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ABSTRACT

The learning environment dramatically affects tharhing outcomes of students. Schools' open spadenaise,
inappropriate temperature, insufficient light, oemywded classes, misplaced boards and inappropitiesroom
layout all make up factors that could be confougdirariables distracting students in class. Thisdgtwas
conducted to examine the Investigating the impaenwironmental factors(schools' open space, ndigeting and
painted in educational institutions) on learning damcademic achievement of elementary students.e@uof/
literature data from Iran Medex, Magiran, Iran Jaal, SID, PubMed/Medline, Google Scholar, Scopus ki
Web of Knowledge. Database without language regiric since 2000 sources, with the MeSH term "Inhmdic
schools' open space and Noise and Lighting and tBdifcducational Institutions on Learning and Academ
Achievement of Elementary Students". At first, 2BRles were found by searching thoroughly in teabases
among which 39 articles were selected accordingh® medical education experts’ advices. Analysiglatf
extraction and quality evaluation of the Literatusere performed independently by two investigatbhe results
showed that noise in educational institutions hasegative and appropriate coloring, lighting of edtional
environment and schools' open space has impacieamihg and academic achievement of elementaryascho
students. Our results suggest that educational mersa of country must consider environmental factors
designing educational environments.

Key Words: Schools' open space, Educational Spaces Paintésk Biod Lighting, Degree of Learning, Students.

INTRODUCTION

The school is a special social space where edugatianing and personality development of childvémo are a
community’s future assets are founded and run bpertraining methods, appropriate physical spadefavorable
psychological environment. Students in the prooés®ocialization require a healthy environment amsbels so as
to increase their performance. Since schools adittst model affecting students’ personality, thlgsical space
of school as one of the important element for lewyand education even in social perspective otiapguality and
its impact on students’ development, play a majte [1]. All experts of education and educationsyghology of
teaching and learning agree that effective educatEpends on having a goal, the appropriatenetigegbhysical
and social environment of class, motivation of teas and students for teaching and learning, thdests’
cognitive, emotional and motor preparation, sourhagement of class by teachers, their masterytbeesubject,
and their passion for their work and the studeptsigress. The teacher try to create a perfect emvient for
learning to learn prevent the formation of behavdmd nuisance factors [2].Education is a publictrithat
operations related to this important area are demnsd as responsibilities of society within pulsli@ governmental
policies. It can be considered as factor of equalitd justice, since no society can claim justiog equality without
education [3]. Elementary school is the first ceuo$ public education where children and enter & nerld of
education and experience life out of home enviramend they face with social realities. Childrenl adolescents
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understand the concept of social role, responsipiwork and social relationships in this way arfme their
personality with these experiences and percepfi@nStudies have also shown that there is a relatipp between
academic achievement and mental health [5-6].

One of the influential factors in new educationhie architecture of educational spaces. In neveathn, school's
physical space is not a dull and boring environmand it plays a key role in quality of educatioaativities of

students, as dynamic and living factor. In factsgience communication, education is considered &md of

providing information. In this view, student eduoatnot only is influenced by teacher speech, &t aumerous
other elements are involved in the transmissiorthef message to him. According to education expénts

systematic perspective, school architecture andoitstituent elements such as color, light, soeadjpment, etc.
as well as other factors can have significant ingpaa learners and students. On the other handr aslthe key
effect of education spaces can be effective irriatieefficiency of students. In fact, color as ategral element of
architecture has great impact on the morale anawehof users of buildings affecting strongly thaeiental and
emotional states; in addition, it has been proved light and colors affect organism of studentteims of visual
and non-visual ways [3,7-9]. In recent years, theiculum and textbooks has been considered, hsitpitinciple,

the physical characteristics of educational envitent and its impact on students' performance amd Bpve not

been investigated so much and only a few of stutl@ve been carried out in this regard. Theordéticahying

attention to environmental factors affecting theieadional environments and foresight on supplyimgjlities and

needs of educational spaces not only help managetrplanners in adopting right and realistic decisj but also
they are necessity of any kind of educational plari3]. On the other hand, in applied area, undexing

environmental factors affecting the educationakpes and considering them in planning increasesanlesalth of
students and reduces their stress, resulting imre#d educational performance. The aim of thisystuds to

investigating the impact of environmental factasshols' open space, noise, lighting and painteedircational
institutions) on learning and academic achievernépetementary students.

