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Anotacija

Lietuvos pedagogai vis dar nepasiruose ugdyti autizmo spektro sutrikimy (toliau -
ASS) turincius vaikus, nes triksta tyrimy, moksliskai pagristy metodiky prieinamumas
yraribotas, o tradicinés metodinés prieigos daznai biina neveiksmingos (Dirzyté, Miku-
lénaité ir Kalvaitis, 2016; Buivydaité, Newman ir Prasauskiené, 2017).

Vienas pagrindiniy ASS pozZymiy yra kalbos ir socialinés komunikacijos sutriki-
mas (Mody ir Belliveau, 2013; Arunachalam ir Luyster 2016; ir kt.). Kaip rodo uZsienio
mokslininky atliktos metaanalizés (McPherson et al., 1984; Dymond et al., 2006; Sau-
tter ir LeBlanc, 2006; Devine ir Petursdottir, 2017), Skinnerio verbalinio elgesio analizé
(1957) yra viena i$ empiriniais tyrimais pagrjsty veiksmingy ASS turinc¢iy vaiky kalbos
ugdymo metodiky. Daugéjant ASS turinciy vaiky, sparciai auga mokslininky susidomé-
jimas Sios metodikos pritaikymo galimybémis, taciau vis dar lieka neiStirty verbalinio
elgesio analizés sriciy, kuriy iStirtumas atverty efektyvius kelius j ASS turinciy vaiky
kalbos ugdyma (Devine ir Petursdottir, 2017). Buivydaités, Newman ir Prasauskienés
(2017) atlikta moksliniy straipsniy ASS tematika analizé Lietuvoje ir kitose Baltijos Sa-
lyse patvirtina tokiy tyrimy stokos problema.

Straipsnyje apraSomas individualus ugdomasis eksperimentas, kurio metu taikytas
jungtinés stimuly kontrolés modelis ugdant ASS turinciy vaiky kalba, pagrindinj démesj
sutelkiant j kalbos suvokimo ugdyma. Jungtinés stimuly kontrolés objektas yra simetri-
nio (abipusio) Zodzio - objekto tarpusavio rysio vystymas ir savarankiska, verbaliai pa-
laikoma, generalizacija, pritaikoma su nemokytais stimulais. Eksperimentu nustatyta,
kad jungtinés stimuly kontrolés modelis gali biiti efektyvus mechanizmas ugdant ASS
turinc¢iy vaiky kalbinius gebéjimus. Matant neverbaliniy stimuly vaizdus ir kartojant
ju pavadinimus balsu arba sau mintyse pasireiskia jungtiné stimuly kontrolé, ir tokiu
biidu ugdomas ASS vaiky kompleksinis receptyvusis suvokimas socialinio bendravimo
kontekste. Naudodamiesi Siuo jrankiu, eksperimento dalyviai gebéjo teisingai atlikti
uzduoti su naujais stimuly rinkiniais ir iSmoko savarankiskai taikyti Sio modelio mecha-
nizma ne tik mokymo(si), bet ir kitose socialinése situacijose.

Esminiai ZodZiai: autizmo spektro sutrikimas, verbalinis elgesys, jungtiné stimuly
kontroleé, kalbos suvokimo ugdymas, individualus ugdomasis eksperimentas.
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Jvadas

Kalbos ir socialinés komunikacijos sutrikimas yra vienas pagrindiniy ASS
pozymiy. Pasak Mody ir Belliveau (2013), kalbiniy gebéjimy lygis gali pasireiks-
ti nuo visisko nekalbéjimo iki savito kalbéjimo su daugybe echolalijy arba savi-
tos, nejprastos prozodijos, intonacijos ir pan. Autoriy teigimu, daugumai ASS
turinciy vaiky budingos kalbos suvokimo ir iSraiskos problemos. Jiems sunku
palaikyti abipusj pokalbj, netgi galédami echolaliskai pakartoti ZodzZius ir sa-
kinius, ASS turintys vaikai jy nevartoja funkcionaliai savo kalboje. ASS turinciy
vaiky kompleksinio kalbos suvokimo problemos apsunkina Siy vaiky kalbos
vystymasi, bendravimg ir visg mokymo(si) procesa (Mody ir Belliveau, 2013).

Arunachalam ir Luyster (2016) nurodo, kad jprastinés raidos vaikams tokios
kognityvineés funkcijos kaip démesys, atmintis, pazinimas ir suvokimas natiira-
liai vystosi ankstyvuoju vaikystés tarpsniu, o ASS turintiems vaikams $is proce-
sas yra sutrikes. Sie vaikai kitaip priima juos pasiekiantj ZodZiais isreiskiamos
informacijos srautg. Autoriy teigimu, labai stokojama tyrimy, kaip vystosi ASS
turinéiy vaiky kalba ir kaip jos vystymasi biity galima paspartinti. Sie autoriai
pazymi, kad kalbos vystymosi tyrimai veikiau tik palygina, kuo ASS turinciy vai-
ky kalba skiriasi nuo jprastinés raidos vaiky kalbos, bet retai kada tiriama, dél
kokiy priezasciy $iy skirtumy atsiranda, t. y. kuo skiriasi ASS turinciy ir jpras-
tinés raidos vaiky mokymosi ir pazintiniai mechanizmai. Tokiems mechaniz-
mams nagrinéti, kaip vieng i$ biidy, uzsienio mokslininkai teoriniu ir empiri-
niu aspektu pasitelkia Skinnerio (1957) verbalinio elgesio analize. Verbalinio
elgesio analizé tiria, kokig stimuly kontrole taikant formuojasi jprastinés raidos
vaiky verbaliniai jgidZiai. Remiantis $iais tyrimais kuriamos mokymo strategi-
jos ir metodikos, kurios suteikia galimybe ugdyti ASS turinciy vaiky kalbinius,
komunikacinius ir socialinius jgiidzius, jei jie nesivysto tokiu paciu budu kaip jy
bendraamziams (Devine ir Petursdottir, 2017). Nagrinéjami ASS turinciy vaiky
kalbos ir mastymo gebéjimy ugdymo bidai, ypatingg démesj skiriant daugy-
binés ir jungtinés stimuly kontrolés taikymo galimybéms (Carbone, Causin, Al-
bert ir Sweeney-Kerwin, 2013; Michael, Palmer ir Sundberg, 2011; Sundberg,
2014). Jungtinés stimuly kontrolés modelis yra vertingas praktiskai analizuo-
jant kompleksine ir uZdelstg laike salygine diskriminacijg. Klausytojas yra akty-
vus mokymosi proceso dalyvis, o ne tik informacijos priéméjas (Sidener, 2006).
Taikant $j modelj klausytojas arba informacijos priéméjas pereina j kalbétojo
vaidmenj. Jungtinés stimuly kontrolés modelio pritaikymo galimybés yra labai
placios, pavyzdZiui, mokant bet kurio kompleksinio receptyvaus pasirinkimo,
sglyginés diskriminacijos, generalizuoto sutapatinimo, ir vien tik tuo neapsiri-
boja (Lowenkron, 2006; Sidener, 2006). Lowenkron (1984, 1988, 1991, 1992,
1998, 2004, 2006), Guiterezz (2006), Palmer (1998, 20064, b, 2009), Sidener
(2006), Tu (2006, 2016), Schlinger (2008), De Graaf ir Schlinger (2012), Causin
ir kt. (2013), Dudek ir Greer (2015), Olaff, Ona ir Holth (2017) atliko jungtinés
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ir daugybinés stimuly kontrolés empirinius tyrimus, kuriais jrodytas Sio me-
chanizmo efektyvumas.

Verbalinis elgesys daZzniausiai yra kontroliuojamas daugiau nei vieno kon-
trolés Saltinio (Sidener, 2006; Cooper ir kt., 2007; Vargas, 2013). Daugybiné sti-
muly kontrolé atsiranda, kai vieng atsaka kontroliuoja daugiau nei vienas kinta-
masis arba vienas kintamasis kontroliuoja keletg atsaky. Bet kuris verbalinis el-
gesys bus keleto kintamyjy, veikianc¢iy tuo paciu metu, funkcija (Skinner, 1957).

Svarbu nustatyti, ar tam tikras atsakas, atsirandantis, kai veikia tam tikri
kintamieji, atsirasty veikiant ir kitiems kintamiesiems (Fisher, Piazza ir Roa-
ne, 2013). Tyrimai (LaMarre ir Holland, 1985; Twyman, 1996; Peturdottir, Carr
ir Michael, 2005; Kelly, Shillingsburg, Castro, Addison, LaRue, 2007; Sundberg,
2015; ir kt.) rodo, kad atsakas, iSmoktas su tam tikra kontroliuojanciy kintamy-
ju grupe, nebitinai atsiras su kita grupe, jei to nebus specialiai mokoma. Jei mo-
koma praSymo, tai tas pats Zodis nebitinai atsiras ir kaip jvardijimas, ir atvirks-
¢iai (Fisher ir kt., 2013). Verbaliniai operantai veikia nepriklausomai esant tiek
paprastai, tiek daugybinei kontrolei. Pavyzdziui, vaikas, kuris iSmoko pasakyti
»,medis“, kaip atsakyma j klausimg , Kas ¢ia?“ tuo metu, kai mato jo paveikslélj,
gali nepasakyti ,medis“ vien tik matydamas medj ar jo paveikslélj, nes jo iSmok-
ta atsako forma kontroliavo kitokia kontroliuojanc¢iy kintamyjy saveika (Fisher
ir kt., 2013).

