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ABSTRACT

Physical factors and health and safety issues aauhihg are the most effective and most fundamenégdlral
growth factor in terms of physical, mental and eatianal development in students. This study wagyded to
obtain anthropometric dimensions of Iranian primaghool student. We searched international databaseh as
Thomson Reuters, PubMed, Scopus, EMBASE, Cochibrel, and Iranian databases such as SID, Magiran,
Iranmedex using a searching strategy during 200BQb6 years. Database without language restricteingce 2000
sources, with the MeSH term "Anthropometric dat&lDA'Iranian primary school children”. At first, ithe initial
search,115 articles were found, and finally, 22h&fm which were related to the subject of thisaese were used.
This study showed significant differences in acfeanthropometric dimensions with regard to gendsge and
ethnicity.Alsothis study indicates that there issignificant difference between the minimum and mari
acceptable dimensions and those of the availabimitfwe (p < 0.05).According to the results of thesudy,
difference between genders and among differenticties should be taken into account by designens a
manufacturers of school furniture. In many schodtere is not proportion between students’ anthroptric
dimensions and the dimensions of existing tablesb@mches. Thus, it is suggested that requiredteféoe done to
design educational furniture such as table and befar various grades of elementary level in eveegion
according to the existing anthropometric dimensidatabase.
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INTRODUCTION

All experts of education and educational psycholofjieaching and learning agree that effective atlon depends
on having a goal, the appropriateness of the palsied social environment of class, motivation eddhers and
students for teaching and learning, the studemtghitive, emotional and motor preparation, sounchagament of
class by teachers, their mastery over the subgect,their passion for their work and the studeptsgress. The
teacher can observe the high and trying to createrfact environment for learning to learn previet formation of
behavior and nuisance factors[1,2].The learningrenment dramatically affects the learning outcomestudents.
Noise, inappropriate temperature, insufficient fjgaducational Furniture, overcrowded classes, Iatgu boards
and inappropriate classroom layout make up factioas could be confounding variables distractingdetis in
class[2-7].

In ergonomics, the anthropometric data (measuremgitody dimensions) is used for designing workcgsa
furniture, and clothes [8]. Regarding the differernd anthropometric dimensions of various nationd aces, every
community needs its specific anthropometric dataff®} this reason, many studies have already bedormed in

Iran[10-18]. Provinces of Iran. Also, many studiese been carried out outside of Iran in this réjg9,19-22].

Anthropometric data can be used to identify thesgal dimensions of equipment, furniture, etc. Tuse of
furniture that fails to fulfill the anthropometritata of its users has a negative impact on humathhepecific
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anthropometric dimensions are necessary to desigoos furniture. Anthropometric data have been mess$ in
many communities especially among schoolchildrener& are different ethnic groups with probably afiht
anthropometric data in Iran, and anthropometri@ dan change by time, so gathering data aboutapuhretric
dimensions is important. This study was designedbiain anthropometric dimensions of Iranian priynschool
student.

MATERIALSAND METHODS

We searched international databases such as Thdreders, PubMed, Scopus, EMBASE, Cochrane Libiamg,
Iranian databases such as SID, Magiran, Iranmesligxg @ searching strategy during 2000 to 2016 y&atabase
without language restriction, since 2000 sourcéth thie MeSH term "Anthropometric data” AND "lranigrimary
school student”. At first, in the initial searchlaficles were found, and finally, 22 of them whiebre related to
the subject of this research were used.

RESULTS

Hafezi et al (2010): This study was designed toambianthropometric dimensions of Iranian childréraré
ethnicity) aged 7-11 years. In a cross-sectionadysin Yazd, Iran, descriptive statistics as wallkay percentiles
for 17 static anthropometric data of primary schstidents (1015 males and 1015 females), were mezhsund
compared between boys and girls. The age of tltests was between 6 and 11 years. Mean weight eiasebn
21.56+5.33 kg and 36.631+9.45 kg in boys and betwa@i@9+3.48 kg and 35.88+9.40 kg in girls. Meanghei
wasbetweenl1187/02453.98 mm and 1420.83+ 69.39 mmbags and between 1173.90+51.01lmm and
1421.27+70.82 mm in girls. There was also somesrdiffice in other anthropometric data between twalesn
Results of this study showed some differences thrapometric data with other studies. Also obsersigghificant
gender differences in some dimensions as well[10].

