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Abstract

The effects of 14 weeks of kata (karate) versus aerocombat (martial arts aerobics)
training on social interactions of children with autism spectrum disorders were
investigated. The study included 54 eligible (diagnosed ASD, 6-10 years old)
children whom they assigned to kata (n=18), aerocombat (n =18), and no-
exercise control group (n = 18). Participants of the exercise groups received kata
techniques or aerocombat instructions three times per week for 14 weeks (42 sessions).
The social interactions of the participants were assessed at baseline (pre-intervention),
week 14 (post-intervention), and at one month follow up in the three groups via the social
dysfunction sunscale of Gilliam Autism Rating Scale-Second Edition (GARS-2).
Statistical analyses were performed with a repeated measures of analysis of variance, a
one-way analysis of variance a paired t-test, and an idependent t-test. Results showed that
both kata techniques and aerocombat training significantly improved social interactions
of the participants in the exercise groups. It was also found that aerocombat exercises
played a much more prominent and distinct role in improving social interactions than kata
techniques. Interestingly, after 30 days of no practice social interaction in the exercise
groups remained significantly decreased compared to pre-intervention time. The
participants of the control group did not show significant changes in the outcome variable.
It seems that teaching kata techniques and aerocombat exercises to children with ASD for
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a long period of time consistently improves their social interactions. The role played by
aerocombat training in modifying and improving social interactions was found to be
significantly greater than kata training. In conclusion, it should be noted that the nature of
martial arts could be considered as a key option in prescribing martial arts-based
intervention in children with ASD for improving their social interactions.
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Extended Abstract

Background and Purpose

Autism spectrum disorder (ASD) refers to a vast range of conditions characterized
by deficits in social interactions, presence of repetitive or stereotypic behaviors,
and challenges in speech and nonverbal communication. Numerous studies and
investigations have examined the role of martial arts training such as kata of karate
on improving the symptoms of ASD, and researchers have shown that different
kind of martial arts improve the symptoms of ASD (1). However, so far, a new
form of martial arts, aerocombat (martial arts aerobics), has not been examined to
see if this kind of martial arts division results in better improvement of the
symptoms of ASD compared to Kata of Karate. Aerocombat is an aerobic activity
that combines traditional and modern martial arts with kicks and punches in the
air and is done according to the rhythm of music (2). The main purpose of the
present investigation was to study the effects of 14 weeks of kata (karate) versus
aerocombat training on social interactions of children with autism spectrum
disorders.

Materials and Methods

The study included 54 eligible (diagnosed ASD, 6-10 years old) children whom
they assigned to kata (n = 18), aerocombat (n = 18), and no-exercise control group
(n=18). Participants of the exercise groups received kata techniques or
aerocombat instructions three times per week for 14 weeks (42 sessions). The
social interactions of the participants were assessed at baseline (pre-intervention),
week 14 (post-intervention), and at one month follow up in the three groups. The
social interaction subscale of Gilliam Autism Rating Scale-Second Edition
(GARS-2) (3) was used to examine the changes in the severity of social interaction
of the participants in the groups. GARS-2 has been extensively used in studies
and educational program (4, 5). The social interaction subscale of GARS-2
includes 14 items that describe specific, measurable, and observable social
behaviors. It includes observations, parent or teachers' interviews, and questions
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completed by the assessor according to their interpretation. For each item,
caregivers, or parents/teachers are required to mark 1 of 4 choices that best states
the child’s social behavior using objective frequency-based ratings of four points
(0: shows that the behavior never observed, and 3: shows that the behavior
frequently observed). Parents, teachers, caregivers were asked to rate the
participant based on the frequency of occurrence of each social behavior item
under usual settings in a 6-h period. The present study recruited on the raw score
of the social interaction subscale of GARS- 2. The subscale is reliable and valid
and has excellent psychometric properties (Worley & Matson, 2011). Statistical
analyses were performed with a repeated measures of analysis of variance, a one-
way analysis of variance, a paired t-test, and an independent t-test.