MATERIALSAND METHODS

Survey of literature data from Iran Medex, Magirlkan Journal, SID, PubMed / Medline, Google Schdkxopus
and ISI Web of Knowledge. Database without langueggriction, since 2000 sources, with the MeSHnter
"Impact of schools' open space and Noise and lightind Painted Educational Institutions on Learrémgl
Academic Achievement of Elementary Students". Adtfi252 articles were found by searching thoroyghlthe
databases among which 39 articles were selectexding to the medical education experts’ advicesnalysis of
data extraction and quality evaluation of the latare were performed independently by two invesbiga

RESULTS

Color

The effects of exposing people to particular colmage always intrigued scientists. Colors mostatelt affect our
experience of the world. For instance, an ongoiglgatk concerns the peculiarly named color “bakdemnpink”,
which is purported to lower stress and anxiety llevas well as affecting physiological functiong.ereducing
blood pressure and pulse rate [10-12]. Gilliam &imduh [13] noted that the results of studies ondpakiller pink
were incongruent with each other. Therefore, Gilliand Unruh[13] investigated the topic themselviesling no
significant differences between people’s experieacd reactions to ordinary white walls and the manesual
baker-miller pink walls. Elliot et al [14]. Exposearticipants to the colors red, green, or bladteegiving them a
test; they found that exposure to red, even ifigigents were not consciously aware of the expgsumgaired their
academic performance. The effect was found evemweheumber was written in red ink at the top ohaet of
paper. Greater right frontal hemisphere EEG(Electcephalogram) activation was found when studemse w
exposed to red, which is consistent with similandihgs of greater activation in right frontal rélat to the left
frontal cortex following exposure to the color rgdt].Another argument for the negative effectstaf tolor red
pertains to findings by Gimbel [15] and Pile [1@jhich are summarized in a table as part of theieaech paper
[14]. Notably, these authors suggest that the cgteen is best for classrooms. Gimbel [15] and'$[lE6] table
also suggests which colors might be responsiblesparcific student behaviors. For example red-aladreased
pulse, activity; green-balance, judgment, arrestealvement, stasis. However, in his book on enviramnale
psychology, Gifford [17] argues that performance roath and reading tests did not vary among studehts
performed in classrooms with different colored walln a brief review of how to design effective dstu
environments, Stone [18] highlights the lack ofl@ac relationship between color and mood (workingf the
assumption that mood is directly connected to perémce). Based on a review of dozens of studiesieStbserves
that if any relationship does exist, the most lkatsociations are red and yellow colors with skation and blue
and green colors with calming effects. Stone atamé out that color did have an impact on qualiedyi different
tasks (math task versus reading task). The colahefsurrounding environment affected performancermre
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difficult tasks, i.e., the reading task. A furtifarding was that the lowest performance on cogalfivdemanding
tasks was in classrooms with red walls [15]. Lewinet al in a study entitled Effects of classroorshitecture on
academic performance in view of telic versus péicateotivation considered the negative impact ofse on
student learning in 2015 they concluded that pegfee for a learning environment that cues a tabtivation state
in the students [9].

Gilavand et al: This study was conducted to ingad¢é the impact of educational spaces coloringeaming and
academic achievement of elementary school studantse academic year of 2015-2016 in Ahvaz.At asSfo
sectional study, a total of 210 students were saferandomly as sample of study. Cluster sampliag done by
appropriate allocation and questionnaires were aanty divided among students. Data collection tdalduded

Hermance’s achievement motivation questionnaire resdarcher-constructed questionnaire (observatiesklist

to examine the physical parameters of learningrenment coloring) and interviews with students. &at study

were analyzed in SPSS- 21 software. The resultwethahat appropriate coloring of educational enuinent has
impact on learning and academic achievement ofahany school students in Ahvaz[3].

