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Abstract: This study aimed to examine the changes in sensory development, relationship-building, body and
object use, social and self-care, and language skills in children with autism spectrum disorder following an 8-
week movement training and swimming exercise program, based on the perspectives of parents and coaches.
In line with the purpose of the study, the research group consists of two experimental groups. The research
group consisted of 37 autistic children diagnosed with ASD according to the Diagnostic and Statistical Manual
of Mental Disorders (DSM-5) criteria, who had partial verbal communication, had no prior experience with
movement or swimming training, did not take regular medication, and had no other chronic illnesses besides
autism. Exclusion criteria included health status and regular participation in the eight-week training, and (n=11)
autistic children were not included in the study. The research group consisted of 26 autistic children (11 girls
and 15 boys) who met the inclusion criteria and regularly participated in movement training and swimming
training twice a week for 8 weeks. The research was designed using a quantitative and experimental method,
in a quasi-experimental design with two pre-test—post-test groups and no control group. The survey technique
was used as the data collection method. Data were collected in two phases using a face-to-face application
method under researcher supervision, with the Autism Behavior Checklist (ABC) scale administered to the
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parents and coaches of the participating children. The study was conducted with 26 participants between June
2024 and January 2025. The obtained data were saved to the SPSS 25 software package, and in the statistical
analysis, the dependent samples t-test was used to determine the difference between two related measurements,
and the independent samples t-test was used for comparisons between groups. In conclusion, according to the
findings obtained from the analyses, statistically significant differences were found in the sub-dimensions of
the Autism Behavior Checklist, namely body and object use, social and self-care, relationship building,
language skills, and sensory dimensions, according to the opinions of parents and coaches. Furthermore, a
statistically significant difference was found between the pre-test and post-test scores within the group in the
total score of the scale. When pre-test and post-test scores of movement training exercises applied to children
with autism spectrum disorder were examined according to the opinions of parents and trainers, it was
determined that they were effective in the development of sensory development, relationship-building skills,
body and object use, social and self-care, and language skills. Swimming training exercises were found to
create significant differences in areas such as body and object use, social and self-care, relationship building,
language skills, and emotional development. Both approaches appear to have a significant and meaningful
impact on individuals with autism. Improvements in skills have been observed in children diagnosed with
autism as a result of movement training and swimming exercises. These activities have been found to contribute
to children's motor skills development, body awareness, exploration of their environment, increased self-
confidence, improved language skills, and increased attention span.

Keywords: Autism, Movement Training, Swimming, Exercise, Behaviour Change.

Oz: Calismada otizm spektrum bozukluguna sahip ¢ocuklara uygulanan 8 haftalik hareket egitimi ve yiizme
egzersizlerinin, otizmli bireylerde duyusal gelisim, iliski kurma, beden ve nesne kullanimi, sosyal ve 6z bakim
ile dil becerisi gelisimlerinde meydana gelen degisikliklerin ebeveyn ve antrendr goriislerine gore incelenmesi
amagclanmistir. Calismanin amaci dogrultusunda arastirma grubu iki deney grubundan olugmaktadir. Aragtirma
grubu, Mental Bozukluklarin Tanisal ve Sayimsal El Kitabt (DSM-5) kriterlerine gére OSB tanisi almus,
kismen sozlil iletisimi olan, daha 6nce hareket egitimi ve yiizme egitimi almamus, diizenli ilag¢ kullanmayan ve
otizm disinda farkli kronik hastaligi bulunmayan (n=37) otizmli ¢ocuktan olusmaktadir. Arastirma disi
birakilma kriterleri dogrultusunda saglik durumu ve sekiz haftalik egitime diizenli katilim hususlari
degerlendirilmis ve (n=11) otizmli ¢ocuk arastirmaya dahil edilmemistir. Arastirma grubu, dahil edilme
kriterlerini yerine getiren 11 kiz ve 15 erkek olmak iizere toplam (n=26) otizmli ¢ocuk goniillii katilimiyla 8
hafta siireyle haftada iki kez hareket egitimi ve yiizme egitimi uygulamalarina diizenli olarak katilim saglamis
otizmli ¢ocuklardan olusturulmustur. Arastirma nicel ve deneysel bir yontemle, iki grup 6n test—son test kontrol
grupsuz yart deneysel desen modelinde tasarlanmistir. Veri toplama yontemi olarak anket teknigi
uygulanmistir. Veriler, Autism Behavior Checklist (ABC) 6lgegi araciligiyla katilimer ¢ocuklarin
ebeveynlerine ve antrendrlerine arastirmact nezaretinde yiiz yiize uygulama yontemi kullanilarak iki asamada
toplanmistir. Arastirma, Haziran 2024 ile Ocak 2025 tarihleri arasinda 26 katilimeiyla gerceklestirilmistir. Elde
edilen veriler SPSS 25 paket programina kaydedilmis ve istatistiksel analizinde iki iligkili 6l¢lim arasindaki
farki belirlemek amaciyla bagimli 6rneklem t testi, gruplar arasi karsilagtirmalar i¢in bagimsiz 6rneklem t testi
kullanilmistir. Sonug olarak yapilan analizler neticesinde elde edilen bulgulara gore; Ebeveyn ve antrendr
goriiglerine gore ¢ocuklarin Otizm Davranig Kontrol Listesi alt boyutlart olan beden ve nesne kullanimi, sosyal
ve 0z bakim, iliski kurma, dil becerisi ve duyusal boyut diizeylerinde istatistiksel olarak anlamli fark oldugu
tespit edilmistir. Ayrica 6lgegin toplam skorunda grup igi On test ve son test degerleri arasinda da istatistiksel
olarak anlamli farklilik belirlenmistir. Otizm spektrum bozukluguna sahip ¢ocuklara uygulanan hareket egitimi
egzersizlerinin, ebeveyn ve antrenér goriislerine gore On test ve son test puanlart incelendiginde, duyusal
gelisim, iligski kurma becerisi, beden ve nesne kullanimi, sosyal ve 6z bakim ile dil becerisi gelisiminde etkili
oldugu belirlenmistir. Yiizme egitimi egzersizlerinin ise beden ve nesne kullanimi, sosyal ve 6z bakim, iliski
kurma, dil becerileri ve duygusal gelisim alanlarinda anlamli farklilik olusturdugu saptanmistir. Otizmli
bireylerde her iki miidahale tiiriiniin de ABC alt boyut puanlarinda anlamli degisim olusturdugu belirlenmistir.
Hareket egitimi ve ylizme egzersizleri sonucunda otizm tanili ¢ocuklarin becerilerinde artis gézlenmistir. Bu
uygulamalarin g¢ocuklarin hareket becerisi kazanmasina, beden farkindaliginin gelismesine, cevrelerini
tanimalarina ve kesfetmelerine, dzgiivenlerinin artmasina, dil becerilerinin gelismesine ve dikkat siirelerinin
uzamasina katki sagladig belirlenmistir.

Anahtar Kelimeler: Otizm, Hareket Egitimi, Yiizme, Egzersiz, Davranis Degisikligi.
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Structured Abstract:

Autism Spectrum Disorder (ASD) is defined as a neurodevelopmental disorder characterised by
persistent deficits in social communication and interaction, as well as restricted and repetitive behavioural
patterns (APA, 2013). Children diagnosed with ASD frequently experience sensory processing problems,
motor coordination deficits, social adjustment difficulties, and language development delays together. These
developmental differences significantly limit individuals' daily living skills, social participation, and academic
performance (Van der Linde et al., 2015). Recent literature suggests that physical activity-based interventions
can lead to behavioural improvements in individuals with ASD. However, there appears to be a limited number
of applied studies, particularly those examining the comparative effects of movement training and swimming
exercises. In this context, the research seeks to answer the following question: “Do eight weeks of movement
training and swimming exercises applied to children diagnosed with ASD create a significant change in sensory
development, relationship building, body and object use, social and self-care, and language skills?"
Accordingly, the aim of this study is to examine the effects of these two physical activity-based interventions
on behavioural sub-dimensions based on parent and coach evaluations and to provide scientific evidence to the
applied literature. Thus, the aim is to contribute to the systematic evaluation of physical activity-based
programmes for individuals with special needs.

In recent years, studies have shown that physical activity-based interventions may be related to
environmental factors in behavioural and developmental areas in individuals with ASD. Bremer et al. (2016)
reported that physical activity programmes were associated with positive outcomes on social interaction and
motor skills, but these varied depending on the duration and intensity of the intervention. Huang et al. (2020)
reported that acrobic-based exercises were moderately associated with reducing stereotypical behaviours and
increasing attention span. Zhao and Chen (2018) reported that water-based exercises resulted in more
significant changes in sensory regulation and emotional control, while land-based motor training programmes
yielded more significant results in social participation and coordination. In this context, it is stated that the
motor skill deficiencies of individuals with ASD indirectly affect social interaction and communication
processes (Fournier et al., 2010). Therefore, it is thought that interventions that support motor development
can also have an impact on behavioural areas. Movement training programmes are structured around
developing basic motor skills, improving coordination, and strengthening body awareness and are said to have
positive effects on attention span and behavioural control. Similarly, underwater exercises support relaxation,
muscle control, and sensory integration processes thanks to hydrostatic pressure and buoyancy (Ozbey, 2005).
However, most studies in the literature focus on a single type of exercise; comparative applications and holistic
analyses of behavioural sub-dimensions remain limited. Therefore, this research aims to fill this gap in the
literature by jointly evaluating the effects of movement training and swimming exercises on behavioural sub-
dimensions.

In line with this theoretical framework, the research was designed using a quantitative research
approach, employing a two-group pre-test—post-test quasi-experimental design without a control group. The
study was conducted between June 2024 and January 2025. Initially, 37 children were evaluated in the study;
11 children were excluded based on regular participation and health criteria. Following a pre-test, 26 children
(11 girls, 15 boys) diagnosed with ASD according to DSM-5 diagnostic criteria and meeting the inclusion
criteria were assigned to two experimental groups using a simple random assignment method. Participants
attended structured movement training and swimming exercise programmes twice a week for eight weeks. The
Autism Behaviour Checklist (ABC) was used as a data collection tool. The ABC scale is a validated and reliable
measurement tool for assessing the sensory, social, and behavioural characteristics of individuals with ASD,
and it offers the possibility of multiple assessments based on parent and coach opinions (Krug et al., 2008).
The obtained data were saved and analysed using the SPSS 25 software package. After determining that the
data showed a normal distribution, a dependent samples t-test was used to determine the difference between
two related measurements, and an independent samples t-test was used for comparisons between groups.
Ethical principles were followed throughout the research process, and approval was obtained from the Istanbul
Gelisim University Ethics Committee for the study (Decision No: 2024-06; Date: May 24, 2024).

The findings showed that both movement training and swimming exercises resulted in significant
improvements in the body and object use, social and self-care, relationship building, language skills, and
sensory sub-dimensions of the ABC scale (p < .05). However, a statistically significant difference was also
found between the pre-test and post-test measurements in the total score of the scale. A detailed examination
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of the findings reveals that movement training produces more significant differences, particularly in the areas
of body awareness and social interaction. This aligns with neurodevelopmental approaches that emphasise the
relationship between motor development and social adaptation (Fournier et al., 2010). On the other hand, it is
noteworthy that swimming exercises have a more pronounced effect on sensory regulation and emotional
control. The regulating and relaxing effects of water are considered to contribute to a reduction in stereotypical
behaviours. Overall, the results obtained are consistent with the literature showing that physical activity can
lead to behavioural improvement in individuals with ASD (Bremer et al., 2016; Huang et al., 2020; Zhao and
Chen, 2018; Fournier et al., 2010; Ozbey, 2005).

In conclusion, it was determined that eight-week movement training and swimming exercise
programmes had significant and positive effects on the behavioural and developmental areas of children
diagnosed with ASD. The interventions appear to provide supportive contributions to sensory regulation, social
interaction, self-care, and language development. Accordingly, practitioners are advised to systematically
integrate structured physical activity practices into the educational programmes of children with ASD.
Researchers are also advised to plan studies with control groups, larger sample sizes, and longer follow-up
periods. It is believed that studies of this kind will make significant contributions to the development of
evidence-based practices and to improving and generalising the quality of life of individuals with ASD.

Keywords: Autism, movement training, swimming, exercise, behaviour change.
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Résumé Structuré:

Les troubles du spectre autistique (TSA) sont définis comme des troubles neurodéveloppementaux
caractérisés par des déficits persistants dans la communication et 1’interaction sociales, ainsi que par des
schémas comportementaux restreints et répétitifs (APA, 2013). Les enfants chez qui un TSA a été diagnostiqué
présentent souvent a la fois des problémes de traitement sensoriel, des déficits de coordination motrice, des
difficultés d’adaptation sociale et des retards de développement du langage. Ces différences dans le
développement restreignent fortement les possibilités pour ces personnes de mener une vie quotidienne
autonome, de participer a la vie sociale et d’obtenir des résultats scolaires (Van der Linde et al., 2015). La
littérature récente suggeére que les interventions établies sur ’activité physique peuvent entrainer des
améliorations comportementales chez les personnes atteintes de TSA. Cependant, le nombre d’études
appliquées semble limité, en particulier celles examinant les effets comparatifs de ’entrainement au
mouvement et des exercices de natation. Dans ce contexte, la recherche vise a répondre a la question suivante
. « Huit semaines d’entrailnement au mouvement et d’exercices de natation dispensées a des enfants
diagnostiqués avec un TSA entrainent-elles un changement significatif au niveau du développement sensoriel,
de I’établissement de relations, de 1’utilisation du corps et des objets, des compétences sociales et d’autonomie,
ainsi que des compétences linguistiques ? » En conséquence, 1’objectif de cette étude est d’examiner les effets
de ces deux interventions fondées sur 1’activité physique sur des sous-dimensions comportementales, sur la
base d’évaluations réalisées par les parents et les entraineurs. L’étude vise également a apporter des preuves
scientifiques a la littérature appliquée. L’objectif est donc de contribuer a 1’évaluation systématique des
programmes €tablis sur I’activité physique destinés aux personnes ayant des besoins particuliers.

Ces dernicres années, des études ont montré que les interventions établies sur 1’activité physique
pouvaient étre liées a des facteurs environnementaux dans les domaines comportementaux et
développementaux chez les personnes atteintes de TSA. Bremer et al. (2016) ont rapporté que les programmes
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d’activité physique étaient associés a des résultats positifs en matiére d’interaction sociale et de motricité, mais
que ceux-ci variaient en fonction de la durée et de I’intensité de 1’intervention. Huang et al. (2020) ont rapporté
que les exercices d’aérobie étaient modérément associés a une réduction des comportements stéréotypés et a
une augmentation de la capacité d’attention. Zhao et Chen (2018) ont indiqué que les exercices aquatiques
entrainaient des changements plus significatifs en matiére de régulation sensorielle et de contrdle émotionnel.
Au contraire, les programmes d’entralnement moteur sur terre donnaient des résultats plus significatifs en
matiére de participation sociale et de coordination. Dans ce contexte, il est établi que les déficiences motrices
des personnes atteintes de TSA affectent indirectement les processus d’interaction sociale et de communication
(Fournier et al., 2010). Par conséquent, on estime que les interventions favorisant le développement moteur
peuvent également avoir un impact sur les aspects comportementaux. Les programmes d’entrainement au
mouvement s’articulent autour du développement des habiletés motrices de base, de 1’amélioration de la
coordination et du renforcement de la conscience corporelle ; ils auraient des effets positifs sur la capacité
d’attention et le controle comportemental. De méme, les exercices en milieu aquatique favorisent la relaxation,
le controle musculaire et les processus d’intégration sensorielle grice a la pression hydrostatique et a la
flottabilité (Ozbey, 2005). Cependant, la plupart des études de la littérature se concentrent sur un seul type
d’exercice ; les applications comparatives et les analyses holistiques des sous-dimensions comportementales
restent limitées. Cette recherche a donc pour objectif de combler cette lacune dans la littérature en évaluant de
facon conjointe les effets de I’entrainement au mouvement et des exercices de natation sur les sous-dimensions
comportementales.

Conformément a ce cadre théorique, la recherche a été congue selon une approche quantitative, grace
a un plan quasi-expérimental pré-test/post-test a deux groupes, sans groupe témoin. L’étude a été menée entre
juin 2024 et janvier 2025. Au départ, 37 enfants ont été évalués dans le cadre de 1’étude ; 11 enfants ont été
exclus sur la base de critéres de participation réguliére et de santé. A ’issue d’un pré-test, 26 enfants (11 filles,
15 garcons) ayant recu un diagnostic de TSA, selon les critéres du DSM-5 et répondant aux critéres d’inclusion,
ont été répartis en deux groupes expérimentaux a 1’aide d’une méthode d’assignation aléatoire simple. Les
participants ont suivi des programmes structurés d’entrainement physique et d’exercices de natation deux fois
par semaine pendant huit semaines. L’ Autism Behaviour Checklist (ABC) a été utilisée comme outil de collecte
de données. L’échelle ABC est un outil de mesure validé et fiable permettant d’évaluer les caractéristiques
sensorielles, sociales et comportementales des personnes atteintes de TSA ; elle offre la possibilité de réaliser
des évaluations multiples en s’appuyant sur les avis des parents et des entraineurs (Krug et al., 2008). Les
données ainsi recueillies ont été codées et traitées a 1’aide du logiciel SPSS 25. Aprés avoir vérifié que les
données présentaient une distribution normale, un test t pour échantillons dépendants a été utilisé pour
déterminer la différence entre deux mesures liées, et un test t pour échantillons indépendants a été utilisé pour
les comparaisons entre les groupes. Les principes éthiques ont été respectés tout au long du processus de
recherche, et I’étude a été approuvée par le comité d’éthique de 1’université Gelisim d’Istanbul (décision n°
2024 — 06; date: 24 mai 2024).