Skinner (1957) isskyré du daugybinés kontrolés tipus: sueinantj (konver-
guojantj) ir iSsiskiriantj (diverguojantj). Sakoma, kad sueinanti stimuly kontro-
lé pasireiskia tada, kai keletas skirtingy stimuly kontroliuoja vieng ir tg patj
atsaka. ISsiskirianti stimuly kontrolé yra tada, kai keletas atsako tipy kontro-
liuojami vieno ir to paties stimulo (Michael, 2004; Michael, Palmer ir Sundberg,
2005). Svarbus motyvaciniy operacijy ir stimuly kontrolés bruozas yra tas, kad
ju poveikis pasireiskia matematiskai pridétiniu biidu. Tai yra tam tikros topogra-
fijos atsako stiprumas yra visy vienu metu konkuruojanciy kintamyjy poveikiy
suma, nepriklausomai nuo to, ar jie tarpusavyje panasus ar skirtingi (Skinner,
1957; Michael, Palmer ir Sundberg, 2005). Daugybinés stimuly kontrolés atveju
vienu metu atsaka kontroliuoja keletas kintamyjy. Jungtiné stimuly kontrolé -
tai sueinanti (konverguojanti) tam tikros topografijos atsako kontrolé, kurioje
atsaka tuo paciu metu kontroliuoja tik du atskiri kintamieji ir tai yra specifinis
daugybinés kontrolés atvejis (Palmer, 2006b). Lowenkron (1998) jungtine kon-
trole apibuidino kaip dviejy diskriminaciniy stimuly sukeltg stimuly kontrolés
efekta bendrai atsako topografijai sukelti. Tai yra, kai tam tikros topografijos
atsakas, kurj gali sukelti vienas stimulas, tuo pat metu sukeliamas ir kito stimu-
lo (Lowenkron, 1998).

Devine ir Petursdottir (2017) atlikta verbalinio elgesio analizés tyrimy
2005-2016 m. metaanalizé rodo, kad Siuo laikotarpiu publikuoti 369 empiri-
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niai tyrimai Sia tematika. 1990-2006 m. tokiy tyrimy buta apie 60 (Sautter ir
LeBlanc, 2006). Be to, nurodoma, kad dauguma $iy tyrimy buvo atlikti ugdant
ASS turincius vaikus (Devine ir Petursdottir, 2017). Buivydaité ir kt. (2017) tri-
jose Baltijos Salyse atliktoje publikuoty moksliniy straipsniy metaanalizéje iki
2016 m. nurodo 47 straipsnius ASS tematika, ta¢iau nepavyko rasti né vieno
mokslinio straipsnio, nagrinéjancio verbalinj elgesj. Pazymétina, kad Lietuvo-
je ypac stokojama moksliniy tyrimy, analizuojanciy ASS turinciy vaiky kalbos
ugdyma.

Tyrimo objektas - ASS turinciy vaiky kompleksinio kalbos suvokimo ugdy-
mas.

Tyrimo tikslas - atskleisti ASS turinciy vaiky kompleksinio kalbos suvoki-
mo ugdymo galimybes, taikant jungtinés stimuly kontrolés metodika.

Atliekant empirinj tyrima, naudotas individualus ugdomasis eksperimentas,
kurio metu buvo remtasi Causin ir kt. (2013) jungtinés stimuly kontrolés mo-
deliu pagrista ASS turinciy vaiky kalbos suvokimo ugdymo programa, siekiant
nustatyti takto (ekspresyviojo stimuly ivardijimo) ir echoikos (vokalinio atkar-
tojimo balsu ar mintyse) jungtinés stimuly kontrolés mokymo poveiki kom-
pleksiniam receptyviam pasirinkimui.

Individualus ugdomasis eksperimentas

Ugdomasis eksperimentas yra viena i§ eksperimento atmainy, uZimanciy
svarbig vietg tarp visy kity ugdymo mokslinio pazinimo metody. Pasak Bitino
(2006, p. 140), ugdomasis eksperimentas - tai ,tyréjo valdomas ugdymo pro-
ceso organizavimas arba jo pertvarkymas, biitinas ir pakankamas naujai peda-
goginei idéjai patikrinti, pagristi ar jos taikymo sglygoms atskleisti“. Bendrieji
reikalavimai, keliami ugdomajam eksperimentui, - optimalios salygos, atitin-
kancios realig ugdymo sistema; jis turi buti tyréjo valdomas bei tiksliai fiksuoja-
mas ugdomojo eksperimento rezultatas. [Sskiriamos kelios ugdomujy eksperi-
menty rasys: klasikinis, vienos alternatyvos, individualusis ir kt. (Bitinas, 2006,
2013). Kaip teigia Bitinas (2013), Siuolaikinei ugdymo teorijai pabréziant indi-
vidualybés ugdyma, edukologijos srities mokslininkai vis dazniau taiko Siai ug-
dymo krypciai nagrinéti skirtg individualyjj eksperimenta. Individualusis eks-
perimentas tinka tirti individualaus priéjimo ugdymo procese problemg, todél
ji galima panaudoti specialiyjy ugdymosi poreikiy vaiky mokymo, mokymosi
sunkumy, probleminio elgesio tyrimuose. Cohen, Manion ir Morrison (2013)
pabrézia, kad pastaraisiais metais individualusis eksperimentas tampa vis po-
puliaresnis ir svarbesnis jvairiose mokslo Sakose, taip pat ir edukologijoje. Pa-
sak autoriy, dauguma tokiy tyrimy pasizymi Siomis savybémis:

e Nuolatinis tam tikry Zmogaus elgsenos aspekty stebéjimas ir matavimas
per tam tikrg laikotarpij. Tyréjas turi iSmatuoti ir administruoti daugkarti-
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niy bandymy rezultatus tam tikrose, atskirose, eksperimento fazése. Nuola-
tiniai matavimai leidZia analizuoti ir daryti iSvadas apie ugdomojo poveikio
procediry efektyvuma.

e Intervencijos efektas“ replikuojamas tam paciam subjektui per tam tikra
laikotarpj.

Dazniausiai individualaus eksperimento strategija simboliskai Zymima AB,
kur A - situacija iki ugdomojo poveikio, B - eksperimentinio poveikio situacija.
Kiekviena situacija baigiama diagnostika, kai kokybinés charakteristikos pavi-
dalu nustatoma ugdymo tikslg atitinkanti ugdytiniy aktualioji busena (Bitinas,
2013; Cohen ir kt., 2013). Atliekant straipsnyje aprasSomg tyrima, pasirinktas
daugkartiniy bandymy keliems dalyviams eksperimento metodas. Daugkarti-
niy pirminio bazinio gebéjimy lygio ir bandymy procediros kombinuojamos
j ,daugkartiniy bandymuy"“ technika (angl. multiple probe across participants)
(Horner, Baer, 1978). Si technika padeda suprasti:

1. Koks yra pradinis gebéjimy lygis kiekviename mokymo sekos zZingsnyje?

2. Kas atsitinka, kai yra galimybé pademonstruoti kito zingsnio gebéjimus
pries pradedant to mokyti?

Kas atsitinka, kai taikomas mokymas?
4. Kas atsitinka, kai kito zingsnio jgiidZiy atsiranda prie$ pradedant to mokyti?
Sios technikos pozymiai:
a) vienas pradinis kiekvieno zingsnio testavimas-bandymas;

b) papildomas bandymas kiekvienam zingsniui po to, kai pasiekiamas Kkriteri-
jus kuriame nors i$ Zingsniy;

c) ,tikry“ bazinio lygio sesijuy serijos prie§ nepriklausomo kintamojo jvedima
kiekviename mokymo Zingsnyje (Horner, Baer, 1978).

Sis eksperimento dizainas kity mokslininky atliktuose jungtinés stimuly
kontrolés tyrimuose buvo naudojamas, siekiant jvertinti jungtinés stimuly kon-
trolés poveikio efektyvuma, todél buvo svarbu sumazinti tg galimybe, kad pa-
kartotinis nemokyty stimuly pateikimas bazinio lygio testavimo metu paveikty
jungtinés stimuly kontrolés mokymo procediiros efektyvuma. Daugkartinio ba-
zinio lygio testavimo metu nepriklausomas kintamasis pristatomas tik po to, kai
atsiranda stabilus atsakas.

Eksperimentuojamasis veiksnys. Tai nepriklausomas kintamasis - ug-
dymo salyga (ar ju kompleksas), kurig eksperimentuotojas kryptingai keicia.
Daroma prielaida, kad $is veiksnys yra ugdymo rezultato geréjimo prieZastis
(Bitinas, 2013). Vykdyto eksperimento nepriklausomas kintamasis - jungtinés
takto ir echoikos (vokalinio atkartojimo balsu arba mintyse) stimuly kontro-
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lés ugdymas. Tyréjui ripimos savybés yra priklausomas kintamasis, kuris dia-
gnozuojamas ir iSmatuojamas (Bitinas, 2013). Priklausomas kintamasis, kuris
matuojamas Sio eksperimento metu, yra kumuliatyvinis mokyty ir nemokyty
stimuly rinkiniy, kuriuos kiekvienas dalyvis iSmoksta parinkti kiekvienos sesi-
jos testavimo metu, skaicius. Itin svarbus priklausomas kintamasis — nemokyto
receptyvaus atsako atsiradimas, rodantis, kad dalyviai savarankiskai pritaiko ir
naudoja jungtinés stimuly kontrolés veikimo mechanizma naujose mokymosi
situacijose.