Noise

Noise is well known to have an impact on human grerince. Chiang and Lai [19] investigated and ifiedt
some of the negative effects of working in a naisgm, with a focus on young children. They claimtthoise
influences not only learning outcomes, but alsohalth of the occupants. In the case of younglddil, they have
not yet developed enough executive skill in ad#eit involving communication channels, like speech
comprehension, use of language, and written anlds&iiés [20]. Therefore, interference profoundlytérrupts the
process of acquiring those essential capacitieghifdren, and noise is far from the only possibiedkof
interference. Noise undermines reading, writing amehprehension skills, as well as overall acadgraiformance,
as noise makes it hard to focus on the task benigpined [18]. Chiang and Lai [19] reviewed preddindings on
noise’s harmful effect on mental and physical viigling as part of their study. From a plethora ahdestrable
effects, the following negative outcomes were regabispecifically in the context of a noisy roomttiggy tired
easily, leading to lower efficiency; increased heate; dyspepsia; poor appetite; insomnia; heaglaamitus; and
facial pallor Zannin and Zwirtes (2009) carried awgtudy comparing schools built in 1977-2005 atiogrto three
different recommended standard designs for schaitidibgs. Reverberation time, sound insulation Gornts and
ambient noise were co-related to internationaldsests. Their research confirms what previous studéve found.
Many classrooms are simply not comfortable plaocesctjuire knowledge or to be mentally focused lairak, due
to noise interference. Zannin and Zwirtes[19] shdwleat even following standard best practices fesigh, the
results are sub-optimal for a learning environmbftust importantly, the authors highlight that tiedative position
of school- yards and recreation spaces is oftailceived with respect of the rest of the school.

In addition, the architectural design and mateciabices allow for voice and noise to be carriedvben two
adjoined classrooms and hallways. Noise level mthar important issue when looking at how acousdifscts
academic performance. No internationally recognizesns on maximum noise levels for classrooms gl for
example, Brazil's regulatory body has mandated simmam of 40 dBA[20]. However, one well- controllstldy of
classroom noise levels revealed values over 40 @iBAeach of five tested classrooms with open armabed
windows [20]. In the same study, the authors fotlrat both students and teachers pointed out thiaerin the
classroom was a major source of disturbance fomtHaterviews with 62 teachers and 462 studenthidecl
questions pertaining to how they evaluated varaeaustic aspects of their classrooms. These imt@svindicated
that bothersome noise came mostly from other dasss. Presumably, teachers and students in adjpinin
classrooms spoke too loudly. The study reported ¢vary objectively measured acoustic characteristi the
classrooms (background noise, reverberation timand insulation) fell short of Brazil's standardis.yet another
study, researchers showed clearly that classroom® wot a productive and comfortable place to aequi
knowledge, because of poor acoustics [21]. Zanhial.g18] and Zannin et al. [18] recently foundstipattern of
negative effects again. Lewinsky et al. considdhednegative impact of noise on student learningdmn5. They
concluded that preference for a learning envirortrtteat cues a telic motivation state in the stusi¢oit

Gilavand et al: This study was conducted to exarttieeeffect of noise in educational institutionstba academic
achievement of elementary school students in thderoic year 2015-2016 in Ahvaz.This study is appdird it is
survey in terms of the nature of study. The popatedf the study included all male elementary s¢hspadents in
Ahvaz, of whom 210 students were selected rand@slyhe sample of the study. Cluster sampling wae dxy
appropriate allocation. Questionnaires were rangladistributed among students. Data collection tantduded
Hermance’s achievement motivation questionnaire #ml researcher-constructed questionnaire (obsenvat
checklist to examine the physical parameters ofeadn educational institutions) and interviews witludents.
Validity of questionnaires was confirmed by contemtd construct validity, and the reliability of djuwas
confirmed by Cronbach's alpha. The data of theystwdre analyzed using descriptive statistics (fesany,
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percentage, mean, standard deviation) and infalestitistics (factor analysis, t-test, Kolmogoro8mirnov test
and one-way ANOVA analysis) in SPSS21.The restitsve@d that noise in educational institutions haegative
impact on learning and academic achievement ofattany school students in Ahvaz [7].

Light

Light has always been sacred in the major mondtheisigions of the world. In Zoroastrianism, therpretation
of the universe, the essence of angels, and heliofefire are all based on light. In Judaism, tingt treation of God
is light and in Christianity, Jesus Christ, is thed's word and light or the father of lights. Lightalso emphasized
in Islam so much that there is a surah in holy Qualled Light. In holy Quran, the words light ad@rkness have
been repeated 43 and 23 times respectively [28s&hwo words are used eleven times together. Tind kight
has always been used in singular form while theapfiorm of the word darkness has been used, aidrteanings
are different in different contexts. For exam@emetimes light is used equivalent to the Torahthedsospel and
justice equal to guidance but light and darkness Hzeen used to refer to the sense of vision aimdiress. At
times, light is equal to the Prophet Muhammad (PBUtHe religion of truth, the right way, and the r@u
Sometimes it is also used to mean reward but &rattmes it is related to visible light. In somerses it refers to
faith and leader and guiding light and darkness&ociated with kufr, falsehood and error [23].

