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ARTICLE INFO Extended ABSTRACT
Article History: . ACKGROUND AND OBIJECTIVES: Today, identifying architectural patterns that
Received 2023/11/29 contribute to the improvement of autism-friendly environments is considered
Revised 2024/03/02 {important. Statistical research at the national level also shows that most of the centers
Accepted 2024/05/30 i designed for autistic children are either unsuitable in terms of environmental effects,
Available Online  2024/12/25 istandards, and structural criteria, or are designed without considering the impact that
{architecture and the environment can have on facilitating communication. Autistic children
Keywords: gexperience the physical environment very differently than others, and in educational

i spaces for typical children, they often experience fear and anxiety. This becomes a major
Perception of the Environment §obstac|e to their education and treatment. This research focuses on the effectiveness
Sensory Integration i of architecture and environment design based on sensory integration for children with
Treatment and Management of {autism. It aims to enhance sensory processing, providing opportunities for these children
Beh_avior gto better manage sensory inputs and improve motivation for behavior. This approach has
Autism ialready been confirmed by researchers in the field. The main goal of this research is to
i present a structural model for the design of educational center environments based on

i sensory integration, suitable for the sensory and cognitive needs of children with autism.

and sondthe el amtine i The objective is to facilitate better treatment and management of autistic children by

E . E {addressing behavioral disorders and challenges. The secondary goal is to evaluate this

Educational Centers

imodel in the physical context of the Bushehr Autism Center for children aged 4-7 with
iautism. Due to the lack of suitable educational centers for autistic children and the
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%absence of research on this topic in Bushehr province, the aforementioned study sample
i was chosen as the focusing criterion of the research.

ETHODS: In this study, a descriptive-analytical and semi-experimental research

method with a pre-test and post-test design, including two control and experimental

i groups, was applied. The research process was based on a mixed qualitative-quantitative

%approach, and data collection was conducted in two parts: theoretical (using document

Q isources to develop the model) and field-based (evaluating the model on the physical basis

i of the Bushehr Autism Center by applying changes to the educational environment of the

i experimental group). The statistical population and sample size were determined for two
groups: educators and children aged 4-7 years at the Bushehr Autism Center. This was done

i by observing both the experimental and control groups, and by surveying 18 teachers and
S
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i specialists at the center about the overall progress of 18 children (9 children in each group)
ibefore and after the experimental period through completed questionnaires. For data
i analysis, the reliability of the questionnaire was first measured using Cronbach’s alpha
coefficient, and the data distribution was assessed through skewness and kurtosis criteria.
i Descriptive statistical methods (mean and standard deviation) and inferential methods
i (Levene’s test and analysis of covariance) were then applied using SPSS 26 software.

Number of Figures

Number of Tables {F™INDINGS: The findings showed a significant relationship between “designing the
9 {0 environment of educational centers based on sensory integration” and “treatment and
management of the behavior of children with autism spectrum disorder.” This important
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Extended ABSTRACT

?result confirms the effectiveness of the structural model in sensory environment design
i for improving the sensory condition and behavioral symptoms of autistic children.
¢ Additionally, by examining the relationship between autism symptoms and the cognitive
gabilities of these children in relation to their proper perception and recognition of the
i environment, it was determined that the disorder in the cognitive process of autistic
children is in three areas: “sensory-motor” skills, “social-communicative” skills, and
i “cognitive-gestalt” skills. These can be addressed in design. By examining global examples,
gliterature, and research foundations, this study developed three architectural models,
i “Multi-Sensory,” “Neuro-Typical,” and “Space Sequence,” in line with the structural model
i for the design of autism educational centers. The first model, considering the sensory
§and motor disorders of autistic children, focuses on the simultaneous stimulation and
targeted control of various senses in a controlled process. The second model, addressing
the social and communication disorders of these children, simulates social situations with
an emphasis on behavioral patterns within the environment. The third model, in response
i to cognitive and gestalt disorders, emphasizes an organized spatial structure, simple and
transparent zoning in the environment, and the sensory significance of different areas.

ONCLUSION: Based on the results and studies, autistic children are greatly influenced
H by the sensory inputs created by their environment, and they need a structured and
i suitable architectural environment that can address their sensory issues and challenges. An
! architectural design based on the sensory integration approach, in addition to controlling
¢ and reducing distractions, can significantly enhance attention and concentration in autistic
children. By stimulating the nervous system, it can generally improve sensory registration
i weaknesses and sensitivities. In general, considering the sensory processing deficits
i and disabilities of autistic children, it is essential to incorporate the sensory integration
i approach into architectural planning to create successful and desirable educational center
environments. Therefore, according to the structural model presented in this study, which
i was developed based on the sensory needs of children with autism, the environment can
i be organized optimally to regulate sensory inputs by understanding the mechanisms of
i these sensory disabilities and the subsequent needs of affected children. By controlling
the sensory input levels and their effect on the environmental feel and perception
i processes, it impacts the children’s central processing system. This, in turn, helps children
i adapt and align better with the environment, enhancing their focus in educational centers
and facilitating the treatment and management of their behavior.

i HIGHLIGHTS:

- The effectiveness of architecture based on sensory integration on the sensory status and
i behavioral problems of children with autism.

i- Explanation of the architectural patterns affecting the sensory design of autism
i educational centers and how the patterns respond to the treatment of behavioral
syndromes and better management of the behavior of children with autism.

ACKNOWLEDGMENTS:
i This research did not receive any specific grant from funding agencies in the public,
commercial, or not-forprofit sectors.

CONFLICT OF INTEREST:
i The authors declared no conflicts of interest.

