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ABSTRACT

Accessing the summits of science and culture amldefuluster of every country in the scientificldig is rooted in
education and training of that country, and supplyiappropriate and efficient educational spacesyrdmated
with country’s educational system are the most g necessities to achieve this important priteif herefore,
this research has been performed to investigateathpf Educational Furniture of Schools on Learniagd
Academic Achievement of Students at Elementary b&tlee city of Ahvaz, at the southwest of thantit Republic
of Iran year 2015-2016.At a cross-sectional stu2ly16-2016), a total of 210 students were selecaedlomly as
sample of study. Cluster sampling was done by apjat® allocation and questionnaires were randomiyided
among students. Data collection tools included Haroe's achievement motivation questionnaire andaesher-
constructed questionnaire (observation checklisexamine the physical parameters of educationahifure in
educational institutions) and interviews with stotde Data of study were analyzed using SPSS- 2Wasef The
results obtained from this study showed that appabe educational furniture has positive impact the ratio of
learning and educational progress of students atnantary level (P<0.05).Suggested that requirearsfiare done
to design educational furniture such as table amshdh for various grades of elementary level in yuegion
according to the existing anthropometric dimensidatabase.
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INTRODUCTION

Accessing the summits of science and culture artiduluster of every country in the scientificldie is rooted in
education and training of that country, and suppyappropriate and efficient educational spaces;dionated with
country’s educational system are the most imponagcessities to achieve this important principle2L Children
compose about 25 percent of the population of dgied countries, that 99 percent of them are attendt schools
[3]. The students spend relatively a lot of timesaools, and most of these times they are sittinthe benches [4].
They learn sitting habits during this period [SheTergonomic chair and appropriate situation ofyidodation while
performing activities has high importance for asuliowever, less attention has been paid to thigisn the lesson
classes in which most young people spend mosteaf time [6]. Sitting with wrong posture during @nlg time can
be irritating [7]. In ergonomics, the anthropometiata (measurement of body dimensions) is usedédsigning
work spaces, furniture, and clothes [8]. Regardhegdifference of anthropometric dimensions of masi nations
and races, every community needs its specific apthmetric data [9]. For this reason, many studashalready
been performed in Isfahan, Mazandaran, Qazvin, ldarrilamedan, Fars, Yazd and etc. [5-8]. Provinédsan.
Also, many studies have been carried out outsidianf in this regard [10-15]. The health and perfance of
students and teachers are influenced by the intemaronment of school buildings such as lightieducational
spaces, schools' open space, noise in educatiostitlitions, educational spaces painted, indoopérature, air
quality and etc[16-19]. Learning composes the naaith central part of every human'’s life; learninglso impacted
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by surrounding environment, that such environmémésnselves will be composed of elements that havews

features and qualities and become significant latios to each other [20]. Thus, in order to achiglke desired
goals in the educational spaces, it is requirecbttsider more the ergonomics in designing schawmid,to exploit

environment psychology studies in designing therwel§ so that the spaces can be designed thatkted to the
students’ spirit that ultimately causes the flohirg of their talents [21].Inappropriate use of emtional furniture

in the schools, and hence students sitting on mggujate bench and inappropriate situation of body result in

abnormalities of the spinal cord, back pain, nealnpfatigue, and discomfort, and finally disturbarin learning

process and educational progress of students [STh&refore, this research has been performedvesiigate The
Impact of Educational Furniture of Schools on Lésgnand Academic Achievement of Students at Eleargnt
Level of the city of Ahvaz, at the southwest of thlamic Republic of Iran year 2015-2016.

MATERIALSAND METHODS

At a cross-sectional study in 2015 to 2016, theutattjpn of the study included all male elementariyo®l students
in Ahvaz, (South-west of Iran), of whom 210 studemtere selected randomly as the sample of the study
Questionnaires were randomly distributed amongesttsd Also, in this research, the sample data welected
from the different educational areas including ediemal area no. 1: 50 students, No. 2: 41 studénds3: 59
students and No. 4: 60 students. The ethical ceraidns necessary to satisfy the respondents olierved and
they were ensured that their views will be kept ficamtial. Also, participation in the study was wotary.
Observation checklist to examine the physical patams of educational furniture in educational tugibns: due to
there is no standard questionnaire related to subjestudy, after interviews with a number of teeis and experts
organization development, equipping and modermpatif schools, environmental health and collectrthiews
and taking into account the scientific principlesquestionnaire was developed. Then, by conduginegtest
(among 30 students), reliability and validity ofegtionnaire was calculated. Their validity was aoméd by
content and construct validity was confirmed by wanber of experts and their reliability was calcethtand
confirmed by Cronbach's alpha (87%).