There is a power problem in more than six thousastwbols in Latin America. The plan of lighting flearning is
implemented since 2012 (by the governments of Héenerica). They bring solar energy to the schodhis plan
was carried out in 500 rural training center areséhschools are now equipped with solar panelsamputer and
they have access to the internet. More than a #mliteachers and 20 thousand students have bdniefite this
plan. In countries where the project of "lightiray fearning” has been implemented in rural schdipout rate has
declined considerably. Accordingly, this plan plags important role in the economic growth of theatu
communities by encouraging students to completie éaeication [24].

Gilavand et al in a study entitled The investigatthe Investigating the opinion of elementary stidén Ahvaz
the impact of lighting of educational spaces orirtlearning and academic achievement consideredrésalts of
this study showed that lighting educational spd@esa significant impact on learning and acadewtigezement of
elementary school students in Ahvaz, Iran [8].

The quality and quantity of light (illumination) daubtedly influences the perception of comfort ipaaticular
space. lllumination has strong and well-documergéidcts, but less obvious is the case of light itpdR4]

undertook a study evaluating how different typefgifting (warm white, cool white, and full-speatnufluorescent)
affect various dependent variables, including: dign performance, room attractiveness, judged raire, and
pleasure of room. They found no significant diffeses among all dependent variables with respetttedype of
lighting used. The researchers could only conclind¢ management prefers warm white or cool whiter dull-

spectrum light, chiefly because the first two asslcostly to buy and maintain.

A natural assumption might be that more light alsvayeates a better, more positive impression dassmom’s
qualities. However, one study clearly shows an upipeit to classroom lighting, above which the ltgig has
negative effects [21] conducted a study in Brapimparing luminance in classrooms throughout therssowf
several days in August 2000. One room was equipgidwindows with light shelves; another was ndas3rooms
were on the same side of the building, and allrotheiables were held constant. Interestingly, ¢hstsidies showed
that rooms both with light shelves and without tighelves condition had advantages and disadvathgdate
afternoon, windows with light shelves produced tigblow prescribed luminance, whereas windows withight
shelves created high luminance values througheutlly, which can lead to gradual furniture andufietdamage—
and distract students and teachers—as well asaserthermal discomfort. This research shows thah ewuch
feature like light shelves might have some drawback

Barrett et al (2015) assessments have been matle3aflassrooms in 27 schools in order to identify impact of
the physical classroom features on the academigr@se of the 3766 pupils who occupied each of tispseific

spaces. This study confirms the utility of the makuess, individuality and stimulation (or more nwably, SIN)

conceptual model as a vehicle to organise and shaljull range of sensory impacts experiencedrbindividual

occupying a given space. In this particular cagerthturalness design principle accounts for arca0fb of the

impact on learning, with the other two accountiagrbughly a quarter each. Within this structueyen key design
parameters have been identified that together exilé% of the variation in pupils' academic progreshieved.
These are Light, Temperature, Air Quality, Ownepslilexibility, Complexity and Color. The muted iaxi of the

whole-building level of analysis provides some sapjfor the importance of “inside-out design”.
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The identification of the impact of the built ersitment factors on learning progress is a major fieeing for
schools' research, but also suggests that the stdle impact of building design on human perfong® and
wellbeing in general can be isolated and that nas-trivial. It is argued that it makes sense dpitalize on this
promising progress and to further develop theseeots and techniques [25].

Mot et al. (2012) light is universally understood essential to the human condition. Yet light dyaliaries
substantially in nature and in controlled enviromtseleading to questions of which artificial ligttharacteristics
facilitate maximum learning. Recent research hasrémxed lighting variables of color temperature, dlanination

for affecting sleep, mood, focus, motivation, cartcation, and work and school performance. Thisreaslted in
artificial light systems intended to support hunteings in their actualization through dynamic liggttechnology
allowing for different lighting conditions per task total of 84 third graders were exposed to eifbeus (6000K-
100fc average maintained) or normal lighting. Foligkting led to a higher percentage increase @l ogading
fluency performance (36%) than did control lighti(ij7%). No lighting effects were found for motivati or

concentration, possibly attributable to the younage level of respondents as compared with Europaaties.
These findings illuminate the need for further egsh on artificial light and learning [26].