Eksperimentiné situacija. Tai visuma ugdymo salygy, kurios daro jtaka eks-
perimento rezultatyvumui, bet néra priskirtos eksperimentuojamajam veiks-
niui. Formaliai eksperimentiné situacija yra taip pat nepriklausomas kintama-
sis, taciau eksperimentuojamaji veiksnij tyréjas keicia aktyviai, o eksperimenti-
ne situacijg tik parenka (Bitinas, 2013). Tyréjas privalo kontroliuoti nepriklau-
soma kintamajj ji pateikdamas, pasalindamas ir (arba) keisdamas jo savybes. Be
to, tyréjas eksperimento metu turi islaikyti stabilius kitus iSorinés aplinkos as-
pektus. Sie du procesai apibréZia eksperimentine kontrole (Cooper ir kt., 2007).
Eksperimentiné kontrolé yra pasiekta, jeigu eksperimento rezultatas jtikinamai
patvirtina funkcinio rysio tarp eksperimento kintamyjy atsiradima, t. y. kai nu-
matomas elgsenos pokytis (priklausomas kintamasis) sukeliamas manipuliuo-
jant specifiniais aplinkos aspektais (nepriklausomas kintamasis) (Copper ir kt.,
2007).

Tyrimo dalyviy atranka. Atrenkant Sio tyrimo dalyvius taikyta kriteriné
atranka, siekiant atsirinkti specifiniy poZymiy turincius dalyvius, atitinkanc¢ius
Siuos kriterijus:

e oficialiai nustatyta ASS diagnozé;

e ekspresyvusis Zodynas: ne maziau kaip 100 objekty pavadinimy;
e receptyvusis kalbos suvokimas: ne maziau kaip 300 ZodZiy;

e geri bendradarbiavimo jgudZiai;

e nors vartoja pavienius ZodZius, neatlieka kompleksiniy verbaliniy ir never-
baliniy uzduociy.

Pirmam tyrimo dalyviui (toliau - dalyvis 1) eksperimento pradZioje buvo

6 metai 7 mén., antram tyrime dalyvavusiam berniukui (toliau - dalyvis 2) - 4

metai 3 ménesiai. Abiem dalyviams Vilniaus vaiko raidos centre diagnozuotas
ASS.

Tyrimo etika. Vykdant tyrima buvo laikomasi Siy etikos principy: geranoris-
kumo, pagarbos asmens orumui, teisingumo, teisés gauti tikslig informacija, ne-
apsaugoty tiriamyjy grupiy saugumo, konfidencialumo (Zydzitinaite, 2011). Ge-
ranoriskumo principas buvo realizuotas, nes eksperimento metu dalyviai veike
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jiems jprastoje mokymosi aplinkoje, kurioje nejaucia nerimo ar baimés. Tyrime
vaikai dalyvavo gavus rastiSkus abiejy tévy sutikimus. Tévai buvo informuoti,
kad bet kada gali atsisakyti dalyvauti tyrime, dél to nepatirdami jokiy neigiamy
potyriy. Laikydamasis pagarbos asmens orumui principo, tyréja nedaré spaudi-
mo ar kokios nors jtakos dél dalyvavimo tyrime. Teisés gauti tikslig informacija
principas realizuotas, nes tyrimo dalyviy tévai buvo informuoti apie visus jiems
nerimg kelianc¢ius aspektus, rizikas, taip pat apie tai, kur bus pateikti tyrimo
rezultatai, ar galima bus susipaZinti su tyrimo ataskaita ir pan. Neapsaugoty
tirlamyjy grupiy saugumo principas pabréZia specifiniy grupiy - vaiky, specia-
liyjy ugdymosi poreikiy turin¢iy asmenu, saugy dalyvavima tyrime. Teisingumo
principas jgyvendintas, nes dalyviai buvo parinkti pagal konkrecius kriterijus,
susijusius su tyrimo objektu ir tyrimo problema. Tiriamujy konfidencialumas
iSlaikytas kiekviena tyrimo dalyvij apibuidinancia informacijg pateikiant koduo-
tai, nevartojant tikryjy vardy, o nurodant kodus: dalyvis 1, dalyvis 2.

Eksperimento aplinka. Tyréja individualy ugdomajj eksperimenta vykdeé
Vilniuje, vieSojoje istaigoje ,Sékmingi vaikai®, taikancioje taikomosios elgesio
analizés principais paremtas metodikas. Tyréja yra baigusi Tarptautinés elgesio
analitiky komisijos akredituota taikomosios elgesio analizés programg, sutei-
kiancig teise praktikuoti Sioje srityje. Eksperimentas buvo vykdomas natiira-
liomis ugdymo salygomis, dalyviams jprastoje mokymosi aplinkoje, kur jiems
kasdien vyksta uzsiémimai.

Nepriklausomy stebétojy sutarimas. Siekiant uztikrinti eksperimento re-
zultaty objektyvuma, pasitelkti nepriklausomi stebétojai, kurie yra apmokyti
taikyti jungtinés stimuly kontrolés modelj ir rinkti duomenis. Kiekvieno daly-
vio eksperimentuotojas yra tiesioginis duomeny rinkéjas, o kitas - stebétojas,
kuris tuo paciu metu sau atskirai renka duomenis stebétojy sutarimo koeficien-
tui (angl. interobserver agreement, I0A) apskaiCiuoti. Sutapimas tarp eksperi-
mentuotojo ir stebétojo duomeny yra tada, kai jy abiejy duomenys yra vienodi.
Nesutapimas yra tada, kai eksperimentuotojas jskaito atsaka kaip teisingg, o
stebétojas kaip neteisinga, arba atvirksciai. Stebétojy sutarimo koeficientas ap-
skaicCiuojamas, kai bendras sutapimy skaicius padalijamas i$ sutapimy ir nesu-
tapimy bendros sumos ir gautas santykis paverciamas procentine iSraiska:

x100

A+D

Sio eksperimento metu trijy stebétojy sutarimo koeficientas buvo skai¢iuo-
jamas 30-40 % eksperimento dieny, tiek dalyvaujant eksperimento metu gyvai,
tiek stebint vaizdo jrasus.
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Mokymo priemonés. Tai jvairiis paveiksléliai su kasdienés aplinkos objek-
tais, kuriuos tyrimo dalyviai jau moka jvardyti. Kiekvienam dalyviui naudoti
individualiai sudaryti paveiksléliy rinkiniai. Paveiksléliuose baltame fone pa-
vaizduotas vienas spalvotas objektas. Naudoti 5 cm auks¢io ir 5 cm plocio pa-
veiksléliai. Sudaroma 30 skirtingy rinkiniy po 3 objektus, sudaromas objekty
rinkiniy sarasas. Siekiant patikrinti prielaida, kad galbut nuolatinis kartojimas
gali salygoti automatinj jsiminima, Sio eksperimento metu i$ anksto buvo pla-
nuojama, kaip iSvengti tokios rizikos: pasirinkta daugiau ir jvairesniy stimuly,
po jungtinés stimuly kontrolés mokymo fazés atliktas generalizacijos testas su
30 stimuly rinkiniy, i§ kuriy né vieno nebuvo mokyta anks¢iau. Sie rinkiniai
buvo vienodi abiem dalyviams. Procediirinéje modifikacijoje naudojami natira-
lis dalyviy kasdienés mokymosi aplinkos daiktai. Naudota 15 jvairiy natiraliy
daikty, kuriuos dalyviai 100 proc. tikslumu gali jvardyti. Vienu metu 10 daikty
iSdéstoma 1-2 metry atstumu nuo dalyvio darbo vietos.

Pastiprinimas. Kiekvienam dalyviui naudojamas kintamojo daznio pasti-
prinimo grafikas, tai reiskia, kad dalyvis nezino, po kurio atsakymo bus pasti-
prinimas. Toks pastiprinimo daznis salygoja greita, tvirta ir stabily iSmokimag
bei islaikyma (Cooper ir kt., 2007). Tikslinis arba naujas atsakymas visada dife-
rencijuotai pastiprinamas i$ karto po jo fiksuotu pastiprinimo grafiku. Naudo-
jamas socialinis pastiprinimas - pagyrimas, pritarimas, ir kiekvienam dalyviui
vertingi kiti pastiprinimai - Zaidimai, aktyvi veikla, Zaidimai plansetéje ir pan.
Procedurinés modifikacijos metu pastiprinimas buvo suteikiamas uZ teisingus
atsakus, nes duomeny rinkimo metu buvo pastebimas silpnesnis dalyviy ben-
dradarbiavimas, kai reikédavo atsitraukti nuo mokymo(si) vietos ir pereiti j vie-
tg, i$ kurios reikia atnesti tikslinius daiktus.

Mokymo metodai. Abiem dalyviams taikytas beklaidis mokymas atskiriems
bandymams. Kiekvieno mokymo bandymo metu suteikiama Zodiné pagalba,
kuri mazinama, kai dalyvis ima kartoti tris pasakytus rinkinio stimuly pavadi-
nimus pats. Jungtinés stimuly kontrolés mokymas susideda i$ iSmokyty vari-
anty pakartojimo, jungtinés stimuly kontrolés mokymo bandymy ir nemokyty
varianty mokymo. Jungtinés stimuly kontrolés mokymo blokai vykdomi per
10-15 min. sesijas, kuriy trukmeé gali buiti koreguojama, jei dalyviui sunkiau se-
kasi ar pasireiskia probleminis elgesys. Vienos sesijos metu mokoma tik vieno
stimuly rinkinio. Mokymo procesas tesiasi tol, kol dalyviai iSmoksta teisingai
parinkti visus 30 rinkiniy. Tada vykdoma procediriné modifikacija, generali-
zacijos testavimas, kuriy metu stimulai néra matomi tuo paciu metu, siekiant
sustiprinti vokalinio atkartojimo poveikj.