Habibi et al (2011): This study is aimed to examihe appropriacy of school furniture to Iranian i&ip
anthropometric features. The participants in th@ss-sectional study were 493 boys and 489 girtk thie age-
range of 7 to 12 years who were selected throughulistage random cluster sampling procedure. Aggight,
height, and anthropometric dimensions were detexdhiiThis study indicates that there is a signifiddifference
between the minimum and maximum acceptable dimaeasimd those of the available furniture (p < 0.004)
designing suitable furniture for pupils the anttooptric differences of age and gender must be takem
account[11].

Mirmohammadi et al (2013): In this study, They mead some anthropometric dimensions of Iraniandobil
from different ethnicities. A total of 12,731 Irami primary school children aged 7-11 years werbudted in the
study and their static anthropometric dimensionsewmeasured. Descriptive statistics such as meandard
deviation and key percentiles were calculated. dithensions were compared among different ethngitiad
different genders. This study showed significaffedénces in a set of 22 anthropometric dimensieitls regard to
gender, age and ethnicity. Turk boys and Arab gikye larger than their contemporaries in differages.
According to the results of this study, differerimstween genders and among different ethnicitiesildhioe taken
into account by designers and manufacturers ofddhmiture[12].

Mehrparvar et al (2015): They measured some antimefric dimensions of Iranian guidance school sitgle
selected from different ethnicities. Background:ti#&opometric dimensions are used for design of mgant,
furniture, and clothing. Furniture with inappropgealesign not fulfilling the users' anthropomettimensions may
have a negative effect on health. A total of 74@dian guidance school students aged 12-14 yetesedrihe study
and their static anthropometric dimensions weresmesl. Descriptive statistics such as mean, stdndkvriation,
and key percentiles were calculated. All dimensiarese compared among different ethnicities andediffit
genders. This study showed significant differerioes set of 22 anthropometric dimensions regardiegder, age,
and ethnicity. According to the results of thisdstudifference between genders and among diffeeémticities
should be taken into account by designers and raaturkrs of guidance school furniture. Applicatithis study
has prepared a data bank of anthropometric dimessid 12-14-year-old students which can be usebazsc
information to find appropriate dimensions of schoioniture[13].
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Mehrparvar, Mirmohammadi et al (2015):This studyswdesigned to measure some static anthropometric
dimensions in Iranian high school students, comside ethnic differences. Nineteen static anthroptime
dimensions of high school students were measurddcampared among different Iranian ethnicities $Fawurk,
Kurd, Lor, Baluch, and Arab) and different gendénsthis study, 9,476 subjects (4,703 boys and 3l gifls) ages

15 to 18 years in six ethnicities were assessed.difference among ethnicities was statisticalgngicant for all
dimensions (p <0.001 for each dimension). This ystadowed statistically significant differences i $tatic
anthropometric dimensions among high school stedergarding gender, age, and ethnicity[14].

Heidarimoghadam et al (2014): This study was aitoegikamine the match between students’ body dirmassand
existing benches and desks dimensions in Hamadaaldeprimary schools. In this study, 624 studehtdamadan
female primary schools were investigated and sofrthedr anthropometric dimensions including shouldeight,
elbow height, knee height, popliteal height, paalitbuttock length and hip breadth were measurethi$ sense, a
chair (with adjustable height, depth and elbow suppand a caliper with movable jaw were used f@asurement
of anthropometric dimensions. The measurements penfermed in a way that thighs were in full comtaith the
seat, there was a right angle between the thigtideays, the feet were in full contact with the moleapedal, the
trunk was straight and the back and hips were ihdontact with the backrest. Following, the matohthe
dimensions of existing benches and desks with ppeogriate dimensions (based on the students’ aptimetric
dimensions) were examined. The results showedthigaseat height, seat depth, seat width, backheight, desk
height, underneath desk height were in acceptadiger for 10.1%, 17.3%, 5.6%, 53.5%, 1.9% and 310f%
students, respectively. Despite differences inbib@y dimensions of primary school students, theneoi regularity
in using of school furniture. Overall, the dimemsoof existing benches and desks are not match#d the
anthropometric dimensions of student[15].