Ahmadpoor Samaniet al (2012) the purpose of thidysts to identify the influence of indoor lightiran students’
learning performance within learning environmentsnf knowledge internalization perspective. Thisdgtis a

comprehensive review of literatures base on théuénte of indoor lighting on people’s productivignd

performance especially students’ learning perforcearThe result that comes from this study shows ithas

essential to improve lighting in learning environmeeto enhance students’ learning performance kadraotivate
them to learn more. In this study the researchélizad Pulay (2010) survey and measured the imibgeof lighting

on students’ learning performance. Utilizing survégta collected from 150 students from Alpha course
Malaysia. This study found significant impact betwelighting quality and students’ learning perforoa this
finding is also supported by interview from two exis [27].

SafakYacan (2014) the focus of this study is themeint of daylight in preschools and its social angnitive

effects on preschoolers. The current study is aetaiional study that assesses infants’ social emghitive

developments, and daylight in preschool classrodradicipants were 69 children (30 boys and 3%gidged from
four to five, who enrolled in two different earlhitdhood facilities in Van in Turkey. It was hypetized that
preschoolers’ social and cognitive skills woulddoerelated with daylight in preschool classroomssiitts revealed
that there was a crucial correlation between piascstudents’ social behavior and cognitive skaligl daylight in
preschool classrooms. It was also hypothesizedttieae would be a correlation between classrooraglight

conditions and students’ social competence in ass. The results showed that there was a sigmificorrelation
between students’ social behaviors and prescholalssrooms daylight conditions. Furthermore, sttel@ognitive

skills were also crucially correlated with classma daylight conditions in preschools. However, réh@vas not an
association between boys and girls regarding sdhbhvior and cognitive skills. Additionally, chih’s social
competences and cognitive behaviors did not sicanifily differ by age. Also, limitations of the cent study and
further considerations are discussed [28].

Boray et al: Fluorescent illumination has becommmmn, but its alleged effects on behavior are stilitroversial.
This experiment was designed to determine whetl@@mwwhite, cool white, and full-spectrum fluorestcepectra
at approximately equal illuminances differentialifect performance on simple verbal and quantiatasks, salary
recommendations, rated attractiveness and frieeslirof others, judged room attractiveness, estinaiem size,
and self-reported pleasure and arousal. The restultsed no significant differences among the tligkging types
on any of the dependent measures. A subsequent pmabysis indicated that if differences actualty ekist, they
are quite small. Cool white or warm white lamps @e&mmended because they are much less expehaivéul-
spectrum lamps [29].

Schools' open space

Ahmadi Afusi et al: This study overviews literatusview and necessity to making happy environmesthools so
as to investigate research questions, using déserigurvey method. According to results, in viewyoof
education personnel and girl students, educatidititias centered at designing open spaces wittiosls have the
most effect on making happy environment at schodksnce, proposing do’s and don’ts in designing etho
environment given the existing limitations and kiéieis to modify improper approaches and move tasasptimal
approach to make happy environment are all maireaement in this study [1].

Malone et al.: This article examines school grouasissites for play and environmental learningsIbased on a

three-year project that involved 50 eight- to teayold children at five Australian primary schodata collection
occurred through multiple methods, including bebavhapping of children's play, interviews with cién and
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teachers, and analysis of children's drawings &if gthool grounds. The findings show large vaoisibetween the
schools, particularly in the types of play and eowimental learning in which children engage. Thesgations are
related to variations in the physical qualitieshs school ground. However, we also found that skhbilosophies
concerning the use and management of the outdbopkenvironment are equally or more important [30]

Barros et al: Recess provides one of the few oppiti¢s for children to engage in free play andgigl activity at
school and to potentially be outdoors. Barros aoleagues investigated the amount of recess 8-yea%-old
children have in the U.S. and compared the classrbehavior of children who receive and do not rezaaily
recess. The researchers analyzed data from a aliyioepresentative sample of over 10,000 thirddgrahildren in
public and private schools. As part of this studywide range of data was collected, including witawvs with
children and surveys of teachers, parents, andos@tministrators. In analyzing the data, Barrod aalleagues
found that 30% of children had no recess at alless than a 15 minute daily break. The researdioeirsd that
children with less than 15 minutes of recess awense significantly more likely to be black or Hispe, live in a
large- or medium-sized city, live in the Southeatt public school, and come from families with loweome and
less parental education. In examining school bemaarros and colleagues found that teachersgatif overall
classroom behavior was better for children with sorecess as compared to those with none/minimalkbre
however, the frequency and amount of recess wasigoificant. While data from teachers could besbtdue to
their feelings about recess, this study providdsalde information about the amount of recess 89-ygear-old
children receive and relationships to classroomaien [31].