Pagalbos suteikimo biidas. Naudota Zodiné pagalba, kuri po truputj mazi-
nama, kai dalyvis pradeda kartoti nurodytus trijy objekty pavadinimus is eilés
savarankiskai. Teisingu atsaku laikomas toks, kai dalyvis parenka visus stimu-
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lus, kuriuos jvardijo eksperimentuotojas, ir parenka ta pacia tvarka, kaip juos
iSvardijo eksperimentuotojas, per 20 sek. nuo vokalinio uZduoties pateikimo.
Pavyzdziui, kai eksperimentuotojas papraso: ,Duok man kamuolj, masSing ir
sausainj®, tyrimo dalyvis paima kamuolio, masinos ir sausainio paveikslélius ta
pacia eilés tvarka, kaip buvo paprasyta paduoti, per 20 sek. ir nepasirenka jokiy
kity papildomy objekty. Kaip klaida traktuojamas toks atsakas, kai:

a) parenkamas stimulas, kurio nebuvo jvardijes eksperimentuotojas;

b) kai parenkamas netinkamas stimuly skaicius (per mazai arba per daug);
c) kai parenkami tinkami stimulai, bet ne ta tvarka, kaip buvo paprasyta;
d) atsakas trunka ilgiau nei 20 sek;

e) kai dalyvis pradeda rinktis objektus dar pries pilng pateikima, pavyzdZiui,
vos tik iSgirdes pirma Zodj;

f) neatsakinéja is viso.

Eksperimento procediira. Stadija 1: baziné linija. ugdomojo Individualaus
ugdomojo eksperimento metu visy pirma buvo nustatytas bazinis kiekvie-
no dalyvio jungtinés stimuly kontrolés jgiidzio lygis, atliekamas pretestas. Sio
Zingsnio tikslas - i$tirti, ar dalyviai geba parinkti teisingus paveikslélius teisin-
gu eiliSkumu per 20 sek. Kiekvienam dalyviui buvo vienu metu pateikiama 12
paveiksléliy i$ individualaus to dalyvio paveiksléliy rinkinio. Tarp 12 paveikslé-
liy, pateikty dalyviui, buvo trys tiksliniai paveiksléliai, kuriuos jis turi teisingai
parinkti, o kiti paveiksléliai yra blaskikliai.

Eksperimentuotojas sako 3 pavadinimus, iStiesia delng ir praso, pavyzdziui,
»,Duok man kate, léktuva ir kamuolj.“ Dalyvis turi parinkti teisingus paveikslé-
lius ir tuo paciu eiliSkumu, kaip buvo paprasytas. Svarbu, kad 20 sek. laiko li-
mitas neturi biti virsytas. Po to, kai eksperimentuotojas gauna is dalyvio trecia
paveikslélj, dar palaukia iki 5 sek., siekdamas jsitikinti, ar dalyvis daugiau nieko
nepaduos. Jei dalyvis suklysta, atsakymas tuoj pat nutraukiamas, paveiksléliai
patraukiami, sudedami i$ naujo ir testuojamas kitas stimuly rinkinys i$ sgraso.
Nepriklausomai nuo atsakymo, eksperimentuotojas reaguoja neutraliai, kartais
pagiria vaikg uz gerg bendradarbiavima, bet tiesiogiai neiSreiskia pritarimo ar
nepritarimo dél pademonstruoto atsako.

Testavimas vykdomas dalyviui 1 tris, o dalyviui 2 penkias dienas i$ eilés
tiems patiems individualiai parinkty stimuly rinkiniams po tris, siekiant stabi-
lizuoti bazinj lygj. Bazinio lygio stabilumas (angl. steady state strategy) leidzia
eliminuoti arba kontroliuoti iSorinj poveikj, nustatyti stabily bazinés linijos lygi,
pries jvedant kita eksperimentine salyga (Cooper ir kt.,, 2007). Daugkartinés
bazinés linijos keletui dalyviy taikymas reiskia, kad yra pasirinktas koks nors
kintamasis ir jis matuojamas dviem ar keletui tyrimo subjekty. Kai pasiekiamas
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stabilus bazinés linijos lygis vienam i$ subjekty, jam pradedamas taikyti ugdo-
masis poveikis (t. y. jvedamas nepriklausomas kintamasis), kai kitas subjektas
ar kiti subjektai dar vis yra stadijoje iki eksperimentinio poveikio (Cooper ir kt.,
2007). Duomenys renkami ir Zymimi duomeny suvestinése.

Stadija 2: ugdomasis poveikis. Atlikus abiejy dalyviy bazinés linijos testavi-
mga, pereinama prie eksperimento ugdomojo poveikio taikymo Zingsnio. Sio
zingsnio tikslas - ugdyti jungtinés stimuly kontrolés poveikio mechanizma
kompleksinio receptyvaus pasirinkimo uzduo¢iy metu. Sioje stadijoje ant stalo
iSdéstoma 12 paveiksléliy, eksperimentuotojas sako tris pavadinimus, kuriuos
dalyvis kartoja (7-10 karty, tol, kol pastebima, kad kartoja savarankiskai). Tada
eksperimentuotojas istiesia delng ir sako: ,Duok man kate, 1éktuva ir kamuo-
1j.“ Dalyvis biitinai turi pakartoti Siuos tris ZodZzius pries paimdamas prasytus
paveikslélius is eilés ir tik tada paduoda eksperimentuotojui. 20 sek. laiko li-
mitas neturi biti virSytas. Po to, kai eksperimentuotojas gauna i$ dalyvio trecia
paveikslélj, dar palaukia iki 5 sek., siekdamas jsitikinti, ar dalyvis daugiau nieko
nepaduos. Jei vaikas suklysta, atsakymas tuoj pat nutraukiamas, paveiksléliai
patraukiami, sudedami i$ naujo ir procediira kartojama dar karta. Sio Zingsnio
metu taikomas tik ugdomasis poveikis. Jokie duomenys nerenkami ir nezymimi.

Aprasyta jungtinés stimuly kontrolés mokymo procediira taikoma i$ karto
nuo tos dienos, kai baigiamas bazinés linijos matavimas, ir taikoma visas ki-
tas dienas i$ eiles, kol kiekvienas dalyvis iSmoksta parinkti visus 30 stimuly
rinkiniy ir tai daro dvi dienas iS$ eilés. Po pirmosios jungtinés stimuly kontro-
lés mokymo dienos pradedamas mokyty ir nemokyty stimuly rinkiniy teisingo
parinkimo testavimas, t. y. priklausomo kintamojo matavimas. Tyrime naudoti
du bandymuy tipai: nemokyty ir mokyty varianty testavimas. Nemokyty varian-
ty testavimai atlikti siekiant nustatyti pradinj gebéjimy lygi iki ugdomojo po-
veikio ir siekiant iSmatuoti generalizacijg jungtinés stimuly kontrolés mokymo
situacijoje. Nemokyty varianty testavima sudaro vienos galimybés bandymai
kiekvienam variantui. Testavimas atliekamas kiekvienos sesijos metu. Mokyti
stimuly rinkiniai testuojami kiekvienos naujos sesijos pradzioje suteikiant vie-
ng galimybe atsakyti. Jei dalyvis i$ karto parenka teisingai, toks rinkinys laiko-
mas iSmoktu ir jtraukiamas naujas rinkinys mokymui. Mokytas stimuly rinki-
nys priskiriamas prie visiSkai iSmokty, jei dalyvis i§ pirmo karto dvi dienas i
eilés pademonstruoja teisingg atsaka.

Priklausomo kintamojo matavimo metu duomenys renkami j mokyty ir ne-
mokyty stimuly duomeny rinkimo lapus. Duomenys analizuojami ir apibendri-
nami kiekvieng eksperimento dieng suskaiciuojant, kiek mokyty ir kiek nemo-
kyty stimuly rinkiniy kiekvienas dalyvis parinko teisingai. Kiekvieng eksperi-
mento dieng duomenys pazymimi suvestinése ir kumuliatyviniame grafike.
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Atlikus bandymy matavimus visiems mokytiems ir nemokytiems stimuly
rinkiniams pereinama prie tikslinio stimuly rinkinio mokymo. Prie naujo ne-
mokyty stimuly rinkinio mokymo pereinama tik tada, kai dalyvis dvi dienas i$
eilés teisingai parenka mokoma stimuly rinkini. Jungtinés stimuly kontrolés
mokymo etapas baigiamas, kai kiekvienas dalyvis parenka visus 30 stimuly rin-
kiniy teisingai dvi dienas i$ eilés.

Stadija 3: posttestas. Posttesto Zingsnio tikslas - iStirti dalyvio generalizacija
taikant jungtinés stimuly kontrolés procedira su nemokytais stimuly
rinkiniais. Taip patikrinama galima testavimo veiksnio jtakos iSmokimui rizika.
Analogisku principu, kuris taikytas bazinés linijos nustatymo metu, tris dienas
i eilés patikrinama, kaip dalyviai geba parinkti tris teisingas naujas korteles
30-c¢iai skirtingy stimuly pory po tris, o duomenys Zymimi duomeny suvestinés
skiltyje ,,Generalizacija“.