Heidarimoghadam et al (2015): This study was aine@xamine the match between students’ anthropametr
dimensions and the dimensions of existing benchdsdasks in Hamadan male primary schools. In tiidys 600
students of Hamadan male primary schools were edudn addition to height and weight, their anttmotric
dimensions including shoulder height, elbow heighge height, popliteal height, popliteal - buttdekgth and hip
breadth were measured. Then, the comparison wae betdieen the dimensions of existing benches askisde
Hamadan schools and the ergonomic dimensions. dhdts showed that the dimensions of two existiagches
and desks do not match with students anthropomgitmensions. For benches and desks with commonpseest,
the seat height, seat depth, seat width, backhesght, desk height, underneath desk height werenatched with
89.5, 76.5, 88.5, 62, 57, and 64 percent of stuleaspectively; while in benches and desks wifasged seats,
the dimensions were not appropriate for 61.5, 5885,73.5, 76.5, and 60.5 percent of studentsemsely. Both
kinds of existing furniture in the Hamadan primaghools were not appropriate for students. Seathdegnd
heights of benches with separated seats werevallabietter than of those with common seats[16].

Ghofraniet al (2014): Due to the deleterious effeof mismatch between body dimensions of students a
educational furniture, this study aimed to asskessize of students’ body in Yazd. The study padpataincluded
all high school students in Yazd city. Popliteaigh, buttock popliteal length, elbow rest heighips width, thighs
thickness and scapular elevation were measure@insgidents. Besides, in furniture used in the alshstudied,
two chairs and two benches that had a greater drexyuof analysis were chosen. The results of thdsttal
comparisons showed that type 1 furniture, seathmieds acceptable for 96.74% and thigh freedom VB@84lfit.
The type 2 furniture depth for most students wag@griate, and seat width was acceptable for 96.42%tudents.
Thigh freedom was fit for 100% with a good ratimg.type 3 furniture, there was not any parametéh good fit
and in type 4 furniture, wide seat width and thigledom was desirable. In general, the furnitunefa@anity with
students’ anthropometry was not desirable[17].

Ghanbariet al (2015): In this cross-sectional researchblit@ive 7-12 years old children from Arak (Centrah)
were investigated. Some of the physical variableh sas head length, width and circumference, fderath and
width were measured. Cephalic and facial indicesetail these variables were evaluated. The reshéwed that
the dominant type of cephalic index was the meduai@pone, while the dolicocephalic type was lasgjfient. The
dominant type of facial index was the euryprosapie, the less frequent type the hyperleptoprosompéc Between
males and females no statistically significantatighces in the distribution of these indices Cdiddbserved. The
types of head and face of the Arak children difemewhat from those observed in populations frameroparts of
Iran as well as from those of neighboring countriEsese differences indicate the importance of ghegsical
standards of the Arak children as a Fars subgré@aocasians[18].

Gilavand (2016).This research has been performedviestigate Impact of Educational Furniture of &als on

Learning and Academic Achievement of Students abiehtary Level of the city of Ahvaz, at the soutbinaf the
Islamic Republic of Iran year 2015-2016. At a cresstional study a total of 210 students were sateandomly
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as sample of study. Cluster sampling was done pyogpiate allocation and questionnaires were rangainided
among students. Data collection tools included Here's achievement motivation questionnaire andareber-
constructed questionnaire (observation checklisexamine the physical parameters of educationalitfre in
educational institutions) and interviews with staide Data of study were analyzed using SPSS- 2Wwad. The
results obtained from this study showed that appete educational furniture has positive impacttoa ratio of
learning and educational progress of studenteatehtary level [6].

Table 1.An analysis of anthropometric data on Iranian primary school children

Title

Authors
(Year)

Country and city
studied

METHODS

RESULTS

An analysis of
anthropometric data
on Iranian primary
school children.

Hafeziet al (2010)

Iranian children
(Fars ethnicity)
aged 7-11 years.
Yazd

In a cross-sectional study in Yazd,between 21.56+5.33 kg and

Iran, descriptive statistics as wel
as key percentiles for 17 static
anthropometric data of primary
school students (1015 males ang
1015 females), were measured
and compared between boys an
girls.

The age of the students was betwe

i 1173.90+51.01mm and

was also some difference in other

6 and 11 years. Mean weight was

36.6319.45 kg in boys and betweer]

20.79+3.48 kg and 35.88+9.40 kg in

girls. Mean height was between
1187/02453.98 mm and 1420.83+
69.39 mm in boys and between

1421.27+£70.82 mm in girls. There

anthropometric data between two
genders.

Proportion of
elementary school
pupils'
anthropometric
characteristics with
dimensions of
classroom furniture
in Isfahan, Iran.

