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Introduccién
Marco teérico

Trastorno del Espectro Autista

El Trastorno del Espectro Autista (TEA), tal y comodséine en el dltimo
Manual Diagnésticoy Estadistico de los Trastornos Mentales (DSMAPA,
2013), se caracteriza pofa presencia dedificultades persistentes en la
comunicacion social y en la interaccion social en diversos contdgtgs
dificultades para compartir juegos imaginativpsy patrones restrictivos y
repetitivos de comportamiento, intereses o actividafgeg, movimientos
estereotipados)kl diagnostico deTEA puede ir acompanado de dificultades en
lenguaje y discapacidad intelectuaktes sintomas estan presentes en las primeras
fases del periodo del desarrolledicando que el nifio que es posteriormente
diagnosticado con TE#ieneun desarrolldempranaiferente a aquélel nifio con
desarrollo tipico (DT).

Desarrollo en elprimer afio de vida

Segun Riviére (1990), si los nifioen TEA tienerdificultades erdiferentes
areas del desarrollo como la interaccion social, el lenguaje verbal, el sistema
emocional habilidades simbdlicas y juego imaginativo, es porque dichas funciones
estan inteconectadas en el DT como wacimo funcional El bebé, desde que
nace es unanimal socialque muestra umayor interés antestimulos sociales
ofrecidos por personas, comportamientos preimitativos y patrones de sincronia
interactiva (Condon y Sander, ¥)7En los tres primeros meses de vida, el bebé
desarrolla lehabilidadde compartir el mundo interno de otras personas a través de
su sistema emocional y la empatia, mostragekios faciales y otras expresiones
emocionalessintiendoa su veda emocionque dichogyestosrepresentanA esta

habilidad se le ha denominadotersubjetividad primaria(Trevarthen, 1980).
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Hacia los seis meses, los bebés desarrollan habilidades que les ayudan a
beneficiarse de las contingencias sociales y a anticipar situacopesir del
recuerdo y reconocimiento de las figuras de apiEgeia los ocho meses| bebé
desarrollaconductas protoimperativadirigidas a pedir alguna cosa gonductas
protodeclarativascuyo fin es el de compartir la experiencia y el interés por un
objeto o situaciébnHacia los doce meses de edatl,bebé muestra constantes
conductas protoimperativas y protodeclarativas. Sin embbrgaifios con TEA
presentan dificultades en la mayoria, si no en todas, las habilidades anteriores.
Particularmentea ausencia de conductas protodeclarativda earacteristica mas
evidente del nifio que es posteriormente diagnosticado con E&A. dificultad

estd asociada al hecho de que el infante no ha alcanzado el siguiente nivel de
intersubjetividad (Tomasello995), segun el cual este debe ser capaz de percibir a
los demas como persongge piensan y sientdgual queél y con quien puede
compartir sus pensamientos e intereses (Hobs®8; I®aronrCohen, Leslie y

Frith, 1985). Siguiendo el concepto de racimocfanal, cuando la evolucion de

las habilidades anteriores es limitada, el desarrolllmslsimbolos yla aparicion

del lenguajetambiénse ven afectado&n consecuencia, el nifio con TEAta en

riesgo decrece& sin un sistema de comunicaci@n un nundo altamente
impredecible, quedando expuesto a una falta de significado congtaatetanto,

a una limitada capacidad para ejercer control sobre él
Atencion conjunta

Las conductas protodeclarativas estdirectamenterelacionadas corda
habilidadde aten®n conjunta(AC) quepuede definirse como la capacidad de una
persona para compartir con otra el foco de atenciéon hacia un determinado objeto o
evento mediante el uso de gestos como seguir la mirada o sefalar.
Tradicionalmente, se han diferenciado dosndes grupos de habilidades de AC:
iniciacion de AC (IAC), que incluye habilidades como el contacto visual o el
cambio del puntade lamirada para dirigir la atencion de un compafiero social

hacia un foco de interég,respueta de AC (RAC) queincluye habiidades como
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seguir la mirada o sefialar en respuesta a una interaccidén iniciada por un
compafero socialEl nifio con TEA que todavia esta enfése preverbal del
desarrollo presentdificultades en IAC y, sake todo en RAC, en comparacion con

los nifios ca DT. Conforme el nifio con TEA avanza hacia fases mas tardias del
desarrollo y adquiere lenguaje, las diferencias en RAC mpa@cion a los nifios

con DT se reducen. Sin embargo, las diferencias en IAC se mantienen
significativas durante méas tiempo, pnessdo el nifio con TEA un nimero mucho
menor de conductas de IAC (Mundy, Sigman, Ungerer y Sherman, I286).
indica que las habilidades de RAC son criticas para muchos aspectos del desarrollo
infantil, entre elle la adquisiciérde lenguaje (Charman, BP3), mientras que las
habilidades de IAC parecen estar mas asociadas a diferencias crénicas entre

personas con TEA y persoramn DT (Gangi, Ibafiez y Messinger, 2014).
Intervenciones en AC

Métodos y técnicas dastruccidntradicionalescon un enfoque condtual
como el andlisis de conducta aplicadBA) y la ensefianza mediante ensayos
discretos (DTT Lovaas,Berberich, Perloff y Schaeffer, 1966 el ensayo de
respuesta pivote (PRT; Koegel y Koegel, 1988 como métodos con un enfoque
mas interaccionta e inclusivocomo elModelo Denver de atencion temprana para
nifios pequefios con autisr®SDM; Rogers y Dawsqr2010) han sido efective
para la mejora de habilidades de &g, Martins y Harris, 2006Rogers et al.,
2006; Whalen y Schreibman, 2003Métodos especificamente dirigidos k
mejora de habilidades de AC como JASPHER sus siglas en inglé¥int
Attention, Symbolic Play Engagement and Regulatiasari, Freeman vy
Paparella, 2000 también han resultadsignificativamenteeficaces(e.g, Kasari,

Freeman y Paparella, 2006).
Tecnologias de la informacién y la comunicacion

Por otro ladoel uso de tecnologiade la informacién y la comunicacion

(TIC) como ordenadores personal¢BCs) moviles inteligentes de dltima
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generacién o tabletas um practica que va en aumemio las intervencioneson
personas con TEA debidd gran interés queestosdispositivos tecnoldgicos
despiertan en la mayoria de elleshecho de queak TICofrecenprincipalmente
informacion visual, peden personalizarseedacuerdo connecesidades de
comunicacion, dificultades sensoriales, preferencias e intereses, y ofrecen entornos
altamente predecibles, son algunas de sus ventajas mas promiDeseEs. la
década de los setenta en que se publicaron los primeros esjueliesploraron el
impacto del uso de las TIC en personas con TEA (Colby, 1973; Colby y Smith,
1971), el numero de publicaciones sobre este tema ha registrado un continuo
ascenso, y ha sido la entrada del s. XXI, acompaiadadultipleshallazgos
cientficos e importanteavances tecnoldgicos, la que ha supuesto un crecimiento
exponencial en el nimerde tales publicacionefientz, Goodwin, Hayes vy
Abowd, 2014).

Evidencias basadas en la practicde TIC para TEA

Numerosas revisiones narrati@sg, Goodwn, 2008)y sistematicage.g,
Wass y PorayskRomstd, algunas delas cuales incluyemmetaanalisis (e.j.,
Grynszpan, Weiss, Pérf¥az y Gal, 2014)se han llevado a cabo con el fin de
sintetizar grupos de estudios en los que se han utilizado TIC yaewlimpacto
conjunto que esgahan tenido sobre las personas con TESas revisiones indican
gue el uso dEIC puedeser efectivo, pero detectan limitaciones metodolégicas
importantes en los estudios empirictees como el uso de muestras de
participaites pequefias lp ausencia de estudios longitudinalEketcherWatson,
2014) Estas limitaciones estan relacionadagre otros factoreson el ciclo corto
de vida que tienen las TIQHerrera, 2015),pues para realizar un estudio
metodolégicamente rigaso se precisa de mucho mas tiempo del guen
algunas TIC debido a su rapida evolucipfiacil extincion Dichas limitaciones
dificultan el establecimiento de evidencias basadas en la practica (EBP) en el
campo de las TIC para TEApmplicandoque lasTIC lleguen a considerarse una

herramienta de intervencién ciertamente efectiva.
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Estructura de la presente tesis doctoral

Esta tesis estfbrmada portres estudiogjue estamelacionados entre.sf\
continuacion, se detalla el objetivo, método y principaésultados de cada uno de
ellos.

Estudio 1
Objetivo

El objetivo de este estudamnsistiéen llevar a cabo una revision sistemética
de la literatura para describir las tendencias actuales de intervenciones basadas en
el uso de TIC para personas con TEA

Método

Para ello, se realizna blsqueda sistematiem cuatro bases de datos
electrénicas: PsycINFO,Education Resources Information Center (ERIC)
PubMed y Wed of Science. Se utilizaron palabras clave relacionas coreliGA (
autism) y TIC é.g, compuer) para localizar articulos escritos en inglés vy
publicados en revistagvisadagor pares durante el periodo 2680015 (el detalle
de términos y combinaciones puede consultarse en el ApéndiésiAklismo, se
realizaron busquedas manuales las listasde referencias de los articulos

identificados.

Se establecieron criterios de inclusion y de exclusion. Cada estudio tenia que
evaluar la efectividad de una intervencion de una duracién no inferior a dos
sesiones, basada en el uso de al menos una TIGilecoenos una persona con
TEA, y dirigida a la mejora de una habilidad relacionada con sintomas de TEA, un
area curricular, u otro aspecto relacionado con el bienestar de la persona. Estudios

de revision, evaluacion o de viabilidad de TIC fuez&oluidosdel andlisis

Para la seleccidon de estudios y extraccion de informacién se llevé a cabo un
minucioso procedimiento basado eracuerdo entrguecespara el cual la autora

de esta tesis conté con la ayuda de dos compafieras de investi§agiantiode
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una lista inicialsin duplicadosle mas d&,000 articuloguyos titulos y resimenes
fueron examinadosTras eliminar, en primer lugar,geellos queno estaban
relacionados con el tema de investigacion y, en segundo lugar, aquellos que,
estando relacionadpso cumplian los criterios de inclusiéh71l fue el nimero

total de articulos obtenidos en la basqueda electronica. Ademas, se incluyeron siete

estudios localizados manualmente.

Estos 178 articulos fueron examinados para extraer informacion ¢apre:
las caracteristicas de los participantes (nUmero, género, edad y diagnéstico); (b) la
TIC utilizada como variable independiente; (c) la habilidad medida como variable
dependiente; (d) el disefio de investigacién aplicado; (e) el lugar donde se
implementé lantervencién; (f) el pais en el cual se realizé; (g) el afio en que se

publicé el articulo; (h) la revista en la cual se publicé el articulo.

Tanto en la selecciébn de los estudios como en el procedimiento de
extraccién de informacién, se alcanzé un 100%adeerdo entre juecese
llevaron a cabo analisis univariados y bivariados sobre los datos obtenidos para las
variables mencionadas anteriormente, utilizando el programa IBM SPSS Statistics
22.0.