Les résultats ont montré que tant I’entrailnement moteur que les exercices de natation ont entrainé des
améliorations significatives dans les sous-dimensions « utilisation du corps et des objets », « compétences
sociales et soins personnels », « établissement de relations », « compétences linguistiques » et « sensorielles »
de I’échelle ABC (p < 0,05). Cependant, une différence statistiquement significative a également été constatée
entre les mesures pré-test et post-test concernant le score total de I’échelle. Un examen détaillé des résultats
réveéle que I’entrainement moteur produit des différences plus marquées, en particulier dans les domaines de la
conscience corporelle et de ’interaction sociale. Cela va a 1’encontre des approches neurodéveloppementales
qui soulignent la relation entre le développement moteur et I’adaptation sociale (Fournier et al., 2010). D’autre
part, il convient de noter que les exercices de natation ont un effet plus marqué sur la régulation sensorielle et
le controle émotionnel. On considére que les effets régulateurs et relaxants de 1’eau contribuent & une réduction
des comportements stéréotypés. Dans I’ensemble, les résultats obtenus sont cohérents avec la littérature
montrant que [’activité physique peut conduire a une amélioration comportementale chez les personnes
atteintes de TSA (Bremer et al., 2016 ; Huang et al., 2020 ; Zhao et Chen, 2018 ; Fournier et al., 2010 ; Ozbey,
2005).

En conclusion, il a été établi que des programmes d’entrainement physique et d’exercices de natation
d’une durée de huit semaines avaient des effets significatifs et positifs sur les aspects comportementaux et
développementaux des enfants diagnostiqués avec un TSA. Ces interventions semblent apporter une
contribution favorable a la régulation sensorielle, a ’interaction sociale, a I’autonomie personnelle et au
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développement du langage. En conséquence, il est conseillé aux professionnels d’intégrer systématiquement
des pratiques d’activité physique structurées dans les programmes éducatifs des enfants atteints de TSA. Il est
également conseillé aux chercheurs de planifier des études comprenant des groupes témoins, des échantillons
plus importants et des périodes de suivi plus longues. On estime que des études de ce type apporteront une
contribution significative au développement de pratiques fondées sur des preuves, ainsi qu’a I’amélioration et
a la généralisation de la qualité de vie des personnes atteintes de TSA.

Mots-clés: Autisme, entrainement moteur, natation, exercice physique, changement de
comportement.

Resumen Estructurado:

El trastorno del espectro autista (TEA) es un trastorno del desarrollo del cerebro. Se caracteriza por
problemas constantes en la comunicacion y en las relaciones sociales, ademas de tener comportamientos
repetitivos y limitados (APA, 2013). Los nifios diagnosticados con TEA suelen presentar, de forma conjunta,
problemas de procesamiento sensorial, déficits de coordinacién motora, dificultades de adaptacion social y
retrasos en el desarrollo del lenguaje. Estas diferencias en el desarrollo limitan significativamente las
habilidades para la vida diaria, la participacion social y el rendimiento académico de las personas afectadas
(Van der Linde et al., 2015). La bibliografia reciente sugiere que las intervenciones basadas en la actividad
fisica pueden conducir a mejoras conductuales en las personas con TEA. Sin embargo, parece haber un nimero
limitado de estudios aplicados, en particular aquellos que examinan los efectos comparativos del entrenamiento
motriz y los ejercicios de natacion. En este contexto, la investigacion pretende responder a la siguiente
pregunta: «;Ocho semanas de entrenamiento motriz y ejercicios de natacion aplicados a nifios diagnosticados
con TEA producen un cambio significativo en el desarrollo sensorial, la creacion de relaciones, el uso del
cuerpo y de los objetos, las habilidades sociales y de autocuidado, y las habilidades lingiiisticas?» En
consecuencia, el objetivo de este estudio es examinar los efectos de estas dos intervenciones basadas en la
actividad fisica sobre las subdimensiones conductuales, a partir de las evaluaciones de los padres y los
entrenadores, y aportar evidencia cientifica a la literatura aplicada. De este modo, el objetivo es contribuir a la
evaluacion sistematica de los programas basados en la actividad fisica para personas con necesidades
especiales.

En los ultimos afios, diversos estudios han demostrado que las intervenciones basadas en la actividad
fisica pueden estar relacionadas con factores ambientales en las areas conductuales y de desarrollo de las
personas con TEA. Bremer et al. (2016) sefialaron que los programas de actividad fisica se asociaban con
resultados positivos en la interaccion social y las habilidades motoras, aunque estos variaban en funcién de la
duracion y la intensidad de la intervencion. Huang et al. (2020) sefialaron que los ejercicios aerdbicos se
asociaban moderadamente con la reduccion de los comportamientos estereotipados y el aumento de la
capacidad de atencion. Zhao y Chen (2018) indicaron que los ejercicios acuaticos daban lugar a cambios mas
significativos en la regulacion sensorial y el control emocional, mientras que los programas de entrenamiento
motor en tierra arrojaban resultados mas significativos en la participacion social y la coordinacion. En este
contexto, se afirma que las deficiencias en las habilidades motoras de las personas con TEA afectan
indirectamente a la interaccion social y a los procesos de comunicacion (Fournier et al., 2010). Por lo tanto, se
considera que las intervenciones que favorecen el desarrollo motor también pueden tener un impacto en las
areas conductuales. Los programas de entrenamiento del movimiento se estructuran en torno al desarrollo de
habilidades motoras basicas, la mejora de la coordinacion y el fortalecimiento de la conciencia corporal, y se
considera que tienen efectos positivos en la capacidad de atencidon y el control conductual. Igualmente, los
ejercicios en el agua ayudan a la relajacion, el control de los misculos y la integracion de los sentidos, gracias
a la presion del agua y la flotabilidad (Ozbey, 2005). Sin embargo, la mayoria de los estudios de la bibliografia
se centran en un unico tipo de ejercicio; las aplicaciones comparativas y los analisis holisticos de las
subdimensiones conductuales se siguen limitando. Asi que esta investigacion busca llenar este vacio en la
literatura al evaluar juntos los efectos del entrenamiento de movimiento y los ejercicios de natacion en las
subdimensiones conductuales.

Siguiendo este marco teorico, la investigacion se planificod con un enfoque cuantitativo, empleando
un método cuasi-experimental. Este método consiste en hacer una prueba antes y después con dos grupos. No
se usa un enfoque cuantitativo y se aplica un método cuasi-experimental, que implica realizar la prueba sin un
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grupo de control. El estudio se llevé a cabo entre junio de 2024 y enero de 2025. Inicialmente, se evalu6 a 37
nifios en el estudio; se excluyo a 11 nifios en funcion de criterios de participacion regular y de salud. Tras una
prueba previa, 26 nifios (11 nifias y 15 nifios) diagnosticados con TEA segun los estandares diagndsticos del
DSM-5 y que cumplian los criterios de inclusion se asignaron a dos grupos experimentales mediante un método
de asignacion aleatoria simple. Los participantes asistieron a programas estructurados de entrenamiento motor
y ejercicios de natacion dos veces por semana durante ocho semanas. Se utilizo6 la Lista de Comprobacion del
Comportamiento Autista (ABC) como herramienta de recopilacion de datos. La escala ABC es una herramienta
de medicion validada y fiable para evaluar las caracteristicas sensoriales, sociales y conductuales de las
personas con TEA, y ofrece la posibilidad de realizar multiples evaluaciones basadas en las opiniones de los
padres y los entrenadores (Krug et al., 2008). Los datos obtenidos se guardaron y analizaron utilizando el
paquete de software SPSS 25. Después de confirmar que los datos seguian una distribucién normal, se aplico
una prueba t para muestras dependientes para encontrar la diferencia entre dos mediciones relacionadas.
También se utilizd una prueba t para muestras independientes para comparar grupos. Se respetaron los
principios éticos a lo largo de todo el proceso de investigacion, y se obtuvo la aprobacion del Comité de Etica
de la Universidad Gelisim de Estambul para el estudio (Decision n.°: 2024-06; Fecha: 24 de mayo de 2024).

Los resultados mostraron que tanto el entrenamiento motriz como los ejercicios de natacion dieron
lugar a mejoras significativas en el uso del cuerpo y de los objetos. También mejoraron las habilidades sociales
y de autocuidado, el establecimiento de relaciones, las habilidades lingiiisticas y las subdimensiones sensoriales
de la escala ABC (p < 0,05). Sin embargo, también se encontrd una diferencia estadisticamente significativa
entre las mediciones previas y posteriores a la prueba en la puntuacion total de la escala. Un analisis detallado
de los resultados revela que el entrenamiento motor produce diferencias mas significativas, especialmente en
las areas de la conciencia corporal y la interaccion social. Esto concuerda con los enfoques de desarrollo
neuroldgico que hacen hincapié en la relacion entre el desarrollo motor y la adaptacion social (Fournier et al.,
2010). Por otra parte, cabe destacar que los ejercicios de natacion tienen un efecto mas pronunciado sobre la
regulacion sensorial y el control emocional. Se considera que los efectos reguladores y relajantes del agua
contribuyen a una reduccioén de los comportamientos estereotipados. En general, los resultados obtenidos
concuerdan con la bibliografia cientifica, que demuestra que la actividad fisica puede conducir a una mejora
conductual en personas con TEA (Bremer et al., 2016; Huang et al., 2020; Zhao y Chen, 2018; Fournier et al.,
2010; Ozbey, 2005).

En conclusion, se determind que los programas de entrenamiento motriz y de natacion, de ocho
semanas de duracion, tuvieron efectos significativos y positivos en las areas conductuales y de desarrollo de
los nifios diagnosticados con TEA. Las intervenciones parecen contribuir de manera positiva a la regulacion
sensorial, la interaccion social, el autocuidado y el desarrollo del lenguaje. En consecuencia, se recomienda a
los profesionales que integren de forma sistematica practicas estructuradas de actividad fisica en los programas
educativos de los nifios con TEA. También se recomienda a los investigadores que planifiquen estudios con
grupos de control, muestras de mayor tamafio y periodos de seguimiento mas prolongados. Se considera que
los estudios de este tipo contribuiran de manera significativa al desarrollo de practicas basadas en la evidencia
y a la mejora y generalizacion de la calidad de vida de las personas con TEA.

Palabras clave: autismo, entrenamiento motriz, natacion, ejercicio, cambio de comportamiento.
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CrpykrypupoBanHoe Pe3lome:

PaccrporictBo aytuctudeckoro crekrpa (PAC) ompeaensercss Kkak Helpopa3BUBaTEbHOE
paccTpoiCTBO,  XapaKTepU3yIOIIeecs CTOMKMMH  HApYMICHWSAMH  COLMHAJbHOH  KOMMYHHKAIMA U
B3aMMOJICHCTBHS, @ TAKXKe OTPaHUYEHHBIMU U TOBTOPSIONIMMHUCS MTOBeIeHUecKuMH nattepHamu (APA, 2013).
Jetn ¢ nnarno3oM PAC 9acTo CTanKUBarOTCA ¢ OMHOBPEMEHHBIM HAJMYUEM ITPOOIIeM CEHCOPHOH 00paboTku
nH(opManuK, HapymEHUH MOTOPHOW KOOpIMHAIMH, TPYJHOCTEH COIMANBHON aJanTald M 3ajliepiKek
pedyeBoro pasBUTHS. OTH OCOOCHHOCTH Pa3BHTHs 3HAYMTENILHO OIPaHWYMBAIOT ITOBCEJHEBHBIE HaBBIKH,
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COLMAIFHYI0 aKTHBHOCTh M aKaJeMHUYecKyro ycreBaeMocTh Takux joneii (Van der Linde et al., 2015).
CoBpeMeHHbIC HaydHbIC JAaHHBIE CBHICTEIBCTBYIOT O TOM, YTO MHTCPBECHIIMH, OCHOBAaHHBIC Ha (DM3HYECKOI
aKTHBHOCTH, MOTYT IIPUBECTH K YJIy4IICHUIO MoBeaeHUs y ionei ¢ PAC. OgHaKo KOJMYECTBO MPHUKIIATHBIX
HCCIIeIOBAaHUH, 0COOCHHO TeX, B KOTOPBIX CPaBHUBAIOTCS G (PEKTH TPEHUPOBOK C IBIKEHUEM M YIPAKHCHUH
10 IUIABAHHMIO, [O-BHIMMOMY, OTPaHHYCHO. B CBS3M ¢ 3TUM IaHHOE HCCIENOBAaHHE HAINPABICHO HAa IIOHMCK
OTBETa Ha CJIeIYIOIHiA Borpoc: «I[IpuBOAAT I BOCBMUHEISIbHBIC TPEHUPOBKH I10 IBUTaTSIbHON aKTHBHOCTH
W yHpaKHEHUs 110 TUIABaHUIO, IPUMEHsIeMble K AeTsM ¢ auarHo3oM PAC, K 3HauUTENbHBIM M3MEHEHUSIM B
CEHCOPHOM Pa3BHUTHH, HaJAXXMBAHHUHM B3aMMOOTHOILCHUH, MCIOIB30BAHUY TeNa U IPEIMETOB, COLHAIbHBIX
HaBbIKax M HaBBIKaX CaMOOOCITY)KHBaHUs, a TaK)Ke B PEUEBBIX HaBbIKax?» COOTBETCTBEHHO, LIENb JIAHHOTO
UCCJIEJIOBaHMS 3aKJIIOYAETCS B U3YUEHUH BIMSHHS 3THX JBYX BMEIIATEIbCTB, OCHOBAaHHBIX Ha (U3MYECKON
AKTHBHOCTH, Ha ITOBEJCHYECKHE CYOIMMEHCHM Ha OCHOBE OIICHOK POAMTENIEH W TPEHEpOB, a TakXke B
MPE/IOCTABICHUN HAay4YHBIX JAHHBIX JJIs TPHUKIAJHON JuTeparypbl. Takum o0pa3oM, Lielb COCTOHUT B TOM,
YTOOBI BHECTH BKJIAJ B CHCTEMAaTHYECKYIO OLICHKY ITPOrpaMM, OCHOBAHHBIX Ha (PU3MYECKON aKTHBHOCTH, JUIS
Jroiel ¢ 0COOBIMH TOTPEOHOCTSIMH.

B mocnenHue rompl HMCcneOBaHHUSA IMOKa3alid, YTO HMHTEPBEHILMH, OCHOBAaHHBIC HAa (HMU3MUECKOM
AKTHBHOCTH, MOTYT OBITH CBSI3aHBI C (haKTOpaMu OKpYXKaloIlel cpensl B cdepax MOBEICHUS U Pa3BUTHS Y
moxeit ¢ PAC. Bpemep u ap. (2016) cooOuwm, 9To IporpaMMbl (PU3NUECKOW aKTHBHOCTH OBLTH CBSI3aHBI C
MOJIO’KUTEIBHBIMH PE3YJIbTaTaMH B OOJNACTH COIMAIBHOTO B3aWMOIEHCTBHS M MOTOPHBIX HAaBBIKOB, OJHAKO
3T pe3yJbTaThl BAPPUPOBAIUCH B 3aBUCUMOCTH OT MPOJOJDKUTENBHOCTH U MHTCHCUBHOCTH MHTEPBEHIIUH.
Xyan u ap. (2020) cooOuwy, 94To a3pOoOHbIC YIIPAKHEHUST YMEPEHHO CBSI3aHbI CO CHIDKCHHEM CTEPEOTHITHBIX
(dopM TOBENEHUS M YBEIMUCHHEM NPOAOJIKUTENLHOCTH BHUMaHMs. UYkao u Yen (2018) ormermnm, drto
yOpaXHEHHs] B BOJE MNPHUBOAWIM K Oojiee 3HAUMTENbHBIM H3MEHEHUSM B CEHCOPHOM pEryLIIUU U
SMOILMOHAIILHOM KOHTpOJIE, B TO BpeMs Kak IporpaMMbl MOTOPHOro OOy4YeHHs Ha cylle gaBajau Oosee
3HAYMUMBbIE PE3yIbTATHl B 00JIACTH COIMAIBHOTO YIACTHS X KOOPIUHAIMN. B 3TOM KOHTEKCTEe OTMEYaeTcs, UTO
HapyIIEHUS MOTOPHBIX HaBBIKOB Y NI ¢ PAC KOCBEHHO BIMAIOT Ha IPOIECCHI COIIMAIFHOTO B3aNMOICHCTBH
n xkommyHukaruu (Fournier m gp., 2010). IToaToMy cuuTaercsi, 4TO BMEIIATEIHECTBA, CHOCOOCTBYIOIIHE
MOTOPHOMY pa3BUTHIO, MOTYT TaKKe OKa3blBaTh BIMSHHE Ha IOBeAeHYecKHe c¢epsl. IIporpammer
JBUTATEIbHOM OATOTOBKY IOCTPOSHBI HAa Pa3BUTHH 0a30BBIX MOTOPHBIX HABBIKOB, YIIyUIIEHHN KOOPAHHAIINN
W YKPCIUICHWH OCO3HAaHMS CBOErO Tela M, KaK CYMTAETCS, OKAa3bIBAIOT IIOJIOKUTENBHOE BIMSHHC Ha
MIPOIOJDKUTEIBHOCTE BHUMAHUS M KOHTPOJIb MOBEJCHNA. AHAJOTMYHBIM 00pa3oM, yNpaKHEHHs MOJ BOION
CIOCOOCTBYIOT pacciabieHHIo, KOHTPOIO HaJ MBIIIIAMH U MPOLEccaM CEHCOPHOW MHTErpanuu 6iaronaps
ruApocTaTHdeckoMy napieHmo u maBydectu (Ozbey, 2005). OmHako GONBIIMHCTBO MCCIENOBAHHI B
JUTEpaType COCPEIOTOYCHO HA OJHOM THUIE YIPaKHEHHH; CPaBHUTEIbHBIE HCCIIEIOBAHUA U KOMILJICKCHBIH
aHaJIM3 TOBEIEHYECKHX CYOJMMEHCHH OCTalTCs OrpaHW4eHHbIMU. [l03TOMy [aHHOE HCCieoBaHue
HaIpaBI€HO Ha BOCHOJHEHHE JTOTO Mpodera B JMUTEpaType IyTEM COBMECTHOI OLEHKH BIHMSHHSA
JIBUTaTEJILHOM MTOJrOTOBKH M YNPa)KHEHHUH 110 MIaBAaHHUIO HA TIOBEICHYECKHE CyOaNMEHCHH.