Zarei, R.; Torkaman, A.; Rahimi, M.A,,

COPYRIGHTS
Copyright for this article is retained by the author(s), with publication rights granted to the Journal of Iranian @ @

Architecture & Urbanism (JIAU). This is an open access article distributed under the terms of the Creative Commons
Attribution (CC BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, as long as the
original authors and source are cited. No permission is required from the authors or the publishers.
https://creativecommons.org/licenses/by/4.0

HOW TO CITE THIS ARTICLE

Zarei, R.; Torkaman, A.; Rahimi, M.A., (2024). A structural model for designing educational center environments based on the treatment and
management of Autistic children’s behavior; Case study: Children aged 4-7 at the Bushehr Autism Center. Journal of Iranian Architecture &
Urbanism., 15(2): 23-42.

d https://doi.org/10.30475/isau.2024.427592.2106

https://www.isau.ir/article_206674.html



https://creativecommons.org/licenses/by/4.0/

1FoY lwoy 9 sl TY-FY Olxin ¥ o)l 1O 09 .oyl ol (6 3bw o 9 (5 ylomo (oolde @ s

Ol 6 3lw yoeis 9 (5 lore (ke & il
(JIAU)

https://www.isau.ir/

;M' 95— ;o.l.c e

OB 295 3Ly 1 pe 9 ¢ylo o (Sluwo 3 (o jgol 3510 Lanmo (> b 40 (g )Ll oo &
* gt gl 35 00 JLu VG F (15395 163 590 3o i g

s ¥

vs".‘.’)g;l“"'“’“" gbfjml“sc)ljdg.b)

Ol s ‘ude)La/.}é'/aLC:bb Sebsr >l i s ylaro 09,5 (g ylavo (5,50 szl )
Ol scuiog e ‘SA)LM/.)G/:‘;LCL'/; (CeBgpe doly o s ylars 09,5 Loli] N
ot g i oM O] ol pglgr >y o5 ylano 09,5 boliw] 1

US> Ao wlasivw

sl Jlaiwgd Glalaze (o2l L&)l o A ST () lene slagSl (olwlids 059, B

b (>lb o s bl (e 3] Giomgly Bus ol e ooy lia ceal Ly (YT Jeosl s
Q95 Bt g o ety Lyl s STLSG (e (S50l ST D YNYNY Gk &l
G G990 ,5 et O B85 5y Sy it 5 ol gl Ll LS 005y oyl
5 JrS 09,5 50 L pgeilim 5 0sslin Tk 5 5 (tilejlandd 5 (ol - hvog
(Jome (395 (6l (golimasl aolin ) (6 a5 w9 50 Sledlbl g,600,5 ail co Limlej]
Sobel dnale g (ialesl 9,8 (igel sl o Sty Jloel Ly Jame (b)) (Sl s
paiie by syl 3550 Jlw VST 50955 Gl o9, 5 90 (sl adgmipz> 5 souls 5551
05,5 ) 05 5l @ VA IS Cdny oo lesg 65,0 Lgye 5l @VA e S )

Sl S i a5 (sl 3yl ) mle3 890 G Sl am 5 S o (S0p5Y ST

EAFYY oy g

EVRYN 0 T Lel

ool o 03l wl Spss 26 l5-8le 5 Ly il s (o531 5 (meSilis 31 dsosls ol b Sl
IS 0,5 sl Sseilom 5 Oseslitn 5o Q35S Sty ctedy Sl Laaly o S S
ol 338 elos 53 aal Esy (VIADY) (YIBBF) 5 (YNOY) (YN FA) sy ilosl 5 5, o ie s ey
WS G g MVVE) s 5 an il o, 5 (Sig) (6 loline a5 (F) (9031 5Ll i s

Sg25 (Sig <o+ 0) 0,5 el o sl g loline o 5l ;e ygo)l (5 loline mlaw g
Ol oy las iolejlog, 8 cd iy e a b g el Sk e Jlolise coglas
Ly s s oy s € (TS e (el 5 Te e oLy
W8, 5 ase tie mols pizmen (ol 8 g lolaxe LLG )l €yl S0gS
— S 5 (slaizl - bl D &S o - slpojex )0 gl G09S (5,18,
s iz L (o sLagS (Ll lyn 4y 45 00 g o €25
OS5 S L Jas omliad asllda e g )bl Joe B o« lad Mg g «la e
azl s oo Gubst 1 U L g sl O35S Ll 5 (o Sl Sl il
e O89S (5 L8, O 9ty 1 w00 1635 0 0 e 2 STl e

el 4 3o 5055 (5118 ENKLs 5 (g Sifnidg 1 o (S 2 (e S lone Sl -
2 sl (555l 8520 (SKisSz g sl (D550l ST lzms (e (b OS2I (5 leme slagSl (i -
o gl 0 e T35S L8 1o g S ke 9 (6,18, (5L (leyo

(T PRV N ISP IESOSSPRR. 79N (.3 JUS SIS N AP S CES IV KV o QR ) © B PR VDS DNCSS R UES DR IO g I PRSP
IY-FY N0 o) 55l 5 5y loro (e 4y i e o iogy pngl 55 50 JLw Y L5 F 5555 16590 dges tpmmadsl 5065

bty jo s tleyd — —bjgel 351,010 (6L, sleelS I8 >l g0, al, Jeoh leie L Const odiwngi (6,50 Al 5l ad Sy adlie ol
oB_iils ;0 po—w i g 0y5line g pgd odiun g mletaly a4 Wl oo « STyl b OIS A M JLu Y L F S0e S JLid) o co s
el 48 5 alonil jp g amly ol oI5

Jj.i....a O g el
< AANVANYP VA 1als
ahmad.torkaman@iau.ac.ir :Ssg,=SIl Sy




oo i g loyd Sl ¢ (SbjgeT 3130 buo (B 15b 40 5 Ly e Gt 1

YY—FY Slonio /Y 0 jloii - 18 0399+ Pt liamo § sl

le_ﬁa.]a,,m cf"‘)‘lo a4 ‘S»L..,_....y.b Sy cdalllas o_.ﬂ

=il el |y 955 Slome ( Aagy
T ST e b (b 5 ) Lone
03,5 Ly gl dn Mt (505 (o Sy
pal® Jls dam aty (o Bl )b Sl aS
oLl jetare amy (35S sl (b 35—
) = Sl a4z g g (e slaslaigye S
el SIS ieghy by i a8 Sy Gl
OSan 5 psihes (T VV) 6, SIS (Y ) F) | ilaas
0y Al Ay (Y2 1) LS g &S (V-1 F)
e 50 e AN e ol ol Bus ol
L ol 5 (Hloyo ik Ly (90 55150 Sl
Wt 535S bt g o ot L Shis
sLasdgyg e J,uS L aS ol oo sl 4
L;LQL,;S‘}SU u_:‘ 6L®M&A QQJJ J)e [ 9 (s>
S an ) booe (5055 cblete slajls 5
329 Jr=S e o695 prkad sl e
led oloul 1) iy L8 ) OYME 1 0gge 4o
Ll 5 ST ol 3o B0 e il S e LS
13,5 s Q095 L8, 1 S e g Ly (61
F )3 (sgtde Joms =l (bl (e B Baa
b ad S L s eyl (Slillhe gy b oS