Resultados

El nimero de participantes incluidos en cadadistiue desde uno hasta
121. Estos fueron principalmentaronesen edad escolafe primaria y secundaria
(5-17 afios) Se detecté una escasez de estudiosnoojeres y con personas de
edad adulta(+18 afios) Algunos estudios no reportaron informacién soble
género y la edad de los participantes. cuanto al diagndstico, se encontré una
variedad muy amplia de etiquetas diagnésticas, no siempre acompafiadas de las
herramientas de evaluacion correspondientes, que impididé elaborar un resultado

general.

En cuanto a las TIC, se obtuvo informacid@lel aparatoo hardware (HW;

e.g, PC tableta, etg, la naturaleza del programa utilizadosoftware (SW,
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genérico, para necesidades especiales o creado para la investigacion), y el método
concreto que se empleé paransefiar (MoD; secuencia interactiva,
desencadenamiento, etc.los PCs seguidos de las tabletas, los teléfonos
inteligentes y los robots son los HW mas utilizados en las intervenciones con
personas con TEAEN general, el SW genérico fue mas utilizasilabe todo con
teléfonos inteligentes. Sin embargo, las tabletas fueron muy utilizadas con SW para
necesidades especiales y los robots principalmente con SW creado para la
investigacion Secuencia interactiva y desencadenamiento fueron los métodos mas
empleads en las intervenciones, sobre todo aquellas basadas en el uso de PCs,
tabletas y teléfonos inteligentes. Agente interactivo fue el método escogido por la

mayoria de estudios basados en el uso de robots.

Las habilidades se dividieron en tres grupo@muncacion e interaccién
social, académicas y de la vidatidiana La mayoria de los estudios se dirigieron
a la mejora de habilidades de comunicacién e interaccion social, sobre todo
aqguellos enfocados en nifios en edad temprana y primatiag8os)Los esudios
enfocados en participantes de edad secundarid{1&ios) se dirigieron a la
mejora de habilidades académicas y aquellos enfocados en participantes adultos
(18+ afios) se dirigieron principalmente a la mejora de habilidades de la vida

cotidiana

La mayoria de los estudiogrincipalmente aquellos que contaron con
menos de 10 participantesinpled disefios de caso Unico, sobre todo disefios de
linea base mudltiple y de prueba multiple. De aquellos estudios que emplearon
disefios de grup@principalmente quellos que contaron con 10 participantes o
mas) la mitad lo hicieron sin incluir un grupo control o de comparacién. Un
ndamero muy pequefio de estudios aplicaron ensayos controlados y aleatorizados,

habiendo sido estos publicadmslos Ultimos tres afiosamgidos en la revision.

Entornos naturales como la escuéleron los lugares elegidos por la
mayoria de los estudios para llevar a cabo las intervenciones basadas en el uso de

TIC, sobre todo aquellas dirigidas a participantes en edad primaria y seagdari
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17 afos) y enfocadas en la mejora de habilidades de comunicacién e interaccion
social y académicas Sin embargo, aquellos estudios realizados en centros
vocacionales o entornos laborales se dirigieron a personas de edad adulta (18+
afios) y se enfocancen la mejora de habilidades de la wdéidiana

Los estudios seealizaronen 22 paises diferentes. Estados Unidos, seguido
de Reino Unidofueronlos paises en los que evarona cabo un mayor nimero
de intervenciones con TICs en personas con THAOmero de publicaciondse
incrementandosgradualmentalesde 2010, hasta alcanzar un crecimiento de un
214% en 20102015 en comparacion con 20R009. En el dltimo afio el
crecimiento fue més significativo, habigdesse detectado un 38% mas de
publicacimes en 2015 que en 2014s articulosse publicaron en un total de 75
revistas, 45 de las cuales estan actualmente incluidas éouslal Citation
ReportgV de Thomson Reuters (2016Revistas especializadas en TEA y
necesidades especiales publicaron kyaonia de los estudios, siendournal of
Autism and Developmental Disorddesrevista que public6 umayor nimerode

ellos.
Estudio 2
Objetivo

El objetivo de este estudio fue dobken primer lugarse llevé a cabo una
revision sistematica de la literadupara describir las intervenciones basadas en el
uso de TIC que se implementaron para la mejora de habilidades de AC en personas
con TEA. Y, en segundo lugase analizé la calidad metodolégica y se determiné
el nivel de evidencia alcanzado por los estsidue fueron incluidos en la revision

sistematica.
Método

Para la revision sistemética, se aprovechd la busqueda realizada en el
Estudio 1, pues fue lo suficientemente amplia como foematificar los estudios

gue seincluirian enesta nueva revision. Asismo, los criterios de inclusion y de
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exclusion establecidos para el Estudio 1, se aplicaron en este estudio, por lo que el
namero de articulos del cual se partié6 fue de 178. Sin embargo, puesto que el
objetivo de esta nueva revisiGue mas precisq seafadié unnuevo criterio de
inclusion: cada estudio tenia que enfocarse especificamente en la mejora de, al
menos, una habilidad de A@.¢, seguir la mirada o sefialaffjras aplicar este
criterio adiciona) se incluyeron en la revision un total de cinestudios. Las
variables a analizar fueron las mismas que en el Estydesgdecificando las
habilidades de AC ensefiadas en cada estudio de interveReiésto que el
namero de articulos fue manejable, en comparacién al conjunto incluido en el
Estudio 1, e llevo a cabo wumnueva revisiépormenorizadale cada uno de los

estudios paraxtraer informacion mas detallada peaala una de las variables

Para analizar la calidad metodol6gica y determinar el nivel de evidencia
alcanzado por los cinco estudioslinidos en la revision sistemética, se aplico el
método de evaluacion de Reichow, Volkmar y Ciccetti (208¢ consiste en un
conjunto de herramientas que han sido disefiadas para medir el rigor y la fuerza de
un grupode estudios y determinau nivelde EBP (ver Apéndice D)Este método
estandarizado fue elegido entre todos los que se encuentran disponibles en la
literatura po dos razones principalmente: ha sido desarrollado para evaluar la
evidencia empirica de intervenciones para personas con TEAte@evaluar un
conjunto deestudi® que presentan una combinacion de diferentes disefios de

investigacion (disefos de casuido y disefios de grupo).
Resultados

Los cincoarticulosincluidos en la revisiosisteméaticdueron los deCheng
y Huang (2012), Csta, Lehman, Dautenhahn, Robins y Soares (2015), Goodrich et
al. (2012),Tapus et al. (2012), y Warren et al. (2013). total de 23 pdicipantes
varones de entre 2 12 afios fueron incluidos en los estudios. En cuanto al
diagnéstico de los participanted,igual que ocurria en el Estudio 1, se detecté el
uso de una variedad de etiquetas diagnésticas (TEA, autismo, autismo moderado,

autismo severo y trastorno generalizado del desarrollode diferentes
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herramientas para el diagnéstidae.( Autism Diagrostic Observation Schedule
[ADOS] y Childhood Autism Rating Scal(CARS)), queno fueron reportadas en
todos los estudios.

En cuanto a las TIC, cuatro de los estudios utilizaron robots y un estudio
utilizé realidad virtual (RV). Mas concretamenigpus éal. (2015) utiliaronel
robot Nao con un sensor Kinect para que este pudiera seguir los movimientos del
participante. Warren et al. (2015) también uitn el robot Nao, pero con un
sistema de seguimiento de ojos para registrar la mirada de losippatts.
Goodrich et al. (2012) desarrollaron el robot Troy y lo usaron en combinacion con
un mando Wii para dirigir al robot en funcién de las acciones del participante.
Costa et al. (2015)tilizaron el robot KASPAR con un teclado con el que
controlaronlas respuestas del robot a partir de las acciones del participante.
FinalmenteCheng y Huang (2012)esarrollaron un programa de RV denominado
JASL, de sus siglas en inglédsint Attention Skills Learningpara eluso delcual
necesitaron un ordenador g proyectores. También afiadieron al sistema un
teclado ydata glove que son unos guantes utilizados para interaccionar, mediante
motricidad fina, con entornos virtuales y de robética. Los cinco estudios utilizaron
SW que fue especialmente disefiado pasadrsvestigaciones. En todos los estudios
en los que se usé un robot, el método utilizado para implementar la intervencién
fue el de agente interactivo. El estudio que us6 RV incluyé agente interactivo y

también simulacion.

En cuanto a las habilidades A€, los estudios revisados se enfocaron en un
rango amplio de diferentes habilidades de IAC y RAC. Mas concretan@geg
y Huang (2012) usaron el programa JASL para la mejora de las habilidades de IAC
de mostrar y compartir, y de las habilidades de Ri&Gefialar y mostrar. Costa et
al. (2015) utilizaron al robot KASPAR para la mejordatehabilidades de IAC de
tocar al robot y sefalar, y de las habilidades de RAC de seguir al robot con la
mirada, seguir susjos, tocarle, sefialarle y mover la cab&zaodrich et al. (2012)

utilizaron Troy para mejorar las habilidades de IAC de utilizar la mirada, sefalar y
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usar otros gestos para dirigir la atencion del otro, y las habilidades de RAC de
seguir al robot con la mirada, girar la cabeza y sefidlapus etal. (2012)
utilizarona Nao para mejorar la habilidad de IAC de iniciar acciones de motricidad
gruesa mientras se mira al compafero de interaccién, y la habilidad de RAC de
seguir la mirada del compafiero de interaccKinalmente, Warren et al (2015)
utilizaron a Nao para mejorar la habilidad de RAC de girarse para mirar el objeto
de atencion compartida.

Goodrich et al. (2012), Tapus et &012), y Cheng y Huang (2012)
aplicaron disefios de caso uUnico (AB, ABAC y disefio de prueba multiple,
respectivamenj)e mientras que Warren et al. (2015) y Costa et al. (2015) aplicaron
disefiosde grupo.Tres de los estudios fueron realizados en laborat@@beng y
Huang, 2012; Tapus et al., 2012; Warren et al., 2015 studio en una clinica de
intervencion (Goodrie et al., 2012) y un estudio en un colegio de primaria para
nifos con necesidades educativas especiales (Costa et al., 2L Bstudios se
llevaron a cabo en cuatro paises distintos: Estados Unidos (Goodrich et al., 2012;
Warren et al.,, 2015), Reino Wi (Costa et al., 2015), Rumania (Tapus et al.,
2012) y Taiwan (Cheng y Huang, 201unque la revision incluy@rticulos
publicados desde 2000, los primeros estudidgidos ala mejora de AC mediante
el uso de TIC no aparecieron hasta 2012. Estoamglie los cinco estudios fueron
publicados en los ultimos cinco afidSada estudio s@ublicé en una revista
distinta estando algunawasespecializadas en TEA y otras n&pecializadasn
TIC, y todas ellas incluidas en &burnal Citation Report¥ de Thomson Reuters
(2016)

Los cinco estudiosobtuvieron valores bajos en rigor metodoldgico,
principalmente debido a la falta de una mayor descripcion de las caracteristicas de
los participantes, la ausencia de evaluacién del mantenimiento y generalizcion d
las habilidades ensefiadas, y la participacionpéesonas responsables de la
intervencionque desconocian a los participantes y vicevédgaguno de los dos

estudios de grupo incluyé un grupo de control o de comparacion ni tampoco indico
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el tamafio delfecto de las intervencioneSolamente uno de los tres estudios que
emplarondisefiode caso unico informé sobre la linea base, el andlisis visual de
los datos y el control experimentRlor tanto, aunque las intervenciones basadas en
el uso de TIC fueroefectivas en la mejora de las habilidades de AC en 21 de los
23 participantes incluidos en los estudios, estaerestablecieron conikBP.