Stadija 4: procediiriné modifikacija. Siekiant iStirti, kaip dalyviai geba pri-
taikyti §j jgidj kasdienémis natiralios aplinkos sglygomis, buvo atliktas
papildomas generalizacijos testavimas su natiiraliais objektais. Pateikiami
jvairis kasdienés aplinkos daiktai, atstumas iki jy didinamas iki 1-2 metry, su-
teikiamas laiko limitas iki 60 sek. Taikoma nedidelé procediriné modifikacija,
kai dalyviai daikty nemato, taciau kartoja pateiktg instrukcijg - tris daikty pa-
vadinimus i$ eilés pasirinktinai tiek karty, kiek nori, o tada nueina jy atnesti i$
tos vietos, kur parodo eksperimentuotojas. Po bazinés linijos nustatymo taiky-
tas jungtinés kontrolés mokymas keliems stimuly rinkiniams, kur dalyviai daré
klaidy. Aplinkoje, netoli vienas kito, iSdéstyta 10 daikty, bet dalyvis jy i$ karto
nemato. Eksperimentuotojas sako 3 pavadinimus, kuriuos dalyvis kartoja (7-10
karty, tol, kol pastebima, kad kartoja savarankiskai). Tada istiesiamas delnas ir
sakoma, pavyzdZiui, ,Duok man kate, léktuvg ir kamuolj‘, ir parodoma dalyviui
kryptis, kur reikia nueiti paimti ty daikty. Dalyvis gali kartoti Siuos tris daikty
pavadinimus i$ eilés ir tik tada atsistoti, nueiti, paimti ir atnesti eksperimentuo-
tojui. Eidamas dalyvis irgi gali kartoti tuos tris pavadinimus. 60 sek. laiko limi-
tas negali buti virSytas. Jei dalyvis suklysta, atsakymas tuoj pat nutraukiamas,
daiktai patraukiami, sudedami i$ naujo ir procediira kartojama dar karta. Kity
sesijy metu vykdomi du testavimo tipai: nemokyty ir mokyty varianty testavi-
mas analogisku buidu, kaip apraSyta 2-oje stadijoje. Mokytas stimuly rinkinys
priskiriamas prie visiSkai iSmokty, jei dalyvis i§ pirmo karto dvi dienas i$ eilés
pademonstruoja teisingg atsakg. Duomenys renkami j duomeny rinkimo lapus,
kiekvienos sesijos testavimo metu Zymima ,+“ arba ,-“ ir paZymimi kumuliaty-
viniame grafike. Jungtinés stimuly kontrolés mokymas baigiamas, kai dalyvis
teisingai parenka visus 30 nattraliy aplinkos objekty rinkiniy.
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Individualaus ugdomojo eksperimento rezultatai

Individualaus ugdomojo eksperimento rezultatai: kumuliatyvinis mokyty ir
nemokyty stimuly pory skaicius iki eksperimento, jungtinés stimuly kontrolés
mokymo metu, generalizacijos testavimo ir procediirinés modifikacijos etapuo-
se, pavaizduoti paveiksle.

Jungtinés Kontrolés mokymo eksperimentas
ki Dalyvis 1
ekspe- Jungtinés kontrolés mokymas Gene-  Baziné  procedariné modifikacija/generalizacija
rimento raliza- linija

Rinkiniu skai¢ius

45 49

Dalyvis 2

oo

Rinkiniu skai¢ius

A_MQ—AA_A

o
1 5 9 13 17 21 25 29 33 37 41 45 49

Eksperimento dienos

—0—Iki eksperimento —z—Mokyti rinkiniai —o— Nemokyti rinkiniai —>¢— Generalizacija —#—Baziné linija

Pav. Individualaus ugdomojo eksperimento rezultatai

Y asyje zymimas kumuliatyvinis mokyty ir nemokyty stimuly rinkiniy po tris
skaicius. IS viso tyrime naudota 30 stimuly po 3 rinkinius. X asyje Zymimos eks-
perimento dienos. Bazinés linijos duomenys Zymimi kvadratéliais, trikampéliais
Zymimi mokyti stimuly rinkiniai, rutuliukais - nemokyti stimuly rinkiniai, kry-
zZeliu - generalizacijos testo rinkiniai, ZvaigZdute - baziné linija iki procedirinés
modifikacijos. Skirtingy eksperimento faziy taskai nejungiami tarpusavyje, nes
jie Zymi skirtingas eksperimento procediiras konkrecioje fazéje. Dalyvio 1 duo-
menys pateikti virSutiniame grafike, dalyvio 2 - apatiniame. ISvesta iStisiné lini-
ja, kertanti trecig eksperimento dienos taska X asyje dalyvio 1 grafike ir penktos
eksperimento dienos taska dalyvio 2 grafike, Zymi nauja eksperimento etapa,
kai po stabilios bazinés linijos pradedamas taikyti eksperimentinis poveikis.
Todél si linija yra iStisiné. Punktyriné linija Zymi generalizacijos testavimo faze.
Ji kerta 20-os eksperimento dienos taska dalyvio 1 grafike. Generalizacijos tes-
tavimo duomenys pradedami rinkti 21-3 eksperimento diena. Dalyvio 2 grafike
$i linija kerta 35-0s eksperimento dienos taska. Generalizacijos testavimo duo-
menys Siam dalyviui pradedami rinkti 36-3 eksperimento diena.
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Baziné linija prieS§ procedirrine modifikacijg dalyviui 1 nustatoma 24, 25 ir
26-3 eksperimento dienomis. Nuo 27-o0s dienos pradedama procediriné modi-
fikacija, kurios metu taip pat tikrinama dalyvio 1 jgiidZio pritaikymas natiiralio-
je aplinkoje. Baziné linija prie§ procediirine modifikacijg dalyviui 2 nustatoma
39-43-3 eksperimento dienomis. Nuo 44-os dienos pradedama procediiriné
modifikacija, kurios metu taip pat tikrinama dalyvio 2 jgiidZio pritaikymas na-
taralioje aplinkoje.

Eksperimento dalyvio 1 rezultatai. Dalyvio 1 bazinés linijos stabilumas nu-
statytas po 3 eksperimento dieny iS$ eilés: dalyvis 1 né karto neparinko teisingai
né vieno rinkinio po tris i§ 30-ies pateikty. Jungtinés kontrolés mokymo eks-
perimentas, pradétas 3-3 dieng, buvo baigtas 20-3 diena, t. y. tesési 17 dieny.
Dalyvio 1 testavimas buvo pradétas 4-3 eksperimento dieng. 4-3 ir 5-3 ekspe-
rimento dienomis dalyvis 1 nepateiké teisingo atsako, kai buvo testuojamas
pirmasis mokytas stimuly rinkinys, taciau jau pirma dienag jis teisingai parinko
5 nemokytus stimuly rinkinius. Nemokyty stimuly rinkiniy skaicius augo dina-
miskai ir nuo pirmosios testavimo po mokymo procediiros pritaikymo dienos
virsijo mokyty stimuly rinkiniy skaic¢iy, ir tai rodo jungtinés kontrolés mokymo
efektyvuma. Naujo nemokyty stimuly rinkinio iSmokimas uztrukdavo 2 ekspe-
rimento dienas, laikantis eksperimento procediiroje nustatyto dviejy dieny i$
eilés kriterijaus. 19-3 ir 20-3 eksperimento dienomis dalyvis 1 teisingai parinko
visus 5 mokytus ir 25 nemokytus stimuly rinkinius, pasiekus 100 proc. Kriterijy
dvi dienas iS eilés, jungtinés stimuly kontrolés mokymo eksperimentas baigtas
ir pereinama j generalizacijos veiksnio testavimo etapa. Sis etapas padeda nu-
statyti, ar dalyvio 1 iSmokimui nedaré poveikio vidinis testavimo veiksnys. Siek-
ta iSsiaiskinti, ar dalyvio 1 greito iSmokimo rezultatui neturéjo jtakos nuolati-
nis stimuly rinkiniy pateikimas ir jy iSmokimas automatiskai. Dalyviui 1 buvo
pateikti nauji, jungtinés kontrolés mokymo metu nenaudoti stimulai. Dalyvis 1
gebéjo juos visus jvardyti. Generalizacijos testavimo metu buvo nustatyta, kad
dalyvis i$ tiesy greitai jvaldé jungtinés kontrolés veikimo mechanizma ir pradeé-
jo ji naudoti parinkdamas naujus stimuly rinkinius. Generalizacijos testavimas
buvo vykdomas eksperimento 21, 22 ir 23-3 dienomis, tris dienas i$ eilés. Siame
etape 90-100 proc. teisingy atsaky rodo, kad dalyvis 1 geba naudoti jungtinés
stimuly kontrolés jrankj ir generalizuoja §j jgiidj matydamas naujus stimulus.
Tai reiskia, kad veikia matomo neverbalinio stimulo vaizdo ir jo pavadinimo
kartojimo balsu arba mintyse jungtiné stimuly kontrolé. Naudodamasis Siuo
jrankiu, dalyvis 1 gebéjo teisingai atlikti uzduotj su naujais stimuly rinkiniais.

Kasdienémis sglygomis yra svarbu, ar ASS turintys vaikai gebés pritaikyti
mokymo metu jgytus jgudZius natiralioje aplinkoje. Todél galutinis Sio ekspe-
rimento etapas buvo suplanuotas siekiant nustatyti, kaip jungtinés kontrolés
modelis veiks artimomis natiiraliai aplinkai sglygomis, kai stimulai néra ma-
tomi ir kai iki jy vietos yra 1-2 metry atstumas. I§ pradZiy nustatyta baziné
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jgtdZio linija. Kadangi jos metu vidutinis teisingy atsakymuy procentas buvo 88
proc., t. y. maziau nei 90 proc., taikyta procediriné modifikacija, siekiant uZti-
krinti echoikos arba saviechoikos (gebéjimo pakartoti triju stimuly pavadini-
mus ta seka, kokia jie buvo pateikti) ir intraverbalo kontrole (prasymas ,Duok
man", ,AtneSk man“ ir pan. - verbalinis stimulas, kai neverbalinis stimulas tuo
metu néra matomas). Mokymui parinkti tie stimuly rinkiniai, kuriuos bazinio
lygio metu dalyvis negebéjo parinkti 24-3 ir 25-3 eksperimento diena. Dalyvis
1 iSmoko teisingai parinkti tris nemokytus stimuly rinkinius per kitas 6 eks-
perimento dienas. Dar tris stimuly rinkinius, kuriy jis bazinio lygio testavimo
metu nepateiké pagal nustatytus kriterijus, nemokyty stimuly testavimo metu
pateikeé teisingai be specialaus mokymo. Visas eksperimentas dalyviui 1 buvo
baigtas 32-3 eksperimento diena. Du nepriklausomi stebétojai rinko duomenis
40 proc. eksperimento dieny. Dalyvio 1 nepriklausomy stebétojy sutarimy vi-
durkis buvo 98 proc. Tai patvirtina surinkty ir pateikiamy duomeny tiksluma.