B cootBercTBMM ¢ 3TOW TEOpETHYECKOW OCHOBOW HCCIIENOBaHME OBUIO pa3paboTaHo C
UCIIOJIB30BaHUEM KOJIMYECTBEHHOIO MOAXO0/a U IOCTPOEHO MO KBa3HIKCIEPUMEHTAIBHOMY AU3aliHY C ABYMS
rpynnaMu (TIpeJBapUTeIbHOE U 3aKIIOYUTENFHOE TECTUPOBaHKE) 0e3 KOHTPOIBbHOH rpynibl. Mccne noBanne
MPOBOAMIIOCH B iepuoi ¢ utoHs 2024 roxa no ssHBapb 2025 roaa. 3HayanbHO B UCCIIEIOBAaHUM Y4acTBOBAJIU
37 nereit; 11 nereit ObUTH UCKITIOUCHBI HA OCHOBAHUH KPUTEPHEB PETYIIIPHOTO YHACTHS U COCTOSHHUS 3710POBBSI.
ITocne nmpenBaputensHOro TecTUpoBaHus 26 neteif (11 geBodek, 15 MabYMKOB), Y KOTOPBIX OBLI IOCTABICH
quarHo3 PAC B COOTBETCTBHHM C JHArHOCTHYECKMMH KpurepusmMd DSM-5 u KoTOopble COOTBETCTBOBAIN
KPUTEpUSIM BKIIIOUEHUS, ObUIM pacHpenesieHbl 10 JBYM 3KCIEPHUMEHTAIBHBIM IPYIIaM C MOMOIIBI0 METOAa
MPOCTOH CiTydaifHOH BBIOOPKH. YYACTHHKH IMOCEIIATH CTPYKTYPHPOBAHHBIE NPOTPAMMBI TPEHHPOBOK IIO
JIBUTATENIFHON aKTHBHOCTH U IJIABATEIBbHBIX YIPAKHEHUH JBa pa3a B HEIENIO B TEYCHHE BOCHMH Heenb. B
KauyecTBe MHCTPyMEHTa cOopa AaHHBIX Hcojb30oBascs «Yek-ymct noseaenus npu aytusme» (ABC). Illkana
ABC mpencraBiser co0OH BalMAM3MPOBAHHBIM W HAAEKHBIH HMHCTPYMEHT JUISI OLEHKH CEHCOPHBIX,
COLMAIBHBIX U MOBEAEHYecKUX xapakTepuctuk nun ¢ PAC, a Takxke NpemocTaBisieT BO3MOXHOCTb
NPOBEJCHUsI MHOTOKPAaTHBIX OIIEHOK Ha OCHOBE MHEHWH poaureneii u tpenepo (Krug et al., 2008).
[onmy4eHHbIe naHHBIE OBUIM COXPAaHEHBI M NPOAHAIM3MPOBAHBI C MCIIOJIB30BAHHEM ITPOTPAMMHOIO ITaKeTa
SPSS 25. Ilocne ycTaHOBIEHHS HOPMAJIBHOIO PAaclpeseNIeHUs] JaHHBIX AJsl ONpPEJeNICHHs] Pa3HULBI MEXKIY
JIByMs CBSI3aHHBIMH M3MEPEHHMAMH HCIIONB30BANICS t-KPUTEPHI ATl 3aBUCUMBIX BBIOOPOK, a IS CPaBHEHUS
MEXIy TpyNmamMu — t-KpUTepuil Jid He3aBUCUMBIX BBIOOPOK. Ha MpOTSDKEeHMH BCETO HCCIIEI0BATEIHCKOTO
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nporecca CoOII0IaINCh STHYESCKIE IPUHIHITBL, 1 JUTS IPOBEACHUS MCCIeJOBaHHUs OBUIO ITOIY4YeHO OH00peHue
Kommurera mo stuke CramOyisckoro yauBepcutera [ emmmmm (Pemenne Ne 2024-06; Hara: 24 mas 2024 1.).

Pe3ynpraThl mokazany, 4TO Kak TPEHHPOBKH IO OBIDKCHUIO, TaK M YNPAXKHCHMS IO IUIABAHHUIO
MPUBETH K 3HAYMMOMY yIyUIIEHHUIO ITOKa3aTeneH Mo noamkanam mxaiasl ABC, Kacaromuxcst HCTIOIb30BaHHS
TeNa W HPEAMETOB, COIMATBHOTO B3aMMOJCHCTBHA M CaMOOOCIY)KMBaHMS, HAJIQ)KUBAHMS OTHOILICHHH,
SI3BIKOBBIX HaBBIKOB M CEHCOPHBIX acmekToB (p < 0.05). OmHako Tarke ObUIAa BBIIBICHA CTaTUCTHYCCKH
3Ha4YMMas pa3HUIa MEXIy Pe3ysbTaTaMy MPEABAPUTEILHOTO U HTOIOBOTO TECTHPOBAHMS MO 0o0IieMy Oasmty
mikaisl. JleTadbHbIM aHaIu3 pe3ynbTaToB OKa3bIBAET, YTO TPEHUPOBKH IO PA3BUTHIO ABUraTEIbHBIX HABBIKOB
JaoT OoJjiee 3HAUMMBIE pPA3IMYMsi, OCOOEHHO B 0OJACTSIX OCO3HAHUS CBOETO Telda W COLUAILHOTO
B3aUMOJICHCTBUsI. DTO corjlacyercsi C IMOJIXOoJaMHM B 00JIacTH HEWpOpa3BUTHS, KOTOpPHIE IMOJYEPKUBAIOT
B3aMMOCBSI3b MCKIY MOTOPHBIM Pa3BHTHEM U conuanbHoOW amanrtaiueit (Fournier et al., 2010). C apyroii
CTOPOHBI, CIIElyeT OTMETHTh, YTO YNPaXHEHMs MO IUIABAaHUIO OKa3bIBalOT 0oJiee BHIPAKEHHOE BIIMSHHE Ha
CCHCOPHYIO PETyJISIIHI0 U SMOIMOHANBHBIN KOHTPOib. CUMTAETCs, YTO PETYIMpPYIONEe W pacciaadIsiomee
JIEWCTBHE BOJIBI CIOCOOCTBYET YMEHBLICHHIO CTEPEOTHIHBIX (OPM IOBEACHHA. B menoM momydeHHbIE
pe3yNbTaThl COTNACYIOTCA C IAaHHBIMH JINTEPATypPbl, CBHUACTEIbCTBYIOUIMMH O TOM, UYTO (HU3MYEcKas
AKTUBHOCTh MOJKET MPHUBOAMTH K yiydmieHnto nosenenns y imur ¢ PAC (Bremer et al., 2016; Huang et al.,
2020; Yxao u Usns, 2018; Oypube u ap., 2010; O36eit, 2005).

B 3axiroueHme ObIIO YCTAHOBIICHO, YTO BOCBMHIHEACIHHBIC MIPOTPAMMEI ABUTATEIHHOMN OATOTOBKH
U yOpaXHEHWH MO IUIaBaHMIO OKa3alM 3HAUYUTENIBHOE M IOJOKUTEIBHOE BIIMSHHE Ha IOBEJCHUECKHE U
pasBuBaroiuecs chepsl aereii ¢ auarao3om PAC. [To-BuarMOMYy, 3TH MEpPhI BHOCST MOJIOKUTEIBHBII BKIaI B
CCHCOPHYIO peryJILHI0, COLHUaJbHOE B3aMMOJEHCTBHE, CaMOOOCITY>XKHBaHHE U pedYeBOe pa3BHUTHE.
COOTBETCTBEHHO, CIIELHUATUCTaM PEKOMEHYETCs] CUCTEMAaTHUeCK! BKJII0YATh CTPYKTYpHUPOBAHHBIC 3aHATHU
(u3nyeckoil akKTUBHOCTBIO B OOpa3oBarenbHble Hporpammbl st nereit ¢ PAC. MccnenosatensiM Takxe
PEKOMEHAyeTCs INIAHUPOBATh UCCIICAOBAHIS C KOHTPOJIBHOM IpyMITOi, Ooiee KPYITHBIMHU BEIOOpKaMu U OoJiee
JUTATENIFHBIMU TiepruogamMu HaOoqeans. CIuTaeTcsi, 9TO MCCIIeOBAaHUA TAKOTO POJa BHECYT 3HAUYUTEIHHBIIH
BKJIaJ| B Pa3BUTHE JOKA3aTEJbHBIX NPAKTHK, @ TAKKE B YJyULUIEHHE U PACHpPOCTPAHECHUE KAUECTBA KU3HU
mopeit c PAC.

KiaroueBble cioBa: ayTHU3M, JABUI'aTCJIbHAasA IOATOTOBKA, ILIaBAHHC, (I)I/ISI/I‘IGCKI/Ie YHOpaxHCHU,
HU3MCHCHHUE ITOBCICHUA.

T ORI

3ifeeH WaeH fEH3SR (ASD) &I s FRISaauded faeR & ¥ H uRHIiNd fbar a7 &,
St faRiwdT I TUR iR STaeid H WaR SiHal, 91y g Tfrd 3R SIeIIT SiH d1d SAdgTNe
U § (APA, 2013) | ASD o 1Y G T T Sl ) SRR Hd! TR b1 FHATY, HIeR §-a9 |
ST, AT JHTASH H He1gar 3R HI faera & 23t U a1y gl 8

3 faeraers SR afaqdl & e ofiad i, Imie UriieRt iR Refdre ezl &t
WW@WW%(VanderLindeetal.,2015)|WWQWW%%WW-
TR TXIAT ASD Tl faaadl H g GUR @ Yhd § | gTaiifds, AN fbu 7T sreqasit o) T
HFfra wrelia Bt 3, oy U @ 37 ez @ S i uiRreror 3R aRIT SnaTy & JeTetd gHTal @
S AR g1 39 JeH #, ug 2y FufeiRad us o1 IR Tierar 8 "1 Teget (ASD) ¥ NifSd s=di IR 316
JwdTg d fohT T Fadie ¢ iR Rafi snary ¥ Wad! fawm, Tey §9M, IRR iR axgsif & Iuan,
TN 3R SMTEH-CIHTH, 3R HTH IS B Dhls GG dGaTd ST 82" TEIR, TH AL BT Je
ATAI-Uar 3R S & i & YR TR TdgR & Y- TR 7 &l IRING Tfafafe-smena
XA & YHTG! B ST HRAT 3R AN e P I THI0 UG HAT ] 1

Y UBR, 3TPT 35T ARV STawuehdl aTd afedal & forg IiRes nfafafd-snenfd sriea &
AR el H GRTGH T 2 |

BT & auf |, 3Tl @ yd1 Il & fb AsD ard Afdaal § HdeiNe 3R fApr™es &
TR Tifafafdr-snenfyd geaey gafarufia sRe! I T6fd 8 Id &1 97R Te 3. (2016) 3 gar f&
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RIS Tfafafer wriwH Trfoie Tudh iR Hiex HId IR YHRISTS TR 8 I8 3, Afe 3 gaad
BT 3aftr SR fear & SR W T A1

BT T 31d. (2020) 7 FATAT {6 WS- MR ST Ffgdld] TAER B HH B 3R &
3 FgM & WY TOH FU F I3 A1 3N 3R 2 (2018) 3 Fa™N & Fa-snenia s I Gad
faf o iR raHTes fg=mr # 3ifties Heayul uikad- T, Siafes YfH-memid HieR ufRiem Hrisma 3
T UrlieRY iR Ta-ag & siftfe Hecyut ufvoms i | 39 TeH #, 78 we1 a1 § f st (AsD)
I G} B Hier DI Bt HIUAT BT G TUH 3R IR Ufparsfi W T GHIT Usdl &
(PRIYER Te 31, 2010) | ST, TE AT ST § b Aie faw § Ygrar 37 a1 exdal &1 agiie
&3 W +ff yuTa TS bl § | Jate URIeur il Bl §fFaTd! Hiex BiRid faw i B, g § UR
FRA 3R URING SRESHAT DI Holgd B & oY TR fHan St 8 3R &gl St § 6 391 e
3fafy iR GRS 0 R IHRIAS TG TS 5 | S RE, Ta1- R ga1d 3R IaRTS (buoyancy)
% SR U & T fru A arer s g, Tt w A ok Tad) teievr ufwmarst §
eI R © (Ozbey, 2005)| BTATP, TR H 3D &0 Th & YBR &b H W Hied g;
IS VAT SR HaeTRE IU-SHATH ST T fazawor Wit 81 e, ag =y Tifa ufkreor ik
me;ﬁ%w%amﬁmﬁwwﬁmwwmﬁwmﬁaﬁgaﬂﬁw
AT I@AT 5 |

3 Agifae i & 3E, 39 MY BT T ARHD FTHUH VDI BT ITTNT ISP [Soirg
o T o, forad =1 Wig & foT &1-9E d-ORI&01-uTd-ORiefor S-SR cAds fS9irs 1 &1 STt
foran a1 T 1w S 2024 3R SFERY 2025 & S foTT AT UT| YRS H, HERE | 37 S @
i fopa T, Fafid UrfiaRt SR Wy AMES! & YR W 11 S &I 916R o a1 11 -3
& 915, SITITA-5 (DSM-5) FAgH U & AR TTHS (ASD) ¥ THfSd 3R THERH AFES! & T
P AT 26 T=T (11 ASTHAL, 15 ASPH) P U G TP ATTHC [ BT ITTNT B &l TS
gt & favrfora faran mar1 ufquifal 3 ore Twe a6 Iwre # & IR WRfd T ufieor sk aRrest
Y HRIHH! H YT foraT | SeT TIE SUHRU & =0 H 3fifeH fSgfaR A (ABC) &1 IuanT faan
41| ABC THMT ASD dTdl afaaqdl &t Yadl, Jrmfere iR asTe faRivarsif &1 e & & fog
TS A 3R YT 4199 USRI 8, 3R T8 ATA-FUdT 3R HiF $ AT & MYR W Hs Aha Bl
ﬁmugm?m%@nqz&m, 2008) | UT ST Y SPSS 25 TUCITR Ubl T ITANT HRP Taoll 3R
fazaftyd foram mar|

T8 Fuiid w7 & a1e for Ser wm fgavu feward 8, 3 Gefdd Al & ot siaR Fuffa A
& NG falk SHAT AT (dependent samples t-test) bT I foean R IN 3R FIH@ G| AL & fam
Uh ddd AT dox (independent samples t-test) DT IuanT fopar | tR Ty Ufshar & RE Afd®
RIgidl &1 uTed fosan T, S8R s & e swaiqa et fayfaeme ot Afawmar Ififd (stanbul
Gelisim University Ethics Committee) & 3fIHIG YT fopam 71 (Fofa @ 2024-06; f&idr: 24 7%, 2024) |

gRomE! § udr 9o fos gade ST SR aRIT GFT 31l & URURGR T TRR SR a%g &
UGN, T SR SHTH-SIHTS, et T, UTHT HI=Td, 3R ABC UM & Tad IU-ramt & Ageayuf
JUR U (p < .05)| BTEifeh, THM & Fd WR I M- 3R URe-T AT & g U WiRIH &0
Teayuf sicR i urar | fsms &t favga Sra @ udt g ¢ o 1 ufreror 3ifie deayuf siR 3w
IR ¢, [y T ¥ IRR AESwar R Qe Wud & &3 #| g8 dier-faer dedt P &
3REY g S Hiex [T 3R WHINTh 3 P od YaY TR SR & § (Fournier et al., 2010) | gAY 3R,
Tg &I ¢ A1 R fb QR1apt 31 b1 Tad fafae SR HigHTes g wR 31t Ty guie usdr g |
gt & fafgae SR SR 37 aTdt UHTal B Ffgard! FagRl | ot dNeMed! W1 oTdl 81 $d
AR, T Ul 39 Wifed & 3y § Sl a¥idl ¢ for RIS Tfafaftl Tt (ASD) ard sfaaat
o agTe YR HT HRUT & el § (SR T 3., 2016; G TS 3., 2020;

0 3R T, 2018; BRIMTR Te 31e., 2010; 37T, 2005).
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fAepda:, g Fuffvd fosar mar fd Asp § ifsa s & FasRe 3R ™S &9f W 38
ITE & T AT 3R R1pt M HAGH & Hedqul 3R HRIAD UHE US| T §X&T Tad
faf o=, arfores Tuds, STe-SHTE SR YT fadT H Yead arTeH UaH &-d Udid 81d & | daddR,
fifrge! &1 ASD ard = & Qe HRfwA! § WiTd ARG 1A & 3nary &) afyd U I
THIHd A B! JATE &t STt o | Mywarst oI =01 g, I TAT SMHRI 3R et Srgad! sfafd &
1Y 3 BT Ao S Bt Ht Feite < St 8 1 U1 AT 91 § b 59 YR & 31eqg I1ed-Heia
qm@ﬁ%ﬁaﬂrﬁaﬁ?ASDﬁ@W%Gﬁaqﬁgmﬁgmaﬁwsﬁmaﬂﬁﬁm@f
TiTe 37|

PIgs: siifewH, gate ST, 1), ™, s9deR uRad-|

Yapilandirilmis Ozet:

Otizm Spektrum Bozuklugu (OSB), sosyal iletisim ve etkilesimde kalict yetersizlikler ile sinirli ve
tekrarlayict davranig Oriintiileriyle karakterize edilen nérogelisimsel bir bozukluk olarak tanimlanmaktadir
(APA, 2013). OSB tanili ¢ocuklarda duyusal islemleme problemleri, motor koordinasyon eksiklikleri, sosyal
uyum giicliikkleri ve dil gelisiminde gecikmeler siklikla birlikte goriilmektedir. Bu gelisimsel farkliliklar,
bireylerin giinliik yasam becerilerini, sosyal katilimlarini ve akademik performanslarini 6nemli 6lgiide
siirlandirmaktadir. Son yillarda literatiirde fiziksel aktivite temelli miidahalelerin OSB’li bireylerde
davranissal iyilesmeler saglayabilecegi belirtilmektedir. Bununla birlikte, 6zellikle hareket egitimi ve yiizme
egzersizlerinin karsilastirmali etkilerini inceleyen uygulamali ¢calismalarin smirli oldugu goriilmektedir. Bu
baglamda arastirma su soruya yanit aramaktadir: “OSB tanili ¢ocuklara uygulanan sekiz haftalik hareket
egitimi ve ylizme egzersizleri; duyusal gelisim, iliski kurma, beden ve nesne kullanimi, sosyal ve 6z bakim ile
dil becerileri iizerinde anlamli bir degisim olusturmakta midir?”” Bu dogrultuda ¢aligmanin amaci, s6z konusu
iki fiziksel aktivite temelli miidahalenin davranigsal alt boyutlar iizerindeki etkisini ebeveyn ve antrendr
degerlendirmelerine dayali olarak incelemek ve uygulamali alan yazina bilimsel kanit sunmaktir. Boylece 6zel
gereksinimli bireylerde fiziksel aktivite temelli programlarin sistematik bicimde degerlendirilmesine katki
saglanmasi hedeflenmistir.