Findings

Results showed that both kata techniques and aerocombat training significantly
improved social interactions of the participants in the exercise groups. It was also
found that aerocombat exercises played a much more prominent and distinct role
in improving social interactions than kata techniques. Interestingly, after 30 days
of no practice, social interaction in the exercise groups remained significantly
decreased compared to pre-intervention time. The participants of the control
group did not show significant changes in the outcome variable. FIGURE 1.
shows the changes in social interaction mean scores in participants of the
experimental groups during the experimental period.
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Discussion

In the present study, teaching aerocambat marshals and kata techniques may have
the potential to provide significant social interaction to children with autism and,
in turn, lead to a reduction in their social dysfunction. In martial arts-related
training such as aerocambat and kata techniques, children with autism spectrum
disorder benefit from peer watching while practicing. Most routines are done in
groups and are repeated over and over. Basic concepts such as politeness and
respect for the instructor are all found in a martial arts class. Children perform the
same routines, and this provides opportunities for children to participate in sports
by performing these routines together (6). It seems that aerocambet training
provides better opportunities for improving social interaction in children with
autism than kata techniques training

Conclusion

It seems that teaching kata techniques and aerocombat exercises to children with
ASD for a long period consistently improves their social interactions. The role
played by aerocombat training in modifying and improving social interactions was
found to be significantly greater than kata training. In conclusion, it should be
noted that the nature of martial arts could be considered as a key option in
prescribing martial arts based intervention in children with ASD for improving
their social interactions.

It is suggested that in institutions and centers related to the education of children
with autism spectrum disorder, sports that have the nature similar to the
aerocombat be used. Combining selected movements (punches and kicks in air)
from a variety of martial arts such as karate, boxing, taeckwondo, wushu and
similar sports and performing them with rhythm and music continuously, similar
to what exists in aerobic steps, can be used as a an important and effective
intervention method for improving the symptoms of people with autism spectrum
disorder.

Further research with emphasis on long-term use of exercise interventions
in the field of autism is recommended. In this important area of
developmental disorders, it is necessary to compare different types of
organized sports, including individual and group sports, ball and non-ball
sports, and martial and non-martial sports as intervention.

Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public Licen



81 Motor Behavior, Volume 13, No 46, 2022

References

1. BahramiF, Movahedi A, Marandi SM, Abedi A. Kata techniques training consistently
decreases stereotypy in children with autism spectrum disorder. Research in
Developmental Disabilities. 2012;33(4):1183-93.

2. Wilson C. Martial dance: Total fitness with martial arts aerobics. Aquarian
Press.1988.

3. Gilliam JE. GARS-2: Gilliam autism rating scale. Pro-ed. 2006.

4. Owens G, Granader Y, Humphrey A, Baron-Cohen S. LEGO® therapy and the social
use of language programme: An evaluation of two social skills interventions for
children with high functioning autism and Asperger syndrome. Journal of Autism and
Developmental Disorders. 2008;38(10):1944.

5. Worley JA, Matson JL. Diagnostic instruments for the core features of ASD.
International handbook of autism and pervasive developmental disorders: Springer.
2011. 215-31.

6. Scott S, Kozub, F. M., & Goto, K. Taekwondo for children with spectrum disorder.
Palaestra-Macomb Illinois-. 2005;21:40-4.

Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public Licen


file:///C:/Users/User/Desktop/12.%09Bahrami%20F,%20Movahedi%20A,%20Marandi%20SM,%20Abedi%20A.%20Kata%20techniques%20training%20consistently%20decreases%20stereotypy%20in%20children%20with%20autism%20spectrum%20disorder.%20Research%20in%20developmental%20disabilities.%202012;33(4):1183-93
file:///C:/Users/User/Desktop/12.%09Bahrami%20F,%20Movahedi%20A,%20Marandi%20SM,%20Abedi%20A.%20Kata%20techniques%20training%20consistently%20decreases%20stereotypy%20in%20children%20with%20autism%20spectrum%20disorder.%20Research%20in%20developmental%20disabilities.%202012;33(4):1183-93
file:///C:/Users/User/Desktop/12.%09Bahrami%20F,%20Movahedi%20A,%20Marandi%20SM,%20Abedi%20A.%20Kata%20techniques%20training%20consistently%20decreases%20stereotypy%20in%20children%20with%20autism%20spectrum%20disorder.%20Research%20in%20developmental%20disabilities.%202012;33(4):1183-93
file:///C:/Users/User/Desktop/45.%09Wilson%20C.%20Martial%20Dance:%20Total%20Fitness%20with%20Martial%20Arts%20Aerobics:%20Aquarian%20Press;%201988
file:///C:/Users/User/Desktop/45.%09Wilson%20C.%20Martial%20Dance:%20Total%20Fitness%20with%20Martial%20Arts%20Aerobics:%20Aquarian%20Press;%201988
file:///C:/Users/User/Desktop/46.%09Gilliam%20JE.%20GARS-2:%20Gilliam%20autism%20rating%20scale:%20Pro-ed;%202006
file:///C:/Users/User/Desktop/47.Owens%20G,%20Granader%20Y,%20Humphrey%20A,%20Baron-Cohen%20S.%20LEGO®%20therapy%20and%20the%20social%20use%20of%20language%20programme:%20An%20evaluation%20of%20two%20social%20skills%20interventions%20for%20children%20with%20high%20functioning%20autism%20and%20Asperger%20syndrome.%20Journal%20of%20autism%20and%20developmental%20disorders.%202008;38(10):1944.
file:///C:/Users/User/Desktop/47.Owens%20G,%20Granader%20Y,%20Humphrey%20A,%20Baron-Cohen%20S.%20LEGO®%20therapy%20and%20the%20social%20use%20of%20language%20programme:%20An%20evaluation%20of%20two%20social%20skills%20interventions%20for%20children%20with%20high%20functioning%20autism%20and%20Asperger%20syndrome.%20Journal%20of%20autism%20and%20developmental%20disorders.%202008;38(10):1944.
file:///C:/Users/User/Desktop/47.Owens%20G,%20Granader%20Y,%20Humphrey%20A,%20Baron-Cohen%20S.%20LEGO®%20therapy%20and%20the%20social%20use%20of%20language%20programme:%20An%20evaluation%20of%20two%20social%20skills%20interventions%20for%20children%20with%20high%20functioning%20autism%20and%20Asperger%20syndrome.%20Journal%20of%20autism%20and%20developmental%20disorders.%202008;38(10):1944.
file:///C:/Users/User/Desktop/47.Owens%20G,%20Granader%20Y,%20Humphrey%20A,%20Baron-Cohen%20S.%20LEGO®%20therapy%20and%20the%20social%20use%20of%20language%20programme:%20An%20evaluation%20of%20two%20social%20skills%20interventions%20for%20children%20with%20high%20functioning%20autism%20and%20Asperger%20syndrome.%20Journal%20of%20autism%20and%20developmental%20disorders.%202008;38(10):1944.
file:///C:/Users/User/Desktop/48.%09Worley%20JA,%20Matson%20JL.%20Diagnostic%20instruments%20for%20the%20core%20features%20of%20ASD.%20%20International%20handbook%20of%20autism%20and%20pervasive%20developmental%20disorders:%20Springer;%202011.%20p.%20215-31
file:///C:/Users/User/Desktop/48.%09Worley%20JA,%20Matson%20JL.%20Diagnostic%20instruments%20for%20the%20core%20features%20of%20ASD.%20%20International%20handbook%20of%20autism%20and%20pervasive%20developmental%20disorders:%20Springer;%202011.%20p.%20215-31
file:///C:/Users/User/Desktop/48.%09Worley%20JA,%20Matson%20JL.%20Diagnostic%20instruments%20for%20the%20core%20features%20of%20ASD.%20%20International%20handbook%20of%20autism%20and%20pervasive%20developmental%20disorders:%20Springer;%202011.%20p.%20215-31
file:///C:/Users/User/Desktop/70.%09Scott%20S,%20Kozub,%20F.%20M.,%20&%20Goto,%20K.%20Taekwondo%20for%20children%20with%20spectrum%20disorder.%20PALAESTRA-MACOMB%20ILLINOIS-.%202005;21:40-4
file:///C:/Users/User/Desktop/70.%09Scott%20S,%20Kozub,%20F.%20M.,%20&%20Goto,%20K.%20Taekwondo%20for%20children%20with%20spectrum%20disorder.%20PALAESTRA-MACOMB%20ILLINOIS-.%202005;21:40-4

YY1+ o NFee limo FF o lo Y 6,98 ECJUERTT)

g3, Wi
Sloia | ONoles 9 gagy 93 G SlOSSS g CunolS g 31 (sl pod 31 Ao

033 9339 Cudlo Lkl spudgl b JIS1 4 Wiso 505
¥ o5 aobld 7 (61 30 531 ¢! 5> 9o Loy

] el oleial oKl b5 pole 0aSils o g e 5 LISy i3, 09,5 olia colil )
(g 00ins99)