4 by eyl 35 50 JLo VS (50957 51 3]
Slallas 3 00,5 coliwl Sldlls dsged lgme
ol g el sl ooy (2 Frmlio oy ploxil
ot (S Y L5 ¥ (e 55 iyl (1595
Sl w50, L L 5068 ol il 0a
gyt Tl e e Olsyd 5 Gijs—sl 5 09—
83l ol ) e @ Bly i il sl 09—t
5ol ald g 039 el A gie (5395 e
S9—eS s am Bk jhanlei e Solwl (T
5 eyl Q095 sl slin (g0l 5 STy
Eo—og0 ) Ly ataly o Sl i b 09 eS J—do 4y
e dbges eyl 5o p—bgr Gl w0
o= j‘—";f I8 e SVe pgy (] 50 595 de
od—aly Gy ol 4 (2585l 20 Jiny
R R
PG ﬁ"-:""‘bﬁ Sgrter = S5 e ¢ u—*“’ ks
Ol 9 039 ;550 sl OS9-S (518, IS ee
fomles Jop—s 1) ool L) o S e

&

g L Ll s ol wlaios oy St

&_‘54.; uwa 9 Sl o0 r‘:l_’>u‘ w._a»a.’j‘
rwla.m)b) 9 L;:Lm.:‘ |o9_1.c dLbd_w) UL@;.’?L,.A
s g8 sl 5, L ol saoys e
plodl la_ore g gl ddayl, bl ay (ol o
Sartipzadeh, Ghasemi Sichani & Mu-) a_les S
NS 5t Jelse o S 5 —Se (Gahidi, 2017

dodlo

sLa s 5l glo Syl Gl Dl
3 Wi by ,sb L as el ooy i
e s s el s L s
sladlow 0 oo (ol 05bise ARt (S5 >
Job 5o 1) Mie 0,8 (oS35 g oud IS8 w, ]l
Stanford, Tot-) aas s 5,8 b coss il 690
SO Olee a PLsl ol (sika & Hasting, 2020
ailed oo aS 09l po bl edls ol cdglas
9 e Lo gl o3l bLS )l 8520 (SSe8s
S 3 Ros L e Jl Ak, S sl
9 J—ol 8 ) liin sloml (gl gl ol 81 (Ul
Sl Ll cfblB 83l any Joane U5 ay (g
WilD) aib co dgamme ), K0 —able slajlpl ogd
o s ol ol sl (IS 5 b 4y (et al., 2018
sy b L g 009 (5 Seali g g3l o3
M aley (Ll d o) o OWSie g el ;)
ot =i (b sl Ty srSe Ly g eloz]
5 dgamme kit sl 8, Ly il 5 pad ey o
Jiujias, Kelley & Hall,) 555 oo 8320 (5,1,
G551 s o S o] ol cle a5 42017
ool ol 8l ol s el oad 7 dae LT €
2 9 9 oed plol oo JSb 4 jhe 0 (>
o5k 4 (B 2 9 Dgo (led) (o DL 5,
i 5 Slalo Sl ol g b o et S jol
S _tn Loz 5 S te 59, s el
3 =Pl It sy S )8
o oS Lol ciales s g ot Sales
o gl g ol o JBBl Gghaien 5 el dLalao
Nazari &) o4 o0 oM jo e oS e
= Copde g ole,o oS 4 S (Karminejad, 2015

il oo le—io 1y lasl Los,

$ e

P gt Sl Jds an 3l sl Jlw )

5l 90T Slp gy Dl Sy 5 ol
ol L cline (S50l 55150 iy 05
e Obey® 5 Gois—l Gy 50 i) (5255
pladsie azsi (9l (e (il Glyie 4 Ll
Ehsanifar,) cwla 3.5 )|, 8056 > 0l ol )Loxs g
3,L,0 5 yoinS mhaw jo g Ll Gl (2020
sl Q5955 (loys 5 (g0l slmliad cixds
il gl 4 65 ST 10 Ll S aas o i
9 SlSla a g (oa wg B ge a8 S L o
lie s b e g o aee (slao il
g G S ST L redgy (5955 il sl
ST ailgi ge oo g (55l ane 45 (5,5l Ay
e 225 iyl 5065 loas o)l 08,35
W01 5538 818l Ay e (SIS L oms 5| _gliie
5 oo bz wgsls (09S (djee] sloalad o
as «Khaki & Mahdavi, 2020) g o ol o
obtileys 5 Ghigel 9gy o (5o aile ggo50
4 S g az s paid gyl 5l gt e Do

—

L |

c

l >

(S -

[y

[ 1]
-

i

[0

I

\p
(73




ol o 4

TY—FY Olxio /Y o low . 18 0,50 APV ylino g 3l

o ) ooz (bS5 e (8515 led

aSlgs oo vl bl slacS o 5 o] Lulg—> olwl
aS e Jslge am g ol 5B Ly g e
ez 5o i 3b ! ele—> s s o
(mbdd clye el (g5l0 59 ol oo ]S
e slalas Lalad coulio (g3lulas o), sLalas
5 ol obowly Lalad o ngg) s aans 5 510

g 0, (il

b 4o e o (YY) olall g S0 eS
A 5 WSS sl 05 gl i S
MP‘)T slalize sl =l gl u;a.l.mJa.vas.’i_mé
ﬁ)_.{LC) Lo )’| Qlfos_f HP Oy S 4O
e o Rlid 5 (Dllys (b (Y gS s
5 ol Gl o s b Dl gz g bal s
ENESERPTIINE PR NIETC SV ) DU JUNIPS
Lolad fogm ol i 5)_»4..]3 e g 92 doo (y53)
RUEEL PPN | FRUN O PR OV PR SN

O ey A (VNVP) (Do 5 5o paleS
5 ool 31 L) 5 b e (> lb g (g Lene
oS58 s 5 s el 5 Uy cliie
09— SiwsST A 4,_;9; 5 o0 Slg—ol J S
Ao a g oS,y Jol g pdaie lad sl Lalas
Lalad (05 (o) y—f Laldd (6,00 (i
Lacddlid g95 L g3n L g catario slalad ol
.A_Slcé; o)l_ﬁ.‘:‘