Son yillarda fiziksel aktivite temelli miidahalelerin OSB’li bireylerde davranigsal ve gelisimsel
alanlarda gevresel etkenlerin iligkili olabilecegini ortaya koyan ¢alismalarin oldugu goriilmektedir. Bremer vd.
(2016), fiziksel aktivite programlarinin sosyal etkilesim ve motor beceriler {izerinde olumlu sonuglarla iligkili
oldugunu, ancak miidahale siiresi ve yogunluguna gore degistigini bildirmistir. Huang vd. (2020), aerobik
temelli egzersizlerin stereotipik davranislarin azaltilmasi ve dikkat siiresinin artirtlmasiyla orta diizeyde iliski
gosterdigini bildirmistir. Zhao ve Chen (2018), su temelli egzersizlerin duyusal diizenleme ve duygusal kontrol
alanlarinda daha belirgin degisimlere sebep oldugunu; kara temelli motor egitim programlarinin ise sosyal
katillm ve koordinasyon alanlarinda daha belirgin sonuglar verdigini belirtmistir. Bu g¢er¢cevede OSB’li
bireylerin motor becerilerdeki yetersizliklerin sosyal etkilesim ve iletisim siire¢lerini dolayli bi¢imde etkiledigi
belirtilmektedir (Fournier vd., 2010). Dolayisiyla motor gelisimi destekleyen miidahalelerin davranigsal
alanlara da yansiyabilecegi diisliniilmektedir. Hareket egitimi programlari, temel motor becerilerin
gelistirilmesi, koordinasyonun artirilmas: ve beden farkindaliginin gii¢lendirilmesi iizerine yapilandirilmistir
ve dikkat siiresi ile davranig kontrolii iizerinde olumlu etkiler olusturabilecegi ifade edilmektedir. Benzer
sekilde su i¢i egzersizler, hidrostatik basing ve suyun kaldirma kuvveti sayesinde gevseme, kas kontrolii ve
duyusal biitiinleme siireclerini desteklemektedir (Ozbey, 2005). Ancak literatiirde cogu calisma tek bir egzersiz
tiirtine odaklanmakta; karsilastirmali uygulamalar ve davranigsal alt boyutlara yonelik biitiinciil analizler sinirh
kalmaktadir. Bu nedenle mevcut aragtirma, hareket egitimi ve yiizme egzersizlerinin davranigsal alt boyutlar
iizerindeki etkilerini birlikte degerlendirerek literatiirdeki bu boslugu doldurmay1 amaglamaktadir.

Bu kuramsal temelden hareketle arastirma nicel arastirma yaklasimi ¢ergevesinde, iki grup on test—
son test kontrol grupsuz randomize deneysel desen modelinde tasarlanmistir. Caligma, Haziran 2024 ile Ocak
2025 tarihleri arasinda gergeklestirilmistir. Arastirmada baglangigta 37 ¢ocuk degerlendirilmis; diizenli katilim
ve saglik kriterleri dogrultusunda 11 ¢ocuk arastirma disinda birakilmistir. On test uygulamasinin ardindan
DSM-5 tam kriterlerine gore OSB tanis1 almig ve dahil edilme kriterlerini karsilayan 26 ¢ocuk (11 kiz, 15
erkek), basit rastgele atama yontemi kullanilarak iki deney grubuna atanmistir. Katilimeilar sekiz hafta boyunca
haftada iki giin olmak tizere yapilandirilmis hareket egitimi ve yiizme egzersizi programlarma katilmistir. Veri
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toplama araci olarak Autism Behavior Checklist (ABC) kullanilmistir. ABC 6lcegi, OSB’li bireylerin duyusal,
sosyal ve davranigsal 6zelliklerini degerlendirmede gecerlik ve giivenirligi kanitlanmis bir dlgme araci olup,
ebeveyn ve antrendr goriislerine dayali ¢oklu degerlendirme imkani sunmaktadir (Krug vd., 2008). Elde edilen
veriler SPSS 25 paket programima kaydedilmis ve analiz edilmistir. Verilerin normal dagilim gosterdigi
belirlendikten sonra, iki iligkili 6l¢iim arasindaki fark: belirlemek amaciyla bagimli érneklem t testi; gruplar
arasi karsilastirmalar i¢in ise bagimsiz drneklem (Independent) t testi kullanilmigtir. Aragtirma siirecinde etik
ilkelere uygun hareket edilmis ve ¢alisma icin Istanbul Gelisim Universitesi Etik Kurulu’ndan onay almmugtir
(Karar No: 2024-06; Tarih: 24 Mayis 2024).

Elde edilen bulgular, hem hareket egitimi hem de yiizme egzersizi uygulamalarinin ABC 6lgeginin
beden ve nesne kullanimi, sosyal ve 6z bakim, iligki kurma, dil becerisi ve duyusal alt boyutlarinda anlaml
gelismeler sagladigini gostermistir (p < .05). Bununla birlikte Slgegin toplam puaninda da 6n test ve son test
Olglimleri arasinda istatistiksel olarak anlamli farklilik tespit edilmistir. Bulgular ayrmtili incelendiginde,
hareket egitiminin 6zellikle beden farkindaligi ve sosyal etkilesim alanlarinda daha belirgin farkliliklar
sagladigt goriilmektedir. Bu durum, motor gelisim ile sosyal uyum arasindaki iligkiyi vurgulayan
norogelisimsel yaklagimlarla ortiismektedir (Fournier vd., 2010). Ote yandan yiizme egzersizlerinin duyusal
diizenleme ve duygusal kontrol iizerinde daha belirgin etkiler olusturdugu dikkat ¢ekmektedir. Suyun
diizenleyici ve rahatlatici etkisinin stereotipik davranislarin azalmasina katk: sagladigi degerlendirilmektedir.
Genel olarak elde edilen sonuglar, fiziksel aktivitenin OSB’li bireylerde davranigsal iyilesme saglayabilecegini
ortaya koyan literatiirle paralellik géstermektedir (Bremer vd., 2016; Huang vd., 2020; Zhao ve Chen, 2018;
Fournier vd., 2010; Ozbey, 2005).

Sonug olarak, sekiz haftalik hareket egitimi ve yiizme egzersizi programlarinin OSB tanili ¢ocuklarin
davranissal ve gelisimsel alanlarinda anlamli ve olumlu etkiler olusturdugu belirlenmistir. Miidahalelerin
duyusal diizenleme, sosyal etkilesim, 6z bakim ve dil gelisimi iizerinde destekleyici katkilar sagladigi
goriilmektedir. Bu dogrultuda uygulayicilara, OSB’li ¢ocuklarin egitim programlarina yapilandirilmis fiziksel
aktivite uygulamalarinin sistematik bicimde entegre edilmesi 6nerilmektedir. Ayrica arastirmacilara, kontrol
gruplu, daha genis 6rneklemli ve uzun siireli izleme caligmalarinin planlanmasi onerilmektedir. Bu tiir
calismalarin, kanita dayali uygulamalarin gelistirilmesine ve OSB’li bireylerin yagsam kalitesinin artirilmasina
ve genellenebilirligine 6nemli katkilar saglayacagi diistiniilmektedir.

Anahtar Kelimeler: Otizm, Hareket Egitimi, Yiizme, Egzersiz, Davranis Degisikligi.
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Investigation of the Effect of 8-Week Movement Training and Swimming Exercises Applied
to Children Diagnosed with Autism on Behavioral Changes

Introduction

Autism is defined as a condition that an individual is either born with or that begins to
manifest in the first two years of life, resulting in differences in their ability to form social and
emotional interactions. This can manifest itself across a wide spectrum, ranging from a limited ability
to share one's emotions to a decreased capacity to initiate or participate in reciprocal social
interactions. Essentially, autism is characterized by deficits in the ability to form reciprocal
relationships in social and emotional contexts (APA, 2013). The exact cause of the problem is still
not fully understood. However, different approaches to the subject are being put forward by
researchers from various fields of expertise. For example, some scientists point to functional
disorders in the brain regions that process stimuli from the environment and consider these disorders
to be the root cause of the problem. In contrast, another group of researchers emphasizes imbalances
in the secretion processes of chemical substances in the body, believing this to be a significant factor
as well. Meanwhile, experts working in the field of genetics are suggesting that the problem may be
linked to genetic factors and are searching for clues in this direction. Despite all these different
perspectives, the generally accepted approach is that this problem does not arise from a single cause,
but rather from a combination of multiple factors. Furthermore, research has definitively shown that
this situation is not caused by incorrect parenting attitudes (Vural, 2007).

Although scientific knowledge in the field of autism is increasing every day, much of our
current understanding is based on theories. More precisely, these theories are based on interpretations
of findings obtained from observations and experiments. We can define autism as a phenomenon,
but we can only speculate about its causes. We try to help autistic children and their families based
on interpretations, not evidence. While these efforts don't always yield successful results, we
sometimes witness encouraging developments. Scientists from various disciplines are making
significant contributions by sharing their knowledge and experience for children, families, and
society. Sociologists, psychologists, psychiatrists, and therapists continue to conduct various
research and observations in this field (Tufan, 2006).

Autism is not a condition that can be completely eradicated with the knowledge and methods
we currently possess. However, with the right training plan, and in some cases with the help of
supportive medication, an individual can reach their highest potential. However, it is not possible to
predict in advance what point the child will reach when the treatment process begins. This situation
depends largely on the severity of the child's problem, the way their symptoms combine, as well as
the quality of professional support and education they receive (Vural, 2007).

Individuals with autism often exhibit extraordinary abilities. While these abilities may be
focused on a particular area, they can vary from person to person. For example, their strong memories
and superior puzzle-solving abilities are among their notable characteristics. At times, these skills
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can be unusual, even extraordinary. The rate of giftedness is quite high among individuals with
autism, and these abilities are predominantly manifested in areas requiring analytical skills such as
art, music, or mathematics (Turan, 2002).

A high level of hyperactivity is observed in a large proportion of children with autism. If the
energy and physical strength of these children are not channelled appropriately, this can lead to
aggression or hyperactivity. The first step towards harnessing this energy effectively is to teach
children how to play and provide them with an environment where they can play regularly. Another
effective method is to encourage them to take part in activities such as horse riding and swimming.
Both activities engage all of the child’s muscles, thereby promoting balanced physical development.
As a result, whilst positive progress is observed in motor skills, a reduction in obsessive-compulsive
behaviours may be noted (Ozbey, 2005).

In this context, the aim of this study is to examine the effects of structured movement training
and/or physical activity programmes administered to children diagnosed with autism spectrum
disorder on their behavioural, social and motor development. Accordingly, the programme’s
effectiveness will be assessed by analysing changes before and after the intervention using the
Autism Behaviour Checklist and motor performance measurements. In light of the findings, it is
recommended that structured physical activity and movement training programmes be integrated into
educational and rehabilitation processes in order to support the development of individuals with
autism. It is believed that multidimensional interventions tailored to individual characteristics will
be more effective, whilst experimental studies encompassing different age groups will strengthen the
generalisability of the findings. Furthermore, a multidisciplinary approach and family involvement
are considered key factors in enhancing programme success.

Method

In this study, a pre-test—post-test quasi-experimental research design without a control group
was adopted in order to determine the effect of an eight-week movement and swimming programme
on behavioural variables in children diagnosed with autism spectrum disorder. A total of 26 children
who had been diagnosed with OSB according to DSM-5 criteria and who met the study’s inclusion
criteria were identified using a purposive sampling method and allocated to two separate
experimental groups on the basis of availability. In this design, the independent variable was applied
to the groups; the pre-test and post-test scores of the groups for the relevant variables were compared
using measurements taken before and after the intervention (Karasar, 2012). Ethical approval for this
study was obtained from the Ethics Committee of Istanbul Gelisim University (Decision No: 2024-
06; Date: 24 May 2024).

Research Group

The research group consists of two experimental groups. The individuals with autism in the
research groups consist of children (n=37) diagnosed with autism spectrum disorder who receive
services in various areas at state and private rehabilitation centres in Istanbul. In accordance with the
exclusion criteria for the study, the children’s health status and their ability to attend the eight-week
training programme regularly were assessed; a total of 11 children who did not meet these criteria
were excluded from the study. The research sample was formed through the voluntary participation
of a total of 26 individuals diagnosed with autism spectrum disorder, comprising 11 females and 15
males, who met the specified eligibility criteria.

Inclusion Criteria for the Study
a) Having been diagnosed with ASD according to DSM-5 criteria,
b) Not taking any medication,

¢) Not having previously taken any movement or swimming lessons.
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Exclusion Criteria for Research
a) In addition to their disability, having any other medical condition,
b) Failure to attend training twice in a row,

The families and educators of children with autism spectrum disorder included in the study
were informed about the study and testing protocol, and their voluntary consent for participation was
obtained through a consent form.

Data Collection Technique

In this study, research data was collected and analysed using a face-to-face questionnaire
method to investigate the relationship between an eight-week movement training and swimming
programme administered to children diagnosed with autism and behavioural changes. In this regard,
the methods and tools used in the data collection process are listed below.

Experimental Procedure

The implementation phase of the experimental process was planned in three stages and lasted
a total of eight weeks. Two 30-minute training sessions were held each week, and a total of 16
training sessions were conducted throughout the process.

In the first phase of the programme (pre-test), activities were carried out with the
participating children and their families from both groups to familiarise them with the education
centre, observe the learning environment, and undergo an adaptation period. Information regarding
the test was provided to the families of the participating children and to the trainers. Following this
stage, families and teachers were asked to complete the Autism Behaviour Checklist (ABC) by
observing the participating children, under the researcher’s supervision and with the active
involvement of the teacher.

In the second phase of the programme, both groups underwent movement training and
swimming lessons (Weeks 1, 2, 3, 4, 5, 6, 7 and 8; 30 minutes per session; two sessions per week,
totalling 16 sessions).

In the third phase of the study, “the families and teachers of the participating children in both
groups were asked to complete the Autism Behaviour Checklist (ABC) scale again under the
researcher’s supervision.”

Autism Behaviour Checklist (ABC)

It is recognised as “one of the most commonly used assessment tools in the screening and
evaluation of autism spectrum disorder” (Bildt et al., 2005). The measurement tool in question was
developed by Krug et al. (2008), and the process of adapting it into Turkish, as well as the validity
and reliability studies, were carried out by Irmak et al. (2007). The ABC comprises a total of 57 items
and consists of five sub-scales. These sub-scales measure sensory functions (9 items), social
interaction skills (12 items), body and object use (12 items), language skills (13 items), and social
and self-care skills (11 items). The total score on the scale ranges from 0 to 159, with higher scores
indicating more severe symptoms. A key advantage of this scale is that it allows for the collection of
information from both teachers and parents, thereby enabling a more comprehensive assessment
(Krug et al., 2008). It has been reported that the Cronbach’s alpha coefficients reported in the
development studies of the Autism Behaviour Checklist range from 0.80 to 0.92. As part of this
study, the internal consistency of the scale was re-analysed, and Cronbach’s alpha coefficients were
found to be 0.78 for the sensory subscale, 0.81 for the social interaction subscale, 0.84 for the body
and object use subscale, 0.88 for the language subscale, and 0.82 for the social-self-care subscale.
These findings indicate that the scale has acceptable and good internal consistency within the
research group.
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Data Analysis

The collected data was imported into SPSS 25.0 for statistical analysis, and the analysis
process was initiated. During the analysis of the scale data, frequency values, standard deviations
and arithmetic means were calculated and interpreted, taking into account the distribution
characteristics of the measurement scores. During the statistical analysis phase, it was determined
that the data met the assumption of a normal distribution. Accordingly, a paired t-test was conducted
to determine whether there was a significant difference between the arithmetic means of the two
related groups. However, in order to assess whether there was a statistically significant difference
between the means of the two independent groups, the independent samples t-test was used for data
that met the assumption of normal distribution. Furthermore, to ensure that the findings were not
limited solely to the level of statistical significance and to demonstrate the magnitude of the
intervention’s effect, Cohen’s d effect size coefficient was calculated and interpreted.