Academic Achievement Motivation Questionnair e of Her mance (16-19)

= |t is one of the most common paper and pencil jqu@saire to assess the need for achievement. Heenan
(1977) constructed this questionnaire based on rewpatal and theoretical knowledge about the need f
achievement and studying the related literaturatedl The initial questionnaire included 29 questideveloped
based on ten characteristics that distinguish geapb have high achievement motivation with thobe Wwave low
achievement motivation. To prepare materials ofstjaenaires, Hermance considered ten characterisfipeople
as based in selecting questions:

High level of desire;

Strong motivation for upward mobility;

Long resistance facing with assignments or modetiffieulty level;

Willingness to reattempt in doing assignments;

Dynamic perception of time, the feeling that thimggppen quickly;

Foresight;

Paying attention to merit criterion in selectingifids, colleagues and model;

Recognition through good performance at work;

Doing job well;

Low risk behavior.

Hermance found these ten characteristics was awtjoin the base of previous research and he seldwted as
guide for selecting the questions. After trial iemplentation and analyzing the questions and cailoglahe
correlation of individual questions with total te0 questions were selected as final questionmdiechievement
motivation. It should be noted that after analyzitige questions, no significant question about tbmetht
characteristics was included in the final questare Therefore, the final questionnaire was caeséd only on the
basis of nine characteristics. The questions ofstiuenaire were stated as incomplete sentencesnauitiple
options were given for each of the. To equalizevidlee of questions, four options were writtendtr29 questions.
The options were given score in terms of intensitynotivation of achievement from high to low omido high.
Scoring the questionnaire was conducted basedrenchiaracteristics that questions were developsedoan them.
Some of the questions were written positively, wlither groups of them were written negatively.

TO each question of this questionnaire(observatioecklist to examine the physical parameters ofcational

furniture in educational institutions), the minimwuoore (0) and maximum score (2) were assignethdanother
hand:
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(0): If the school has not met the standard priesi@at all in the studied component (non-standard);
(2):1f the school has met the standard principédatively in the studied component (semi-standard);
(2): If the school has met the standard princifidlg in the studied component (standard).

Given the number of questions in observation chstcld], the minimum score obtained by each sclfooinpletely
non-standard), and the maximum obtained score Ibgrins of studied components, researcher marksitaohn

terms of meeting the standards according to thtaedard option of standard, semi-standard and teordard.
According to the observation checklist, standattbsts were those schools which required the mimesbased on
confirmation of modernization, development and ppirig of schools organization. Data of study wemalyzed

using descriptive statistics (frequency, percentagean, standard deviation) and inferential stasis{factor
analysis, t-test, Kolmogorov - Smirnov test and-a@y ANOVA analysis) at SPSS- 21 software. In théstion,

the descriptive statistics related to observatiochecklist to examine the impact of physical k@aa of educational
furniture on learning and achievement questionnafrstudents was provided. Then, statistical hyps¢is were
examined in the data analysis section. To exanfisenbrmal distribution of data, Kolmogorov-Smirnst was
used. Then, to examine the hypothesis of studyctstral equation and Pearson correlation coefftciegre used,
while single-sample t-test, independent two-sanypdst and ANOVA were used to examine the sub-Hygses of
study.

RESULTS

For investigating students’ amount of learning anddemic achievement (including 29 questions gbtibns), the
Hermans’ standard questionnaire was used as archstml and for studying physical variables of eational

furniture in educational spaces (including 5-questf the standard, semi-standard and non-stard&@doption) a
researcher-made questionnaire; given the age afeondents, the method of interview was usedmpteting

guestionnaires. By completing questionnaires atehirew, some parents or teachers of students alecepresent.
Based on (Tablel) in which the demographic charaties of the students have been specifically maed, from

between 210 elementary students samples under, dtidstudents were from elementary second grads{ugients
from third grade, 63 students from fifth grade &3dstudents from sixth grade. Also in terms of elgaracteristics
of the students under question, 15 students weyear-old, 21 students 8-year old, 38 students 9-pé&h 63

students 10-year old, and 73 students 11-yearr@idinvestigating the normality of the distributiohdata related
to the noise of educational spaces, amount of ilegrand academic achievement, in (Tablel) the Kghlnov-