Dyment: This report by Janet E. Dyment presentdifigs from her 2003 study on the impacts of greshosl

ground initiatives at 45 elementary, middle, anghhséchools in the Toronto District School Board. psst of this
study, Dyment surveyed nearly 150 parents, teachecs principals about the impact of greening atikies on a
variety of outcomes, including curriculum delivesgudent learning and academic achievement, tegqgarctices,
and student behavior. The author also conductetbpth interviews with 21 respondents from 5 schabbsspite
the variety of schools studied, Dyment found a nemiif common benefits of greening initiatives. eaample,
90% of respondents reported that student enthusiashengagement in learning increased on greerokghmuinds
as compared to teaching indoors and 70% of resptsideported that their motivation for teachingréased on
green school grounds as compared to teaching ind@yment also questioned participants about kejleges
and opportunities for improvement with regard teeagr school ground initiatives. Commonly identifiedrriers
included availability of funding and adequate ldigesl support and human resources. Respondentpeisided a
variety of suggestions for improvement, includingfpssional development and training opportunitessistance
with physical design, and additional funding suppor construction and maintenance. Importantlys tstudy
demonstrates that the benefits of school groundring initiatives are numerous and varied, andbearealized by
different schools with a variety of different typesgreening projects. Dyment concludes the repgnproviding a
series of high-level policy recommendations to sisscthools across Ontario in successfully implemgnand

realizing the full benefits of school ground grewmninitiatives [32].

Blair: Gardening takes place in many schools thnoug the nation. Blair reviews research in the bi$.school
gardening and its relationship to children’s leagnand behavior. She begins her review by highilghthe range
of reasons why school gardens exist, which inclpdeviding children experiences with natural ecosys,
enhancing children’s understanding of food systemmslping children develop environmental attitudesd a
behaviors, and serving as a basis for experieleahing. Blair then reviews quantitative and gadive studies on
the impact of school gardening on children’s leagnand behavior. Of the 12 quantitative studieserged, she
found that 9 of the 12 studies found significantl goositive impacts of gardening with regard to testasures,
which included children’s science achievement aoddf consumption behavior. Of the 7 qualitative m&sid
reviewed, Blair found a number of commonalities amstudy findings, including that students enjoped were
highly motivated by gardening; students demondirateproved school attitude and pride in the gardammg
gardening enhanced student bonding, teamwork, esnthihg opportunities. In addition, she reviewadists that
evaluated principals’ and teachers’ opinions alsmitool gardens. Based on her review of the litezatBlair
determined that, overall, current research indgc#iat gardening can have a positive impact orestiachievement
and behavior [33].

Dyment et al: In recent years, there has beenasarng interest in greening school grounds to difyechildren’s
play experiences, such as through the plantingeafst building of ponds, and development of vedetghrdens.
Dyment and Bell investigated how green school gdsuaffect the physical activity of elementary sdhduldren
by sending questionnaires to a diversity of Canmadizhools that had greened their school groundssti@unnaires
were completed by 105 individuals from 59 school®vihad been involved in their school's greeningguob In
analyzing the study data, Dyment and Bell found tireen areas were an important place for physictlity:
respondents reported that 66% of students use greas for active play. Interestingly, the researsliound that

365



Abdolreza Gilavand Int J Med Res Health Sci. 2016, 5(7S):360-369

green areas tended to support more moderate ahtddivity as opposed to the more vigorous agtivitat
generally takes place in traditional turf and a#fpdweeas. Dyment and Bell found that nearly 50%hefrespondents
reported that their school ground promotes moreraigs activity after greening, while about 70% mépd more
moderate and/or light physical activity taking @aafter greening. In addition, the researchersdaimat 90% of
respondents reported that their school ground dppgeaa wider variety of student interests aftezegring; 85%
reported that their school ground now supports dewiwariety of play activities; and 84% reporteattisince
greening, their school ground encourages more exjpbm of the natural world. While this study mag lbmited due
to its reliance on retrospective self-report, inpdes important insight into the benefits of greehool grounds and
their potentially significant role in complementiingpre traditional school ground areas and improviregquality
and quality of elementary school children’s phykazivity [34].

Mufioz: In this report, Mufioz reviews literature ceming the linkage between spending time outdandshealth,
with a primary emphasis on research related taladil. She reviews research and policy related tdoou use and
health more generally and then takes an in-deptk kat topics related to children’s use of the ootdoand

relationships to their health. Specific topics Mafixamines include research linking children’s tspent outdoors
to increased physical activity, healthy developmantd overall well-being. She also examines resemiated to
the design of children’s play spaces, access taralaspaces, the use of outdoors in children’s atioe, and
research related to people and factors that consiral enable children’s outdoor play. Finally,concluding her
literature review, Mufioz identifies methodologigainsiderations, research gaps, and provides suggedbr

advancing knowledge in this area [35].