Findings
This section presents the findings of the research, and the data is set out in detail below.

Table 1: Skewness and kurtosis scores for the movement training and swimming groups

Groups Tests Dimensions Skewness Kurtosis p
Body and Object Use -,036 1,154 ,051
a Social Self-Care 1,298 1,854 ,000
2 Pro-test Building Relationships 1,121 1906 101
& Language Skills -, 128 -1,292 ,054
%‘) Sensory Dimension -,519 ,897 ,128
= Total Score -010 773 330
= Body and Object Use 339 -,846 980
E Social Self-Care -,150 -302 212
£ P Building Relationships 835 1,563 ,409
> ost-test -
S Language Skills -,196 -,331 ,008
= Sensory Dimension 2833 -091 770
Total Score ,029 ,376 ,396
Body and Object Use -,625 -1,105 ,003
Social Self-Care -,212 -,193 ,100
o Pre-test Building Relationships -,963 -, 742 ,000
2 Language Skills -1,343 1,437 ,000
5 Sensory Dimension -,947 -,286 ,001
&0 Total Score -1,219 -,268 ,017
g Body and Object Use 478 ,185 ,603
E Social Self-Care -,241 -231 ,106
s Building Relationships -,493 -1,046 ,119
@ Post-test Language Skills . 157 -331 201
Sensory Dimension -,480 -,623 ,052
Total Score -,839 ,687 ,013

When Table 1 is examined, According to the Shapiro-Wilk test results, no statistically
significant deviations from normality were observed in the pre-test and post-test scale sub-dimension
scores. The Shapiro-Wilk test is only one of the methods used to assess the normality assumption. It
was determined that there were no marked deviations in the normal distribution curves, and that the
skewness and kurtosis coefficients were also evaluated; all of these coefficients were found to fall
within the +1.5 range. In this context, Biiyiikoztiirk (2007) stated that skewness and kurtosis
coefficients within the range of +1 indicate normality, whereas Tabachnick et al. (2007) reported that
values within the range of =1.5 are sufficient to meet the normality assumption. In light of these
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analyses, it was concluded that the skewness and kurtosis values of the scores were within the
specified limits and that there were no marked deviations from normal distribution. Therefore, the
use of parametric statistical techniques was considered appropriate.

Table 2: Evaluation of the pre-test and post-test ABC scale scores of parents and coaches in the
movement training group

Groups Dimensions Tests N Mean Sd t p Cohen’s d

Body and Pre-test 13 26,46 9,83
Object Use Post-test 13 15,92 7,06

. Pre-test 13 17,92 3,82
Social Self-Care =5 (et 13 11,46 435
Building Pre-test 13 32,38 3,80

5498  ,000%* 1,52

6,889  ,000%* 1,91

% Relationships Post-test 13 17,15 3,13 15.414 0007 4,27
S tengmsesils S0 LT a0 a1
Dimention _Posttest 131193 ray 1517 000 4

Total Score If”cfs:teesstt S 16167,’5649 195,’7697 14,994 ,000%* 4,16

Objeot e Postiest 13159 5bs G030 000 16T

Social Self-Care II”(fs:teeS;t S }?:g? jzgg 4,909 ,0007%* 1,36

%‘”: Re]13a1‘ii1(1)?11;1}ips II”(fs:tees; S z(s):g } 2:gé 12,867 ,000%* 3,37
5 Language Skills —PXetest 13 L85 640 0 g g

Post-test 13 13,77 3,61

Sensory Pre-test 13 20,69 4,09
Dimension Post-test 13 11,38 2,40
Pre-test 13 125,00 19,54
Post-test 13 72,46 11,79

8,124 ,000%* 2,25

Total Score 10,763 ,000%* 2,98

*p<,050; **p<,001

When Table 2 is examined, According to the parent and coach evaluations of the children in
the movement training group, statistically significant differences were observed between the pre-test
and post-test measurements in all sub-dimensions and the total score of the ABC scale (p < .001).
The fact that the pre-test scores were higher than the post-test scores indicates that a marked
improvement occurred in the children’s behavioral characteristics following the movement training
intervention. This finding indicates that the movement training program had positive effects on
children’s body and object use, social and self-care skills, relationship-building, language skills, and
sensory characteristics. It also shows that both parent and coach evaluations consistently supported
this improvement. In addition, when Cohen’s d effect size values were examined, it was observed
that the effect sizes were very high across all sub-dimensions and exceeded 2.0 in many variables.
This indicates that the obtained results were not only statistically significant, but also that the
implemented program had a very strong practical effect. The higher effect sizes obtained particularly
in the coach evaluations suggest that structured observation processes reflected the change more
clearly. Overall, the consistency between the parent and coach data increases the reliability of the
findings and demonstrates that the implemented movement training program had a multidimensional
and strong effect on the behavioral, social, and communicative development of children with autism.
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Table 3: Evaluation of the pre-test and post-test ABC scale scores of parents and coaches in the
swimming group

Groups Dimensions Tests N Mean Sd t p Cohen’s d
Objec Use“Postent 131500 4o~ B12 oot 228
ol eist B 60 e i

£ Reluonhips Posie 31354 43l S5 00 236

e
Dimenson_Posciost 11025 330~ 0918 o0t 303
ol Seore i ey izos” 1008 o0 280
ObjeurUse  posttmt 13 1agz 3o 1414 000 37
SOCICa;rielf_ }fs::;sstt }g 29(?’6629 ;:;é 7,796 ,000%* 2,16

£ Reuonhips Towes 1 leos sg 1075 Mo 297

e
Dimension_ostie 13 i12 475~ 686 M0 18
Total Score Pre-test 13 130,00 34,86 11,638 000%* 323

Post-test 13 66,38 16,21

*9<,050; **p<,001

When Table 3 is examined, According to the parent and coach evaluations of the children in
the swimming group, statistically significant differences were observed between the pre-test and
post-test measurements in all sub-dimensions and the total score of the ABC scale (p <.001). The
fact that the pre-test scores were higher than the post-test scores indicates that a marked improvement
occurred in the children’s behavioral characteristics following the swimming training intervention.
This finding indicates that swimming training had positive effects on children’s body and object use,
social and self-care skills, relationship-building, language skills, and sensory characteristics. It also
shows that both parent and coach evaluations consistently supported this improvement. In addition,
when Cohen’s d effect size values were examined, it was observed that the effect sizes were very
high across all sub-dimensions and exceeded 2.0 in many variables. This indicates that the obtained
results were not only statistically significant, but also that the implemented program had a very strong
practical effect. The higher effect sizes obtained particularly in the coach evaluations suggest that
structured observation processes reflected the change more clearly. Overall, the consistency between
the parent and coach data increases the reliability of the findings and demonstrates that the
implemented movement and swimming program had a multidimensional and strong effect on the
behavioral, social, and communicative development of children with autism.
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Table 4: Evaluation of the parents’ pre-test and post-test abc scale scores for movement training
and swimming training

Tests Dimensions Training N Mean Sd p Cohen’s d
Body and Object _ Movement Training 13 26,46 9,83 700 0.15
Use Swimming 13 27,85 8,23 ’ ’
. Movement Training 13 17,92 3,82
Social Self-Care Swimming 3 20.54 6.05 ,200 0,52
- Building Movement Training 13 32,38 3,80 249 0.47
e Relationships Swimming 13 28,85 10,11 ’ ’
-t . Movement Training 13 19,85 8,58 .
- Language Skills Swimming 3 28.69 4.61 ,003 1,32
Sensory Movement Training 13 21,08 2,50 236 0.08
Dimension Swimming 13 20,69 6,16 ’ ’
Movement Training 13 117,69 15,67
Total Score Swimming 13 12662 32,10 377 0,34
Body and Object _ Movement Training 13 15,92 7,06 700 0.16
Use Swimming 13 15,00 492 ’ ’
. Movement Training 13 11,46 4,35
Social Self-Care Swimming 3 9.38 2.81 ,161 0,56
2 Building Movement Training 13 17,15 3,13 022% 1.00
2 Relationships Swimming 13 13,54 4,31 i i
2z . Movement Training 13 10,77 5,42
=) > > *
= Language Skills Swimming 3 15.15 234 ,013 1,06
Sensory Movement Training 13 11,23 1,42 395 0.40
Dimension Swimming 13 10,23 3,30 ’ ’
Movement Training 13 66,54 9,79
Total Score Swimming 13 6331 12,08 461 0,29

*p<,050; **p<,001

When Table 4 is examined, According to the parent evaluations of the children in the
movement training and swimming training groups, when the pre-test and post-test measurements of
the ABC scale were examined, statistically significant differences were observed between the groups
in some sub-dimensions (p < .05). When the pre-test scores were evaluated, it was determined that
there was a significant difference between the groups only in the language skills sub-dimension, and
that the children in the swimming group had higher scores in this sub-dimension. This indicates that,
at the baseline level, the swimming group was more advantaged in terms of language skills. When
the post-test scores were examined, statistically significant differences were observed between the
groups in the relationship-building and language skills sub-dimensions. This finding indicates that
the implemented movement training and swimming training programs had different levels of effects,
particularly on social interaction and communication skills. In addition, when Cohen’s d effect size
values were examined, it was observed that the effect sizes in the relevant sub-dimensions were at a
large level. In contrast, it was determined that there were no statistically significant differences
between the groups in the body and object use, social and self-care, sensory dimension, and total
score variables, and that the effect sizes were at a low level. This suggests that both training programs
had similar levels of effects in these areas. Overall, when the obtained findings and effect sizes are
considered together, it is understood that although there were clear group differences in some sub-
dimensions, the movement training and swimming training programs were similarly effective in
many variables.

www.turkishstudies.net/turkishstudies



396 Kiirsat Arzuoglu - Taner Atasoy

Table 5: Evaluation of the coaches’ pre-test and post-test ABC scale scores for movement training
and swimming training

Tests Dimensions Training N Mean Sd p Cohen’s d
Body and Object ~_Movement Training 13 27,46 10,28 266 0.44
Use Swimming 13 31,54 7,81 ’ ’
. Movement Training 13 19,69 4,89
Social Self-Care Swimming 3 20,69 7.11 ,680 0,16
- Building Movement Training 13 35,31 4,01 102 0.66
3 Relationships Swimming 13 30,23 9,99 ’ ’
e . Movement Training 13 21,85 6,40 .
- Language Skills Swimming 3 29,00 416 ,002 1,32
. . Movement Training 13 20,69 4,09
Sensory Dimension Swimming 3 18.54 7.05 ,350 0,37
Movement Training 13 125,00 19,54
Total Score Swimming 13 13000 3486 O 0.1
Body and Object Movement Training 13 15,69 5,95 503 021
Use Swimming 13 14,62 3,99 i ’
. Movement Training 13 11,31 4,70
Social Self-Care Swimming 13 9.62 3.36 ,301 0,41
2 Building Movement Training 13 20,31 5,06 054 0.81
= Relationships Swimming 13 16,08 5,58 ’ ’
z . Movement Training 13 13,77 3,61
(=] ) )
= Language Skills Swimming 13 14.85 2.7 ,371 0,36
. . Movement Training 13 11,38 2,40
Sensory Dimension Swimming 3 11.23 475 918 0,04
Movement Training 13 72,46 11,79
Total Score Swimming 13 6638 62l 2O 0,43

*9<,050; **p<,001

When Table 5 is examined, According to the coach evaluations of the children in the
movement training and swimming training groups, when the pre-test and post-test measurements of
the ABC scale were evaluated, differences were observed between the groups in some sub-
dimensions. When the pre-test levels were examined, it was determined that there was a statistically
significant difference according to the group variable only in the language skills sub-dimension (p <
.05). In contrast, it was determined that there were no statistically significant differences between the
groups in the body and object use, social and self-care, relationship-building, sensory dimension, and
total score variables. This finding suggests that the groups showed largely similar characteristics at
baseline; however, the swimming group was in a more advantageous position in terms of language
skills. When the post-test results were examined, it was observed that there were no statistically
significant differences between the groups in the majority of the sub-dimensions. In addition, a
difference close to statistical significance in the relationship-building sub-dimension (p = .054) is
noteworthy. When Cohen’s d effect size values were examined, it was determined that there was a
very large effect size in the language skills sub-dimension at the pre-test level (d > 1.20), and a large
effect size in the relationship-building sub-dimension at the post-test level (d = 0.80). In contrast, the
low effect sizes in the other sub-dimensions indicate that the movement training and swimming
training programs had similar levels of effects in these areas. Overall, when the obtained findings
and effect sizes are considered together, it is understood that although there were limited group
differences in some sub-dimensions, both interventions were similarly effective in many variables.
This indicates that the implemented training programs generally provided similar gains, but may
have produced different levels of effects, particularly in the areas of communication and social
interaction.
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Discussion and Conclusion

In this study, the effects of an eight-week movement training and swimming program applied
to children diagnosed with autism spectrum disorder on sensory development, social interaction
skills, body and object use competencies, self-care skills, and language development were evaluated
based on pre-test and post-test data. The findings obtained as a result of the analyses were compared
with the results of similar studies in the literature, interpreted, and presented in detail below.

In the literature, problem behaviors are defined as repetitive and non-functional behavioral
patterns that negatively affect an individual’s daily life functioning (Gabriels et al., 2005). Lovaas
(1981) emphasized that problem behaviors create incompatibility with the learning process and that
reducing these behaviors is important for children with autism to make developmental progress.
Individuals with autism experience various difficulties in communication, social interaction, sensory
perception, and behavioral regulation; delays in language development, excessive adherence to
routines, and sensory sensitivities are frequently observed (Copuroglu & Mengi, 2014; Elverici,
2021). This situation may negatively affect individuals’ daily life, education, and social adaptation
processes (Unal, 2006). It is stated that physical activity-based interventions may play a supportive
role in reducing these difficulties. Obrusnikova and Miccinello (2012), in their study based on parent
opinions, reported that physical activity made positive contributions to socialization and compliance
with rules. Neely et al. (2015) stated that a lack of sensory stimulation may lead to problem behaviors
and that exercise may reduce this deficiency. Hanley et al. (2014), on the other hand, demonstrated
that reducing problem behaviors accelerates the development of social skills and the acquisition of
targeted skills.

According to the opinions of parents and coaches in the movement training group, a
statistically significant difference was found in the total score and all sub-dimensions of the ABC
scale, as well as in the pre-test and post-test levels, according to participant type.

When the literature is examined, it is seen that movement training practices have positive
effects on children with autism (Chowdhury et al., 2017; Cohen & Amerine-Dickens, 2006; Lovaas,
1987; Smith et al., 2000; Vismara & Rogers, 2010). It is stated that movement training supports not
only physical skills but also developmental areas such as social interaction and behavioral regulation
(Cohen & Amerine-Dickens, 2006; Lovaas, 1987). Considering the individual differences among
children with autism, it is emphasized that interventions should be flexible and individualized; family
and coach participation is also stated to increase the effectiveness of the program (Smith et al., 2000;
Vismara & Rogers, 2010). It has been reported in many studies that exercise programs have positive
effects on behavioral, social, and motor development (Young & Furgai, 2016; Orhan, 2014;
Yanardag, 2007). In addition, it is stated that physical activity produces a statistically significant
difference in reducing problem behaviors and supports the development of motor skills and balance
(Alp & Camliyer, 2016; Pezhman, 2017; Er, 2018). However, some studies also indicate that the
reduction in stereotypical behaviors may be short-term (Young & Furgai, 2016).

According to the opinions of parents and coaches in the swimming group, statistically
significant differences were found between the pre-test and post-test scores in all sub-dimensions
and the total score of the ABC scale. Based on this finding, it is understood that the children observed
by parents and coaches showed a high level of improvement in their post-test scores.

When the literature is examined, it is seen that swimming and aquatic exercise programs
have positive effects on body awareness, social skills, self-care skills, and emotional regulation in
individuals with autism (Taner, 2020; Davis & Brown, 2017). It is stated that swimming training
improves sensory regulation and body awareness, and provides supportive effects on social
interaction, self-confidence, and quality of life (Taner, 2020). In addition, swimming exercises have
been reported to support motor coordination, balance, and overall physical development (Davis &
Brown, 2017; Yilmaz et al., 2004). It is also emphasized that water-based interventions have positive
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effects on social behaviors and aquatic skills (Pan, 2010). It is stated that adapted aquatic exercises
contribute to reducing stereotypical behaviors and increasing social interaction in individuals with
special needs, while also supporting social skill development and quality of life (Lepore et al., 1998;
Uzungayir, 2016; Kuruoglu & Uzungayir, 2020; Bella, 2019; Top, 2015).