Eksperimento dalyvio 2 rezultatai. Dalyvio 2 bazinés linijos stabilumas nusta-
tytas po 5 eksperimento dieny is eilés. IS 30-ies pateikty stimuly rinkiniy daly-
vis 2 né karto neparinko teisingai né vieno rinkinio po tris stimulus. Jungtinés
kontrolés mokymo eksperimentas, pradétas 5-3 dieng, buvo baigtas 35-3 dieng,
t.y. tesési 30 dieny. Dalyvio 2 testavimas buvo pradétas 6-3 eksperimento diena.
Jau pirma testavimo dieng dalyvis 2 pateiké teisingg atsaka, kai buvo testuoja-
mas pirmasis mokytas stimuly rinkinys, taciau nemokytg stimuly rinkinj parin-
ko 10-3 testavimo dieng. Teisingai parinkty nemokyty stimuly rinkiniy skaicius
virsijo mokyty stimuly rinkiniy skaic¢iy 12-3 eksperimento diena. Nuo 12-os
eksperimento dienos teisingas nemokyty stimuly parinkimas pradéjo virSyti
mokyty stimuly skaiciy, nes dalyvis 2 pradéjo generalizuoti jungtinés kontrolés
taikymo mechanizma. Jungtinés kontrolés mokymas buvo tesiamas pagal nu-
statytus kriterijus, kol dalyvis 2 dvi dienas i$ eilés gebéjo teisingai parinkti visus
30 mokyty ir nemokyty stimuly rinkiniy. Nemokyty stimuly rinkiniui iSmokti
uztekdavo 2 eksperimento dieny, laikantis eksperimento procediiroje nustaty-
to dviejy dieny is eilés kriterijaus. 34-3 ir 35-3 eksperimento dienas dalyvis 2
teisingai parinko visus 13 mokyty ir 27 nemokytus stimuly rinkinius, pasie-
kus 100 proc. kriterijy dvi dienas i$ eilés, jungtinés stimuly kontrolés mokymo
eksperimentas baigtas ir pereinama j generalizacijos veiksnio testavimo etapa.
Dalyviui 2 buvo pateikti nauji, jungtinés kontrolés mokymo metu nenaudoti sti-
muly paveiksléliai, kuriuos dalyvis 2 geba jvardyti. Generalizacijos testavimo
metu buvo nustatyta, kad dalyvis 2 naudoja jungtinés kontrolés veikimo mecha-
nizmg parinkdamas naujus stimuly rinkinius. Generalizacijos testavimas buvo
vykdomas eksperimento 36-3, 37-3 ir 38-3 dienomis, tris dienas i$ eilés. 36-3
dieng pastebéta, kad dalyvis 2 sunkiau bendradarbiauja atlikdamas uzduotj,
todél 37-3 ir 38-3 dienas jvestas daznesnio pastiprinimo grafikas - dalyviui 2
pastiprinimas buvo suteikiamas uz kiekvieng teisingg atsaka, ir tai pagerino da-
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lyvio 2 instrukcine kontrole. Siame etape 93-96 proc. teisingy atsaky rodo, kad
dalyvis 2 efektyviai naudoja jungtinés stimuly kontrolés jrankj ir geba generali-
zuoti §j jgildj matydamas naujus stimulus. Tai reiskia, kad veikia matomo never-
balinio stimulo vaizdo ir jo pavadinimo kartojimo balsu arba mintyse jungtiné
stimuly kontrolé. Naudodamasis Siuo jrankiu, dalyvis 2 gebéjo teisingai atlikti
uzduotj su naujais stimuly rinkiniais.

Siekiant istirti, ar dalyvis 2 gali atlikti $ig uzduotj veikiant tik vokalinio atkar-
tojimo balsu arba mintyse jungtinei stimuly kontrolei, sukurtos eksperimenti-
nés salygos natiiralioje aplinkoje, kai stimulai néra matomi ir kai iki jy vietos yra
1-2 metry atstumas. I$ pradziy nustatyta baziné jgiidzio linija. Nors vidutinis
teisingy atsakymy procentas buvo 92 proc,, t. y. daugiau nei 90 proc., siekiant is-
bandyti procedirinés modifikacijos efektyvuma dalyviui 2 buvo taikomas jung-
tinés stimuly kontrolés mokymas stimuly rinkiniams, kuriy dalyvis neparinko
teisingai. Sio etapo metu buvo sustiprinta vokalinio atkartojimo kontrolé (ge-
béjimo pakartoti trijy stimuly pavadinimus ta seka, kokia jie buvo pateikti) ir
intraverbalo kontrolé (prasymas ,Duok man® ,Atnesk man“ ir pan. - verbalinis
stimulas, kai neverbalinis stimulas tuo metu néra matomas). Dalyvis 2 iSmoko
teisingai parinkti tris nemokytus stimuly rinkinius per kitas 6 eksperimento
dienas. Visas eksperimentas dalyviui 2 buvo baigtas 49-3 eksperimento diena.
Du nepriklausomi stebétojai rinko duomenis 35 proc. eksperimento dieny. Da-
lyvio 2 nepriklausomy stebétojy sutarimy vidurkis buvo 97 proc. Tai patvirtina
surinkty ir pateikiamy duomeny tiksluma.

Generalizacijos komponentas. Eksperimento metu papildomai tirtas genera-
lizacijos komponentas, t. y. kaip dalyviai elgtysi nattiraliomis sglygomis, kai iki
stimuly yra nedidelis atstumas (kartu atsiranda laiko tarpo komponentas) ir
stimulai néra i$ karto matomi (objekto jvardijimo komponentas taip pat nuto-
linamas laike). Abu tyrimo dalyviai eidami link vietos, kur biidavo laikomi sti-
mulai, Siuo atveju ne paveiksléliai, o nattralis daiktai, daZniausiai kartodavo
pateiktg trijy stimuly pavadinimy seka, tada priéje prie vietos, kur yra daiktai,
imdami juos iS eilés dar kartg iStardavo jy pavadinimus. Pasirenkant daikta vél
veikdavo vokalinio atkartojimo ir objekto vaizdo jungtiné stimuly kontrolé. Da-
lyviai visada atnesdavo Siuos daiktus eksperimentuotojui. Reikia atkreipti dé-
mesj, kad, parenkant stimulus $iai uzduociai, buvo vengta jtraukti tuos daiktus,
kurie labai patinka dalyviams. Taip iSvengta motyvaciniy operacijy pasireiski-
mo, kurios reik$ty praSymo atsiradimg, t. y. kad dalyviai greiciausiai rinktysi
megstama daiktg, o ne tai, ko jy buvo prasyta. Siekiant islaikyti dalyvio 2 ben-
dradarbiavima, uz kiekviena teisinga atsakg buvo suteikiamas didesnis diferen-
cijuotasis pastiprinimas: mégstamas materialus daiktas, o dalyviui 1 veiksmin-
gas buvo socialinis pastiprinimas - pagyrimas. Sio tyrimo metu buvo pastebéta
ir jvardyta, kad veikia frazés pratesimas. Dalyviai turi pateikti stimulus lygiai ta
pacdia tvarka ir tik tokj ju skaiciy, kaip buvo paprasyti.
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Diskusija

Kaip teigia Zukauskiené (2012), remdamasi L. Vygotskio idéjomis apie vidi-
ne (privacia) kalba, vidinés kalbos raidos pradzioje vaikas garsiai snekasi pats
su savimi, véliau - pasnibzZdomis, dar véliau tik krutina liipas ir galiausiai ima
kalbéti su savimi mintyse be iSoriniy kalbéjimo pozymiy. Vaikui augant vidi-
né kalba vartojama sprendziant sudétingas problemas. Taigi, imanoma isSvesti
hipotetine paralele tarp vidinés kalbos ir jungtinés stimuly kontrolés veikimo
modelio.

|prastos raidos vaikai iSmoksta kalbéti reaguodami j suaugusiyjy kalba, pa-
mazu perimdami kalbéjimo jgiidZius (Zukauskiené, 2012). Ta¢iau autizmo spek-
tro sutrikima turintys vaikai turi sunkumy mokydamiesi i$ socialinés aplinkos,
todél jiems reikia papildomo ir intensyvaus mokymo. Kaip teigia Michael ir kt.
(2011), vaikams, turintiems autizmo spektro sutrikimg, jungtiné stimuly kon-
trolé nesivysto dél nepakankamo echoikos ir saviechoikos repertuaro, taip pat
negebéjimo natiraliai sujungti Siuos du verbalinius operantus. Viso to reikia
specialiai ir intensyviai mokyti, kaip tai daryta Sio eksperimento metu.