Estudio 3
Objetivo

El objetivo de esteestudio consisti6 en explorar el impacto de una
intervencion basada en el cusde una tecnologia de realidad aumentada
denominad@ictogram Roonsobre la mejora de las habilidades de RAC de seguir
la mirada y sefialar en nifios con TE2Zon el fin de conseguir el mayor rigor
metodolégicose tuvieron en cuentas resultado®btenide enel Estudio 1 yen
e Estudio 2, asicomo los criterios de calidad especificados en el método de

evaluacion de Reichow et al. (2008).
Método

Siete nifios de enttees y ocho afios, sin dificultades visuales y diagnéstico
de TEA condéficit intelectual ydeterioro del lenguajéDSM-5) participaron en
este estudio. También dos de los participantes presentaban diagnéstico de
Trastorno por Déficit de Atencion e Hiperactividad@H). El estudio se llevo a
cabo en el centro escolar de infantil y primaria leque estos alumnos estudiaban
y que esta situado en la localidad de Manises (Valencia, Eshasajiete estaban
escolarizados en una modalidad denominada aula de comunicacién y lenguaje
(aula CyL), destinadaxclusivamentea la ensefianza de alumnos cliagndstico
de TEA o trastorno del lenguaje. Todos los alumnos utilizaban el sistema de
comunicacion PEC%de sus siglas en ingldicture Exchange Communication
Syste excepto uno que presentaba lenguaje expresivo en forma de frases cortas
funcionales. Eaula CyL seguia metodologia de ensefianza TEAQIEH$us siglas

en inglés Treatment and Education of Autistic and related Communication
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Handicapped Childreny, siguiendo los principios de inclusién, los siete alumnos
atendian algunas materias en susedlae referencig compartian descansosn
comparieros de DT gon otras necesidades educativas especiales. La maestra de
pedagogia terapéutica y maaestra deaudicion y lenguajelel aula CyLtambién
participaron en el estudio.

El lugar donde se llevaroa cabo todas las sesiones de evaluacion y de
intervencion se denominaba aula de audiovisuales. En ella se monté el sistema
Pictogram Room: un conjunto de videojuegos para Kinect especialmente disefiados
para mejorar una amplia gama de habilidades, inctioyekC, en personas con
TEA. Para ello se necesité un PC con Windows 7, una Kinect, un proyector y una
pantalla grandeAdemas, se contd con un equipo de tres camaras y micr6fono para

grabar las sesiones.

Para contraar el diagnostico de TEA y la capacidadelectual de los
participantes se utilizé eCuestionario de Comunicacion Social (SCRutter,
Bailey y Lord, 2003) y la escala manipulativa internacional de Léiteiter-R;
Roid y Miller, 1997)respectivamentePara evaluar las habilidades de RAC se
empledla Escala de Observacion para el Diagnéstiddddésmo (ADOS2; Lord
et al., 2012) yas Escalas de ComunicaciBocial Temprana (ESC#$lundy et al.,
2003) Finalmente, para evaluar las habilidades concretas de RAC de seguir con la
mirada y sefialase utilizaron tres materiales no estandarizados: un disfraz con
forma de mufieco, unas tortugas de plastico con un sistema mecanico ineorporad

para hacer que anden y unpgsstes plastificados con dibujos animados.

Los siete alumnos fueron asignados @eéamente a tres grupos, uno de tres
alumnos, y dos grupos de dos alumnos cada uno. Se aplicé un disefio de caso Unico
con linea de base multiple a través de los tres grijpoduracion totatlel estudio
fue de 12 semanakos tres grupos recibieron unesgdn de evaluacioprevig seis
sesiones de intervencion con Pictogram Room (tres sesiones por semana), y dos
sesiones de evaluaciam mesdespués d&a intervenciénLos grupos Unicamente

se diferenciaron en la duracién de sus lineas base (sesiomek grmmera sesion
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de evaluacion y las sesiones de intervencion): tres sesiones para el primer grupo,
seis para el segundp nuevepara el tercercen las sesiones de evaluacion pre y
post se aplicaron eitem de RAC delADOS-2, el ESCS y una prueba no
estandarizada emlque la autora de esta tesidocabaen 10 ocasiones da®sters

y en 10 ocasionedos tortugas, uno a cada ladda altura de susjos y mirala

hacia uno de ellos. El participaptentado en frentéenia que seguir smirada y

sefiala o coger el objetomirada Acertase o no, podia coger el objeto e
interaccionar con éLa puntuacié iba de0 (ningtn acierto) al0 (10 aciertosgon

los péstes y tambiénde 0 a 10 con las tortugdsn las sesiones de linea base se
evaluaban las habilitles de los participantes de mismo modo, pero utilizando el
disfraz de mufeco, siendo los ojos de este los que miraban al objeto. Durante las
sesiones de intervencion, se utiliz6 un juego de Pictogram Room denominado
seguir con la miradeen el que el padipante se veia reflejado en la pantalla
debido a la realidad aumentadacgn la ayuda y compafiia de una de sus maestras,
tenia que seguir los ojos de un mufieco virtual y tocar una ventana (de entre dos o
cuatro mas) a la queste mufieco miraba. Si aceba, la ventana se abria y
mostraba su video favorito. Si no acertaba, las ventanas desaparecian y se le
ofrecia un nuevo intento. El participante jugaba durante 15 minutos y a
continuacion se le evaluaba con el mufieco tal y como se ha descrito para las

sesones de linea base.

En el estudio se llevaron a cabo numerosos controles, entre ellos, la
personalizacid de Pictogram Room de acuerdo das necesidades sensoriales,
preferencias e intereses de los participantes, la inclusion de su sistema de
comunicaadn PECS, la anticipacién de las actividades relacionas con el estudio y
la transicion entre el aula CyL y el aula de audiovisuales antes y después de cada

sesion.

Para la fiabilidad de las medidas, que fueron obtenidas mediaide
andlisis el acuerdo mtre jueces y el coeficiente de Kappa fueron calculadms.

efectividad de la intervenciénon Pictogram Roonfue analizada mediante el
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célculo delcoeficiente Phi de Pearson y eborcentaje detodos losdatos no
solapadogPAND; Parker, HagaBurke y Vanrst, 2007)jue se obtuvieron en la
evaluacion con el disfraz de mufieco en cada sesion de linea base y de
intervencion. la generalizacion y mantenimiento de las habilidades aprendidas
fueron analizadas mediante la comparacion de las medidas obteniday antes

después de la intervenoid
Resultados

Los sietenifios participaron durante todo el estudio. Sin embaigs
resultados de uno de ell@@o de los dosifiosque presentalmediagndstico dual
de TEA y TDAH)no se incluyeron en los andlisis, pues la miayde sesiones de
evaluacion e intervencién se vieron interrumpidas por la presencia de importantes
déficits de atencién, hiperactividaddificultadesde conductaDe este modo, los

tres grupos incluyeron dos participantes cada uno.

Con un acuerdo entrpieces y coeficiente Kappa igual a 1, indicando
maxima fiabilidad, la intervencion resulté efectiva para la mejora de las
habilidades de RAC de seguir la mirada y sefalar de los otros seis participantes.
observé gueonformeavanabala intervencion, le participantes seguianejorla
mirada del disfraz de mufiegcsefalaban el objeto (pdster o tortuga) corrédto.
se observgsin embargoninguna mejora en las sesiones dedi base. El momento
en que se introdujo la intervencién con Pictogram Roorada grupo fue cuando
las puntuaciones de los participantes mostraron un cambio positivo debido al
aumento del porcentaje de aciert@nco de los seis participantes mostraron
mejoras desde la primera sesién de intervencién, no presentando ningin punto de
solapamiento en las puntuaciones obtenidas en la linea base y la intervencién. Los
cinco consiguieron en algiin momento de la intervencién responder correctamente
a los 10 ensayos cdns péstero a los 10 ensayos con las tortugasncluso
ambos Sin enbargo, uno de los participantes (el segundo deniéss que
presentaba diagnéstico dual de TEA y TDAH) no mostré mejoras hasta la cuarta

sesion de intervencion, presentando algunos puntos de solapamiento entre la linea
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base y la intervenciéiidemas, no ansiguié responder correctamente a todos los
ensayos ofrecidos con los posters o las tortugas en ninguna de las sesiones. En las
sesiones de seguimiento, todos los participantes mantuvieron la habilidad de RAC
de seguir la mirada del disfraz de mufieco fiate al objetode atencion
compartida (poster o tortuga) que consiguieron hacia el final de la intervencién con
Pictogram Room.

Con todo ello, ds datognostraronun PAND del 98% para los ensayos con
pésters y del 96% para los ensayos con torfugdeando que la intervencion fue
altamente efectiva (PAND > 90%) para mejorar las habilidades dedeAgeguir
la mirada y sefialar uabjeto de atenci® compartida deseis nifios con TEA y
diferentes habilidades cognitivas y de lenguaje. Ades@&sptuvo un cdieiente
Phi de Pearson de 0.96 (p < .01) para los ensayos con posters y un codficiente
de Pearson de 0.92 (p < .01) para los ensayos con tortugas, indicando una
asociacion positiva fuertePhi > .70) entre la intervencién y los resultados
obtenidos. Ademas, ¢s datos recogidos antes y después de la intervencio
mostraron que la mejora observagtalashabilidades d&RAC con el disfraz de
mufiecose generalizaron @na miradaeal, asi como a otras habilidades de RAC,

como sefialar a un objeto situadordetdel nifio.

Este estudiseriaconsiderado metodolégicamente riguroso y fuerte segun el
método de evaluaaidde Reichowet al. (2008)siendo elegiblgpara estudios de

replicacion y revisiones metmaliticas.
Conclusion

El Estudio 1describeampliamentelas caracteristicade los estudios de
intervencion basados en el uso de TIC con personas con TE#&Cgunaextensa
lista deinvestigacionegjue puede sanuy util en futuros estudios empiricos y de
revision. Asimismo, identifica limitaciones metodoiiégs en los estudios que

estan relacionadas sobre todo con la falta de descripcién de los participantes y el
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uso de disefios de investigacion poco rigurosos, y que sirven de base para la

elaboracion de buenas recomendaciones para futwestigaciones

El Estudio 2muestra como intervenciones basadas en el uso detaléS
como robots y RYpueden ser ettivasen la mejora de habilidades de IAC y RAC
en nifios con TEAMediante el uso de potentes indicadores de calidesia
revisibon muestra tambiéias imitaciones metodolégicas que pueden presentar los
estudios de este tiptg mayoria de k& cuales ya habian sido identificadas en el
Estudio 1,y propone alternativas de cara a fortalecer futuros estudios empiricos
para que éstos puedan ser adecuadameplieados e incluidos en estudios meta

analiticos.