According to parent evaluations, when the pre-test results of the ABC scale were examined,
a statistically significant difference was found between the movement training and swimming groups
in the language skills sub-dimension. In the post-test results, significant differences were found
between the groups in the relationship-building and language skills sub-dimensions. In contrast,
when the pre-test and post-test scores of both groups were compared, no significant differences were
found in body and object use, social and self-care, sensory dimension, or total scores.

When the literature is examined, it is seen that movement- and exercise-based practices lead
to positive changes in the language, cognitive, and social development of individuals with autism.
Berigel (2015) stated that exercise practices created significant differences in the language-cognitive
development and self-care skills of children with autism. Cevik and Kabasakal (2013) and Bayam
(2017) demonstrated that sports- and play-based practices improved the language development and
social skills of children with special needs. Similarly, Mitchell and Lashewicz (2015) reported that
participation in recreational and sports activities made positive contributions to the physical,
cognitive, and language development of children with autism. It is emphasized that exercise-based
interventions also have supportive effects on social interaction and communication skills (Alexander
etal.,2011; Bahrami et al., 2016; Bass et al., 2009; Gabriels et al., 2012; Garcia-Villamisar & Dattilo,
2011; Hameury et al., 2010; Movahedi et al., 2013; Pan, 2010). It is reported that peer-supported
interventions and adapted physical activity programs improve eye contact, joint attention, initiating
communication, and maintaining social conversation skills in children diagnosed with autism
spectrum disorder (McFadden et al., 2014; Chan et al., 2021). Research shows that the gains achieved
are not limited to the intervention process alone, but also continue in follow-up assessments. These
findings indicate that peer-mediated and movement-based practices are effective approaches that
support the maintenance of social communication skills (Harrell et al., 1997; Brookman et al., 2003;
Chu & Pan, 2012; Yarimkaya et al., 2017). In addition, it is stated that practices such as water-based
therapies and therapeutic horseback riding provide positive developments in psychosocial, motor,
and communication domains (Akpinar et al., 2016; Karakil¢ik et al., 2023). However, although no
significant change was observed in receptive language skills in some studies, improvements were
reported in responses to environmental stimuli (Oztiirk, 2010).

According to coach evaluations, when the pre-test and post-test levels of the ABC scale were
examined, a statistically significant difference was found between the movement training and
swimming groups only in the pre-test scores of the language skills sub-dimension. In contrast, no
significant difference was found according to the group variable in sub-dimensions such as body and
object use, social and self-care, relationship-building, and sensory dimension, or in the total pre-test
and post-test scores of the scale.

When the literature is examined, it is seen that physical activity has positive effects on the
social inadequacies of individuals with ASD. Durmus et al. (2021) stated that physical and
psychological problems are effective in the social inadequacies of individuals with ASD, while
physical activity contributes to the development of social communication skills and the reduction of
repetitive behaviors. It is stated that participation in physical activity enables individuals to acquire
a social environment and improve their quality of life. Similarly, various studies have shown that
individuals with autism who participate in sports and exercise programs have higher levels of social
skills (Gultekin Akduman et al., 2015; Esen, 2010; Erol, 2014). It is stated that tennis, swimming,
and various sports practices have positive effects on social competence, self-confidence, eye contact,
peer relationships, and socialization. In addition, practices targeting motor skills have been reported
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to produce significant improvements in gross motor and object control skills (Mirzaei & Aslankhani,
2015; Arslan & Ince, 2015). The relationship between motor competence and social skills is also
supported in the literature. Derer (2018) determined that children with higher levels of motor
competence and fewer problem behaviors had higher levels of social skills; and revealed that motor
competence, participation in physical activity, and problem behaviors were influential on social
skills. It is thought that group-based physical activity programs support social skills because they
involve participants in new social environments and promote physical development (Mirzaei &
Aslankhani, 2015; Yanardag et al., 2009; Arslan & Ince, 2015).

As aresult of the findings obtained in the study, it was determined that the movement training
and swimming programs applied to children diagnosed with autism spectrum disorder made positive
contributions to sensory development, social interaction, body awareness, object use, self-care skills,
and language development. It was observed that regular and sustainable exercise practices
strengthened the existing skills of these children. Through movement- and swimming-based training,
it was found that the children acquired motor skills, became more aware of their own bodies, had the
opportunity to explore their environment, and increased their self-confidence. In addition, it was
determined that such activities extended attention span and supported the development of
communicative skills.

Recommendations

In line with the results obtained from this study, it is recommended that future research
support behavioral changes not only with parent and teacher observations, but also with objective
data collection methods involving the systematic analysis of social interaction frequency and
emotional responses through video recordings. In addition, ensuring the active participation of
parents and educators in the intervention process may increase the effectiveness of the intervention.
Examining the reflections of this participation on children’s daily living skills and social adaptation
may further strengthen the scope and practical contribution of the study.

www.turkishstudies.net/turkishstudies



400 Kiirsat Arzuoglu - Taner Atasoy

< Turkish Studies Ll

ANKARA SC!ENCE
www.turkishstudies.net/turkishstudies eISSN: 1308-2140 UNIVERSITY

Otizm Tanih Cocuklara Uygulanan 8 Haftalik Hareket Egitimi ve Yiizme Egzersizlerinin
Davranis Degisikliklerine Olan Etkisinin Incelenmesi

Giris

Otizm, bireyin dogustan sahip oldugu ya da yasaminin ilk iki yilinda kendini géstermeye
baslayan, toplumsal ve duygusal etkilesim kurma yetisinde farkliliklar meydana getiren bir durum
olarak ifade edilmektedir. Bu durum, kisinin duygularini paylasma becerisindeki sinirliliktan
baslayarak, karsilikli toplumsal etkilesim baglatma yetisinin azalmasi veya bu tiir etkilesimlere
katilim gosterememesine kadar genis bir yelpazede kendini gosterebilir. Temelde, otizm, toplumsal
ve duygusal baglamda karsilikli iligki kurma becerisinde yasanan eksikliklerle karakterize
edilmektedir (APA, 2013). Sorunun olusma sebebi hala tam olarak acgikliga kavusmus degildir.
Bununla birlikte, konuya iligkin farkli yaklasimlar ¢esitli uzmanlik alanlarindaki arastirmacilar
tarafindan 6ne siiriilmektedir. Ornegin, bazi bilim insanlar1 beynin ¢evreden gelen uyaranlari isledigi
bolgelerdeki iglevsel bozukluklara dikkat ¢ekmekte ve bu bozukluklar: sorunun temel nedeni olarak
degerlendirmektedir. Buna karsilik, bir bagka grup arastirmaci ise, viicuttaki kimyasal maddelerin
salgilanma siire¢lerinde meydana gelen dengesizliklere vurgu yaparak, bu durumun da 6nemli bir
etken oldugunu disiinmektedir. Ayni1 zamanda genetik iizerinde ¢alisan uzmanlar, problemin genetik
faktorlerle iligkilendirilebilecegini ileri siirerek bu yonden ipuglar: aramaktadir. Tiim bu farkli bakis
acilaria ragmen, genel olarak kabul goren yaklasim, bu sorunun ortaya ¢ikmasinin tek bir nedene
dayanmadig1 ve birden fazla faktdriin bir araya gelmesiyle olustugu yoniindedir. Ayrica, yapilan
arastirmalar kesin bir sekilde gostermektedir ki, bu durumun yanlis anne-baba tutumlarindan
kaynaklanmadig belirlenmistir (Vural, 2007).

Otizm alanindaki bilimsel bilgi birikimi her gecen giin artmakla birlikte; mevcut
bilgilerimizin biiyiik bir kismi teorilere dayanmaktadir. Daha dogrusu, bu teoriler gozlem ve
deneylerden elde edilen bulgularin yorumlarina dayanir. Otizmi bir olgu olarak tanimlayabiliyor,
ancak nedenlerini yalnizca tahmin edebiliyoruz. Kanitlara degil, yorumlara dayanarak otistik
cocuklara ve ailelerine yardimci olmaya calisiyoruz. Bu ¢abalar her zaman basariyla sonuglanmasa
da, bazen sevindirici gelismelere de taniklik edebiliyoruz. Farkli disiplinlerdeki bir¢ok bilim insan,
cocuklar, aileler ve toplum i¢in birikimlerini ve deneyimlerini ortaya koyarak énemli katkilarda
bulunmaktadir. Sosyologlar, psikologlar, psikiyatrlar ve terapistler bu alanda c¢esitli arastirmalar ve
gdzlemler yapmaya devam etmektedir (Tufan, 2006).

Otizm, giiniimiizde sahip oldugumuz bilgi ve yontemlerle tamamen ortadan kaldirilabilecek
bir durum degildir. Ancak dogru bir egitim planiyla, baz1 durumlarda destekleyici ilaglarin da
yardimiyla, birey kendi potansiyeli dogrultusunda en yiiksek seviyeye ulasabilir. Bununla birlikte,
tedavi siirecine baslanirken ¢ocugun hangi noktaya ulasabilecegini 6nceden 6ngdrmek miimkiin
degildir. Bu durum, ¢ocugun probleminin derecesine, semptomlarmin birlesim sekline ek olarak,
aldig1 profesyonel destek ile egitimin kalitesine de biiylik 6l¢iide baghdir (Vural, 2007).
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Otizmli bireyler genellikle olagan dis1 yetenekler ortaya koyabilir. Bu yetenekler, belirli bir
alana odaklanmis olsa da kisiden kisiye degisiklik gosterebilir. Ornegin, giiglii hafizalar1 ve iistiin
bulmaca ¢ozme yetenekleri dikkat ¢ceken 6zellikler arasindadir. Zaman zaman bu beceriler alisilmisin
disinda, hatta olaganiistii seviyelerde olabilir. Otizmli bireylerde {istiin yeteneklere sahip olma oranm
oldukga yiiksektir ve bu yetenekler agirlikli olarak sanat, miizik veya matematik gibi analitik beceri
gerektiren alanlarda kendini gosterir (Turan, 2002).

Otizmli ¢ocuklarin biiyiik bir boliimiinde yogun hareketlilik gozlemlenir. Eger bu
cocuklardaki enerji ve fiziksel gii¢c uygun bir sekilde yonlendirilmezse, bu durum saldirganlik ya da
agir hareketlilige doniisebilir. Bu enerjiyi faydal bir sekilde kullanabilmenin ilk adimi, ¢ocuklara
oyun oynamay1 6gretmek ve onlara diizenli olarak oyun oynayabilecekleri bir ortam sunmaktir. Bir
diger etkili yontem ise onlar1 ata binme ve yiizme gibi aktivitelere tegvik etmektir. Her iki aktivite de
cocugun tiim kaslarini galistirarak beden gelisiminde diizenlilik saglar. Bunun neticesinde, motor
becerilerde olumlu ilerlemeler kaydedilirken, takinti davranislarinda azalma gériilebilir (Ozbey,
2005).

Bu baglamda, bu calismanin amaci, otizm spektrum bozuklugu tanisi almis ¢ocuklara
uygulanan yapilandirilmig hareket egitimi ve/veya fiziksel aktivite programlarinin davranigsal,
sosyal ve motor gelisim iizerindeki etkilerini incelemektir. Bu dogrultuda, miidahale oncesi ve
sonrast degisimler, Autism Behavior Checklist ve motor performans dlgtimleri aracilifiyla analiz
edilerek programin etkililigi degerlendirilecektir. Elde edilen bulgular dogrultusunda, otizmli
bireylerin gelisimini desteklemek amaciyla yapilandirilmis fiziksel aktivite ve hareket egitimi
programlarinin egitim ve rehabilitasyon siireclerine entegre edilmesi Onerilmektedir. Bireysel
Ozelliklere gore planlanan ¢ok boyutlu miidahalelerin daha etkili olacagi, farkli yas gruplarim
kapsayan deneysel ¢aligmalarin ise bulgularin genellenebilirligini giiclendirecegi diisiiniilmektedir.
Ayrica, multidisipliner yaklagim ve aile katilimi1 program basarisini artiran temel unsurlar olarak
degerlendirilmektedir.

Yontem

Bu calismada, otizm spektrum bozuklugu tanisi bulunan ¢ocuklara uygulanan sekiz haftalik
hareket ve ylizme programinin davranigsal degiskenler iizerindeki etkisini belirlemek amaciyla
kontrol grubu i¢cermeyen, on test—son test yari deneysel arastirma modeli tercih edilmistir. DSM-5
Olciitlerine gore OSB tanist almis ve arastirmaya katilim kriterlerini karsilayan toplam 26 g¢ocuk,
amacl 6rnekleme yontemi kapsaminda belirlenmis ve erisilebilirlik esasina dayali olarak iki ayri
deney grubuna dagitilmigtir. Bu desende gruplara bagimsiz degisken uygulanmis; miidahale dncesi
ve sonrasl yapilan 6lgiimler araciligiyla gruplarin ilgili degiskenlere iligkin 6n test ve son test puanlari
karsilastirilmistir (Karasar, 2012). Bu ¢alisma icin etik onay, istanbul Gelisim Universitesi Etik
Kurulu’ndan alinmistir (Karar No: 2024-06; Tarih: 24 May1s 2024).

Arastirma Grubu

Arastirma grubu, iki deney grubundan olusmaktadir. Arastirma gruplarinda yer alan otizmli
bireyler Istanbul ili devlet ve 6zel rehabilitasyon merkezlerinden farkli alanlarda hizmet alan (n=37)
otizm spektrum bozuklugu tanis1 almig ¢ocuktan olusmaktadir. Arastirma kapsami disinda birakilma
olgiitleri dogrultusunda; saglik durumu ve sekiz haftalik egitim programina diizenli devam kosullari
degerlendirilmis, bu kriterleri karsilamayan toplam 11 c¢ocuk calismaya dahil edilmemistir.
Arastirma Orneklemi ise belirlenen katilim sartlarini saglayan, 11’1 kiz ve 15’1 erkek olmak {iizere
toplam 26 otizm spektrum bozuklugu tanili bireyin goniillii katilimiyla olusturulmustur.

Arastirmaya Déhil Edilme Kriterleri
a) DSM-5 kriterlerine gére OSB tanisi almis olmak,
b) Ila¢ kullanmryor olmak,
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c¢) Daha 6nce hareket egitimi veya ylizme egitimi almamis olmak.
Arastirma Dis1 Birakilma Kriterleri

a) Engelliliginin disinda tibbi olarak herhangi bir rahatsizliginin bulunmasi,
b) Ardisik olarak 2 defa, egitime katilmama,

Arastirmada yer alan otizm spektrum bozukluguna sahip ¢ocuklarin ailelerine ve egitmenlere
yapilacak calisma ve test protokolii ile alakali bilgi verilerek, ailelerinden ve egitmenlerden
arastirmaya goniilli katilim onay formu ile izin alinmstir.

Veri Toplama Teknigi

Caligmada, otizm tanili ¢ocuklara uygulanan sekiz haftalik hareket egitimi ve ylizme
egzersizlerinin davranis degisiklikleriyle iliskisini incelemek amaciyla arastirma verileri yiiz yiize
anket yontemi kullanilarak toplanmis ve degerlendirilmistir. Bu dogrultuda veri toplama stirecinde
kullanilan yontem ve araglar asagida belirtilmistir:

Deneysel Islem

Deneysel siirecin uygulama agamasi ii¢ asamali olarak planlanmis ve toplam sekiz hafta
stirmiistiir. Her hafta i¢in 30 dakikalik iki egitim oturumu gergeklestirilmis ve siireg boyunca toplam
16 egitim oturumu uygulanmistir.

Uygulamalarin birinci asamasinda, (On-test) her iki grubun katilimei ¢ocuklari ve aileleri ile
birlikte egitim merkezini tanimalar1 egitim ortamin1 gozlemlemeleri ve uyum asamasi ¢aligmalari
yapilmistir. Katilimci1 ¢ocuklarin ailelerine ve egitmenlere test ile alakali bilgi verilmistir. Bu
asamadan sonra ailelerden ve egitmenlerden katilimci ¢ocuklart gozlemleyerek otizm davranis
kontrol listesi (ABC) 6lcegini aragtirmacinin gézetiminde ve egitmenin aktif bicimde katilimiyla
doldurulmas1” istenmistir.

Uygulamalarin ikinci asamasinda, her iki gruba da (1,2,3,4,5,6,7,8 Hafta, 30 dakika, iki
egitim toplam 16 ) hareket egitimi ve ylizme egitim ¢aligmalari yapilmustir.

Uygulamalarin {igiincii asamasinda, “(Son-test) her iki grubun katilimei ¢ocuklarin aileleri
ve egitmenlerinden otizm davramig kontrol listesi (ABC) o0l¢egini yeniden arastirmacinin
gbzetiminde doldurulmasi istenmistir.”