Smirnov test (by accepting the null hypothesishat érror level of 5%) has been used. Results shdhetdthe
educational furniture in educational institutionasvequal to 1.16+0.135, learning 0.34+1.04 and exoad
achievement 0.42+1.09. In (Table.2), regarding @stjons related to the check-list of variables dficational
furniture in educational institutions with threetiops standard, medium and non-standard, the anafyrdgint and
score of students has been stated. The first guestas about the school furniture is not brokemfosharp and
dangerous edges. In this case, 32(13.5%) studamésdelected the standard option, 52(22.4%) stadkatmedium
option and 72 (30.4%) students non-standard opfitie. mean and standard deviation (SD) of this duestave

been 2.95+1.20. The second question asked was Him@lassroom chairs are single; 19 (8.0%) indiaid have
selected the option standard, 55(23.2%) individtladsoption medium and 93 (39.2%) individuals tipdian non-

standard. The mean and standard deviation of tiéstipn have been also 2.97+1.03. The third questiked was
about the Classroom desk height is 56 to 62 cma@de=d by the researcher); 34(14.3%) individual® lszlected
the option standard, 64(27.0%) individuals the aptinedium and 94(39.7%) individuals the option standard.
The mean and standard deviation of this questior baen also 2.67+1.03. The fourth question askaeslakout the
height of classroom chairs is 44 to 46 cm. (Meas$ure the researcher); 38(16.0%) individuals havecsed the
option standard, 51(21.5%) individuals the optioedmm and 98 (41.4%) individuals the option nomdtad. The
mean and standard deviation of this question haaenhalso 2.71+1.05. The fifth question asked altbat
Educational furniture has a convenient locationtfar placement of a student's bag; 24 (10.1%) iddals have
selected the option standard, 33(13.9%) individtlsoption medium and 85 (35.9%) individuals tipéian non-

standard. The mean and standard deviation of théstipn have been also 3.13+1.08. The sixth questgked
about the upper and lower edge of the chair baskhas been well deepened; 33(13.9%) individuale lsalected
the option standard, 48(20.3%) individuals the @ptnedium and 88 (37.1%) individuals the option-standard.
The mean and standard deviation of this questior baen also 2.48+1.06 in (Table3).

Table (4) shown that, there was a significant reteship between the impact of educational furnitirechools, and
educational achievement of elementary students .(Bx0Also in this research there was not obserasy
relationship between amount of learning and acacleathievement and the demographic variables under
investigation such as age, education level, edutatistrict of education place etc. (P>0.05).
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Table 1: Demographic information of students

Variables| Number and percentage of Studénts
Educational grade
2 11(5)
3 25(12)
4 38(18)
5 63(30)
6 73(35)
Total 210(100)
Age
7 15(7)
8 21(10)
9 38(18)
10 63(30)
11 73(35)
Total 210(100)
Educational area
1 50(24)
2 41(20)
3 59(27)
4 60(29)
Total 210(100)

Table 2 Examination of normal distribution of data

Factors

Number of question

s Eigen value

Percerghgariance

Cumulative variance percentg

Educational furniture|

6

1.57 3.15

54.29

ge

Table 3: Frequency and per centage of respondents regarding to the n educational furniture on lear ning and academic achievement

Response
Questions Mean+ P-
Standard| Moderate Non- SD value
N (%) N (%) standard
N (%)
School furniture is not broken or of sharp and @aogs edges. 32(13.5) 53(22.4) 72(30.4 2.95(1{200.597
Classroom chairs are single. 19(8.0) 55(23]2) 92§39 | 2.97(1.03) 0.586
Classroom desk height is 45 to 50 cm. (Measurethdyesearcher) 34(14.3) 64(27 94(39.7 2.67(1)03D.564
The height of classroom chairs is 32 to 37 cm. (ead by the researcher 38(16/0) 51(21]5) 98(41.4)2.71(1.05)| 0.552
Educational furniture has a convenient locatiortlierplacement of a student's24(10.1) | 33(13.9) 85(35.9) 3.13(1.08) 0.544
bag.
The upper and lower edge of the chair back-resbkeas well deepened. 33(13.9) 48(20.3) 88(37.1) 4(2.86) 0.540
Tabled: Chi-sguar e goodness of fit test and observed and expected frequency
Variables Observed frequengy  Expected frequency dReng | P-value
Standard 83 79 3.0
Students’ perspective  Moderate 83 79 31.0 0.001
Non-standard 45 79 34.0-
Total 210
DISCUSSION

The results obtained from this study showed thpt@mriate educational furniture has positive impatthe ratio of
learning and educational progress of studentseatahtary level. Therefore, we can say that thdtsesfithis study
are in line with those of studies conducted by &t et al [20],Da Silva et al [13],Lewinski [2Pjuglas et al
[23],Brunswik et al [24],Rosenfield et al [25] whilit was not consistent with results of study caneld by
Moeinpour et al. [21]. We argue that the seat gyeament is a potent means to efficiently manipulb&ephysical
characteristics of the classroom to ensure higfopaance of both students and teachers. DouglasGaifiord’s