El Estudio 3 es una investigacion empir@@urosaque ha demostrado que
unaintervencién basada e uso de un sistema de realidad aumentada (Pictogram
Room) puede mejorar las habilidades de RAC deiséaymirada y sefialar en un
grupo de nifios con TEA.a eficacia de la investigacion puede ser atribuida en
parte al beneficio que ha supuesto el conocimiento de las limitaciones halladas en
el Estudio 1 y el Estudio 2, y al hecho de haber tenido comoontke referencia

unos criterios de calidad durante el disefio e implementaci@sielio.

A continuaciénse detallan algunas de lpgncipalesimplicaciones tanto a
nivel de investigaciobn como a nivel practigoe se derivan de ldges estudios de

forma conjunta.

Debido al constante crecimiento de los estudios de intervenciones basadas
en el uso de TIC en personas con TEA, deben continuar realizandose estudios de
revisibn narrativa ysisteméica y, cuando seposible,que estos ultimomcluyan
metaandisis que informen de una forma cuantitativa acerca del impacto de las
intervencionesPara facilitar la labor de investigadores geseen realizar estudios
de replicacién o de revisioriuturos estudios empiricos deben aportar toda la
informaciéon que & sido recogida en las revision@xluidas enesta tesis,

describiendo especialmenkas caracteristicas de los participanfeg, edad y
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género) tanto de las personas con TEA comde los responsables de da

intervencones

Cuando la muestra de parfientes sea pequefia, se recomienda la aplicacién
de diseflos de caso Unico rigurosos como, por ejemplo, disefios de linea base
multiple, dejando siempre que sea posible la aplicacion de disefios de grupo para
cuando se tenga un mayor nimero de participantes pueda incluir un grupo
control o grupo de comparacion, con asignacion aleatoria a ser posible (ensayos
controlados y aleatorizados). Y, siempre que sea posible, se debe informar acerca
del tamafio del efecto de cada intervencion, pues es un dato claveaquker

incluir ese estudio en un medaalisis.

En general, mas mujeres y personas adultas con TEA deben participar en
estudios de intervermies basadas en el uso de TIC, pues podrian beneficiarse al
igual que lo hacen los varones y personas mas jévendfios.Con el fin de
fortalecer la validez social de los estudios, las intervenciones basaglassende
TIC deben llevarse a cabo en entornos naturales para las personas caom&A
por ejemplola casa propia o la escuela, ya @seel entorno date ejecutarde
forma natural muchas de las habilidades que se les pretende e@saiiarcon la
participacién de umprofesional y/o cuidadogue conoce a la persona con THA
viceversa contribuiraal éxito de laintervencion,asi como al mantenimientp
generalizaciéon de las habilidades aprendi@amtarademascon la participacion
de otras figuras cercanas a la persona con {&d@, padres, maestroguede
contribuir significativamente al éxito de la intervencion, pues estas pueden asesorar
acerca ddas necesidades, habilidades, preferencias e intereses de la persona con

TEA que participa en un estudio.

Un aspecto quejuienes interviener(e.g, maestros, terapeutas) deben
valorar es la eleccion de una TIC que sea accesible, es decir, que estéldigmoni
el mercado y que su coste se encuentre dentro del margen de su presupuesto, y que
sea relativamente facil de usar sin la necesidad de contar con un técnico

especializadoOtro aspecto a valorar es que el uso de la TIC que se elija ya haya
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sido evalado y haya resultado eficaz con otras personas con TEA con
caracteristicas similares a la persona con la que se pretende Rdizasacarle el
mayor partido posible a una intenegdn basada en el uso de TI€g debe
considerar la necesidad de dedicer tiempo hastajue la persona con TEA
alcance un nivel adecuado de manejo de esa TIC antes de practicar alguna
habilidad en concretdracticar cualquier habilidade comunicacion e interaccion
social, académica o de la vida de la cual se carezca, seeficluso para la
persona con TEA. Sin embargo, debido al impacto que las habilidades de AC
tienen sobre otros aspectdave del desarrollo como la adquisiciénl denguaje,

la practica de estas habilidades merece ser valorada e incluso priorizadasen el ¢
de los nifios mas pequefios. Puesto que el uso de TIC ha resultado péeetizo
mejora de estas habilidades, mas estudiosesta linegodrian contribuir al
establecimientduturo de unanuevaEBP en el campo de las TIC para personas
con TEA
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ACRONYMS

ABA
ACM
ADI-R
ADOS-2

APA
AS
ASC
ASD
BERA
BPS
BPVS3
CARS2
CHI

DART

DSM (I, II, 1,
-R, IV, IV-
TR, 5)

DTT
EBP(s)
EIBI
ERIC
ESCS
ESDM

ACRONYMS

Alternative and Augmentative Communication
Applied Behaviour Analysis

Association for Computing Machinery

Autism Diagnost Interview,Revised

Autism Diagnostic Observation Schedule, Secc
Edition

American Psychiatei Association
Aspergerds Syndr ome
Autism Spectrum Condition

Autism Spectrum Disorder

British Educational Research Association
British Psychological Society

British Picture Vocabulary Scale, Third Edition
Childhood Adism Rating Scale, Second Edition

The ACM International Conference of Huma
Computer Interaction

Development Autism Research Technology

Diagnostic and Statistical Manual of Mental Disord
(First Edition, Second Edition, Third Edition, Thin
Edition Revised, Fourth Edition, Fourth Edition Te
Revised, Fifth Editioh

Discrete Trial Teaching

Evidence Based Practice(s)

Early Intensive Behavioural Intervention
Education Resources Infoation Center
Early Social Communication Scales

Early Start Denver Model




ACRONYMS

GARS (2, 3)
HFA

HW

ICD-10

ID
IDEA
IDW(s)
IF

IJA
IMFAR
IT(S)
ITASD

I0A

JA
JAML
JASPER

JCR
Leiter (2, 3)

LFA
M-CHAT-R/F

MoD
NIMH
oS
PECS

Gilliam Autism Rating Scale (Secondhird Edition)
High-Functioning Autism
Hardware

International Statistical Classification of Diseases
related health problems, Tenth Revision

Intellectual Disability

Inventario e Espectro Autista

Interactive Digital Whiteboard)

Impact Factor

Initiating Joint Attention

International Meeting for Autism Research
Innovative Technologygs)

International Conference on Innovative Technologies
people with Autism Spectrum Disorder

Inter-observer agreement
Joint Attention
Joint AttentionMediated Learning

Joint Attention, Symbolic Play Eagement anc
Regulation

Journal Citation Reports

Leiter International Performance Scal8econd Third
Edition

Low-Functioning Autism

Modified Checklist for Autism in Toddlers, Revise
with Follow-Up

Medium of Delvery
National Institute of Mental Health
Operative System

Picture Exchange Communication System
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ACRONYMS

PC(s)
PDD
PDD-NOS

PDMS2
PhD
PPVT-4
PRT
RCT(s)
RDI
RDoC
RJA
SCERTS

SCQ
SGD(s)
SSD(s)
SwW

TD

TEA
TEACCH

TMI(s)
TVIP
UCLA
WHO
WISC-IV
WoS

Personal Computer(s)
Pervasive Developmental Disorder

Pervasive Developmental Disorder Not Otherw
Specified

Pealody Developmental Motor Scales, Second Editio
Doctor of Philosophy

PeabodyPicture Vocabulary Test, Fourth Edition
Pivotal Response Trial

Randomised Controlled Tri@l)

Relationship Development Intervention

Research Dmain Criteria

Responding to Joint Attention

Social Communication, Emotional  Regulatic
Transactional Support model

Social Communication Questionnaire
Speech Generating Devicg
Single-Subject Design(s)

Software

Typically developing

Trastorno del Espectro Autista

Treatment and Education of Autistic and rela
Communication Handicapped Children

TechnologyMediated Intervention(s)

Test de Vocabulario en Imagenes Peabody
University ofCalifornia, Los Angeles

World Health Organization

Wechsler Intelligence Scale for Children, Fourth Editi

Web of Science
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PREFACE

PREFACE

This thesis has been developed in the framework of a competitive
predoctoral scholarshifAtraccié de T&nt, awarded to the author of this thesis
and funded by the Universitat de Valéncia between February 2012 and January
2016.

The research work has been developed at the Autism and Technologies
Laboratory at the Research Institute on Robotics and Informatad
Communication Technologies (IRTIC) of the Universitat de Valéncia, under the
supervision of the director, Gerardo Herrera, and theieztors of this thesis: Dr
Antonio Ferrer (Senior Lecturer at the Faculty of Psychology of the Universitat de
Valencia) and Dr Lila Kossyvaki (Lecturer at the School of Education of the

University of Birmingham).

Outline

The principal aim of this thesis consists of reviewing the features and
analysing the impact and quality of technoleggdiated intervention studidsr
individuals with Autism Spectrum Disorder. This thesis includes three separated
studies, which are interconnected. The outcomes of Study 1 have facilitated the
development of Study 2, and the outcomes of Study 1 and Study 2 have

significantly influence the development of Study 3.

The manuscript is structured in five chapters. In the general introduction
(Chapter 1), a theoretical framework is described including a brief review of four
principal themes: (a) Autism Spectrum Disorder, (b) joint attenf©ntechnology
and (d) evidenckased practice. Each theme focuses on the points that are

principal to follow the content of the three studies.

Study 1 (Chapter 2) is a systematic review in which the features of 178
technologymediated intervention stiweb for individuals with Autism Spectrum

Disorder are examined. The idea of this work was born in the summer of 2013
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during an internship the author did at the School of Education of the University of
Birmingham in UK in collaboration with Dr Lila Kossyvaland Dr Marilena
Mademtzi, and under the supervision of Dr Karen Guldberg (director of the Autism
Centre for Education and ResearéfCER). Kossyvaki, Mademtzi, Guldberg and
PérezFuster, together with Gerardo Herrera, felt the need of reviewing thergxist
literature on innovative technologies for people with Autism Spectrum Disorder.
As a result, they developed an initial systematic method for the search, selection
and extraction of information from a sample of empirical studies that has
contributed tothe final and more comprehensive methodological framework
developed in this study.

Study 2 (Chapter 3) is a systematic review in which the features, impact and
qguality of five technologymediated intervention studies for enhancing joint
attention skills inindividuals with Autism Spectrum Disorder are evaluated. A
factor that enormously motivated and contributed to this study is the expertise that
the author acquired in the topic of systematic reviews and-amegiigses as well as
evidencebased practices dui n g t he compl etion of
Methodology for the Behavioural Sciences and Health under the supervision of Dr

Hilda Gambara at the Universidad Autbnoma de Madrid.

Study 3 (Chapter 4) is a technolemgediated intervention study for
enhancingoint attention skills in seven children with Autism Spectrum Disorder.
The motivation of this study is the need for enhancing core skills such as joint
attention given the role it plays on the general development and learning outcomes
of children with ASDtogether with the experience acquired by the author as an
advanced trainee of the Early Start Denver Model (Rogers & Dawson, 2010) and

five yearsof working with young children with Autism Spectrum Disorder.