‘QD_QA.A [ - o)l_....:‘ l_' (Y’ \;) u‘)u 9 QB_..L..A

slalad 5,loso 5,0 ‘_r‘x.ul...» 4 ‘Ql_ﬂ LS)—‘:S‘:D
OR9—= ool J_'b 4_Lo_‘> )‘ ~.\_>|=L.3la S uu‘5_>
Sl dyoslanl gliss oLl cblis (g, L
ooy 8o 4 ((mlad (SUlgS 5 008 b o
JrS by pleo S e g (S e Jlse
g4 >g5 C“a—“‘ sl )l cge jo rhm slaS >
aasg Lol sl gl ‘_Hllf clad jaasy S a3

Sl 053 gl ,0 (YY), Jserd]
(Sl oly> elssly Lalid (suing) e oyl
39 bl ebite lad cslealudua s a Sy

2 e Jslge 58U (o) L (V2VY) sy

P S Eale, g cSlid L g gyl ol )81 (oly>
Sl po yalis (b )3 (60)lg0 a Sl
Lalias o LUlss wly) s oS 5 LacSoms Ly Lalas
Lacdle o5, 5 sl ol Ly Lacgs 5 oy e

0d—l o8yme Kla ot (gl 5095 Loy o
O yo ‘Qlfo9_< o_;.‘ u—;‘i) 9 ‘:LO—A.MD S o]
25 b ezl o ]y L8, A S e w e
2 a5y la bl oeils e Lalb le e 4y
Kazemi Shishvan & Sha-) sl o 5055 o
J—ds 4 v—usgl So45 (rif Khaje Pasha, 2019
S ST @ede g L8 jo - Real g go—iie Ol allas
Sloaae O in Ly 055 (> (55310 0 i 0
oo Ql_ﬂ = |y e olic g Jslge Sy0 4
ol slllae (Behrouzimanesh et al., 2023) o5l
.IoLu)‘ S)l_g)é 6)Loxa 9 LF“JL"“'“"‘B) 6‘4.._..4) UL..A
5 =k aed o s Sl 5 ) ene Jlite
(Kanakri, 2017) a_sb asls ol (il (el

Ol 953 gl ;0 (VoY) j50 5,0

gl QB35 sl (b e S 0 S (s
oo Ly a bl o 315 il 5 Slsgles il
9,57 ¢ ol Seal 1Bl bl bl Lajls )8
= g il oo |y Ple A0S a4z g5 (59 1]
JrS cz 0 e S LS o b S0
Ol ol 00,5 0 ST (Ldlie 0 (S ol
&2y Olye b (g 50 (V- VY) Gulyl g 5Ll
SRS 580 A (oSl 5510 (b Lo lne
S Shos 5 csd o it g )lose 5 1)k
3 (YV0) wgil ales S o L il gl (5055
0 9 (S e (2l ;S0 A AR
9 453 gl PP 4 St (355 (59,
bl b b slalame o) 5w 5 e 4y
Syl G09S (s 5 6,18, (S5 Slrogas
Olg—ie amy (Sl polay  Sla S oS o0 SU
plesl slw jmouds paibolw 5 az LG oo
ol (S r le> S Sz 50 e (5 )
W )0 g iyl G055 0, Sl g 4>
S8l aalgs nlEl a5 S o 1S e g Ay e

=y e 8l tmghy 3 (Voo M) (ibaas

03 baly) 0,5 plan g e sl 0095 (s
sboiagn 5l rmilahe it Cjlaze
Sl bz by 380 ()3 ABlise (5 lone
it S Sy el a5y Ly i
ol 8l sy o g awaie (Bl (ST (Sl calS
Sl Josdljginod dangi g 09y 4 yoeie wlgi o0
(L) ) L)l gl Lid o, Shae 5 05 o> b
ol i S 1 og 5 Slsllas (V-1 F) alhas o e
89— clw o) e c—'?‘)‘l" Jo—ss
23S E9rh yman 53 ol O8I (Bjgel 35 pe sl
oad dizlw glad a S 0g 0 ol b (g9 Sl aids



oo i g loyd Sl ¢ (SbjgeT 3130 buo (B 15b 40 5 Ly e Gt 1

YY—FY Slonio /Y 0 jloii - 18 0399+ Pt liamo § sl

rien oBgy ez Ly s il T L o lai
s—lad o lbl ( pat b Bogu e § > 95
ol g o8 Liin s e 3 ol 4 ailatadglis
olsly (i slaSTme Joas g (wly o o las
il aSL ol e lacawlis

WM iolwl a S ols ylss anigy g Lol
Sloml 5,5 55 p—agl 4 Moto ol 8l old, g 0
e 5 (gl i L e iaban (s o>l
S50 58 9 Slsy Pl sl o Lesls A5 L
bl 1) 993 9 ,Sag, iergly ol el Sl
75U g gl QB35S 58 (o (KL P
Gk WS ol s o g )lero g e
5 el DAl g 59 50 (e slaSme S
Sliwly 3 camis )3 5 (055 (0l o 5,18, pllas
U295 L8, Cm e QL"P = e §HNS 5
2l 3l Geaghy ol assl cul 00,5 Lty oyl
e g8 =56 (b)) eslwoe mleite SlLidos
O 05 o ilalllas dged 1y (imgty ol Sl ool
35S S co0gmy g sbiasl pnnisl Jw ¥ L5 ¥
03 S sl ol jo asdlas ol L alie —iaghy
ol iy plol 4 lul maw yo

S5 (Gl

SOl JHS g gl B098

Skl pae oy a S cugloasay STl M=
ol gl i S L a3 5 O e Sl
slaw Lal wigi co (STl glalas oo ol 8l don
o) g oo Lz STol Ploslay as LS
PTG ol, 380 s STol s, 0 40 adsl Gladss .coud
3 il S0e S ol a S a e e lis pcdl
Sadock, Sadock &) w5 ls x> Sijlo, 9 ST
ln STy s ST sl 5S35 (Ruiz, 2018
sleaalp i el A S 095 5 b 8
Jo—ere jobo a0l 8l oo ol Bl bl e
oobos sl 1y 355 ygel s sliad 8,1 50 LedUL|
5 @lir (o=l ombp (b)) 995 ele—>
Ol Cod mlilgs ol oS e Bl o (e
(i S oS0 e Ly € e
5 SaBge S el S0 sl 4 99 o0 e
S92 vhze (295l 8528 15 (6 S pre
ol 81 wilawlie «(Hosseini & Razavi, 2021) woles o
Sl 531y 53 (st el a4 ) 4 s
S LIS (ele ilwaz LG 58 055> i
S laesome & s S LY o Pl aiie
¥l (S )LSG (Jmaed g e o ) S
aS 6,5k 4 0SS o oloml e slrolaigye ol g
i Sl Gk Sl Gog i L sl (5095 50
5o yolls LasSime 4y o S el wlu> LMo |
58945 (Ghiathvand, Sohaili & Matin, 2022)
slaS e ol ool e cowlus Ly gl
Sl 4 0 ulgs o g aimd o oyl i iSly i

b o 5l g S Tas bolawl Lk o e ks
[F-YPEIWILIWR SR L JU VS SO UL £ g
Ao da gy Slol ol y Bds (Solw cole,