QLQ‘M‘ oKisls “S.M 6):5‘5 Y

el oldls (Lalial ¥

Voo Ve /YY1 by g, Voo oV /oA bl ys g,

U985 (elosa! wlolai Sgae 31 U (S SLST 3 oS gl (glagy yoi' 1 dasy Lo « ol anlllan 1 S
w d0ld b e gl o DS 4y Mo S'095 OF olowi’ axdllan (9] 50 .99 o 9l o DS &y Slio
8,5 1,8 G VA) Jp6S g G VWA B . 1A) ol g 1l (slog 5 Jolis 09 5 dw 50 Jlw Ve b % oy
plxil 1y 095 09,5 o5 ouls oolb WLy poi AkiD )0 g dw i jguo 1 A0ad VP Lo 4 FaCs s Wb
(Y=3,5) p95 il pg —pllsS i gl (pansilid (lidio 31 oolistwl b (coloirt Wlolad (g S0 Il .adsls
39 o 3 (0303  mp) Al 31 oz 595 99 (903l ) Als oo Jlasl 51 Jd Lol 31 ey dy @90
Sl o3Il b (89,5 (o il sl Judod 51 ooty Judoni (512 .8 )5 planil (6 puS) als oo plodl 51 o
Sl poi o 5 B ST o2 010 (Lid Waidly i ool atmmad T g (il ly Jleni ¢ (61,55
i )0 iy S B AT ES 2 53 Il Gyge 4 ) cloial Ml Hlolae yeb 4 CuwlSg )
9 P sl i Sl pl Sl yodt 45 ol asiie Calig pl Sl ped 9 B slaSisS o
Ol pod 3 ooliiuw] &5 2 oS (o0 Az (LABl @ dz gl b coblsy oloda] Ol Sguty 5d (55 biee
33 i) b ST SLES S gt jabiiods culivo B0 SO (g & Wilgi g0 UL 9 ConlS'

1. Email: armovahedi@yahoo.com
2. Email: hadimoradi_85@yahoo.com
3. Email: fbahrami20@yahoo.com

Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public Licen



AY wdguts 91 B s SoST g canllg ! (s i 51 dus o 1 g g0

4 griy) i SO a3 i 15055 p0atr] OUolad St 5 Jobad 33 CorolSy ol G g 9 4395
el B Wl poi 31yl glaasdo B O ye0

e loiz ] SOl 003y 5359 Camdlo CralS'g il B cppuansiof b S5 2 g0l 5 519

Aolio
ceeloiz] o 25Ty 45 ki aliasgds 45 Cansl e 5y YIS 09,5 51 panadg) citels OS]
1) 05dse At Sgaoe 5 (6,15 )L, izmes 5 (DS e g (W5 DL o e
5 dib ol 4 Mire o1 ) Ul clacsloms slol 5 meiits glosal, aseas 5,51 b gsllas ()
1 ok Jold ad, S b 90 0 Shasl g Ll b Gl ) s o (YL
o ool adeid (61,85 g ogamme slacdled g 3 e o)l 595 5 elodm] Sl g bl )|

(1) Sigds

01555 53 selacirl EBlelas 5 b, ST 5 slalS sl i, 530 o gy b b las
ST (F) (650l 2l 5o (slaliodlo B DT sligl b iyl ik S & Moo
ORI V) Sls 4 bgy e O 59 (F) 655l slad Shes 5 (0) (sleiz] oo e
o ilog (naSlh 5 Cigds g oaims lilog3 gla ks 595 «(A) oolgils 1o oyl (5o
Sentr B b pole Galises laala 10 S5s5UsT ol EMEae pols b o Q) sl Lagi o
s e ol S ] sl 00 1) sl cias M 4y Mo o] 31 o35ke
Sl s Sgnge jsbaie & ST 5l g SMSlae 5 (3leys (g, Slag)ls 2 (siie DD Ie caaly
Solee (B350l Vland (ye3 (00,5 Sl ol Gloys sloo,Sis; 5 (V1) (sladls
0 e 5055 elaizt b 5 byl s ogeps jaliie 4 elaiz] calis 5 elozz]
OV ol iyl ks Sz

el g3 a ], glalaxdle J az g5 aldS Jlo (v ;0 &5 idung Slops slagby, 5l S
el Gl glgl 53U Oldllae (VY=Y canl Say codled 5 st O sl 0ols
Y0) (& lms consl (YY) D Ll 5 [2tS eSS (YY) oloyo] ol lowr (gl
(Y2) O 5o Sagpl dYA) Lt (YY) Cols 645,290 (59, 2 0505, <V ,Y8) (g9,00Ls (Y