In the final conclusions (Chapter 5), a sumynaf the main findings and
implications for future research and practice of the three studies as well as some

last considerations are provided.
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The principal contribution of this thesis is:

A To describe an overview of technolemediated intervention
studies for individuals with Autism Spectrum Disordier order to
provide a large list of empirical studies with valuable descriptive
information, which can be used for future empirical and review
studies (Study 1).

A To report on the rigor and strength of premsotechnology
mediated intervention studies by means of quality indicators, which
can be used for the promotion of evide@sed practices in the
field (Study 2).

A To carry out a novel technologgediated intervention study which
shows effectiveness of agroundbreaking technology for
enhancing joint attention skills in individuals with Autism
Spectrum Disorder. This study is suitable for future replication

studies as well as systematic and raatalytic reviews (Study 3).







Chapter 1

Generalintroduction

57



Chapter 1

1 Introduction

The use of nnovative technologieto enhance a wide range akills in
individuals with Autism Spectrum Disordeasbeengradually incredag in recent
years This increase has triggered an exponential growth in the number of
publications on dchnologymediated intervention studie$She prindgpal ains of
this thesiswere toreview the features anm analy® the impact and quality of
previoustechnologymediatedintervention tudiesand of a novel empirical study
for individuals with ASD In oder to achieve #seaims, threeinterconnected

studieswere conducted

The objective of Study vasto carry out a systematic review for describing
the current trends in technologyediated interventiondor individuals with
Autism Spectrum Disordeilhe objective of Study 2 wat® carry out a systematic
review for describing technologyediated intervention studieghich focused on
the enhancement gbint attentionskills in individuals with Autism Spectrum
Disorder and for determining the research diyaland the level of evidence
achieved by these studid&e objective of Studg wasto explore the impact of a
technologymediated intervention study on the enhancement of joint attention

skills in children withAutism Spectrum Disorder

This chapter preents a theoretical framework that encompasses the principal
themes of the three studieAutism Spectrum Disorder, joint attenticskills,
technology and the concept of evideieesed practiceThe first themeAutism
Spectrum Disorderstarts with a brief history of this concept including a
description of its symptoms as described by the most widely used diagnostic
criteria tools It continues witha description of the main early developnant
differences between typically developing individuals and indizisl with Autism
SpectrumDisorder which serves as g@eneralframeworkfor the more specific
second themgpint attention This first theme also includesdescription of the

mostwidespread assessment tools for diagnogiagism Spectrum Disordeand
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edablishing levels of severityThis information is important for some of the
arguments that atdater given to the findings of Study dnd Study 2s well as for
the materialschosenin Study 3. Finally,a brief introduction to the most well
known intervetions for individuals with Autisn Spectrum Disorder is given as a
generalframework of the teaching theories and strategied arebehind the
interventionghat focuson joint attention skill&nd are used in Study 3

The second thempint attentionincludes the definition of this group of
skills, which are the focusf Study 2and Study 3 and how thesedevelopin
individuals with Autism Spectrum DisordeA number ofassessnent tools for
evaluating joint attention skillandinterventions applietbr enhancing these skills
which arealsoreferred to in Study 2 andnore thoroughly explained i&tudy 3
are alsointroducedin this sectionThe third themdechnologydescribeghe type
of technology that iseferred to irthis thesis and thiaturegha supposedlynake
it highly attractive formanyindividuals with Autism Spectrum Disordeh brief
summary ofresearch orthe use of technology with individuals with tdism
SpectrumDisorderis also given. Since the aim of Study 1 and Study 2 was to carry
out a systematic review and this is the method used in many studies for
summarizing the results of previotechnologymediated interventiostudies, the
different types of literature reviews abeiefly presented in this sectiofinally,
the role thatime plays in the development of technologies and the conduction of
technologymediated intervention studieis introduced as a relevant fact to
consider throughout this thesiinally, the fourth themesvidencebased practice
defines this termwhich is notably mentioned in the discussion of Study 1 and

constitutes an important part of Study 2 and Study 3.
2 Autism Spectrum Disorder

2.1 A brief history of the concept of Autism Spectrum Disorder

At Johns Hopkins Hospital (Maryland, US) and the University of Vdenn
(Austria), Kanner (1943) and Asperger (1944), respectively and independently,
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reported evidence of the distinct syndrome of what is currently called Autism
Spectrum Disorder (ASD). On the one hand, Kanner, an Ausknaerican
psychiatrist and physiciargublished an extensive repdrt 1943 (i.e., Autistic
Disturbances of Affective Contaah which he described 11 children who had a
Apower f ul deso r(ep.f 024 %) oans=mhendsis(p. 249s t e n ¢ ¢
These characteristics were later unifiettler the ternearly infantile autismOn

the other hand, Asperger, an Austrian paediatrician, publishd®44 the first

definition of what would belater knownasAs per ger 6 s )S(Winglr o me
1981) after he described four boys who were highly intelligt b u't had f:
psychopat hyo, which included fAa | ack of
onesided conversation, intense absorption in a special interest and clumsy
mo v e mdAttivoed) 1998, p. 1L

Some years latelVing and Gould pubdihed in 1979 a landmark stuiy
the UKo f 173 chil dren, only some of whi ch
autism and Aspergerds 1944 criteria for
middle who could not be put into either category. Very ficied AS, because they
virtually al/|l had an intelligence quot.i
(Volkmar, 2013, pp. 3383383) From their findings, Wing and Gould assumed
that there was a fisymptom heteralygaeneit
Abroader autism phenotypeo, argument t
or taxonomic view of autism. This inspired them to introduce the concept of the
triad of impairmentghat would be common to all individuals with autism, who are
i n antAicnuous di mensionodo experiencing ¢
communication and (c) imagination. This concept has had since then a high impact

in research and practice and it is still widely used nowadays.

Only one year after, the American Psiathic Association (APA) published
for the first time separate diagnostic criteria for autism in the Diagnostic and
Statistical Manual of Mental Disorders (DSM), Third Edition (D3M 1980),
which in previous editions (i.e., DSM 1952; DSMiII, 1968) apeared defined
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under criteria for schizophrenia. The disorder had the name proposed by Kanner
(i.e., Infantile Autism) and was mainly based on the features he had previously
described. This consisted of six diagnostic criteria: (a) onset before 30 ménths o
age, (b) pervasive lack of responsiveness to other people, (c) gross deficits in
language development, (d) if speech was present, peculiar speech patterns such as
immediate and delayed echolalia, metaphorical language, pronominal reversal, (e)
bizarre reponses to various aspects of the environment, and (f) absence of
delusions, hallucinations, loosening of associations, and incoherence as in
schizophrenia. As a novelty, DSM included the possibility of having the
disorder after a typical developmenithin the first 30 months of life (i.e., it was

not necessarily innate) and described the symptoms as persistent and potentially

disabling.

Seven years later, in the revised version of the BBENDSM-III -R; APA,
1987), the term changed Aautistic Disorder and included more diagnostic criteria
(i.e., from six in the DSMII to 16 in the DSMIII-R) as a result of an explosion of
research studies conducted by clinical and dgrakntal scientists interested i
the social nature of autism (Howlin, 1986). eTH6 diagnostic criteria were
distributed in three categories: (a) qualitative impairment in reciprocal social
interaction, (b) qualitative impairment in verbal and nonverbal communication and

in imaginative activity, §) markedly restricted repertoire attivities and interests.

The same diagnostic label (i.e., autistic disorder) and three very similar
categories, although with less criteria items (i.e., 12 instead of 16) were defined in
the DSMIV (APA, 1994) and DSMV-TR (APA, 2000). Howeverin theselast
two versions Autistic Disorder was groupédogether withRet t 6 s , Di sor
Childhood Disintegrative Disorder As per ger 6 s andDPep/asived e r
Developmental Disorder Not Otherwise Specifi@DD-NOS) under the
umbrella category oPervasive Develapental DisorderdPDD). More precisely,

eight criteria items were defined for Asperger Disongich were splitinto two
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broadcategories: (ajjualitative impairment in social interaction, and (b) restricted

repetitive and stereotyped patterns of behayiimterests and activities.

The World Health Organization (WHO) published in 1992 th8 riQision
of the International Statistical Classification of Diseases and related health
problems (ICD10) which includes the diagnoses@fildhood Autismand ASi
together withAtypical AutismR e t $ylddsome Other Childhood Disintegrative
Disorder, OveractiveDisorderassociated with mental retardation and stereotyped
movements, Other PDBnd PDD, ungecified also under the umbrella category
of PDD,and descrile si mi | ar critelWdilR to the APASO

Hence, Autistic Di sorder (or Chil dhc«
(or AS) diagnostic labels have been widely used by clinicians, teachers, parents
and individuals with these diagnoses for years with a ratlear difference in
between the two diagnoses: individuals with Asperger Disorder did not have delay

in languagedevelopment.

The biggest change with regard to diagnostic labels arrived with the
introduction of the DSMb (APA, 2013), which renames the uralta category of
PDD into ASD and defines a unique set of diagnostic critéréd covers the
previous diagnoses of Aut i sevenRDDNOSsor der
although thisone can alsdall under the criteria defined f@ocial Communication
Disorder. Thus, individuals who used to be diagnosed with Autistic Disorder or
Asperger Disorder are now all diagnosed with ASD, and their language and
cognitive abilities are specified within the diagnosis of ASMoreover severity
levels for social communication and restricted, repetitive behaviours are scored
from one to three according to the support needed by the individual. ThesD& M
diagnostic criteria for ASD, as well as the definition for each severity level, are

presented in FiguresZ.
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Autism Spectrum Disorder

Autism Spectrum Disorder
Diagnostic Criteria 299.00 (F84.0)

A. Persistent deficits in social communication and social interaction across multiple con-
texts, as manifested by the following, currently or by history {examples are illustrative,
not exhaustive; see text):

1. Deficits in soclal-emotional reciprocity, ranging, for example, from abnormal social
approach and failure of normal back-and-forth conversation; to reduced sharing of
interests, emotions, or affect; to failure to initiate or respond to social interactions.

2. Deficits in nonverbal communicative behaviors used for social interaction, ranging,
for example, from poorly integrated verbal and nonverbal communication; to abnor-
malities in eye contact and body language or deficits in understanding and use of
gestures; to a total lack of facial expressions and nonverbal communication.

3. Deficits in developing, maintaining, and understanding relationships, ranging, for ex-
ample, from difficulties adjusting behavior to suit various social contexts; to difficulties
in sharing imaginative play or in making friends; to absence of interest in peers.

Specify current severity:

Severlty Is based on social communication impailrments and restricted, re-
petitive patterns of behavior (seeTable 2).

B. Restricted, repetitive patterns of behavior, interests, or activities, as manifested by at
least two of the following, currently or by history (examples are illustrative, not exhaus-
tive; see text).

1. Stereotyped or repetitive motor movements, use of objects, or speech (.g., simple
motor stereotypies, lining up toys or flipping objects, echolalia, idiosyncratic
phrases).