Lester et al: In this report, Stuart Lester and tMavlaudsley provide an extensive review of therbture related to
children’s natural play. The authors begin by exang the human relationship with the natural waaltd the
importance of play and direct interaction with thleysical environment to children. Lester and Maegghen
review the important opportunities that naturalypfaovides, such as the creation of special plaaes, the
numerous documented and potential benefits of i&hild play in natural settings, including the depshent of a
sense of self and independence. The authors dismidence demonstrating a decline in children’seascand
opportunities to play in natural spaces and progidange of suggestions to support children’s dppdies to play
in natural settings, such as through the desigaffeictive playgrounds, school grounds, and envirema play
projects, as well as ensuring adequate accesske @ad nature reserves [36].

Dan Daviea: This paper reports on a systematic review of Pidres of educational research, policy and
professional literature relating to creative enmim@nts for learning in schools, commissioned byrhieg and
Teaching Scotland (LTS). Despite the volume of acaid literature in this field, the team of six rewers found
comparatively few empirical studies published ie feriod 2005-2011 providing findings addressirg riéview
objectives. There was, however a reasonable weigtesearch evidence to support the importanchefdllowing
factors in supporting creative skills developmemtchildren and young people: flexible use of spand time;
availability of appropriate materials; working ades the classroom/school; ‘playful’ or ‘games-basgsproaches
with a degree of learner autonomy; respectful i@ships between teachers and learners; opposariitir peer
collaboration; partnerships with outside agencégareness of learners’ needs; and nonprescriptarening. The
review also found evidence for impact of creatimgimnments on pupil attainment and the developroéiteacher
professionalism. LTS intend to use the review dsasis for recommendations to Scottish schools ampting
creativity within Curriculum for Excellence. Howayehe findings of the review and methodologicapgan the
reviewed studies have implications for policy, pigeand research internationally [37].

Gilavand et al: This study was conducted to ingedtng the impact of schools' open space on legriaimd
educational achievement of elementary studentsear pf 2015-2016 in Ahvaz, Southwest of Iran. AC@ss-
sectional study, a total of 210 students werectederandomly as sample of study. Cluster sampliag done by
appropriate allocation and questionnaires were aanty divided among students. Data collection tdalduded
Hermance’s achievement motivation questionnaire rasdarcher-constructed questionnaire (observatieaklist
to examine the physical parameters of learning 8ishopen space) and interviews with students. Datstudy
were analyzed in SPSS- 21 software. Results ofthidy showed that Schools' Open Space has ais@gnifmpact
on learning and academic achievement of elemestdryol students in Ahvaz [38].

Bazzar Chamazkoti in a study entitled role of etiocal environment on students achievement afmehtary

school girl Sari city in Iran 2014 have studiednocerning to impact of schools' open space lesrning and
educational achievement of elementary stud@&®k [
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DISCUSSION

The results showed that environmental factors énaiseducational institutions has a negative angr@piate
coloring ,lighting of educational environment anchsols' open space) has impact on learning andeatad
achievement of elementary school students.

Color of spaces and educational facilities is vergortant in schools due to age and physical camdif children
and adolescents, because issue is effective ilityitmental peace, mobility and efforts of studgrimproving the
learning process. On other hand, it can resulbimedlom, inaction, anger, anxiety and depressiofadt) one of the
most important places that it must be viewed froiffecent angle is educational space of schoolsge@stly

elementary schools as memory construction procegm® since childhood. However, a serious shortagroan be
seen in this regard, unfortunately. Regardless f#waexceptions, it has not been considered af\tamost, our
schools pay attention to safety and engineeringthmuart and psychology experts who have valuakferience in
this field are not allowed to provide consultingdamplementation in our educational spaces. Duad¢bthat our
children at all ages make relationships with thieroand begin to visualize, the beginning of mgnremnstruction
by colors is shaped since their infancy. The tiabies’ encounter with world is done through calditserefore, to
make this encounter pleasant requires cheerfulrgolbhat is why many manufacturers of toys anddeéil's
vehicles show great attention to this issue nowsdagcause the initial experiences of child witho has
profound effect on his mind and it can provide @blie storage for later years.