1. Diagnosis and Statistical Manual of Mental Disorders, Forth Edition

Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public Licen



Voo uLhAM-O) Add B)Lo.& Y 099 ‘GSJ)’ )Lﬁ) AY

$lo i 3] aigas el osgas Bl5T iyl ST & Slise 5555 ISISES 330t 5
b plagiagy B ,o bl g eloizl Ll slasls’ slayls; p LS 50 B ol (o0,
Ol o taghy (nl ol sl 485 )18 (o) 2 9590 o K209% Lawgs Dae (SYob slaalSlas
Sgatp claids slo)lid, als el lolime &ygo a4 losd e U alzloe a5 wil eols
<l 0 CBlae ((VY-1T) 06d oo gl cads a3 Mo (5065, bl | 59y 5 slosa! Ll
GalS 5 OF F) gliils claylis, mals oy clled e oMlae cakie IS
s 4 M o8l 5o (VA LYY) east o jlos Sgups (pizmon 5 (VO) )ML,QW sla,ls,

JOMPREICR L PR
s slroins JUil a5 ojlo se Seo5 azily ol a1y Lo boond — ras Sligis 5 Slallas
W lo 0 (Gl A G (leil 0 Slos ;0 45 Grags (aST g gy e iile (cote
il 1Y) s iyl il D3 4 Ym0 55 (sl s 5 gl ol 5115
g izl Gla)bd) hawd 10 Gewgs (ouST (oras osias JULI wilide slaiagh wli b
S o (Y0) 1,58 4 slezel (o obwl 5 (VF) claim! Glbls )l (651,85 (YY) wlis]
Slandly i 551 Sl ol 5| Ko st 55 ko] psle laatils 35 oge
Mol jo ST L ] b5 g gole ol 3 b avslio 1o punsyl s ST glls 81,81 o5
JEs! ped gilie 50 (g0l ST oy Kiaghy ooymizmen (YF) wlails s 05, 5055 ol elas]
o ,Sloe b a5 eyl i LS 45 Mo ol 8 50 il (>l )0 1) (rdgigm Boimd
ora 53 J5id HB 5 2815 58 (ko 5L OFV) oo 5155, s Lo elaz
9 Py (rae sloonins JUl Jass p Slewz (> slacalld Cute g arie O]
iy e 3l eslatwl (YA) cowl ouls &3] pucsl s DS a3 Sis ol 31 j0 pegs (oS
Syge (05 g Glowz dn g0 2 )3 (S OB ly (28 b (LeoST loyd SO Gy &
" Sleys sy 5459 b o yed aiile Ko slagleys I (gl a5 Jl o el i85 15 ali>de
ol sl Shng 5l (Sloyd (00)) 0y slaye Gk 5l pleys Ll W)ls ez BB w5
Sloyo ogeds cpl Jlesl ( Jlie lgie a5 (P ,F ) 058 cos cdl Koo slagylo,o ;o a5 aijls 95
3 st LT g5 31 glos sla e Spute 5 33, & i (ol T g sl oSS s