2. Insistence on sameness, inflexible adherence to routines, or ritualized pattems of
verbal or nonverbal behavior (8.9., extreme distress at small changes, difficulties
with transitions, rigid thinking pattems, greeting rituals, need to take same route or
eat same food every day).

3. Highly restricted, fixated interests that are abnormal in intensity or focus (e.g.,
strong attachment 1o or precccupation with unusual objects, excessively circum-
scribed or perseverative interests).

4. Hyper- or hyporeactivity to sensory input or unusual interest in sensory aspects of
the environment (e.g., apparent indifference to painftemperature, adverse re-
sponse to specific sounds or textures, excessive smelling or touching of objects,
visual fascination with lights or movement),

Specify current severity:

Severity is based on social communication Impairments and restricted, re-
petitive patterns of behavior (see Table 2).

C. Symptoms must be present in the early developmental period (but may not become
fully manifest until social demands exceed limited capacities, or may be masked by
learned strategies in later life).

D. Symptoms cause clinically significant impairment in social, occupational, or other im-
portant areas of current functioning.

E. These disturbances ara not better explained by intellectual disability (intellectual devel-
opmental disorder) or global developmental delay. Intellectual disability and autism
spectrum disorder frequently co-occur; to make comorbid diagnoses of autism spec-
trum disorder and intellectual disability, social communication should be below that ex-
pected for general developmental level.

Note: Individuals with a well-established DSM-IV diagnosis of autistic disorder, Asperger's

disorder, or pervasive developmental disorder not otherwise specified should be given the

diagnosis of autism spectrum disorder. Individuals who have marked deficits in social
communication, but whose symptoms do not otherwise meet criteria for autism spectrum
disorder, should be evaluated for social (pragmatic) communication disorder.

Specify if:

With or without accompanying intellectual impairment
With or without accompanying language Impairment

Figure 1.Di agnostic criteria #500r ASD.APAd o0 Rt0e
50-51. Copyright 2013 by the APA.
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After having briefly described the history of the concept of ASD, the author
of this thesis (hereafter, referred toths researchgrwouldlike to dedicate a few
lines for concisely explaining the reasons why she is using the term ASD
henceforth to refer to individuals who are on the autism spectrum. Fastigmis
a term that has been widely used not always including individuals wgtieihi
language and cognitive abilities. Secondly, the tautisticis a qualifier that, to
many peopleds sensitivity, shadows i nd
on the autism spectrumas considered. However, this is a fairly long term to be
repeatedly mentioned throughout the manuscript. Lastly, the term ASD, as
described by the APA in the DSB| includes all individuals on the autism
spectrum, with and without language difficulties, and with and without intellectual
disability (ID). Moreoverthe worddisorder, which is a medical term that diverges
from the psychological and educational approach of this thesis, remains to some
extent unnoticed with the use of the acron®D. Additionally, the researcher
learnt from experiences in schools amames that the term TEA (i.€lrastorno
del Espectro Autisdawhich is the equivalent to ASD in Spanish language, was the
preferred term for many families to be used with their children who are on the

autism spectrum.

2.2 Core differences in the early develpment of typical and ASD
children

To understand and teach individuals with ABE3 necessary to consider the
emotional, cognitive and socialevelopment seem typically developing (TD)
children. If children with ASD have difficulties in different despimental areas
such as social interaction, verbal languagmpotions symbolic and imaginative
play, is because all these functions are closely interconnected in the typical
development. Such interconnection was defined by the Spanish psychaludis
cogritive scientist Riviere (1990) asracimo fundonal, term that could be
translated into English afnctional bunchin which each grape of the bunch

represents an interconnected function. Thus, understanding the typical
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developmenof these interrelated fictions is principal to understanding and later

defining learning goals in individuals with ASD.

TD individuals aresocial animalssince they are born. In the very first weeks
of life, they show higher preferences for social stimuli offered by humans, pre
imitative behaviours and patterns of interactive synchrony (Condon & Sander,
1974), giving the first evidences of ha
behaviour. On the second and third months of life, TD infants tend to reflect
car er s 0 ongheiodwn enmotonal expressions; their facial gestures act as a
mirror of what they see in capremarg 06 f ac
intersubjectivityby Trevarthen (1980) and basically refers to the ability of the
infant for sharing, to somextent, the internal world of others through their
emotional system and empathy. It is known that the infant not only can express a
facial gesture but also can experience the emotianatigesture represents. So
whena father smilego his daughter, thelaughter is expected to respond with a
smile simultaneously experiencing the emotion of being happy. Thus, father and
daughter are having the same emotional experience that was initially triggered by
thef at h e r @his alility oflerapathising withothr s & emot i ons i s
motivation for infantsdé devel opment t h
ASD lack.

Apart from the experience of sharing emotions, there is anatipartant
reason why TD infants feel so attractedacial stimuli offeed by humans. This is
because humans gi ve responses t hat al
According to Watson (1979), the perception of contingencies is a relevant factor
for t he devel opment of infantsd soci 8
pereiving contingencies is a requirement for the infant to be able to anticipate
ot hersd behavi our s Thismbility doq antcipatirysisalso f act
closely related to the competencies of remembering and recognising familiar
people. All these imtrrelated abilities are generally developed towards the fifth or

sixth months of life, and facilitate the development of an intense attachment of the
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infant to the carers. Infants who are later diagnosed with ASD tend to develop

these abilities with a reiae delay.

Starting on the seventh or eighth months, TD infants show clear attachment
behaviours, abilities for anticipating and interest for exploring objects. These are
three decisive factors for an adequate development of communicative behaviours
that are intended to (a) make requests (also cglletioimperative behaviours,
and (b) share the experience and the interest for an object or event (also called
protodeclarative behavioursnd, more recently, joint attentijp(Bates, Benigni,
Bretherton, Carmiani, & Volterra, 1979). There is an important functional
difference in these two groups of behaviours: the function of the protoimperative
behaviours is to get something beyohd tommunication (e.g., to beltién their
mothebs ar ms) , w hoa mofetlae sprotodbctaratifeubel@viours is to
communicate sharing interests and experiences with others (e.g., shaking a rattle
while looking attheir mothed s e y e s ) . -ménthDID infantvhéghlyvshows
both protoimperative and protodeclarative bebass. However, the lack of
protodeclarative behaviours in this stage of the development is probably the
clearest feature of infants who are later diagnosed with ,A&ipeciallywith
additionallanguage difficulties (Charman, 2003; Curcio, 1978; Wetherbg61
Riviere, Belinchon, Pfeiffer, & Sarria, 1988).

The fact that protodeclarative behaviours doustallydevelopat the same
timein ASD asin TD infants suggests that there is a new level of intersubjectivity
(Tomasello, 1995). In order to reach thisw level, infants need to have the ability
to perceive that other individuals are like them: individuals who are able to (a)
have and share experiences with them, (b) be interested in things they are
interested in, (c) pay attention to things they arerngpgttention to, (d) perceive
what they are perceiving, etc. In other words, understanding that other individuals
are human beings able to think anelfeand who they can share witvishes,

expectations, interests, believes, etc. By learning all thesa& soeanings towards
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the end of the first year, a TD infant has a substantial implicit understarfdimg o

surrounding social world.

In the case of individuals who are latkagnosed with ASD, Hobson (139
descri bed the | ac kmitedfcondet efpes oanbsi ol ia ni de sB ¢
Cohen, LesligandFr i t h (1985) described it as a

(ToM)o. According to Hobson, i ndividual
nature of persons as having subjective experiences gotigdsgical orientations

to the world, whereas Barabohen and his <coll eagues [}
' imited understanding of fAbeliefso. The

what may be common to most if not all individuals with ASD, is a aegpécific
l'imitation i n under standing Wheea then at ur
evolution and development of these abilities areitdéid) the development of
symbolic understanding.e., communicative interactiomaay represent an absent

object) andanguage are inevitablgffectedbecause they are intended to serve to

the communicative functions. This situation takes the infants to a vicious circle in
which they do not devefocommunicative systems, symbolic understanding

language because the eth s 6 worl d i s percei ved a
unpredictable. Baese they do not develop symbolic understandimdlanguage,

they lack the instruments they need tc

Consequently, their own worlaften lacls meaning.

The symptoms of ASD which have been described in the first section of this
chapter and the difficulties in the development that have been depicted in this
section have served as theoretical framework for the design of assessment tools
that are intended tdiagnose the presence and level of severity of ASD. The
current versions of the most widespread assessment wioth have been
considered theyold standardfor the ewaluation and diagnosis of AS[Diez

Cuervo et al., 2005are briefly preented in théollowing section.
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2.3 ASD assessment tools

There are assessment tools that have bgeecifically designed for
diagnosing ASDothersfor diagnosing and establishing the severity level of ASD,
andsome otherfor screening for symptoms which are associated wW&D.

2.3.1 Assessment tools for diagnosing ASD

The Autism Diagnostic Observation Schedule, Second Ed#BODS2;
Lord et al., 2012)This is a standardised behavioural observation and coding tool
that allows to accurately assess and diagnose ASD acros¢fragesoddlers to
adults), developmental levels and language skills. This consistgeainbdules,
each requiring 30 to 45 minutes to administa) the toddler module, which is for
preverbal or single words from 12 to 30 months old children; (b) tbdute 1,
which is for preverbal or single words 31 months and older children; (c) module 2,
which is for phrase speech children; (d) module 3, which is for fluent speech
children and adolescents; and (e) module 4, which is for fluent speech adolescents
ard adults.

The Autism Diagnostic Interview, RevisgiDI-R; Rutter, Le Couteur, &
Lord, 2003). This is a standardised interview and response coding tazi shi
useful for diagnosing ASD and planning interventidine interview is usually
administered to grents or carers who are familiar with the developmental history
and current behaviour of the individual being evaluated. This can be used to assess
both children and adults, as long as their mental age is aboyears old.
Composed of 93 items, the AR focuses on three functional domains: (a)
language/communication, (b) reciprocal social interactions, (c) restricted,
repetitive, and stereotyped behaviours and interests. It requires from 90 to 150

minutes, including scoring, to administer.
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2.3.2 Assessment tols for diagnosing and establishing severity levels of
ASD

The Childhood Autism Rating Scale, Second Edi{ldARS2; Schopler,
Van Bourgondien, Wellman, & Love, 2010). This is a tweitebn rating scales to
be completed by a clinician (a standard versaod a higkfunctioning version)
and a parent/carer questionnaire which help to identify children with ASD and
determine symptom severity (i.e., mild, moderate, severe) through quantifiable
ratings based on direct observation. This can be used to assegiualg of 2
years of age and older. Once the information to make the ratings has been

collected, it requires frorfive to 10 minutes tadminister

The Gilliam Autism Rating Scale, Third Editi@BARS-3; Gilliam, 2013).
Based on the DSM diagnostic critria for ASD, this updated instrument allows to
assist teachers, parents and clinicians in identifying ASD in individuals and
measuringits severity. This consists of 56 items describing the characteristic
behaviours of people with ASD. The items are gemlinto six subscales: (a)
restrictive, repetitive behaviours; (b) social interaction; (c) social communication;
(d) emotional responses; (e) cognitive style; and (f) maladaptive speech. This can
be used to assess individuals fr@no 22 years of age remjing from five to 10

minutes to administer.