(V1) Ll dalos iy 5 ol sinds obilS
sl Jio Vo LS ¥ 055 (655 ) (i Lo
255 Sl esliil i ygoren (armme Jalge a5 a0
slad L gl g (g yma bl ity ( orlo
g lamo 9wl (o slaSTme 4o da g (g
=l dm ao g (Sl S S 0 S
4o S99 et o s 5 (ldd leder o
Loy b e j0 aadon sloaccdlesd plodl
S5 8) rebs yolie Ly Sos S bl oSl
omire GidlS Esl al o (o g (ol 95 0
Deds H0sS ol o (g,lud, OIS e g e DAl
Ohlsn g e—wlS 5 (Y+VF) )8 o g 4 o8
= olid (ele lye 4 ) g )bene (V- TY)
>k 59 g Syebige p pnssl 4 Mo (S 09S
95 Sl sla Sy am az g (LM sl
> S Gy Sz o Lalad (60, Sles
() Sty Lo yd (il Ao o
sl oS e anS il olbls ) 5 oSl
859 —bi90] 5 sloys sloalad b asy (V-Y+)
R W DS NV RN IR O
cilien sLad 31 ol bl ol 5,18, Mo s ke
(oolg> L 6,5 bl Lalad (say) iaile

o rd 5 s=lls> (o aldd VoS s e
E5—5 s 5l 5y Lalad os e tanie oylwl
Aliwgd w5l i g 00 S mS Lo S
i olie U oids lalis oloyl dalas osm
Gilwaliin 0,3 o gl pate b 8gu o sl
Lalad (ulode g g9 Lo (o295 5 60,2 slacdls
2l Sl (g o 95) (S slaSTime J S

S pobigan 1y il S g Slag—iS g oy

L, Lro 3 14_,<v~vv>o_;;a561+w wosilé

OB (5,18, ISt (55— NS 56 =1k
Hlose F g aslasls, Slac ooyl o PR Y
& iy Slhasil ( pas b gload) Lad sailejlw ()
S5)) b S35 Sl (¥ s(Lalss Uy
sl g JiS (F f(pdlas g bl o SiwsST (e
Sl =k o 1y eaiss S o anl ol (F
Sl 3l ol (095 s olas 5 S

295 50 =5 (Vo VV) (Lo 5 glage (g,

S8 =Sl Al gla s, el (S 4y
6‘4.1.3_w5 ‘) d)L"-’“ L‘)l_.i..:“| ..)._S‘oo)f 4_;5.: d)LAM
DS oo (B (S 5 bae Sl S5
S Nsmoin e pedsl o8 6l (b o
e mdly (bl 9 6 slaalis 5 Lalad

—

L |

c

l >

(S -

[y

[ 1]
-

i

[0

I

\p
(73




2
ay

1

9

ay
) J
q

N

9

&)

s

YY—FY Slriao /¥ 0o . 18098 . 1Fo¥ s 9 3l

02 (Tewoo (oS 3wl (5513 lgd s

P RN PN EUVIPRIC B PORWOE L RRNIET X 4
45 a50)S Gl (aghy 50 et 5 sl 2 JLte
s slaanlp g ulgo die; 50 sl ol
ol 3 5 g (> A 25 Ain 50 (o D
At Pzl gy ¢ o DLVl isnlias g
o & s (Cosbey, Johnston & Dunn, 2010)
Slaoloe 5o pmndsl ol )8l a s ols lis oS 4
5 g diwd PloBl Lo oy s Sl b g STl
SIS i Lo o me 5l Sl gloaids ol
5 Lls g ol (Lind et al., 2013) a_Slaxlge
O35S 3l (5 )l 45 4505 (e 055 ingy
aSd (Lt o, Slae ;0 g as ps) 4 s
al® o (izmen 5 (e 5 plojen slaoil )
Taddaei & Con-) usijls SN 55 55 a5 g g
(VoVF) —ibhas ygomed —iidime (tena, 2017
Slalllas 1 (V13 L5 an 5 oS oY+ 1Y) (6,55
Shol ol B 50 eyl G09S a5 05,5 , 53 0g5
059> izl (i A3l )3 rizmen g anme
Lokt oy M te oyl o SISt Lo
s Lac e 4I5S 5 —elaml oS ols o 3LLl
s eg o) 5ol e A F Ll iyl cla Ul
SHls ol o oW lyse (S b
9 S5 035> 1 o [) pcol 4 Mtie S35 S
SR

(S5 o> SO e o PO

(bl s sleizl slaolee jo ST (Y

Sas o sl sl e o SOl (Y

30 algs oo OIS ol (i mgh ol o
= e sleS e g laome i i e e A5
) Jgaz jo il sl (505 S g5 ol STl
Sg—od ddailis Ly gyl 5055 jo !, SYNS
ool 00 0, LsT 9,0 e 5 (o L8,

e by 5 @iy Sy i LoDl el
S o ] Hgmen Jgloie i laS e 4
b (8l Gl g ol s Lo Ly
L=, .(Hodges, Fealko & Soares, 2020) o2
035 Sliw i aiws ol Gl lagle; jo asilei oo
lie o aylas sloml iyl ;o Sty el
Sloasime 4 oS Cuwlus 45 couidsl (095
Ozmed) (i SLacS e 4n Yo ane il L
LacS e ol Ly 5 0t pod ol omiSTy (e
, .(Jao Keehn et al., 2021) o5 i —ST,0l |,
S92 Gz )0 o) 8en g Ghddezr alal) (e
ool slasSl gyl 5055 a5 o sols s
PRI NSRS SPP- S I K YA V.0 e
e Jole wlg e (ol el o5 g 4y
OB s 5 slas Sloe g Loaccdlad 1o, S sga s o
Jamshidian, Jalili &) a_sl a il of ;fan 4y gl