1. Psychotherapy
2. Self-Esteem

Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public Licen



AD wdguts 91 B s SoST g canllg ! (s i 51 dus o 1 g g0

Pl S by 5 (p58) 1B sl wiile o) SlacSeiSS Gige (121 Bayb 5l i 4y olozel
25y S JEl 5l (S (P L ol o Conle ) 25 L ogid go Caws  ealial L
hb s)lae (Fp 5o Jlo bl Jlo )03 p (6568 CudS I Sleys Blod 5l cunl (S
dlllas S 50 Wgd on )093 2 (Sleys SlaShg 3l 45wk o fas 65k (505 SESESS
9092 i, 5l Gladl hawi g5 5l g 9092 (o0, 4, )3 Ol logd 9 & (s Sdagh
gl 0,5 coliul Wop e g8, som g 03 (olin OYNS! I AT SseS hisel sl
o5 o2l 5 01 i | waliS S 1 508 ales 5L 5 lemsr gla Ulg o il
OlS (V) wing 00,5 il jo (5055 plaS 09y conien Sl Ol i plo 5l iig Ly
P peyat & Sule (peges @l Coow 4 (0 layia Gl Sl 4 by je Dlisios e
e 525 S (B9 FFLls) wlsd (pgad 13 392 ge wald Lol el gl wilsh sate)

YY) el
i) o LS 4 Wi (5055 slaidsS sl )lis) jo 2als olie slastllas )0 sy 559
Gl 595 59 5k e pbml b glasl 5l ien 55 50 (S5 cdled 1SS L 4w b slaslin o )
alS 3 wepe Jele 5y 5 culad Gk oS w ool ol S0 iy 4o (F)) Wis,S
arllas 5 45 5an 5 SV ol padgl inbs DS 4 S 5565 (6l atlS sl 3,
olod 5o ol 18 alie 9,50 Sow (5 > o s L) wad 25 > slacdld 55,0

GalS  wdle (5 > slacidled 4 S (gt 3l wad 55 o slac el b tagh
Ooes aiBo VO a5 wisls (5,138 0e5 gt 10 (o) Ken g o ,S (FY) ails glasds sl ,lis,
e 5358 (B slalid e 3l gl alS 5 e 5T gl B g L (5L e
L oo)lgar 2ual g poloe (599 (i yed adB0 V0 a5 Jl> 1o (V1) clils sl b Pl o
15 (T8 FF) 551 oy muiyl diks DS 4y e 5555 LB (slaylid, 4o loline LialS
2 e sl @ls s (7)) (i) Sen 5 Dl izren 5 (F1) (180 9 gmn) g3

2d osalie (B (sla)lid; alS ;0 Saad (el 09 S S5
OGS S5 5o hlizee (slo Jomiliy (5 slacled 5l iz pshas b glgil a0 5k 4,
€55,k 5o Jbd OS5 55 S0 (pheg o il bl il il DS 4 M (535S
5 (B ol 4zl g0 cnl (s (50 10) guiezsz 5 AL (003 4y g0 Jold (o055 a2l

1. Kata

Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public Licen



1Feo QLHM) Add O)Lo.& Ay 099 cGA:P )L'i-é) N4

pritns il 5 (NS Dlozrles 5 Slowr Glacisas Gliee ;0 (5T, 5 Oyt (o5))5 405 9
05 BBy o (Y5 S ay (a8 0l i Bl @l (FF) a8 51,8 aglis o0
Glaye 0 8,0 Job ably jo sl bise Slo g Slews jaalcigis sla)ls) o als L
iy plo o GEalS ol oyl e alaly Sl 5 Slawr sl Cigts sla)l, 59 b (o0,
S sl g bas, a5 cub sl g oo o plplo ais casliv asllhae cow slo
Ol ol ololis g asl amsls o)k, 5 sslis Jolse glol 5 Sglite OISl calise
2 e e Gleys Sl saeo e jekaie 4 oo yed Gl STgy aedal o Dglais

ol J10,95 0 olien Coeal 5l 2S5 > slacoIled
=9 4 931 63k b alas 5 cvas (Saalon 5 (583 S 505 53 05y Sgnl b T aslS o]
iy el kS )3 Sy caSinl oy b SlS > Sialon 08 o e | 6,53 Copdls