Riviere (2002, based on the triad of impairments of Wing and Gould
(1979), developed in Spaitihe Inventario de Espectro AutistdDEA), a tool
which helps to evaluate the severity of the symptoms of ASD. cnisists of 12
dimensions distributed in four subscales: (a) social, (b) communication and
language, (c) anticipation and flexibility, and (d) symbalinderstandingand

requires to have a profound knowledge of the person that is being evaluated.
2.3.3 Assessmnt tools for screening for ASD symptoms

The Social Communication Questionna{®CQ); Rutter, Bailey, & Lord,

2003).This is a brief instrument deriving from the ABI which helps to evaluate
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communication skills and social functioning in children who nheyve ASD.
Completed by a parent or other primary carer in less than 10 minutes, this is a cost
effective way to determine whether an individual should be referred for a complete
diagnostic evaluation. This can be used to evaluate anyone ovér agédéongas

his/her mental age exceedésyears. It is available in two forms (i.e.jfetimg

which focuses on the <chil dd&arrengt whichr e d e
| ooks at the chil dos brerthgeriod)each caonposed t h e
of 40 yesor-no questions. Both forms can be given directly to the parent/carer,

who can answer the questions without supervision.

The Modified Checklist for Autism in Toddlers, Revised with FellgwM -
CHAT-R/F; Robins, Fein, & Barton, 2009). This is a tatage prentreport
screening tool which consists of 20 péai$ items to assess risk for ASD in

children between 16 and 30 months of age.

Establishing a diagnosis and determining the severity level of the symptoms
of a given child is an important starting pofor any clinician before conducting
any type of intervention. However, for adequately selecting psychological and
educational intervention methods or defining specific learning goals, it is necessary
to do a complete evaluation of the child also inclgdimportant aspects such as

childbés cognitive, motor and | anguage s

There is a vast number of available tools for evaluating each of these
abilities. For instance, th&'echsler Intelligence Scale for Children, Fourth Edition
(WISC-IV; Wechsler, 200B has been designed for measuring the intellectual
ability of a 616 years old child, providing information for (a) verbal
comprehension, (b) perceptual reasoning, (c) working memory, and (d) processing
speed. Besides, theeiter International Performanc8cale, Third Editior(Leiter-

3; Roid, Miller, Pomplun, & Koch, 2013) offers a completely nonverbal measure
of intelligence that is suitable for use with minimally verbal individuals f@m
years old, providing information for cognitive, attentional, andropsychological

abilities. Further the Mullen Scales of Early Learnin@ullen, 1995) is a tool for
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measuring cognitive ability, language, and motor development from birth-to 68
month infants, providing information on (a) gross motor, (b) visual recepi)

fine motor, (d) receptive language, and (e) expressive language. For specifically
evaluating motor skills thPeabody Developmental Motor Scales, Second Edition
(PDMS-2; Folio & Fewell, 2000) is suitable for use wittom birth up to 5 years

old children Likewise, specific tools have been designed for the evaluation of
important aspects of language development such as receptive vocabulary: the
PeabodyPicture Vocabulary Test, Fourth EditigPPVT-4; Dunn & Dunn, 2007)

is used with Standard Americdtnglish speakers fror years old, theBritish
Picture Vocabulary Scale, Third Editig8PVS3; Dunn & Dunn, 2009) is used
with Standardritish English speakers fromy&ars up to 16 years of age, and the
Test de Vocabulario en Imagenes Peab@dylP; Dunn Padilla, Lugo, & Dunn,
1986) is used with Spanish speakers fibyears up to 17 years of age.

Administering the tools that are needed for obtaining a complete and
updated report of the symptoms, abilities and difficulties of a child, highly
contributes to the choice of a potentially successful intervention method.
Moreover, an unstructured observation of the child in a natural environment is also
needed for becoming aware of thelnchil d
the following section, thenost widespread intervention approaches for individuals

with ASD are briefly presented.

2.4 Intervention methods used for individuals with ASD

There are different intervention met
(a) learning new behaviours, staringexisting behaviours and reducing desired
behaviours (e.g., selfjury behaviours); (b) having access to an adequate
communication system; and (c) learning in an organised and structured

environment.
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2.4.1 Teaching new behavioursmastering existing behavioursand reducing

undesiredbehaviours

Traditionally, Applied Behaviour AnalysiABA) has been widely used and
is considered one of the most effective techniques for behaviour modification in
individuals with ASD (Reichow & Wolery, 2009). ABA is founded on Huéence
of learning set in the early 1900s including tiassical conditioningof Watson
and Pavlov, theinstrumental conditioningof Thorndike and theoperant
conditioning of Skinner. According to the basic principles of ABA, three
components are necesyg for learning. First, some stimulus must serve as a cue for
the child to respond and the child must attend to this stimulus event. Second, the
child mustshowa behaviour immediately following the stimulus. Third, the child
must experience some type obnsequence or feedback that marks a correct
performance (Lovaa4987. Over time, it is expected to see the child emit the new
behaviour more quickly, frequently, and easily in response to the stimulus, and to
use the new skill or behaviour in a widenirange of appropriate contexts (i.e.,

generalization).

One of the first intervention methods that was applied to individuals with
ASD (when they were still referred to as individuals with a type of schizophrenia)
was developed by Lovaast al. at the Uniersity of Caifornia, Los Angeles
(UCLA), hasan ABA approachandis called Discrete Trial TeachindDTT) or
Lovaas model(Lovaas, Berberich, Perloff, & Schaeffer, 1966; Lovaas, Freitag,
Gold, & Kassoria, 1965). The DTT version for younger children issknasEarly
Intensive Behavioural Interventio(EIBI). Basic ABA practices of effective
teaching used in DTT and EI BI ar e: (a)
instruction has been given, the action accomplished, and the reward delivered; (b)
delivering teaching within a contingent antecedeehaviourconsequence
sequence; (¢) prompting desired behaviours under specified stimulus conditions,
(d) managing consequences including reinforcement, punishment and extinction;

(e) fading prompts to avoidrompt dependence and promote generalization of the
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skills; (f) gradually shape the immature behaviour into a more mature behaviour;
(g) chaining behaviours (i.e., individual actions that become linked together to
form behaviour sequences, (h) functionséessment of behaviour (i.e., a process
for determining the functions of a behaviour) or functional analysis of behaviour
(i.e., a process for causally define the variables that underlie a behaviour).
Although these practices have been found to be eféeativincreasing social
communication and interaction skills and reducing undesired behauibelyshave

been questioned due to (a) the limited generalisation of the skills and (b) the little
importance that is given to the spontaneity and naturalnesw gierson who is
being taught{Eldevik et al., 2009; Makrygianni & Reed, 2010; Petacheffer,
Didden, Korzilius, & Sturmey, 2011; Reichow, 2012; Spreckley & Boyd, 2009;
ViruésOrtega, 2010)

Pivotal Response TriglPRT) is another intervention method bédson the
principles of ABA and was first published in the 1980s by Koegel Koegel
(Koegel & Koegel, 1988Koegel & Williams, 1980Ko e ge |l , O6 Del | ,
1987 and more recently by Schreibman (Ingersoll & Schreibman, 2006;
Schreibman & Koegel, 2005¥he PRT approach suggests that two behaviours
appear to be pivotal in improving a wide range of behaviours and in determining
later adaptive capacitiegnotivation and response to multiple cue@oegel,
Koegel, Harrower, & Carter, 1999; Koegel, KoegdipShan, & McNerney, 1999).
PRT works to increase motivation by including components such as (a) teaching in
a more naturalistic environment, (b) using chiltbsen objects as reinforcers, (c)
providing opportunities for turn taking, (d) reinforcing attesyptand (e)
interspersing maintenance tasks. PRT
multiple cues by (a) varying the antecedents, (b) purposely setting up stimuli with
multiple cues, and (c) teaching children to emit the same behaviour in response to
varying related antecedents. Compared to DTT, PRT techniques result in children
with more motivation to perform, better generalization of new skills, more

spontaneous responding, and less behaviour difficulties (Ingersoll & Schreibman,
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2006). However, PRTs an appropriate teaching method only when the skill to be
taught has a direct relationship to a reinforé&ders & Dawson, 20)0

The Denver Modelis a more comprehensive intervention method which
focuses on (a) the affective and relationdtiised gge ct s of t he i nt e
work with the child, (b) the emphasis on development of play skills, and (c) the use
of communication intervention principles from the field of communication science
(Rogers, Herbison, Lewis, Pantone, & Reis, 1986; Rogers efvid, 1989).
Principles of the Denver Model are: (a) interventionists modulate and optimize
child affect, arousal and attentional state; (b) interventionists use positive affect;

(c) continuous turn taking and dyadic engagement are provided; (d)
interventbnists respond sensitively and responsively to child communicative cues;
(e) multiple and varied communicative opportunities are given; (f) elaboration of
activities; (g) interventionists language is consistently appropriate developmentally
and pragmaticaly f or the childdéds verbal and nc

capacity; and (h) transitions between activities are effectively managed.

A more recently intervention method that uses teaching practices and
procedures melded together from DTT, PRT andDkaver Model is theearly
Start Denver Modefor young children with autisfESDM) developed by Rogers
and Dawson(2010. The principal aim of this intervention is to engage a child
between ® months and 5 years of age in positive emotional experienites w
another person, to draw the childodos att
rewarding for the chil d, and to foste
activities. By eliciting social and communicative behaviour from the child, it is
expeted to stimulate and shape his/her neural networks into patterns of greater
sensitivity and responsivity to social partners than objects. Principles of the ESDM
are: (a) creating positive emotional states in children during social interactions; (b)
joint activities routinesas play activities in which both partners have key roles and
build oneach ot her 6s nmerp1977) ared thet primany svehi¢ld3 rfou

teaching; (c) intensive teaching to increase number of learning opportunities; (d)
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following the principles of positive behaviour approaches (Duda, Dunlap, Fox,

Lentini, & Clark, 2004) for replacing unwanted behaviours with more conventional

behaviours, rather than eliminating unwanted behaviours per se; (e) family
involvement, since parent and faynihvolvement is considered a best practice in

early ASD intervention (National Research Council, 2001).

ESDM is a curriculum with four levels that, although defined for a specific
chronol ogi cal age range, ar e t o be
dewelopment. Thus, Level 1 is for infants with a developmental age of between
nine and 18 months, Level 2 is for infants with a developmental age of between 18
and 24 months, Level 3 is for infants with a developmental age of between 24 and
36 months, and L&l 4 is for infants with a developmental age of between 36 and
48 months. Each level includes different items (i.e., distinct skills) for receptive
communication, expressive communication, joint attention behaviours, social
skills, imitation, cognition, @y, fine motor, gross motor and personal

independence.