.(Haghgoo, 2016

] e S ) i Bl (gl S s
e di L S o e 5l OMSCie [
Mo Szl ay ,orie g 08 0 las! >
A sleiel wijs, slacddlis ploul iasle (5 )b
OMoles 5 Dlbls )l g5l cagzlse slo o i
(Gaines et al., 2016) 555 o LT gl —cloz]
Pl Lo iyl (5055 «ladllas ol

slaS oo 4 gl 4o g —lad Shhol jo LT sa s
Sternberg,) ool g, g, SIS do Ly oo
e L iz (5 5l oldlae g Laay ks

Table 1. Common disorders in children with autism according to their symptoms

Types of Symptoms of Behavior and behavioral
disorders autism symptoms
children
1) Impaired - lack of sensory ~ For example: sensory
skills sensory-  integration. defensive behaviors,
motor - Existence of stereotyped and repetitive
repetitive and movements.
limited patterns
in behavior.
2) Impaired -Verbal and For example: avoidance of
skills Social- nonverbal society, lack of social
communicative behavioral interests,
injuries. Weakness in dealing with
- Impairment in society and not mastering the
social functions. ~ Way oflifeinit.
3) Impaired - Damage to For example: due to the
skills mental skills. problem in the process of
Cognitive- memory and experience,
gestalt seeing things as they are and

not processing: partiality in
facing environmental stimuli,
difficulty in the reasoning
process and not following
routines and not understanding
change.

Reason

- An increase in external
sensory stimulation factors and
the loss of the capacity of
sensory receptions from the
environment.

- Attributing cognitive
flexibility to children due to
poor attention.

- Inability to communicate with
society.

- Failure in bilateral social
interactions.

- Weak central coherence and
lack of gestalt perception.

- Not getting the meaning and
the "whole" of the environment
unit, or the "gestalt" of the
environment (in fact, the brain
is trying to process all the
environmental stimuli).
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Environmental design

Based on the opinions and research of researchers
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Table 2. Explanation of the conceptual model of research in order to optimize the physical environment of the
educational environment of autistic children
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Architectural
patterns
Structural model

Explanation of solutions

1) Harmony of senses: Harmonization and proportionality of stressful sensory and environmental stimuli (such as:
light, color, sound, traffic, visual, auditory, sound, smell, etc.) in order to better perceive and understand the
environment (sensory integration) according to Sensory problems and disorders of children (Hyper and Hypo
sensitivity).

Multi-Sensory

Example: simple, clear design without excessive details / use of visual and auditory signs / use of Kevin Lynch's 5
elements (path,edge, domain,node and sign) to identify, recognize and understand the boundaries of spaces and paths
/design intermediary spaces, using localactivities and index elements/ moderation in gatheringand avoiding confusion

and crowding / attention and control of stress-causing physical elements.

2) Modulation of the senses: Moderation and control of stressful sensory and environmental stimuli (such as: light,
color, sound, traffic, visualdisturbances, auditory, sound, smell, etc.) to a tolerable level considering children's sensory
problems and disorders (Hyper and Hypo sensitivity).

Example: avoidingclutter and clutter/ minimizing details / using a neutralbackground to avoid distraction / using dark
and quiet rooms to provide relaxation for children under pressure / using Kevin Lynch's 5 elements (way, edge, area),
knot and sign) to identify, recognize and understand the border of spaces and paths/ create order and peace in spaces/
pay attention and control stress-causing physical elements.

0

3) Simultaneous stimulation of the senses: Simultaneous stimulation ofall5 senses (sight, hearing, smell, taste, touch
(based on multi-sensory architecture) with flexibility, change and spatial diversity in moderation) according to the
problems and sensory disorders of children (Hyper and Hypo sensitivity).

o

Example: use of visual and auditory signs / use of smart rooms to experience sensory stimulation / change and variety
in the scale, dimensions and size of spaces/ change and variety in furniture and spatial arrangement / use of multi-
purpose and flexible spaces/ use of 5 elements Kevin Lynch's genus (way, crush, domain,node and sign) to identify,
recognize and understand the borderof spacesand paths/ attention and control of tension -causing physical elements.
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4) Intelligent control of the senses: Targeted control and management of the 5 senses (sight, hearing, smell, taste,
touch) on the basis of creating a gradual sensory process in the environment (stimulus control) in order to strengthen
and improve the level of attention, accuracy and concentration with regard to children's sensory problems and disorders
(Hyper and Hypo sensitivity).

Example: Designing a space suitable for activities and partnerships (group-individual) / Paying attention to tangible
and intangible monitoring in spaces/ Creating personalboundaries for children in the design of spaces/Creating order
and peace in spaces, change and diversity in the scale, dimensions and sizes of spaces. / Minimalism in details,
separation of arrangement in spaces according to the type of activities / Installation of dark and quiet rooms to provide
relaxation for children under pressure / Use of Kevin Lynch's 5 elements (path, edge, domain, node and sign) to identify,
recognize and understand the boundaries of spaces and pathways/attention and control of stress-causing physical
elements.

5) Assimilation of real society in a controlled environment: Simulating different social and communication
situations in controlled environmentsin order to familiarize and understand the meaningof spaces and behaviors, and
prepare children to enter the real environments of society.

Neuro-Typical

Example: Designing spaces for interaction and communication, such as: Designing spaces according to the
configuration and partitioning of spaces or creating multi-purpose spaces to carry out various activities or partnerships
/ Designing various open and closed spaces or interfaces in order to communicate and create visualcontinuity between
spaces. Big and small, corridors and paths to learn a better understanding of the meaning of spaces.

6) Functional course suitable for daily activities: Implementation and implementation of socialand communication
activities and functions related to the daily life situation in a controlled environment in order to better feel and
understand each space according to the current activities in it.

Example: design of spaces accordingto the characteristics of configuration and partitioning of spaces/ design of diverse
open and closed spaces/ design of wide spaces based on various activities, partnerships and games / design of smart
rooms / allocating flexible and multi-purpose places according to activities and partnerships (group-individual).

Y'Y
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Table 2. Explanation of the conceptual model of research in order to optimize the physical environment of the

educational environment of autistic children

Architectural

patterns

Structural model

Explanation of solutions

Neuro-Typical

7) Presentation of environmental-behavioral models: Remediation and training of behavioral and perceptual
patterns existing in daily life according to the type of activity pattern in each space in order to better recognize and
perceive, as well as correcting behavioral disorders and learning the correct behavior in the face of social and
communication behaviors.