S S 29 4 SslSgnl i j5le iyl 4 S sl 1) blas (g Sl g 00 i
09,5 (S 09350 D> w003y Sl GSEESS jland I and; al sl oo Cgime 5ls0
Mt (6 i (S5 > (g g (Kwgmy S)ls CunlSy pl Ol pod Canl (e 9 Sagnl sl
polie s 4y 5 )b Bl sl stale coalSg pl U5 > wisd oo 2] Say) &j50 42
3o 052y Jladzl (ol S 4y G CaalSg 50 yiaS Jlns SlocdBe D929 9 (03 (ol (092
65 et i3 L ol yod 1oL (y50m UIS SIS > K30 g 43 bl gl BIS L o] oo 45
2 85 ol azgi Lol vgzs o] S > plmil il o (gt 35505 5 955 (0l
hres Ao £95 90 (nl dmlie g (o JUio 4 polo Guizd 0 000 3929 (0 o5 £95 90 0]
F0) s YUy (53,55 s b ) i e & Mipe 015555 selairl 3t 53,
33l ok (5 > Slacllad (e SMSae k> )3 o ploxl Slaiagh (o) 2 Egee 50
lonl (sla s, sdos 3iluie obles |y (hingsy SIS (i syl hob YOS & Vetoo
(53,50 S5 (6o o wdgdimn EULSES 1 b gl slag b 5l eoliinl b abas ol [ ot
> 5o Olidod wload pll J7US 09,5 (g 5 Slettuns 5 e obsS slo SS9
bs 275 stos% sl b 5l ookl sl sl cno YN alozr 5l (g0 gla Sl
2 e MFae 3B oS o es Cemle aiile lalge guyp S0 (b ) el SIS 058

1. Aerocombat

Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public Licen



AY wdguts 91 B s SoST g canllg ! (s i 51 dus o 1 g g0

sl Sl 3l aiile so Sl |y sl cads PLST 4 s 8045 LS 5 o5 > codled
et onl s gelr (g (9B g Wle 10,95 5 WS 5 Sse (Lo yed SS9 (b 5o
@ ol Gadod [0 Ban g oplpls el ouis ploxl pundgl cads P! a4 M 5045 50
S > Soclid 5l e A nl 4 4z g b g oad 5 agy sl isle Bk slae
Conle LT aS ols sualys gl i ol 4 ccinl oais solasul asey ol 5o (glo iy (S5
PS4 M (oS claim! Oelas p Golaie SIS 05, &5, S)les £95 90 Dglatin

feusls aalss pundsl cauls

SR9 3 Bi9)

4 Mo 5095 plos 5l s 48 09d &y gl arle PS40 i S 095" 51 135 OF olaws
Sl oMo o il cotsly o 36 o] sl Cpazl guae 45 sl cinls S
arteis sleial; lul sl el S paseas (Jlo Ve (JIF) (355 Gmo i Jols g
pas Vo 5l VL 5sm oy (DSM-B) Lixe) Sos8 Ksaols, damss g, NS (g Lol
Log)ls Bpae pac g 3l Jlo 95 )0 @il jop poe (oS (8 5 Sonygi)l SV 3929
(e 097 Sl 4 Ll wsg O le s addllas 5l g sla)lae g (ol )l
g al3lae Job )0 g0 5l e S 5 (S5 OIS 65l 5 B9,0 5 <l ygy0 008
ol i PMUST Dul Hlas sl oaniS eS8 8l 3 il 5l e gesl Sl e y3 08 8 pae
5 b1y Lelis Sl )25 05,5 55 30 Goluno 3w b g Bl 155 OF oliss copuniz 3
S5 s i pol lagh o eslitl 950 (e ik S 13 S 08 SO
o5 JrS 09,5 b s 5efm 09051 5 0ol o e0sel G S e Jels i

SleMbl g 591 @o b9, 9 byl

5ol jshie & i al 51T (Y= 5,08) pg3 (il yrg —p LS s gl (il (ol
o ooliisl EALSTES 15 (6565 5 0903lm 0905 e Al e 40 sl el LS (5
ool 950 iyl Slallas (rizren 5 sBi90] Sladsliy po (slos S jsba Y5, (FF)
iyl DL 4 Ve 31 et 4y 4 el acd Sz 58 s (FY FA) ol a8 5 13

1. Diagnostic and Statistical manual of Mental Disorders. 5th Edition
2. Gilliam Autism Rating Scale-2 (GARS-2)
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1. American Psychiatric Association
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TABLE 1- Variable values of social interactions during the research stages in
the participants of the study groups
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FIGURE 1- Changes in social interaction scores in participants of the groups
during the experimental period
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TABLE 2. Between stages difference (gain score) of social interaction scores in
response to intervention in the participants of the experimental groups
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TABLE 3. Results of analysis of variance with repeated measures between scores of
social interactios in the experimental stages
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TABLE 5. Between stages post hoc comparisons of social interaction scores in the
participants of the experimental groups
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