Habibiet al (2011)

Isfahan

The participants in this cross-
sectional study were 493 boys al
489 girls with the age-range of 7
to 12 years who were selected
through a multistage random
cluster sampling procedure. Age
weight, height, and
anthropometric dimensions were|
determined.

nd

This study indicates that there is a
significant difference between the
minimum and maximum acceptablg
dimensions and those of the

available furniture (p < 0.001).

An epidemiologic
study on
anthropometric
dimensions of 7-11-
year-old Iranian
children: considering
ethnic differences

Mirmohammadiet al
(2013)

Turk boys and
Arab girls were
larger than their
contemporaries in
different ages

In this study, we measured some
anthropometric dimensions of
Iranian children from different
ethnicities. A total of 12,731
Iranian primary school children

aged 7-11 years were included in

the study and their static
anthropometric dimensions were|
measured. Descriptive statistics
such as mean, standard deviatio
and key percentiles were
calculated. All dimensions were
compared among different
ethnicities and different genders,

n

This study showed significant
differences in a set of 22
anthropometric dimensions with
regard to gender, age and ethnicity,|
Turk boys and Arab girls were large
than their contemporaries in differe
ages. According to the results of th
study, difference between genders
and among different ethnicities
should be taken into account by
designers and manufacturers of
school furniture.

=

nt

Anthropometry of
Iranian Guidance
School Students with
Different Ethnicities:
A Comparative
Study.

Mehrparvaret al
(2015)

Iranian guidance
school students
aged 12-14 years

A total of 7400 Iranian guidance
school students aged 12-14 yea
entered the study and their statig
anthropometric dimensions were|
measured. Descriptive statistics
such as mean, standard deviatio
and key percentiles were
calculated. All dimensions were
compared among different
ethnicities and different genders.

[

'manufacturers of guidance school

This study showed significant
differences in a set of 22
anthropometric dimensions
regarding gender, age, and ethnicit]
Conclusion. According to the result
of this study, difference between
genders and among different
ethnicities should be taken into
account by designers and

furniture. Application. This study
has prepared a data bank of
anthropometric dimensions of 12-1
year-old students which can be use
as basic information to find
appropriate dimensions of school
furniture.

=~

o

Static anthropometrig
dimensions in a
population of Iranian
high school students
considering ethnic
differences.

Mehrparvaret al
(2015)

Different Iranian
ethnicities (Fars,
Turk, Kurd, Lor,
Baluch, and
Arab) and
different genders.

Nineteen static anthropometric
dimensions of high school
students were measured and
compared among different Irania|
ethnicities (Fars, Turk, Kurd, Lor
Baluch, and Arab) and different

nassessed. The difference among

genders.

In this study, 9,476 subjects (4,703
boys and 4,773 girls) ages 15 to 18
years in six ethnicities were

ethnicities was statistically
significant for all dimensions (p

values < .001 for each dimension).
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This study showed statistically
significant differences in 19 static
anthropometric dimensions among
high school students regarding
gender, age, and ethnicity.

Assessing the match
between female
primary students’
anthropometric

Heidarimoghadam

In this study, 624 students of
Hamadan female primary school
were investigated and some of
their anthropometric dimensions
including shoulder height, elbow
height, knee height, popliteal
height, popliteal-buttock length
and hip breadth were measured.
In this sense, a chair (with
adjustable height, depth and
elbow support) and a caliper with
movable jaw were used for
measurement of anthropometric
dimensions. The measurements

The results showed that the seat
height, seat depth, seat width, back
rest height, desk height, underneat