Example: design of various open and closed spaces / design of spaces with legible, clear and specific layoutbased on
diverse and purposeful activities, partnerships and games according to the type of behavior pattern / design of smart
rooms / use of flexible and multi-purpose spaces to carry out various activities and partnerships. group-individual)/
paying attention to the predictability of spaces and...

Space Sequence

8) Organized spatial structure: Comprehensible spatial-physicalstructure, simple, orderly and appropriate to the type
of use and function of that activity environment.

Example: The organization of spaces should be done based on 3 criteria: privacy and personal space, flexibility and
predictability of spaces. including: compliance with spatialhierarchy / configuration of spaces/ partitioning of spaces
/ demarcation of spaces/ measured spatial proportions according to the function of spaces/ zoning of spaces based on
the type of activities (individual and group activities) / routing, orientation and clear and easy access/ ability to divide
spaces (separation) Determining the scope of activity and privacy of children in the spaces, separation of active and
quiet and quiet areas)/ providing tangible and intangible control and monitoring of spaces/ providing safe and secure
spaces / the ability to integrate and properly link spaces together (reducing functional distances).

9) Balance and rhythm in the arrangement of spaces and stimuli: Applying balance, harmony and regular and
specific thythm in changing, diversifying, adapting and evolving the process of stimuli and arrangement of spaces.

Example: spatialdesign to perform rhythmic activities to develop movement skills, body coordination, strengthen the
understanding of rhythm, movement accuracy, observing the spatial hierarchy in arranging spaces with low to high
sensory stimuli / designing walls, floors and ceilings based on color spectrum, coordinated motifsor A set of pattems
with large to small shapes, or shadow and light/ control and reduction of sensory and environmental stimuli causing
tension in spaces as inhibiting factors in activities/ moderation in change and variety in stimuli and arrangement of
spaces/ harmony and compatibility between stimuli and arrangement with The type of performance of activities in the
spaces in the direction of educational and therapeutic methods for children and...

10) Readability and transparency in spaces: Paying attention to all predictability featuresin layout, furniture, signs,
signs and all visual and auditory elements with regard to children's sensory problems and disorders.

Example: transparency, simplicity, clarity and legibility in recognizing signs, signs, paths, directions/ specific
demarcation of spaces, paths and accesses/ continuity and communication of visualand auditory senses in the process
ofaccessing spaces/ clear and specific separation of activity and rest areas/ use From Kevin Lynch's 5 elements (path,
path, domain, node and sign) to identify, recognize and understand the bounda ries of spaces and paths.

11) Separation of space into a set of meaningful stimuli: Separation of spacesinto a set of meaningfulstimuli with
a specific sequence (corresponding to the creation of a gradual, repetitive and continuous process of combinations of
stimuli in the perceptual cognitive system of the mind) in relation to the change and performance of activities.

Example: zoning spaces based on perceptual senses/observing spatial hierarchy in order to arrange spaces with low to
high sensory stimuli/sequence and continuous gradualrepetition in the order of stimuli according to the type of activity
and function in spaces/designing walls, floors and ceilings based on color spectrum, Coordinated motifs or a set of
patterns with large to small shapes,or shadows and highlights/separation of spacesusing signs and symbols effective
in the purposefulcontrol of the senses (sight, hearing, smell, touch)in a regular and gradualprocess in the direction of
educational methods and treatment of children.

Table 3. Checklist of measures applied in the physical context of the educational environment of the experimental

group
Factors and elements Actions applied in the context of the plan
Structural-physical
Organization of - The layoutof the environment was done in order to create active spaces (such as rest spaces, educationaland
space interactive spaces) and passive spaces (such as spaces that promote movement: corridors and paths).
- Inthe space, the layout, equipment and furniture were considered based on the simulation of social situations
with emphasis on behavioral patterns, in a simple way and with regular arrangement and rhythm.
- The layoutand furniture of the spacewas done in such a way that privacy and personalboundaries are provided
for each child, and areas for rest and seclusion without disturbance were considered.
- Separation and zoning of the space was considered based on sensory significance and type of activities (group
4 and private activity).
g - In the space, it was possible for children to move freely under the imperceptible and tangible protection and
& control of the teachers.
g Predictability of  -Clarity, clarity and readability were used in the recognition and color of signs, visual and auditory signs in
g space identifying accesses and directions.
; - Demarcation and clear separation in spaces according to the type of educational activities and participations
n (individual and group) were used.
- Visual and auditory aids were used in different ways to support the layout of the physical environment.
Flexibility of - Movable separating partitions were used in the space to separate activity areas.
space - Change and diversity were used in moderation in the shape of the body, roof and floors, and even the layout

and equipment and devices.
- Moderate color variety was used in furniture and equipment to promote attractiveness, enthusiasm and
attachment in children to stay in the spaces.
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Table 3. Checklist of measures applied in the physical context of the educational environment of the experimental

group
Factors and elements Actions applied in the context of the plan
Structural-physical
Light - Maximum natural light from the windows was used in the educational space.

- Measures like curtains were used to control the light intensity from the windows.

- A compartment was prepared for the lamps so that there is no possibility of direct observation (glare and
causing sensitivity) and easy access to them.

- Lighting with separate control was used in the space (such as: the possibility of accessing light control
(dimming or adjusting light) was created if needed by educators to prevent glare or reaction in children).

- The combination of light with diverse but moderate color spectrums was used to avoid monotony in rest and
play spaces.

Color - Color combination and contrast were used in moderation to detect and identify the wall and floor of the space
in order to stimulate the vision.
- Various color contrasts were used in signs to introduce and demarcate activities.
- Different colors of red, orange, yellow, green, blue, etc. were used in play and sports spaces and toys.
- Light and soft colors were used for the curtains of the spaces.

Voice -Carpets,rugs and shock-absorbing floor coverings were used for the space in order to reduce sound reflection
and prevent disturbing sounds.
- During the educational period, attention and control was paid to crowding, accumulation and movement of
people in spaces (to prevent distraction, reduce stress, and improve the level of attention, accuracy and
concentration in children).

Safety and -All electrical sockets and corridors have appropriate and safe protection and caps; And wiring and electronic
security devices were used in full compliance with safety regulations.
- Safe, secure and durable tools and equipment, as well as hygienically clean, were used in the spacesand during
activities and partnerships.
- The number of places where children could climb was limited and safety was observed.