Otizm Davrams Kontrol Listesi (ABC)

Otizm spektrum bozuklugunun tarama ve degerlendirilmesinde en yaygin kullanilan dlgme
araclarindan biri” olarak taninmaktadir (Bildt vd., 2005). S6z konusu 6l¢iim araci, Krug vd. (2008)
tarafindan gelistirilmis olup Tiirk¢eye uyarlanma siireci, gecerlik ve giivenirlik ¢calismalar1 Irmak vd.
(2007) tarafindan gergeklestirilmistir. ABC, toplamda 57 maddeden olusan ve bes alt 6l¢ek iceren
bir yap1 sergilemektedir. Bu alt dlgekler, duyusal islevler (9 madde), iliski kurma becerileri (12
madde), beden ve nesne kullanimi (12 madde), dil becerileri (13 madde) ile sosyal ve 6z bakim
becerilerini (11 madde) 6lgmektedir. Olgekte alinabilecek toplam puanlar 0 ile 159 arasinda
degismekte olup, daha yliksek puanlar daha siddetli belirtilere isaret etmektedir. Bu 6lgegin 6nemli
bir avantaj1 ise hem 6gretmenlerden hem de ebeveynlerden bilgi toplanmasina olanak tantyarak daha
kapsamli bir degerlendirme imkani sunmasidir (Krug vd., 2008). Autism Behavior Checklist
Olceginin gelistirme ¢aligmalarinda rapor edilen Cronbach alfa katsayilariin 0.80 ile 0.92 arasinda
degistigi bildirilmektedir. Bu ¢alisma kapsaminda 6l¢egin i¢ tutarliligi yeniden analiz edilmis ve
Cronbach alfa katsayilarinin duyusal alt boyut i¢in 0.78, iliski kurma alt boyutu i¢in 0.81, beden ve
nesne kullanimi alt boyutu igin 0.84, dil alt boyutu i¢in 0.88 ve sosyal-6z bakim alt boyutu i¢in 0.82
oldugu belirlenmistir. Elde edilen bu bulgular, 6l¢egin arastirma grubunda kabul edilebilir ve iyi
diizeyde i¢ tutarliliga sahip oldugunu gostermektedir.

Turkish Studies, 21(O1)



Investigation of the Effect of 8-Week Movement Training and Swimming Exercises. .. 403

Verilerin Analizi

Toplanan veriler, istatistiksel analizlerin gerceklestirilmesi amaciyla SPSS 25.0 programina
aktarilmis ve analiz siireci baslatilmistir. Olgek verilerinin analizi sirasinda, Slgiimlere ait puanlarin
dagilim o6zellikleri dikkate alinarak frekans degerleri, standart sapmalar ve aritmetik ortalamalar
hesaplanarak yorumlanmistir. Istatistiksel analiz asamasinda, verilerin normal dagilim varsayimini
karsiladig1 belirlenmistir. Bu dogrultuda, iki iligkili grup arasindaki aritmetik ortalamalarin anlaml
bir farklihk gosterip gdstermedigini belirlemek amaciyla Bagimlhi Orneklem t-testi uygulanmustir.
Bununla birlikte, iki bagimsiz grubun ortalamalari arasinda istatistiksel olarak anlamli bir fark olup
olmadigini degerlendirmek amaciyla, normal dagilim kosulunu saglayan veriler i¢cin Bagimsiz
Orneklem (Independent) t-testi kullanilmustir. Ayrica, elde edilen sonuglarin yalnizca istatistiksel
anlamlilik diizeyi ile sinirli kalmamasi ve miidahalenin etki diizeyinin ortaya konulabilmesi amactyla
Cohen’s d etki biiyiikliigii katsayisi hesaplanmis ve yorumlanmuistir.

Bulgular

Bu boliimde arastirma kapsaminda ulagilan bulgulara yer verilmis olup, veriler asagida
ayrintili olarak sunulmustur.

Tablo 1: Hareket egitimi ve yiizme grubu ¢arpiklik-basiklik puanlari

Gruplar Testler Boyutlar Carpikhik Basikhik p
Beden Nesne Kullanimi -,036 1,154 ,051
Sosyal Oz Bakim 1,298 1,854 ,000
2 i Mliski Kurma -1,121 ,906 ,101
E On Test Dil Becerisi ~128 1,292 054
.CE Duyusal Boyut -,519 ,897 ,128
£ Toplam Puan 010 773 330
’é‘) Beden Nesne Kullanimi ,339 -,846 ,980
E Sosyal Oz Bakim -,150 -,302 212
g Iliski Kurma ,835 1,563 ,409
= Son Test Dil Becerisi 2196 ~331 008
Duyusal Boyut -,833 -,091 ,770
Toplam Puan ,029 ,376 ,396
Beden Nesne Kullanimi -,625 -1,105 ,003
Sosyal Oz Bakim -,212 -,193 ,L100
On Test 1li§ki Kurr.n?l -,963 -, 742 ,000
= Dil Becerisi -1,343 1,437 ,000
£ Duyusal Boyut _947 -286 ,001
Qo Toplam Puan -1,219 -,268 ,017
g Beden Nesne Kullanimi 478 ,185 ,603
= Sosyal Oz Bakim -241 -,231 ,106
- Son Test fliski Kurma _493 -1,046 119
Dil Becerisi ,157 -,331 ,201
Duyusal Boyut -,480 -,623 ,052
Toplam Puan -,839 ,687 ,013

Tablo 1 incelendiginde, Shapiro-Wilk testi sonuglarina gére 6n test ve son test 6l¢ek alt boyut
puanlarinda normallikten sapmalarin istatistiksel olarak anlamli bir diizeyde olmadig1 goriilmektedir.
Shapiro-Wilk testi, normallik varsayimini degerlendirmek amaciyla kullanilan ydntemlerden
yalnizca biridir. Normal dagilima iligskin egrilerde belirgin sapmalarin olmadigi, ayrica garpiklik ve
basiklik katsayilarinin degerlendirildigi, bu katsayilarm tamaminin 1,5 araliginda bulundugu tespit
edilmigstir. Bu baglamda, Biiyiikoztiirk (2007) carpiklik ve basiklik katsayilarinin +1 arasinda yer
almasinin normallik gostergesi oldugunu belirtirken, Tabachnick vd. (2007) bu degerlerin +1,5
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araliginda bulunmasinin normallik varsayimini karsilamada yeterli oldugunu ifade etmislerdir. Bu
analizler 15181nda, puanlarin ¢arpiklik ve basiklik degerlerinin belirtilen sinirlar déhilinde yer aldig
ve normal dagilimda belirgin sapmalarin bulunmadig1 sonucuna ulasilmistir. Bu nedenle, parametrik
istatistiksel tekniklerin kullanilmas1 uygun goriilmiistiir.

Tablo 2: Hareket egitimi grubu veli ve egitmenlerin ABC 6lcegi 6n test- son test puanlarinin
degerlendirilmesi
Grup Alt boyut Olgiim N Mean Sd t p Cohen’s d
Beden Nesne On Test 13 26,46 9,83
Kullanimi Son Test 13 15,92 7,06 3,498 000 1,52
Sosyal Oz On Test 13 17,92 3,82
Bakim Son Test 13 11,46 4,35
On Test 13 32,38 3,80

6,889 ,000%* 1,91

iliski Kurma 15,414 ,000%* 4,27

’E SpnTest 13 17,15 3,13
Dil Becerisi g)?lTTzsstt g 1333 gig 5539 ,000%* 1,54
Duyusal Boyut g)‘;TTeesstt g ﬁgg ?451(2) 15173 ,000% 421
Toplam puan SO ‘;TTZS; g ! 16766594 155279 14,994 0004 4,16
e el I N g 1
Tham TSonTet T3 I a0 409 000136
g iliski Kurma g)?lTTzsstt g 33; g:gé 12,867 ,000%* 3,37
5 Dil Becerisi  —2nTest 13 2185 640 50 ggge 151

Son Test 13 13,77 3,61
On Test 13 20,69 4,09
Son Test 13 11,38 2,40
On Test 13 125,00 19,54
Son Test 13 72,46 11,79

Duyusal Boyut 8,124 ,000%* 2,25

Toplam Puan 10,763 ,000%* 2,98

*9<,050; **p<,001

Tablo 2 incelendiginde, hareket egitimi grubunda yer alan ¢ocuklara iliskin veli ve egitmen
degerlendirmelerine gore, ABC 6lgeginin tiim alt boyutlari ile toplam puaninda 6n test ve son test
dlgiimleri arasinda istatistiksel olarak anlamli farkhiliklar bulundugu gériilmektedir (p < ,001). On
test puanlarinin son test puanlarina gore daha yliksek olmasi, uygulanan hareket egitimi sonrasinda
cocuklarin davranigsal 6zelliklerinde belirgin diizeyde iyilesme gerceklestigini gostermektedir. Elde
edilen bu bulgu, hareket egitimi programinin ¢ocuklarin beden-nesne kullanimi, sosyal 6z bakim,
iligki kurma, dil becerisi ve duyusal 6zellikler lizerinde olumlu etkiler olusturdugunu; ayrica hem
veli hem de egitmen goriislerinin birbiriyle tutarli bicimde bu gelisimi destekledigini ortaya
koymaktadir. Bununla birlikte, Cohen’s d etki biiylikligii degerleri incelendiginde, tim alt
boyutlarda etki biiyiikliiklerinin ¢ok yiiksek diizeyde oldugu ve bir¢ok degiskende 2.0’1n {izerinde
degerlere ulastigi goriilmektedir. Bu durum, elde edilen sonuglarin yalnizca istatistiksel olarak
anlamli olmadigini, ayn1 zamanda uygulanan programin pratikte de oldukca giiglii bir etkiye sahip
oldugunu gostermektedir. Ozellikle egitmen degerlendirmelerinde elde edilen etki biiyiikliiklerinin
daha yiiksek olmasi, yapilandirilmig gozlem siireglerinin degisimi daha belirgin bigimde yansittigini
diistindiirmektedir. Genel olarak degerlendirildiginde, veli ve egitmen verilerinin birbiriyle tutarh
olmasi, bulgularin giivenirligini artirmakta ve uygulanan hareket egitimi programinin otizmli
cocuklarin davranigsal, sosyal ve iletisimsel gelisimleri tizerinde ¢ok ydnlii ve giiclii bir etkiye sahip
oldugunu ortaya koymaktadir.
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Tablo 3: Yiizme grubu veli ve egitmenlerin ABC 6lcegi 6n test - son test puanlarinin
degerlendirilmesi
Grup Alt boyut Olgiim N Mean Sd t p Cohen’s d
BedenNesne OnTest 13 2785 823

Kullaimi___SonTest 131500 492 >2% 0007 2%
S?;Zlflln? ’ é?:tllTTZsstt B 29(?’3584 gg? 7,791 ,000%* 2,16
s kK s aa o B9S 00 236
3 L
Dil Becersl g ri s ysus yas 1042 000t 289
Soyet TSonTet 13 102 330 10918 0 303
Toplam Pusn 3 r s g1 igs 100% 000 280
Pkl SonTes 13 1aigr sgo 414 000 317
SCS;’EIIH?Z SCZ)IIll Tl"eesstt g 29(2’6629 ;:;é 7,796 ,000%* 2,16
kiK1 i s 1075 0 297
R AT A
Dgg;ﬁ?l ;;2?; g }21;343‘ 1(7)2 6,826 ,000%* 1,89
Toplam Pugn _OnTest 1313000 3486 T T

Son Test 13 66,38 16,21

*9<,050; **p<,001

Tablo 3 incelendiginde, yiizme grubunda yer alan c¢ocuklara iliskin veli ve egitmen
degerlendirmelerine gore, ABC 6lgeginin tiim alt boyutlari ile toplam puaninda 6n test ve son test
dlgiimleri arasinda istatistiksel olarak anlamli farkliliklar bulundugu gériilmektedir (p <,001). On
test puanlariin son test puanlarina gére daha yiiksek olmasi, uygulanan yiizme egitimi sonrasinda
cocuklarin davranigsal 6zelliklerinde belirgin diizeyde iyilesme gerceklestigini gostermektedir. Elde
edilen bu bulgu, yiizme egitiminin ¢ocuklarin beden-nesne kullanimi, sosyal 6z bakim, iligski kurma,
dil becerisi ve duyusal dzellikler {izerinde olumlu etkiler olusturdugunu; ayrica hem veli hem de
egitmen gorislerinin birbiriyle tutarli bicimde bu gelisimi destekledigini ortaya koymaktadir.
Bununla birlikte, Cohen’s d etki biiylikligii degerleri incelendiginde, tiim alt boyutlarda etki
biiyiikliiklerinin ¢ok yiiksek diizeyde oldugu ve bircok degiskende 2.0’1n iizerinde degerlere ulastigi
goriilmektedir. Bu durum, elde edilen sonuglarin yalnizca istatistiksel olarak anlamli olmadigini, ayni
zamanda uygulanan programin pratikte de oldukea giiclii bir etkiye sahip oldugunu gostermektedir.
Ozellikle egitmen degerlendirmelerinde elde edilen etki biiyiikliiklerinin daha yiiksek olmast,
yapilandirilmis gozlem siireglerinin degisimi daha belirgin bi¢imde yansittigini diisiindiirmektedir.
Genel olarak degerlendirildiginde, veli ve egitmen verilerinin birbiriyle tutarli olmasi, bulgularin
giivenirligini artirmakta ve uygulanan hareket ve yiizme programinin otizmli ¢ocuklarin davranigsal,
sosyal ve iletisimsel gelisimleri lizerinde ¢ok yonlii ve giiglii bir etkiye sahip oldugunu ortaya
koymaktadir.
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Tablo 4: Velilerin Hareket egitimi ve Yiizme egitiminin ABC 6lcegi 6n test- son test puanlarinin

degerlendirilmesi
Test Alt Boyut Egitim N Mean Sd p Cohen’s d
Beden Nesne Hareket Egitimi 13 26,46 9,83 700 0.15
Kullanimi Yiizme 13 27,85 8,23 ’ ’
- Hareket Egitimi 13 17,92 3,82
Sosyal Oz Bakim Yiizme 3 20.54 6.05 ,200 0,52
- s Hareket Egitimi 13 32,38 3,80
3 Iliski Kurma Yiizme 3 28.85 10.11 ,249 0,47
= . .. Hareket Egitimi 13 19,85 8,58 "
Q Dil Becerisi Yiizme 3 28.69 4.61 ,003 1,32
Hareket Egitimi 13 21,08 2,50
Duyusal Boyut Yiizme 3 20,69 6.16 ,836 0,08
Hareket Egitimi 13 117,69 15,67
Toplam Puan Yiizme 13 126,62 32,10 377 0,34
Beden Nesne Hareket Egitimi 13 15,92 7,06 702 0.16
Kullanimi Yiizme 13 15,00 4,92 ’ ’
s Hareket Egitimi 13 11,46 4,35
Sosyal Oz Bakim Yiizme 3 9.38 2.81 ,161 0,56
2 e Hareket Egitimi 13 17,15 3,13 "
S Iliski Kurma Yiizme 3 13.54 431 ,022 1,00
g . .. Hareket Egitimi 13 10,77 5,42
) > > *
2 Dil Becerisi Yiizme 3 15.15 234 ,013 1,06
Hareket Egitimi 13 11,23 1,42
Duyusal Boyut Yiizme 3 10.23 3.30 ,325 0,40
Hareket Egitimi 13 66,54 9,79
Toplam Puan Yiizme 13 6331 12,08 461 0,29

*p<,050; **p<,001

Tablo 4 incelendiginde, hareket egitimi ve yilizme egitimi gruplarinda yer alan ¢ocuklara
iliskin veli degerlendirmelerine gore, ABC 6lgeginin 6n test ve son test dlclimleri incelendiginde,
bazi alt boyutlarda gruplar arasinda istatistiksel olarak anlamli farkliliklar bulundugu goriilmektedir
(p <,05). On test puanlar1 degerlendirildiginde, yalmzca dil becerisi alt boyutunda gruplar arasinda
anlamli farklilik oldugu ve yiizme grubunda yer alan ¢ocuklarin bu alt boyutta daha yiiksek puanlara
sahip oldugu belirlenmistir. Bu durum, baglangi¢ diizeyinde yiizme grubunun dil becerileri agisindan
daha avantajli oldugunu gostermektedir. Son test puanlar1 incelendiginde ise, iliski kurma ve dil
becerisi alt boyutlarinda gruplar arasinda istatistiksel olarak anlamli farkliliklar bulundugu
gorlilmektedir. Bu bulgu, uygulanan hareket egitimi ve yilizme egitimi programlarinin 6zellikle
sosyal etkilesim ve iletisim becerileri {iizerinde farkli diizeylerde etkiler olusturdugunu
gostermektedir. Bununla birlikte, Cohen’s d etki biiylikliigii degerleri incelendiginde, s6z konusu alt
boyutlarda etki biiyiikliiklerinin biiyiik diizeyde oldugu goriilmektedir. Buna karsilik, beden-nesne
kullanimi, sosyal 6z bakim, duyusal boyut ve toplam puan degiskenlerinde gruplar arasinda
istatistiksel olarak anlamli farklilik bulunmadigr ve etki biiyilikliiklerinin diisik diizeyde oldugu
belirlenmistir. Bu durum, her iki egitim programinin bu alanlarda benzer diizeyde -etkiler
olusturdugunu diisiindlirmektedir. Genel olarak degerlendirildiginde, elde edilen bulgular ve etki
biyiikliikleri birlikte ele alindiginda, baz1 alt boyutlarda belirgin grup farkliliklar1 bulunmakla
birlikte, bir¢ok degiskende hareket egitimi ve yiizme egitimi programlarinin benzer diizeyde etkili
oldugu anlagilmaktadir.
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Tablo 5: Egitmenlerin Hareket egitimi ve Yiizme egitiminin ABC 6lcegi 6n test-son test
puanlarinin degerlendirilmesi
Test Alt Boyut Egitim N Mean Sd p Cohen’s d
Beden Nesne Hareket Egitimi 13 27,46 10,28 266 0.44
Kullanimi Yiizme 13 31,54 7,81 i ’
- Hareket Egitimi 13 19,69 4,89
Sosyal Oz Bakim Yiizme 3 20,69 711 ,680 0,16
- s Hareket Egitimi 13 35,31 4,01
g Iliski Kurma Yiizme 3 30.23 9.99 ,102 0,66
= . .. Hareket Egitimi 13 21,85 6,40 “
© Dil Becerisi Yiizme 3 29,00 416 ,002 1,32
Hareket Egitimi 13 20,69 4,09
Duyusal Boyut Yiizme 13 18.54 7.05 ,350 0,37
Hareket Egitimi 13 125,00 19,54
Toplam Puan Yiizme 13 130,00 34386 636 018
Beden Nesne Hareket Egitimi 13 15,69 5,95 593 021
Kullanimi Yiizme 13 14,62 3,99 i ’
a Hareket Egitimi 13 11,31 4,70
Sosyal Oz Bakim Yiizme 13 9.62 3.36 ,301 0,41
2 s Hareket Egitimi 13 20,31 5,06
S Iliski Kurma Yiizme 3 16.08 5.58 ,054 0,81
g . .. Hareket Egitimi 13 13,77 3,61
c b b
2 Dil Becerisi Yiizme 3 14.85 2.7 371 0,36
Hareket Egitimi 13 11,38 2,40
Duyusal Boyut Yiizme 13 11.23 4.75 918 0,04
Hareket Egitimi 13 72,46 11,79
Toplam Puan Yiizme 13 6638 1621 285 0,43