dimensions and et al (2014) Hamedan were performed in a way that ?::ketf]srlglh(; \1\$rel|? ;;ceSp tg:)?le
furniture dimensions thighs were in full contact with 53 g% 1 9% a?{d 3'1 1:;’0 O'f stOL’Jdent
in Hamadan schools the seat, there was a right angle res. ec,tiv;al ' i
in 2013 between the thighs and legs, the P Y
feet were in full contact with the
movable pedal, the trunk was
straight and the back and hips
were in full contact with the
backrest. Following, the match o]
the dimensions of existing
benches and desks with the
appropriate dimensions (based gn
the students’ anthropometric
dimensions) were examined
. The results showed that the
In this study, 600 _students of dimensions of two existing bencheg
Hamadan_male primary SChOO!S and desks do not match with students
S were studied. In addition to height o ;
Investigating the and weight, their anthropometric anthropometric dimensions. For
Match between Male dimensions’ including shoulder benches and desks with common
Primary Students’ height, elbow height, knee heigh seat pans, the seat height, seat depth,
Anthrop_ometric Heidarimoghadamet poplitéal height popiiteal i ' segt width, back rest height_, desk
Elme_nsmns qnd al (2015) Hamedan buttock length a’md hip breadth height, underngath desk height were
xlstlng' Furr_nture were measured. Then the not matched with 89.5, 76.5, 88.5,
Dimensions in comparison WaS. madé between 62, 57, and 64 percent of students,
Hamadan Schools in the dimensions of existing respectively; while in benches and
2013 benches and desks in Hamadan desks with separated seats, the
] dimensions were not appropriate fol
schools and the ergonomic 61.5, 58.5, 58, 73.5, 76.5, and 60.5
dimensions percent of students, respectively.
L The results of the statistical
T_he study populanon_mcluded _al comparisons showed that type 1
h'gh.SChOOI §tudents n YaZd. city. furniture, seat width was acceptable
A ing th lPoleaeallgelght, bl;]ttc_)clr?p(:]pllteal for 96.74% and thigh freedom was
ssessing the ength, elbow rest height, hips e :
appropriateness of width, thighs thickness and flo(ior:f)ogi's-lt-ggetxtes ewzal;u;nlturge gggh
educational furniture | Ghofrani et al scapular elevation were measured - pprop '
with body size of (2014) Yazd in 307 students. Besides, in 32‘142(;6%\;\”;:”&332 a_ﬁ:_e ?}t?g: Jg:n
students in Yazd furniture used in the schools waé fit :‘or 10L(l)% wifh a Iggood rating
Eteur?éfmg’stm;tcagtljrzzr:g;g? In type 3 furr]ithure, tg(?re ng not an ‘)1/
: parameter with good fit and in type
Eﬁg:::cy of analysis were furniture, wide seat width and thigh
) freedom was desirable. Conclusions
The results showed that the
dominant type of cephalic index was
In this cross-sectional research | the mesocephalic one, while the
1695 native 7-12 years old dolicocephalic type was less
Characterization of children from Arak (Central Iran)| frequent. The dominant type of facial
the head and face in were investigated. Some of the | index was the euryprosopic one, the
7-12 years old Fars | Ghanbariet al Arak physical variables such as head | less frequent type the
children of Arak (2009) length, width and circumference,| hyperleptoprosopic one. Between
(Central Iran): An facial length and width were males and females no statistically
anthropometric study/ measured. Cephalic and facial | significant differences in the
indices based oil these variables| distribution of these indices Could
were evaluated. be observed. The types of head gnd
face of the Arak children diffe
somewhat from those observed |in
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populations from other parts of Iran
as well as from those of neighboring
countries. These differences indicate
the importance of the physical
standards of the Arak children as|a
Fars subgroup of Caucasians.

At a cross-sectional study a total
of 210 students were selected
randomly as sample of study.
Cluster sampling was done RQy
appropriate allocation and
questionnaires were randomly
divided among students. Dat
collection tools included
Hermance’s achievement
Gilavand (2016) Ahvaz motivation questionnaire angd
researcher-constructed
questionnaire (observation
checklist to examine the physical
parameters of educational
furniture in educational
institutions) and interviews with

The Impact of
Educational
Furniture of Schools
on Learning and
Academic
Achievement of
Students at
Elementary Level

3The results obtained from this stu y
showed that appropriate educational
furniture has positive impact on the
ratio of learning and educational
progress of students at elementary
level

students. Data of study were
analyzed using SPSS- 21
software.

CONCLUSION

Working or studying in a comfortable environmenhances not only wellbeing, but also satisfactiod trerefore
productivity and learning. Educational ergonomigsuses on the interaction between educational pedioce and
educational design. By improving the design or pogout the possible problems, educational ergacsman be
utilized to have positive impacts on the studemfqvenance and thus on education process. In mamyoss, there
is not proportion between students’ anthropometigensions and the dimensions of existing tablestkmnches.
In spite of the difference among body dimensionthefstudents of various elementary levels, thermt a specific
order in using the table and bench with differeimehsions, and it is sometimes observed that inszheol the
same size of table and bench is used for all le\idls causes, for instance, the seat height aid tar lower grade
students and the seat dept for higher grade staidiennot fit, that causes physical problems anadéelisturbance
in learning process and educational progress adesits in long term, and makes the optimum and ieffic
education and training to face with problem. Thuis suggested that required efforts are doneeigth educational
furniture such as table and bench for various grarfeclementary level in every region accordingh®e existing
anthropometric dimensions database.
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