Physical elements

Air conditioning - In order to create proper ventilation, the windows were left open during the hours of the day, in order to use
the maximum amount of fresh air in the space.
- Appropriate mechanical ventilation devices were used for heating and cooling in the space.

Texture and -The surfaces of the walls of the spaces were covered with wallpaper .

materials -Materials such as: tarpaulin surfaces and carpets, which are durable, safe,and attractive, dry quickly and can
be easily cleaned, were used.
- Various and contrasting textures and colors were used to identify activities in the space and to stimulate the
sense of sight and touch on the surfaces of the walls, floor, as well as curtains and carpets (textures with high
contrast (very soft, very low) were also used. ).
- In the educational space, materials and textures with the least details were used, textures that did not have a
specific pattern or had random patterns were used to prevent distraction, anxiety and tension in children and to
maintain peace in them.

Natural elements  -In the center area, plants and flowers with different colors, smells and shapes were used to arouse sensory
movements (takinginto account children's sensitivities), a sense of curiosity and also a sense of vitality in them.
- The continuity and visual connection of the inner spaces with the outer environment, by opening or pulling
aside the window curtains, was used to induce a sense of calmness and induce vitality.

0

- In the interior space, flower pots were used a little along the corridors.

L 4l F 5, s ol 45 (5 5520 e
Jolnn eog o0t prkir £ L5 oy jldd ddls S H“‘“ o Q“U)'f“"" S "T"‘ )1. ‘
e ol 4 asg L 45 e 558 VISVD gy iyl 35 p0 (GO s p Joe ol (L)

g _ LATJ_J;J 4350 gl i ol 5 0 F eladl
‘ L§ | ;)LC&:J Y- Ls.o LS) = 9 . 7 < A} w
ras] 050555 sl o Ble DS ook ooli_l SPSS 26 158l 5 5l daaaliins , sLsoslo

s Kol B L5 €00 a» dui§ -

S ’-"“"’w w5 o )“)'—’ A M)Su- )‘ ul505_§ 6“"5; 5 QLZ-’]“’ - :, ;’9 Iy ,‘ N
iy A azg L Jguz j0 pdizmen ol ools ) T

. . . . J_~L>U4_>‘W9(\c Jap)w))’m&l_w‘
d.:}.la )‘ as d..oL...w.»)J U—‘" Lgl.lbo&‘;) =59 Mag . S, ) _ . ) .
30 olie ol ol et die 0,8 5158 -+ /Y . i © y i
s il ‘H(Y‘ . Y )—YL;T 5L J*Q—“5@L“L"“)5—l"‘°4—’5)—{f°gjl—“\/l—’f
S (15123 571 St o esslillae b 53 8,8 gl lS0ss Slsul

o

L |

1
[I
i
|

of

UL—"‘“’ &5_..0944 u._al ».\._.».»L‘jao JL_AJJ L aoals (':—-’)5’ 9 . e .
w A ool ‘J,q)lf ML._M....J)J
Gk 5l aS comndgl (5055 jo o IDle Do ols i
Sliol g 009 alie wiloas }_:J[j o8 bz Table 4. Results related to Cronbach’s alpha coefficient
) . test
il o oy Jawsn e a5l Ly 135
H? ) » o= ) Dimensions of the questionnaire ~ Cronbach's alpha results
il " ‘r'l_'b (b0 )L;] e )] e Impaired skills 0.85
LT . S . q . q s ) ‘ Sensory - motor
S =02 g (Hs—jlom 5 O3 u**-*-') Lo Impaired skills 081
u‘)_..a ol Cwas +/¥A JQLM 9 0.35_;.)’| CL.JS; Social-communicative

. N . 17 . Impaired skills 0.78
‘F'L'L' 9099 Al )| r—= Cl_uj; LSLOJ‘ =2 Cognitive-gestalt

(F Jgo=) 00,8 a0l aslidew Total 0.79




2
ay

1

9

ay
) J
q

N

9

&)

s

YY—FY Slriao /¥ 0o . 18098 . 1Fo¥ s 9 3l

02 (Tewoo (oS 3wl (5513 lgd s

Table 5. Related information about the situation of the group of educators and the group of autistic children

The status of the respondents (educators) to the questionnaire from different dimensions

Frequency Percentage Frequency Percentage 2
2 Man 6 33.33% Masters 14 77.77% £
& Female 12 66.66% Ph.D. 5 22.22% g
Total 18 100% Total 18 100% S
Frequency Percentage Frequency Percentage
25-35 3 15.78% Less than 5 years 2 11.11%
® 36-45 9 50% 6-10 years 8 44.44% E
& 46-55 4 22.22% 11-15 years 4 22.22% E
+56 2 11.11% 16-20 years 4 22.22%
Total 18 100% Total 18 100%
The condition of the experimental and control group (autistic children) from different dimensions
Frequency Percentage Frequency Percentage
Boy 14 77.77% 4 years 3 16.66%
E Girl 4 22.22% 5 years 5 27.77% 2
g Total 18 100% 6 years 4 22.22% <
7 years 6 33.33%
Total 18 100%
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Table 8. Examining the prerequisites of covariance

analysis test

Examining the status of data distribution of the control and
experimental groups

Variable Skewness kurtosis
control group -0.816 1.317
examination -1.127 0.767

Group

Examining the assumption of equality (Homogeneity) of
variances in Levene’s Test

Levene Df2 Df 1 Sig.
statistic
0.195 16 1 0.665

Table 6. Descriptive statistics and distribution status of
Gars questionnaire data

Investigating the status of Gars questionnaire data

distribution
Mean Std. Skewness kurtosis
deviation
2.675 0.356 0.356 -0419
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Table 7. Examining the descriptive statistics of the
control and experimental groups in the pre-test and

post-test
Variable Control group Examination Group
Mean Std. Mean Std.
deviation deviation
Children's 2.148 0.118 2.556 0.286
development
Post-test
Variable Control group Examination Group
Mean Std. Mean Std.
deviation deviation
Children's 2.153 0.214 2.852 0.266
development
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Table 9. Results of the covariance test

Covariance test results

Source of changes df F Sig.
Corrected model 3 96.141 0.000
Fixed effect 1 28.145 0.000
Children's development 1 0.042 0.541
Experimental group 1 8.714 0.011
Group * progress 1 1.654 0.245
error O
Total .
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