Professional promotion of teachers and studergaésof the most important factors examined in eatithg specific
characteristics of the performance of any educatiovstitution and its realization creates betesults in outcomes
of the system. In recent years, curricula and tm#k have been thoroughly considered, but thiscjplie, the
physical characteristics of educational environnaat its impact on students' performance and magd hot been
investigated significantly. Theoretically, payintiesation to environmental factors of the educati@aironments
and foresight on supplying facilities and needsedficational spaces not only help managers and gisrin
adopting right and realistic decisions, but alse arnecessity of any kind of educational plannBigdies have
shown that noise pollution is the main cause ofaligfort among teachers and students which appedre iform
of discomfort, irritability, lack of concentratiomlrowsiness, fatigue, depression and headachadditian, in the
long term it can cause cardiovascular, respiraaoy gastrointestinal problems. Other studies hawe/s that noise
pollution can cause poor concentration in schauérfering with the conversation, drop off studeintshe courses
and even reducing their grades, especially in ndme studies have focused on hearing loss andcahdisbrders
among students in relation to noise pollution. Rres studies indicate that more than 60% of acowsthditions in
schools are inappropriate and students are expgosaaises that are greater than the recommendett)envhich is
caused by the low-quality of the new building miaisrused in structures having poor insulationeeglly those
used in class doors and windows, foreign sourcemisk and inappropriate material of interior scefawith regard
to the acoustic resonance and its reflection. Bezaontrolling the aggravating factors affectimgsa pollution in
schools has multiple solutions including an aceustiodification of the internal surfaces of struetyr proper
insulation, controlling sounds from mechanical sesr and somatic noise sources, identifying andeimenting
solutions should be in a way not interfering witbrmal activity and the comfort people requires detaand
purposeful studies. Analyses and calculations lséiesvn that the best way to control noise is basetthe® modified
acoustic structures for schools. Studies have shbainmost educational spaces in our new schosfgagally in
remote and disadvantaged areas are not compatihigsychotic features of children and adolescerierefore, it
is necessary to exert modifications in this regdddysical variables, even if they have no impactstudents'
academic achievement, should be taken into coraidarfor maintaining health care and mental heaitth safety.

If seeing action faces with problem, learning wéltiuce. The purpose of school lighting is to creat@nvironment
in which the act of seeing is done in best way witlhhimal discomfort and effort so that energy afdsnts to be
spent on information and learning process, ratten to combat with seeing problems. It should Ineinded that in
doing any activity, the required amount of light déferent. Class lighting is provided through nafulight
(windows, valves) or artificial light (lamps andjlits). In any case, the amount, direction and tyalfilight must
be considered. Numerous experiments have showrihbatrea of the glassy windows must be at leasffifth of
room surface so that minimum lightening to be pdedi for reading and writing. On the other hand, actjon that
would equalize lightening for all students shoutd be ignored. The light must be desirable in teofndistribution
and it should be distributed uniformly so that does cause eye discomfort. In addition, amounigiftishould be
sufficient and annoying shadows should be avoidadthis regard, Noifert states: “The direct and (el
fluorescent light is very normal producing proper blackboard. In America, the artificial lighting automatically
controlled by photoelectric cells”. Studied theeeff of class light on stress hormones, class pudnce, body
growth and health of 88 students aged eight to funene year. The results showed that stress hoesncreased
in summer and shortage of natural and artific@ttlicaused a significant delay in the increasdress hormones.
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The presence time of students in school yard shbatsmost of primary school children spend timag¢hool yard,

15 to 30 minutes before beginning class, 30 minfdesreak and 30 to 45 minutes for lunch. In otiverds, they
spend 1.5 hours per day or 20% to 25% of theirgmess in school attending in the yard and at theodérscondary
school, the students has spent around 1800 hobirsdays, just in the yard. For most kids, a timenspn the

school yard is the time of game and communicatiwhlaarning social and physical skills. In fact,gnhof informal

learnings of social skills and constructive plagswr in school yards and play-fields where childspend much of
their non-official time of teaching. Several stiglghow that 2 to 42 percent of children’s outdatdivdies are done
in the play-fields and other 9 percent also ingblool yard. A study that shows the play-fields acitool yards are
not of high status in children's drawings, hasnestéd the importance of these situations in terhrehiddren less
than real. In the process of school reform, sclyaddis still are not considered. Many of them arati$ referred as
"the play-fields in the prison yard" that includesough surface or asphalt with a fence of chain.
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