Individualaus ugdomojo eksperimento metu buvo taikytas jungtinés stimuly
kontrolés modelis ugdant ASS turinciy vaiky kalbg, pagrindinj démesj sutelkiant
j kalbos suvokimo ugdyma. Jungtinés stimuly kontrolés objektas yra abipusis
ZodZio - objekto tarpusavio rysio vystymas ir savarankiska, verbaliai palaikoma
generalizacija, pritaikoma su nemokytais stimulais. Eksperimentu nustatyta,
kad jungtinés stimuly kontrolés mokymas yra efektyvus mechanizmas ugdant
ASS turinc¢iy vaiky kalbinius gebéjimus. Matant neverbaliniy stimuly vaizdus ir
kartojant jy pavadinimus balsu arba sau mintyse pasireiSkia jungtiné stimuly
kontrolé, ir tokiu biidu ugdomas ASS vaiky kompleksinis receptyvusis suvoki-
mas socialinio bendravimo kontekste. Abu tyrimo dalyviai gana greitai pradéjo
naudoti takto ir (savi)echoikos jungtinés stimuly kontrolés mechanizma tiek su
mokytais, tiek su nemokytais stimuly rinkiniais.

Vaikams, turintiems ASS, neretai yra sudétinga mokymo procese jgytus jgu-
dzius perkelti j kasdienes aplinkos situacijas, todél generalizacijos ugdymas
turi buti jtrauktas | mokymo programa i$ anksto. Generalizacija istoriskai pri-
skiriama prie septyniy pagrindiniy elgesio analizés dimensijy, kuri yra tvari
laiko perspektyvoje ir pasireiskia jvairiose aplinkose, taip pat turi jtakos kito
iSmokto ir naujo elgesio formoms (Cooper ir kt., 2007). Todél Sio eksperimento
metu papildomai démesio buvo skirta generalizacijos komponentuli, t. y. tirta,
kaip dalyviai elgtysi natiiraliomis sglygomis, kai iki stimuly yra nedidelis atstu-
mas (kartu atsiranda laiko tarpo komponentas) ir stimulai néra i$ karto mato-
mi (takto komponentas taip pat nutolinamas laike). Abu tyrimo dalyviai eidami
link vietos, kur budavo laikomi stimulai, Siuo atveju ne paveiksléliai, o natiira-
lis daiktai, dazniausiai kartodavo pateikta trijy stimuly pavadinimy seka, tada
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priéje prie vietos, kur yra daiktai, imdami juos i$ eilés dar kartg iStardavo jy
pavadinimus. Pasirenkant objektus veikdavo echoikos (arba saviechoikos) ir
takto jungtiné stimuly kontrolé. Dalyviai visada atneSdavo Siuos daiktus eks-
perimentuotojui. Sios eksperimento fazés rezultatai atskleidé, kad jungtinés
stimuly kontrolés mokymas buvo efektyvus ir dalyviai iSmoko pritaikyti nauja
kompetencijg natiiralioje aplinkoje.

Causin ir kt. (2013) tyrime kaip ribotumas buvo nurodytas testavimo veiks-
nys, darant prielaidg, kad, galbiit, nuolatinis kartojimas galéjo salygoti automa-
tinj jsiminima. Todél Sio eksperimento metu i§ anksto buvo planuojama, kaip
iSvengti tokios rizikos: pasirinkta daugiau ir jvairesniy stimuly, po jungtinés
stimuly kontrolés mokymo fazés atliktas generalizacijos testas su 30 stimuly
rinkiniy, kuriuose né vienas stimulas nesikartojo. Todél daroma prielaida, kad
abu dalyviai eksperimento uzduotis atliko teisingai, nes iSmoko efektyviai nau-
doti jungtinés stimuly kontrolés jranki.

Kaip antrasis ribotumas Causin ir kt. (2013) tyrime buvo nurodytas faktas,
kad i$ dalyviy nebuvo reikalaujama takto atsako parenkant stimulus. Straipsny-
je aprasyto eksperimento metu taip pat iSrySkéjo Sis ribotumas, nes testavimo
metu nebuvo grieztai reikalaujama jvardyti stimulus. Taciau testavimo metu
buvo pastebéta, kad dalyviai, ieSkodami teisingo stimulo pasirinkimo lauke, pa-
pildomai iStardavo to stimulo pavadinima jj pamate arba iStardavo to stimulo
pavadinimag i$ karto paéme to stimulo paveikslélj. Dalyvis 2, keletg karty iesko-
damas ir nerasdamas reikiamo paveikslélio, papildomai paklausé: ,0 kur yra
masina?‘, ,Kur dingo batai?“. Taigi, tais atvejais, kai echoikos ir takto jungtiné
stimuly kontrolé buvo matoma iSoriskai, abiejy dalyviy atsakai biidavo teisingi.
[vardijimas Zodziu kiekvieng kartg pagrindzia, kad atsakui turi itakos butent
jungtines stimuly kontrolés mechanizmas. Ta¢iau natiraliomis sglygomis jung-
tiné stimuly kontrolé yra tiek iSorinis, tiek vidinis atsakas, taigi, testavimo metu
dalyviams buvo leista atsakineti spontaniskai. Jungtinés stimuly kontrolés mo-
kymo metu dalyviai, prie§ parinkdami stimulus, privaléjo juos pries tai teisingai
jvardyti. Metodo efektyvuma atskleisty dalyviai, vartojantys gesty kalbg kaip
alternatyvios komunikacijos priemone, taip, kaip vienas i$ dalyviy Causin ir kt.
(2013) tyrime. Gesty kalba matoma tik iSoriSkai, todél jungtinés stimuly kon-
trolés pasireiskimas bty akivaizdesnis.

Reikia atkreipti démesj, kad, parenkant stimulus generalizacijos natiralio-
je aplinkoje testavimui, eksperimento metu buvo vengta jtraukti tuos daiktus,
kurie labai patinka dalyviams. Taip iSvengta motyvaciniy operacijy pasireiski-
mo, kurios reik$ty mando operanto atsiradima, tai yra, kad dalyviai greiciausiai
rinktysi mégstama daiktg, o ne tai, ko jy buvo prasé eksperimentuotojas. Takto
operante kontroliuojantis diskriminacinis stimulas yra objekto vaizdas, o echoi-
kos operante Sis stimulas yra pasakytas Zodis, todél svarbu eliminuoti mando
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operanto pasireiskimo rizika, nes manda kontroliuoja motyvacinés operacijos
(Cooper ir kt., 2007). Veikiant motyvacinéms operacijoms, vaikas gauna tai, ko
nori, ir tai lemia jo pasirinkima. Taigi, nepaisant to, kad vaikas uZduotj suprato
ir gali jg atlikti, noras gauti tam tikra daiktg gali nukonkuruoti teisingg atsaka.

To, kas jprastai vadinama ,garsine ir vaizdine atmintimi“ arba kognityviniu
mastymu, gali buti mokoma naudojant jungtinés stimuly kontrolés modelj ir
remiantis verbalinio elgesio analizés principais. Tai patvirtina tiek Sis eksperi-
mentas, tiek Kiti tyrimai (Sidener, 2006; Causin ir kt., 2013; Michael ir kt., 2011;
Tu, 2006, 2016): remiantis Siuo modeliu galima iSmokyti: uzdelsto vizualinio
sutapatinimo; uzdelstos imitacijos; paprasty ir kompleksiniy seky pratesimo ar
uzbaigimo; skirtumy atpazinimo, nustatymo, ko yra per daug, o ko triksta, ke-
liy komponenty nurodymy atlikimo, atsakymy ,taip“ arba ,ne*, teisingo kiekio
parinkimo, teisingo dviejy raidZiy jungimo ir kt. Parenkant mokymo programos
tikslus, naudojant jungtinés stimuly kontrolés modelj, svarbu atsizvelgti  vai-
ko kasdienj socialinj konteksta. Parinkti tikslai turi biiti funkcionaliis, socialiai
svarbiis konkreciam vaikui ir pritaikomi kasdien. Priklausomai nuo vaiko gebé-
jimy, tai gali buti tiek teisingas mamos prasymo atlikimas, pavyzdziui, ,Nueik j
virtuve ir atnesk puodelj’, tiek teisingo kiekio parinkimas, kai to prasoma, pa-
vyzdziui, ,Paduok 5 piestukus®,

Horne ir Lowe (1996) nustaté, kad receptyvusis kalbos suvokimas ir jvar-
dijimas ankstyvojoje vaikystéje iSmokstamas kaip ciklas. Tai vyksta tokia seka:
Zitrima j objekto vaizdg, sakomas objekto pavadinimas, klausomasi savo paties
pasakymo ir vél Zitirima ar kitaip sensoriskai kontaktuojama su objektu. Jung-
tinés stimuly kontrolés tyrimai rodo, kad selektyvusis pasirinkimas nevyksta
tokio cikliSkumo principu (Tu, 2016). Selektyvusis pasirinkimas neatsirado
vien tik po takto ar echoikos iSmokimo né viename i$ atlikty jungtinés stimuly
kontrolés tyrimy (Tu, 2016). Selektyvusis pasirinkimas atsirado tik tada, kai
pasireiSké jungtiné takto ir (savi)echoikos stimuly kontrolé. Tai rodo, kad tak-
tas, echoika ir selektyvusis pasirinkimas yra funkcionaliai nepriklausomi (Tu,
2016). Palmer (2006b) pabréZia, kad jungtiné kontrolé néra naujas fenomenas.
Siuo metu atrandamas ir tiriamas jo efektyvumas. Jungtinés stimuly kontrolés
vaidmuo, ugdant ASS turincius vaikus, ateityje turéty nuolat didéti.

