
E
ur
op

ea
n
co
un

tr
y
th
e
de
si
gn

of
sc
ho

ol
fu
rn
it
ur
e
in

th
e
U
ni
te
d
St
at
es

al
re
ad

y
ha

s
er
go

no
m
ic
fe
at
ur
es

su
ch

as
sl
op

in
g
ta
bl
e

su
rf
ac
es
,a

dj
us
ta
bl
e
ch
ai
rs
,a

nd
sl
op

in
g
ba

ck
re
st
s

to
en
su
re

th
e
co
m
fo
rt
of

sc
ho

ol
st
ud

en
ts
du

ri
ng

th
at

ti
m
e.

In
A
si
a,

sc
ho

ol
fu
rn
it
ur
e
de
si
gn

on
ly

ha
s
a
ba

si
c

de
si
gn

w
it
ho

ut
ha

vi
ng

a
sl
op

in
g
ta
bl
e
su
rf
ac
e,

ad
ju
st
ab

le
ch
ai
rs
,a

nd
ot
he
r
er
go

no
m
ic
fe
at
ur
es
.

A
nt
hr
op

om
et
ri
c

D
at
a

In
E
ur
op

ea
n
co
un

tr
ie
s
an

th
ro
po

m
et
ri
c
da

ta
pl
ay
s
an

im
po

rt
an

t
ro
le
in

de
si
gn

in
g
an

eq
ui
pm

en
t
in
cl
ud

in
g
fu
rn
it
ur
e.
T
hi
s
is
to

en
su
re

th
at

th
e
si
ze

of
th
e
fu
rn
it
ur
e
an

d
th
e
si
ze

of
th
e

us
er

ca
n
be

ad
ju
st
ed

an
d
ap

pr
op

ri
at
e
fo
r
us
e.

(Y
u
C
he
ng

et
al
.,
20

04
)

In
th
e
U
ni
te
d
St
at
e
an

th
ro
po

m
et
ri
c
da

ta
is
us
ed

in
th
e
pr
od

uc
ti
on

of
cl
ot
hi
ng

,f
ur
ni
tu
re

an
d

fi
tt
in
gs

th
at

co
rr
es
po

nd
to

th
e
si
ze

of
A
m
er
ic
an

s.
(A

nt
hr
oK

id
s,
U
SA

,1
97

7)

B
as
ed

on
pr
ev
io
us

st
ud

ie
s
pr
od

uc
ed

in
A
si
a,
th
er
e

ar
e
on

ly
4
co
un

tr
ie
s
w
it
h
na

ti
on

al
an

th
ro
po

m
et
-

ri
c
da

ta
,
na

m
el
y
C
hi
na

,
Ja
pa

ne
se
,
K
or
ea
n

an
d

Ta
iw

an
es
e.

So
m
e
ot
he
r
co
un

tr
ie
s
in

A
si
a
on

ly
ad

ap
t
an

th
ro
po

m
et
ri
c
da

ta
fr
om

fo
re
ig
n

co
un

-
tr
ie
s
in

th
e
pr
od

uc
ti
on

of
fu
rn
it
ur
e.

(A
pp

lie
d
E
rg
on

om
ic
,2

00
4)



20 Ahmad et al.

Incorporating ergonomic principles in school furniture design also
enhances the learning experience by providing a comfortable and con-
ducive environment. Comfortable seating, appropriate desk height, and
well-designed furniture contribute to reduced distractions, allowing students
to focus better on their studies. This aligns with research findings that link
ergonomically designed classrooms to improved academic performance and
student engagement (Dul, 2016).

Moreover, as technology becomes increasingly integrated into education,
ergonomic considerations in furniture design play a crucial role in accommo-
dating devices such as laptops and tablets. Properly designed furniture helps
create a supportive infrastructure for technology-enhanced learning, ensuring
that students can interact with digital tools comfortably and without adverse
physical effects.

In summary, prioritizing ergonomics in school furniture design is essential
for promoting the health, comfort, and concentration of students, ultimately
contributing to an optimal learning environment.

RECOMMENDATION

To enhance the overall well-being of students, it is imperative to priori-
tize ergonomic considerations in school furniture design. A comprehensive
approach involves utilizing anthropometric data specific to the diverse pop-
ulation of Asia, ensuring that ergonomic features are incorporated into the
design of all school furniture. This goes beyond a mere aesthetic upgrade,
as the implementation of ergonomic principles directly impacts the physical
comfort and health of students. Furthermore, it is crucial to engage stakehold-
ers in the enforcement of ergonomic standards for school furniture, fostering
collaboration between educators, designers, and administrators. By recogniz-
ing the significance of ergonomic furniture in improving student well-being,
we pave the way for a learning environment that not only meets educational
needs but also prioritizes the health and comfort of the students who use it.
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