[23] research incorporated a lens model approaeh pfobabilistic representation of the way perceivase
environmental cues to draw inferences about theér@mwent,” p. 296), which was originally developbg

Brunswik[24]. Students and professors, who evalaktssroom physical characteristics, might notrat §lance be
related to issues of academic performance. HoweDeuglas and Gifford’s [23], at the outset of thetudy

modified a lens model to suit their needs. Studants professors in this study judged how frientlly tlassroom
was and how much they preferred it. Douglas anébif[23] explain how friendliness and overall pefnce was
described on the questionnaire. Friendliness whseatkas “(...) how warm, comfortable, etc., the roprakes you
feel, in your own opinion.” Overall preference wasfined as “a global rating of all factors that yoonsider
important to the classroom environment” (p. 298&cleparticipant was shown two photos of 35 variassrooms,
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and she evaluated them on the scale just describedprisingly, only three characteristics of thessiroom
explained between 40 and 57% of the variance inetf@uation of friendliness and overall preferebgeboth
students and professors. In this study, both grquederred sociop etal arrangements of seats. Boetal
arrangement is defined as a placement of chairstatiids in a way that it allows for a greater Sotigeraction
amongst students and professors. Two other nomablgerties were a view of the outdoors and comiitetseats.
Not surprisingly, quality of seating was more sfigaint for students, as teachers tend to have coaffie seats
owing to their higher status. Douglas and Giffo?8][pointed out that users of classrooms did nat highly such
classroom properties as brightness, room size esthetic complexity. Douglas and Gifford’s [23] @stigation
offers no insights regarding how these varioussctamm properties are related, nor if they indivibuar together
actually relate to the learning process. Howeveravgue that it is reasonable to assume that miydiaracteristics
known to elicit positive feelings and make peoptenfortable in the learning environment must neadyshe
correlated with stronger student performance. Baingn appealing classroom, therefore, is far pablie to being
in a classroom without sociopetal seating arrangesne view to the outdoors, and comfortable sddtis. assertion
remains to be tested, however. Rosenfield et &l {@sted how desk and chair arrangement affediedests’
behavior. Elementary school children were measa@obrding to their on-task behaviors, such as haisihg,
discussion comment, questioning/pupil requesetisty, out-of-order comment, and speaking; andheir off-task
behaviors, such as disruptive conduct, withdraamat] aggression. The dependent variables mentidmaeceavere
clearly defined and measured by trained evalualdre.possible desk arrangements were clusters, snscircles.
Results showed that students seated in circleseshdie most on-task behaviors. The second-bestganaent of
desks and chairs was a cluster arrangement, anéakeeffective was desks arranged in rows. A®ebgal, such
variables as sex, age, and attitude toward studifiegted students’ scoring, too.

CONCLUSION

Working or studying in a comfortable environmenhances not only well being, but also satisfactind therefore
productivity and learning.Educational ergonomicsufges on the interaction between educational pegoce and
educational design. By improving the design or po@out the possible problems, educational ergdosmran be
utilized to have positive impacts on the studemfggenance and thus on education process.In mamyotshthere is
not proportion between students’ anthropometricetisions and the dimensions of existing tables amtles. In
spite of the difference among body dimensions efgtudents of various elementary levels, theretsanspecific
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\fdls causes, for instance, the seat height aid tar lower grade
students and the seat depth for higher grade sidemaot fit, that causes physical problems amtéelisturbance
in learning process and educational progress adestis in long term, and makes the optimum and ieffic
education and training to face with problem. Thuks suggested that required efforts are donestigth educational
furniture such as table and bench for various grarfeclementary level in every region accordingh®e existing
anthropometric dimensions database.

LIMITATIONS

1. Impossibility of generalizability of the reselanesults to schools in other cities, due to sttslemthropometric
dimensions, geographical and climatic conditionmetropolis Ahvaz.

2. The dispersion of research population and rpakty of facilities in schools in metropolis Afra

3. The use restriction of questionnaire as the omians of data collection and the impossibilitydofing quality
works in this regard, including interview with mayegis, parents and experts in ergonomics

4. The absence of standards according to whichjuhéty of available possibilities and resources ba evaluated.
5. Given the age of the students and the laclhdérstanding of some of the questions, which cacobsidered as
one of the limitations of the present research t¢faehers were asked to distribute the questioemaind read the
guestions one by one in plain language to studaentkat they can have an understanding of apptemesponse to
the questions.
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