*9<,050; **p<,001

Tablo 5 incelendiginde, hareket egitimi ve yilizme egitimi gruplarinda yer alan ¢ocuklara
iliskin egitmen degerlendirmelerine gore, ABC Olgeginin On test ve son test Olciimleri
degerlendirildiginde, baz1 alt boyutlarda gruplar arasinda farklhiliklar oldugu gériilmektedir. On test
diizeyleri incelendiginde, yalnizca dil becerisi alt boyutunda grup degiskenine gore istatistiksel
olarak anlamli bir farklilik bulundugu belirlenmistir (p <,05). Buna karsilik, beden-nesne kullanimi,
sosyal 6z bakim, iliski kurma, duyusal boyut ve toplam puan degiskenlerinde gruplar arasinda
istatistiksel olarak anlamli bir farklilik olmadigi tespit edilmistir. Bu bulgu, baslangi¢ diizeyinde
gruplarin biiyiik 6lgiide benzer 6zellikler gosterdigini, ancak dil becerisi agisindan yiizme grubunun
daha avantajli bir konumda oldugunu diisiindiirmektedir. Son test sonuglar1 incelendiginde ise, alt
boyutlarin biiyiik cogunlugunda gruplar arasinda istatistiksel olarak anlaml bir farklilik bulunmadigi
goriilmektedir. Bununla birlikte, iligki kurma alt boyutunda anlamliliga yakin bir farklilik (p =,054)
dikkat ¢ekmektedir. Cohen’s d etki biiyiikliigii degerleri incelendiginde, 6n testte dil becerisi alt
boyutunda ¢ok biiyiik diizeyde (d > 1.20), son testte ise iliski kurma alt boyutunda biiyiik diizeyde
etki biyikligi (d = 0.80) oldugu belirlenmistir. Buna karsilik, diger alt boyutlarda etki
biiyiikliiklerinin diigiikk diizeyde olmasi, hareket egitimi ve yiizme egitimi programlarinin bu
alanlarda benzer diizeyde etkiler olusturdugunu gostermektedir. Genel olarak degerlendirildiginde,
elde edilen bulgular ve etki biiyiikliikleri birlikte ele alindiginda, bazi alt boyutlarda sinirh diizeyde
grup farkliliklar1 bulunmakla birlikte, birgok degiskende her iki miidahalenin benzer diizeyde etkili
oldugu anlagilmaktadir. Bu durum, uygulanan egitim programlarinin genel olarak benzer kazanimlar
sagladigini, ancak Ozellikle iletisim ve sosyal etkilesim alanlarinda farkli diizeylerde etkiler
olusturabilecegini ortaya koymaktadir.
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Tartisma ve Sonuc¢

Bu arastirmada, otizm spektrum bozuklugu tanis1 bulunan ¢ocuklara sekiz hafta siireyle
uygulanan hareket egitimi ve ylizme programinin; duyusal gelisim, sosyal etkilesim becerileri, beden
ve nesne kullanim yeterlilikleri, 6z bakim becerileri ile dil gelisimi lizerindeki etkileri 6n test ve son
test verileri temel alinarak degerlendirilmistir. Analizler sonucunda elde edilen bulgular, alan
yazindaki benzer ¢alismalarin sonuglartyla karsilastirilmis ve yorumlanarak asagida ayrintili bigimde
sunulmustur.

Literatiirde problemli davranislar, bireyin giinlilk yasam islevselligini olumsuz etkileyen,
tekrarlayici ve islevsel olmayan davranig Oriintiileri olarak tanimlanmaktadir (Gabriels vd., 2005).
Lovaas (1981) problemli davranislarin 6grenme siireciyle uyumsuzluk olusturdugunu ve otizmli
cocuklarin gelisim gosterebilmesi icin bu davranislarin  azaltilmasinin  6nemli  oldugunu
vurgulamistir. Otizmli bireyler iletisim, sosyal etkilesim, duyusal algi ve davranig diizenleme
alanlarinda gesitli giicliikler yasamakta; dil gelisiminde gecikmeler, rutinlere agir1 baglilik ve duyusal
hassasiyetler siklikla gozlenmektedir (Copuroglu & Mengi, 2014; Elverici, 2021). Bu durum
bireylerin giinliik yasam, egitim ve toplumsal uyum siireglerini olumsuz etkileyebilmektedir (Unal,
2006). Fiziksel aktivite temelli miidahalelerin bu giigliiklerin azaltilmasinda destekleyici rol
oynayabilecegi belirtilmektedir. Obrusnikova ve Miccinello (2012) ebeveyn goriislerine dayali
calismalarinda fiziksel aktivitenin sosyallesme ve kurallara uyum agisindan olumlu katkilar
sagladigini bildirmistir. Neely vd. (2015) duyusal uyaran eksikliginin problem davraniglara yol
acabilecegini ve egzersizin bu eksikligi azaltabilecegini ifade etmistir. Hanley vd. (2014) ise problem
davraniglarin azaltilmasinin sosyal beceri gelisimini ve hedeflenen becerilerin kazanimin
hizlandirdigini ortaya koymustur.

Hareket egitimi grubunda yer alan veli ve egitmen goriislerine gére, ABC 06lgegi toplam
skoru ve tiim alt boyutlarinda ve 6n test - son test diizeylerinin katilime1 tiirline gore istatistiksel
acidan anlamli farklilik oldugu tespit edilmistir.

Literatiir incelendiginde, hareket egitimi uygulamalariin otizmli ¢ocuklar iizerinde olumlu
etkiler olusturdugu goériilmektedir (Chowdhury vd., 2017; Cohen & Amerine-Dickens, 2006; Atasoy
vd., 2026; Lovaas, 1987; Smith vd., 2000; Vismara & Rogers, 2010). Hareket egitiminin yalnizca
fiziksel becerileri degil, ayn1 zamanda sosyal etkilesim ve davranigsal diizenleme gibi gelisim
alanlarini da destekledigi belirtilmektedir (Cohen & Amerine-Dickens, 2006; Lovaas, 1987). Otizmli
cocuklar arasindaki bireysel farkliliklar dikkate alindiginda, miidahalelerin esnek ve
bireysellestirilmis olmasi gerektigi vurgulanmakta; aile ve egitmen katiliminin programin etkililigini
artirdig1 ifade edilmektedir (Smith vd., 2000; Vismara & Rogers, 2010). Egzersiz programlarinin
davranigsal, sosyal ve motor gelisim iizerinde olumlu etkileri oldugu bircok c¢aligmada rapor
edilmistir (Young & Furgai, 2016; Orhan, 2014; Yanardag, 2007). Ayrica fiziksel aktivitenin
problem davraniglarin azaltilmasinda istatistiksel olarak anlamli farklilik olusturdugu ve motor
beceriler ile denge gelisimini destekledigi belirtilmektedir (Alp & Camliyer, 2016; Pezhman, 2017;
Er, 2018). Bununla birlikte bazi c¢alismalarda stereotip davranislardaki azalmanin kisa siireli
olabilecegi de ifade edilmektedir (Young & Furgai, 2016).

Yiizme grubunda yer alan veli ve egitmen goriislerine gore, ABC 6lgegi tiim alt boyutlarinda
ve Olcegin toplam skoru 6n test-son test degerleri arasinda istatistiksel agindan anlaml farklilik tespit
edilmistir. Elde edilen bulguya gore veliler ve egitmenler tarafindan gézlemlenen ¢ocuklarin son test
diizeylerinde ileri diizeyde bir gelisme oldugu anlasilmaktadir.

Literatiir incelendiginde, yiizme ve su i¢i egzersiz programlarinin otizmli bireylerin beden
farkindaligy, sosyal becerileri, 6z bakim becerileri ve duygusal diizenleme alanlarinda olumlu etkiler
olusturdugu goriilmektedir (Taner, 2020; Davis & Brown, 2017). Yiizme egitiminin duyusal
diizenleme ve beden farkindaligimi artirdigy; sosyal etkilesim, 6z giiven ve yasam kalitesi iizerinde
destekleyici etkiler sagladigi belirtilmektedir (Taner, 2020). Ayrica ylizme egzersizlerinin motor
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koordinasyon, denge ve genel fiziksel gelisimi destekledigi rapor edilmistir (Davis & Brown, 2017;
Yilmaz vd., 2004). Su temelli miidahalelerin sosyal davranislar ve akuatik beceriler iizerinde de
olumlu etkiler olusturdugu vurgulanmaktadir (Pan, 2010). Uyarlanmis su i¢i egzersizlerin, 6zel
gereksinimli bireylerde stereotipik davranislarin azalmasina ve sosyal etkilesimin artmasina katki
sagladigi; sosyal beceri gelisimini ve yasam kalitesini destekledigi ifade edilmektedir (Lepore vd.,
1998; Uzungayir, 2016; Kuruoglu & Uzungayir, 2020; Bella, 2019; Top, 2015).

Veli goriislerine gore ABC 6lgegi On test sonuclar incelendiginde, hareket egitimi ve yiizme
gruplar arasinda dil becerisi alt boyutunda istatistiksel olarak anlamli farklilik tespit edilmistir. Son
test sonuglarinda ise gruplar arasinda iliski kurma ve dil becerisi alt boyutlarinda anlamli farklilik
oldugu belirlenmistir. Buna karsin, her iki grubun 6n test—son test puanlar1 karsilastirildiginda beden
ve nesne kullanimi, sosyal 6z bakim, duyusal boyut ve toplam puanlarda anlamli bir farklilik
saptanmamigtir.

Literatiir incelendiginde, hareket ve egzersiz temelli uygulamalarin otizmli bireylerin dil,
biligsel ve sosyal gelisim alanlarinda olumlu degisimler olusturdugu goriilmektedir. Berigel (2015)
egzersiz ¢aligmalarinin otizmli ¢ocuklarin dil-biligsel gelisimi ve 6z bakim becerilerinde anlamli
farklilik yarattigimi belirtmistir. Cevik & Kabasakal (2013) ve Bayam (2017) spor ve oyun temelli
uygulamalarin 6zel gereksinimli ¢ocuklarin dil gelisimi ve sosyal becerilerinde artis sagladigini
ortaya koymustur. Benzer sekilde Mitchell & Lashewicz (2015) rekreasyon ve spor etkinliklerine
katilimin otizmli ¢ocuklarin fiziksel, biligsel ve dil gelisimine olumlu katki sundugunu bildirmistir.
Egzersiz temelli miidahalelerin sosyal etkilesim ve iletisim becerileri iizerinde de destekleyici etkiler
olusturdugu vurgulanmaktadir (Alexander vd., 2011; Bahrami vd., 2016; Bass vd., 2009; Gabriels
vd., 2012; Garcia-Villamisar & Dattilo, 2011; Hameury vd., 2010; Movahedi vd., 2013; Pan, 2010).
Akran destegine dayali miidahaleler ile uyarlanms fiziksel aktivite programlarinin, otizm spektrum
bozuklugu tanili cocuklarda g6z temas1 kurma, ortak dikkat gelistirme, iletisimi baslatma ve sosyal
sohbeti siirdiirme becerilerini artirdigi bildirilmektedir (McFadden vd.,2014; Chan vd.,2021).
Arastirmalar, elde edilen kazamimlarin yalnizca uygulama siirecinde siirli kalmadigini, izleme
degerlendirmelerinde de devam ettigini ortaya koymaktadir. Bu bulgular, akran aracili ve hareket
temelli uygulamalarin sosyal iletisim becerilerinin kaliciligin1 destekleyen etkili yaklagimlar
oldugunu gostermektedir (Harrell vd.,1997; Brookman vd., 2003; Chu & Pan, 2012; Yarimkaya vd.,
2017). Ayrica su temelli terapiler ve terapétik binicilik gibi uygulamalarin psikososyal, motor ve
iletisim alanlarinda olumlu geligsmeler sagladig: ifade edilmektedir (Akpinar vd., 2016; Karakilgik
vd., 2023). Bununla birlikte bazi ¢alismalarda alic1 dil becerilerinde belirgin degisim gézlenmemekle
birlikte, gevresel uyaranlara tepki verme davranislarinda gelismeler rapor edilmistir (Oztiirk, 2010).

Egitmen goriislerine gére ABC 6lcegi On test—son test diizeyleri incelendiginde, hareket
egitimi ve yilizme gruplar arasinda yalnizca dil becerisi alt boyutunun 6n test puanlarinda istatistiksel
olarak anlaml fark tespit edilmistir. Buna karsilik beden ve nesne kullanimi, sosyal 6z bakim, iliski
kurma, duyusal boyut gibi alt boyutlarda ve 6lcegin toplam On test- son test puanlarinda grup
degiskenine gore anlamli bir fark bulunamamastir.

Literatiir incelendiginde, fiziksel aktivitenin OSB’li bireylerin sosyal yetersizlikleri {izerinde
olumlu etkiler olusturdugu goriilmektedir. Durmus vd. (2021) OSB’li bireylerin sosyal
yetersizliklerinde fiziksel ve psikolojik sorunlarin etkili oldugunu; fiziksel aktivitenin ise sosyal
iletisim becerilerinin gelismesine ve tekrarlayan davraniglarin azalmasina katki sagladigini
belirtmistir. Fiziksel aktiviteye katilimin bireylerin sosyal ¢evre edinmelerine ve yasam kalitelerinin
artmasina olanak sundugu ifade edilmektedir. Benzer sekilde ¢esitli calismalar, spor ve egzersiz
programlarina katilan otizmli bireylerin sosyal beceri diizeylerinin daha yiiksek oldugunu ortaya
koymustur (Giiltekin Akduman vd., 2015; Atasoy vd., 2026; Esen, 2010; Erol, 2014). Tenis, yiizme
ve farkli spor uygulamalarinin sosyal yeterlik, 6z giiven, géz temasi, akran iliskileri ve sosyallesme
iizerinde olumlu etkiler sagladig1 belirtilmektedir. Ayrica motor becerilere yonelik uygulamalarin
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kaba motor ve nesne kontrol becerilerinde anlamli gelismeler olusturdugu rapor edilmistir (Mirzaei
& Aslankhani, 2015; Arslan & Ince, 2015). Motor yeterlik ile sosyal beceriler arasindaki iligkinin de
literatiirde desteklendigi goriilmektedir. Derer (2018) motor yeterlik diizeyi yliksek olan ve problem
davraniglart daha az olan ¢ocuklarin sosyal beceri diizeylerinin daha yiiksek oldugunu belirlemis;
motor yeterlik, fiziksel aktiviteye katilim ve problem davranislarin sosyal beceri iizerinde etkili
oldugunu ortaya koymustur. Grup temelli fiziksel aktivite programlarinin katilimcilar1 yeni sosyal
ortamlara dahil etmesi ve fiziksel gelisim saglamasi nedeniyle sosyal becerileri destekledigi
diisiiniilmektedir (Mirzaei & Aslankhani, 2015; Yanardag vd., 2009; Arslan & Ince, 2015).

Caligmada elde edilen bulgular sonucunda; otizm spektrum bozuklugu tanisi bulunan
cocuklara yonelik uygulanan hareket egitimi ve yiizme programlarinin; duyusal gelisim, sosyal
etkilesim kurma, beden farkindaligi, nesne kullanimi, 6z bakim becerileri ve dil gelisimi iizerinde
olumlu katkilar sagladigi belirlenmistir. Diizenli ve siirdiiriilebilir egzersiz uygulamalarinin, bu
cocuklarin mevcut becerilerini giiglendirdigi gorilmektedir. Hareket ve yiizme temelli egitimler
sayesinde ¢ocuklarin motor beceriler kazandiklari, kendi bedenlerini daha iyi tanidiklari, ¢evrelerini
kesfetme firsat1 bulduklar1 ve 6zgiivenlerinin arttig1 saptanmistir. Ayrica bu tiir etkinliklerin dikkat
siiresini uzattig1 ve iletisimsel becerilerin gelisimini destekledigi tespit edilmistir.

Oneriler

Bu calismadan elde edilen sonuglar dogrultusunda, gelecek arastirmalarda, davranigsal
degisimlerin yalnizca ebeveyn ve Ogretmen gozlemlerine dayali olarak degil, video kayitlari
araciligryla sosyal etkilesim siklig1 ve duygusal tepkilerin sistematik analizini igeren objektif veri
toplama yoOntemleriyle desteklenmesi Onerilmektedir. Ayrica ebeveyn ve egitimcilerin miidahale
siirecine aktif katiliminin saglanmasi, miidahalenin etkililigini artirabilir; bu katilimin ¢ocuklarin
giinlik yasam becerilerine ve sosyal uyumlarina yansimalariin incelenmesi ise calismanin
kapsamini ve uygulamaya doniik katkisini giiclendirebilir.
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