The ESDM most closely resemblesother intervention approaches with a
strong emphasis on responsive interactions and a developmental orientation, such
as theResponsive TeachingMahoney & Perales, ®3; Mahoney & Perales,
2005),DIR/Floortime (Wieder & Greenspan, 2005), tRelationship Development
Intervention (RDI; Gutstein & Sheely, 2002 the Social Communication,
Emotional Regulation, Transactional Supparbvdel (SCERTS; Prizant, Wetherby,
Rubin Laurent, & Rydell, 2006), andHanen Centreprograms (Coulter&
Gallagher, 2001). All these intervention approaches are built on empirical evidence
concerning patterns of typical soc@mmunicative development. However, the
ESDM uses a more explicit ba¥ioural teaching paradigm, is more data driven,
and it covers all developmental domains in its teaching practices, while most of the
other models focus on soci@mmunicative development (Rogers & Dawson,
2010). Moreover, only DTT and PRT interventionthuels have as large body of

researchbehind them as does the Denver Model and the E$®Y!, Dawson et
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al., 2010; Dawson et al., 2012; Fulton, Eapen, Crncec, Walter, & Rogers, 2014;
Vivanti et al., 2014)Finally, the American Academy of Pediatrics idées DTT,

EIBI and the ESDM as the only evidergased clinical interventions for young
children with ASD (Warren et al., 2011).

2.4.2 Providing the child with ASD an adequate communication system

As Grandin (2006) i ndi cat ed, many individual
pictureso, whi ch makes them to process
information that is visually presented. So, spoken and written language is not the
first option for many people with ASD to communicate with others as it is for TD
individuals. Theefore, a number dAlternative and Augmentative Communication
(AAC) systems have been developed with the yedle Picture Exchange
Communication Syste(PECS; Bondy & Frost, 1994% one ofthe most widely
and effectively usedisual systemwith children with ASD (Flippin, Reszka, &
Watson, 2010). As defined by its authors, PECS is a modified ABA program
designed for helping children to communicate with pictures. The pictures used may
be photographs, or coloured, or black and white, line drawings, ayd atle
usually represented onlaminated papebased cardChildren are taught through
six phasesvhich help them to gradually build communicati@m., Phase-Phase
VI). In Phase I they learn to give to the interventionist one card to request an object
or event that is represented in that card. Children who complete Phase VI are able
to use multiple cards to form phrases that are intended not only to request but also
to comment on things or events. The cards that children need for communicating
are usully put together, secured by Velcro, and classified according to different
criteria, in an individual PECSommunication bookChildren often carry the
PECS communication book with a strap over their shoulders in transitions and they
leave them nearby at @eachable distance while they are executing any other
activity. Therefore,t hei r communi cati on book i s t
designed within this intervention method is $ehedule boardwhich is suitable

for setting up a cbmsistsohalong schedule incartd avtiete e .
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learners can place the cards of the activities they are going to do during a session
or a day. At the end of the schedule board therefilsished boxwhere learners

place the cards of the activities that have aaye been completed. This tool
facilitates the children with ASD to organise, anticipate and do the transition in
between the activities of the session or the day.

2.4.3 Teaching in an organised and structured environment

The PECS schedule board tool recalls thgortance of facilitating
organization, anticipation and transition in the education of a person with ASD
given the difficulties they have for innately developing these abilities (Jordan &
Powell, 1995). A widespread and highly effective system thatcalasiders these
three aspects, among many others, isTigatment and Education of Autistic and
related Communication Handicapped Childré REACCH) program (Mesibov,

Shea, & Schopler, 2005yvhich is based at the University of North Carolina

Chapel Hil (ViruesOrtega, Julio, & PasteBarriuso, 2013) The TEACCH
programbs major priorities include (a)
adopting appropriate adaptations, and (c) a broadly based intervention strategy

A

buil ding on e askiisapdantesesisn 6s exi sting

The TEACCH program developed an intervention approach called
Structured TEACCHingwhich is not a curriculum, but instead is a framework to
support achievement of educational and therapeutic goals. This framework is based
on the ida that to effectively teach students with ASD teachers must provide
structure. This means teachers should set up the classroom so that students
understand where to be, what to do, and how to do it, all as independently as
possible. Accordingly, StructuréeBEACCHIing includes (a) physical organization,

(b) individualized schedules, (c) wortlactivityi systems, and (d) visual structure
of materials in tasks and activities. The goal of this intervention method is to
promote meaningful engagement in activititexibility, independence and self

efficacy.
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According towhat one wants to interverm it will be more adequate to use
one intervention approach or another. An interventionist can be more interested in
intervening on general aspects that affect indivMglwath ASD such as language
development, motor skills and adaptive behaviours or on more specific ASD core
symptoms such as symbolic play, imitation and joint atten&atdafa, 2016 1n a
previous section of this chapter the role of joint attentionbea described as a
protodeclarative behaviour that becomes evident starting from the second semester
of the first year of life. This dimension requires special consideration from a-neuro
developmental perspective because it is one of the early mark&SDo{Gliga,
Jones, Bedford, Charman. & Johnson, 2014).

3 Joint attention

3.1 Definition

Joint attention (hereafter referred
focus of two individuals on an object or event. JA occurs when one individual gets
the attentionof another towards an object or event by means ofgaying,
pointing or other verbal or newverbal indications. JA is achieved when, for
i nstance, two individuals | ook at each
both look at the objectandtae r wor d t hey | ook at each o
then that 6t hey have s haAt®OxdfordtUnieersigy,x per i
Scaife and Brunefl975)reported a preliminary investigation of the extent of the
infantds abil i inydultgaze tliedtidn awingdhe &irst gearsof
life. They found that most eighto 10montho |l d chi | dren f ol | 0\
gaze, and that all 110 14month children did sol'his publication, which has been
cited by more than a thousand subsequertiess, has been considered the origin
of the revolution for the understandin
(Dunhamé& Moore, 1995).

All the wealth of knowledge on the role of JA in both TD and ASD
individuals has been synthesized by Mundy (20d6)p defines JA as follows:
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Joint attention refers to the fluid, exquisitely wietined human ability to
adopt a common point of reference with other people. The name for this
dimension of behaviour comes from the observation that prelinguistic infants
learn to share information and experiences with other people by coordinating
their visual, auditory, or tactile attention on objects or events with these
people. Hence joint attention first involves coordinating attention with other
people to the external wid. However, a dynamic dance between secial
cognitive neurodevelopment and practice with joint attention to external
objects in early infancy leads to the emergence of the capacity to socially
coordinate attention to internal mental objects in later oyanThis
internalized cognitive capacity for joint attention, and adopting a common
point of reference, is fundamental to learning language, developing
collaborative and cooperative behaviour. Moreover, joint attention is also
fundamental to our sense ajcial relatedness and intersubjectivity when it

is accompanied by the perception of sharing meaning and experience with
another person. (Mundy, 2016, p. viii).

Given this description of JA and considering the differences in the early
development of TD andASD children, it may not come as a surprise that
difficulties in JA are amongst the most important characteristics of the

development of an infant with ASD.
3.1.1 Initiating JA versus responding to JA

JA has been widely divided into initiating JA (IJA) and resfing to JA
(RJA) (Charman et al.,, 1997; Charman et al., 1998; Mundy & Gomes, 1998
Mundy & Newell, 2007. 1JA refers to the use of eye contact, gaze shifting and
gestures to direct the attention of a social partner to a referent of interest (Franco &
Butterwotth, 1996; Mundy & Crowson, 1997%vhile RJA refers to response by
gaze following, pointing or showing to enhance social interaction with others
(Brooks & Meltzoff, 2005; Leekam, Hunnisett, & Moore, 1998; Sigman & Ruskin,

1999). Particularly, gaze foldng has been considered an important RJA skill
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because it contributes to understanding what another is thinking, feeling and
intending to do (Frith & Frith, 2001; Meltzoff & Brooks, 2001; Tomasello, 1995)
facilitating therefore the development of ToMajon-Cohen, 1995Charman et

al., 2000).

3.2 JA and individuals with ASD
3.2.1 JA development in individuals with ASD

3.2.1.1 Pioneering studies

Mundy (at the University of Miami, at the UCLA and now at the UC Davis
MIND Institute) and Kasari (at the UCLA) have been two af thsearchers that
have investigated the most on JA abilities in individuals with ASD until today.
Seibert, Hogan, anslundy (1982)identified JA as one of the principal nhonverbal
sociakcommunication acts to evaluate on infant behaviour for identifying
developmental dlays. Mundy, Sigman, Ungerer, aBtderman(1986 said for the
first time that difficulties in the eal
their visual attention with other people (i.e., JA) was a fundamental feature of the
early mset of ASD. Four years later, Mundy, Sigmand Kasari (1990) pulshed
another outstanding repdrt which they stated that gestural nonverbal JA skills
significantly predicted language development in children with ASD and thus, JA
skills were a fundanental component of exceptional developmeantong young
children with ASD.

3.2.1.2 Core differences on the€JA and RJAabilities of TD and ASDnfants

Infants typically develop the ability to participate in JA interacti(ag.,
coordinated eye gazegt between sixand twelve months of agdBédkeman &
Adamson, 1984Butterworth & Jarret, 1991; Leekam et al., 1998; Mundy &
Gomes, 1998) and they successfully gaze fohowt pointbefore 24 monthef age
(Moore & Corkum, 1998 Morissette, Ricard, & Décarie, 199%Howewer, JA
skills have been identified as a profoundficulty among children with ASD

(Mundy et al., 1986) whiclkban be present not only at first stages of development
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but throughouttheir life span Research has indicated that IJA and RJA are two
distinct A forms that develop differentlyand are associated to different brain
patterns (Mundy, Card, & Fox, 20G0Q)as individuals grow older (Gillespie
Lynch, Elias, Escudero, Hutman, & Johnson, 2013; Mundy, Sigman, & Kasari,
1994; Nation & Penny, 2008). Accongj to these studies, when infants are at the
preverbal stage, significant differences can be observed on the RJA and IJA skills
of infants with ASD compared to TD infants, the first being much more affected,
especially in the ability for RJA. More predigeit has been found that children
with ASD do not engage ithhe RJA skills offollowing gaze, showingnd pointing

as TD children do (Carpenter, Pennington, & Rogers, 20@3wson Meltzoff,
Osterling, Rinaldi, & Brown1998; Paparella, Goods, FreemanKé&sari, 2011
However, that difficulty with RJA of the children with ASD become less evident
as their language or mental age level exceed what is typically observed in 30
monthold children.lJA differences between TD and ASD children, instead, do not
apoear to begin to remit at 30 months of age but continues through the preschool
period and in some cases ewhroughadulthood (Charman, 2003; Dawson et al.,
2004; Mundy et al., 1986; Sigman et al., 199R)erefore, RJA difficulties are
critical to many apects of development in children with ASD, being the early
language development the most proeminone (Charman, 2003; Morales al.,
2000), whereas IJA difficulties appear to be more associated to developmentally
chronic differences (Gangi, Ibafiez, & B&nger, 2014).

3.3 Recognition of the importance of JA in ASD research

Mundy (2016), based on the hundreds of studies that have been published in
the | ast 40 vyear s, i ndi cates that JA 3
social dimensions of ASD that antly have as much experimental interventions
support for their role in mediating | eas
identifies JA difficulties as a unique dimension of ABlBeginning as early as the
first few months of lifé¢ and clearly sites that no other dimension is more strongly

linked to ASD early identification and intervention. JA difficulties do not explain
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