ISvados

Individualaus ugdomojo eksperimento pradzioje buvo nustatyta, kad nepai-
sant to, jog tyrimo dalyviai atskirai gali jvardyti objektus ir pakartoti jy pava-
dinimus, kai to praSoma, jie negali atlikti kompleksinés kalbos suvokimo uz-
duoties be specialaus mokymo. Pritaikius jungtinés stimuly kontrolés mokymo
procedirg, buvo pasiekta eksperimentiné kontrolé, kurioje pasireiské funkcinis
rySys tarp nepriklausomo kintamojo - takto (ekspresyvaus objekty jvardiji-
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mo matant jy vaizda) ir echoikos (vokalinio atkartojimo balsu arba mintyse),
jungtinés stimuly kontrolés ugdymo ir priklausomo kintamojo, kuris matuotas
Sio eksperimento metu: kumuliatyvinio mokyty ir nemokyty stimuly rinkiniy
skaiciaus, kuriuos kiekvienas dalyvis iSmoko savaranki$kai parinkti kiekvienos
sesijos testavimo metu. Ypac svarbus priklausomas kintamasis - nemokyto re-
ceptyvaus atsako atsiradimas, rodantis, kad dalyviai savaranki$kai pritaiko ir
naudoja jungtinés stimuly kontrolés poveikio mechanizma naujose mokymosi
situacijose. Mokant atpazinti ir jvardyti objekto vaizda ir tuo paciu metu balsu
kartojant to objekto pavadinima rinkiniuose po tris objektus iS$ eilés tokia tvar-
ka, kaip buvo paprasyta, dalyviai gebéjo teisingai atlikti $ig uZduot;j ir véliau sék-
mingai pritaikeé $j jgidj natiraliomis salygomis su kasdienés aplinkos daiktais.

Individualaus ugdomojo eksperimento metu nustatyta, kad teisingg dalyviy
pasirinkimg lémé du stimuly kontrolés veiksniai: taktas (objekto vaizdo jvardi-
jimas) ir vokalinis jo pavadinimo kartojimas balsu arba mintyse. Jungtinés sti-
muly kontrolés modelis pasireiskeé, kai tuo paciu metu veiké du diskriminaciniai
verbaliniai stimulai ir tai sukélé vienos topografijos atsaka. Tai rodo, kad jungti-
neés stimuly kontrolés mokymo procediira yra efektyvus vaiky, turinciy kalbos
sutrikimy, intervencijos modelis kompleksiniam kalbos suvokimui ugdyti.
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JUNGTINES STIMULU KQNTROLES MODELIO PRITAIKYMAS
UGDANT VAIKU, TURINCIUY AUTIZMO SPEKTRO SUTRIKIMA,
KOMPLEKSIN] KALBOS SUVOKIMA
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Santrauka

Pasaulio sveikatos organizacijos vykdomos visuomenés sveikatos stebése-
nos duomenimis, per pastarajj deSimtmetj ASS turinciy asmeny skaicius kai
kuriose Salyse iSaugo iki 10 karty. Nepaisant spartaus ASS paplitimo tenden-
cijy, vis dar stokojama moksliniy tyrimy ir metodiky, kaip ugdyti ASS turinc¢ius
vaikus (Dirzyté, Mikulénaité ir Kalvaitis, 2016). Tai paskatino mokslininkus vi-
same pasaulyje sutelkti pastangas tobulinant ASS turinc¢iy asmeny ankstyvosios
diagnostikos ir intervencijos metodus. Jungtiniy Tauty bei Europos Komisijos
jvairiuose dokumentuose pazymima, kad, siekiant pagerinti ASS turinc¢iy asme-
ny ir jy Seimy (globéjy) gyvenimo kokybe, labai svarbi savalaiké diagnostika ir
moksliskai patvirtinty intervencijos metody naudojimas.

Vienas pagrindiniy ASS poZymiy yra kalbos ir socialinés komunikacijos su-
trikimas (Mody ir Belliveau, 2013; Arunachalam ir Luyster 2016; ir kt.). Kaip
rodo uzZsienio mokslininky atliktos metaanalizés (McPherson et al., 1984; Dy-
mond et al., 2006; Sautter ir LeBlanc, 2006; Devine ir Petursdottir, 2017), Skin-
nerio verbalinio elgesio analizé (1957) yra viena i§ empiriniais tyrimais pa-
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gristy veiksmingy ASS turin¢iy vaiky kalbos ugdymo metodiky. Daugéjant ASS
turinciy vaiky, sparciai auga mokslininky susidoméjimas Sios metodikos pritai-
kymo galimybémis, taciau vis dar lieka verbalinio elgesio analizés sriciy, kuriy
iStirtumas atverty efektyvius kelius j ASS turinciy vaiky kalbos ugdyma (Devine
ir Petursdottir, 2017). Devine ir Petursdottir (2017) atlikta verbalinio elgesio
analizeés tyrimy 2005-2016 m. metaanalizé rodo, kad tuo laikotarpiu publikuoti
369 empiriniai tyrimai Sia tematika, 0 1990-2006 m. tokiy tyrimy buvo atlikta
apie 60 (Sautter ir LeBlanc, 2006). Be to, nurodoma, kad dauguma $iy tyrimy
buvo atlikti ugdant ASS turincius vaikus (Devine ir Petursdottir, 2017). Buivy-
daite ir kt. (2017) trijose Baltijos Salyse atliktoje publikuoty moksliniy straips-
niy metaanalizéje iki 2016 mety nurodo 47 straipsnius ASS tematika, taciau
nepavyko rasti né vieno mokslinio straipsnio verbalinio elgesio analizés srityje.

Tyrimu siekta atskleisti ASS turinciy vaiky kompleksinio kalbos suvokimo
ugdymo galimybes, taikant jungtinés stimuly kontrolés metodika.

Atliekant empirinj tyrimg, naudotas individualus ugdomasis eksperimentas,
kurio metu buvo remtasi Causin ir kt. (2013) jungtinés stimuly kontrolés mo-
deliu pagrijsta ASS turinciy vaiky kalbos suvokimo ugdymo programa, siekiant
nustatyti ekspresyviojo stimuly jvardijimo ir vokalinio atkartojimo jungtinés
stimuly kontrolés mokymo poveikj kompleksiniam receptyviajam pasirinkimui.

Atrenkant Sio tyrimo dalyvius taikyta kriteriné atranka, siekiant atsirinkti
specifiniy pozymiy turincius dalyvius, atitinkancius Siuos kriterijus:

e oficialiai nustatyta ASS diagnozé;

e ekspresyvusis Zodynas: ne maziau kaip 100 objekty pavadinimuy;
e receptyvusis kalbos suvokimas: ne maziau kaip 300 ZodZiy;

e geri bendradarbiavimo jgudziai;

e nors vartoja pavienius ZodZius, neatlieka kompleksiniy verbaliniy ir never-
baliniy uzduociy.

Pirmajam tyrimo dalyviui eksperimento pradZioje buvo 6 metai 7 mén., an-
trajam berniukui - 4 metai 3 ménesiai. Abiem dalyviams Vilniaus vaiko raidos
centre diagnozuotas ASS.

Vykdyto eksperimento nepriklausomas kintamasis - jungtinés objekto jvar-
dijimo ir vokalinio atkartojimo (balsu arba mintyse) stimuly kontrolés ugdy-
mas. Priklausomas kintamasis, kuris matuojamas Sio eksperimento metu, - ku-
muliatyvinis mokyty ir nemokyty stimuly rinkiniy, kuriuos kiekvienas dalyvis
iSmoksta parinkti kiekvienos sesijos testavimo metu, skaiCius. Ypac svarbus
priklausomas kintamasis - nemokyto receptyvaus atsako atsiradimas, rodantis,
kad dalyviai savarankiskai pritaiko ir naudoja jungtinés stimuly kontrolés vei-
kimo mechanizmg naujose mokymosi situacijose.
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Individualaus ugdomojo eksperimento metu buvo pasiekta eksperimentiné
kontrolé, kurios metu nustatytas funkcinis rysys tarp nepriklausomo kintamo-
jo - objekto vaizdo ir vokalinio atkartojimo (balsu arba mintyse), jungtinés sti-
muly kontrolés ugdymo ir priklausomo kintamojo, kuris matuojamas Sio eks-
perimento metu: kumuliatyvinio mokyty ir nemokyty stimuly rinkiniy, kuriuos
kiekvienas dalyvis gebéjo savarankiskai parinkti kiekvienos sesijos testavimo
metu, skaiCiaus. Véliau abu tyrimo dalyviai gebéjo pritaikyti $i jgidj tiek moky-
mo natiralioje aplinkoje sglygomis, tiek kasdienése situacijose. Individualaus
ugdomojo eksperimento metu nustatyta, kad teisinga dalyviy stimuly pasirinki-
ma lémé du stimuly kontrolés veiksniai: objekto vaizdas ir vokalinis pavadinimo
kartojimas balsu arba mintyse. Jungtinés stimuly kontrolés modelis pasireiske,
kai tuo paciu metu veiké du diskriminaciniai verbaliniai stimulai ir tai sukélé
vienos topografijos atsaka. Tai rodo, kad jungtinés stimuly kontrolés mokymo
procedira yra efektyvus vaiky, turinc¢iy ASS ir kalbos sutrikimu, intervencijos
modelis kompleksiniam kalbos suvokimui ugdyti.
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Abstract

Lithuanian educators are still not adequately well prepared to teach children with
autism spectrum disorder (further in text ASD). There is a lack of research, the access
to evidence-based methods is limited, and traditional educational methodological
approaches are usually ineffective (Dirzyté, Mikulénaité, & Kalvaitis, 2016; Buivydaité,
Newman, & Prasauskiené, 2017).

Oneoftheearliestsignsof ASDis failure to developlanguage and social communication
(Mody & Belliveau, 2013; Arunachalam & Luyster 2016; etc.). Meta-analyses conducted
by foreign researchers show that B.F. Skinner’s (1957) verbal behaviour analysis is one
of the evidence-based effective methods used for developing language in children with
ASD (McPherson et al., 1984; Dymond et al. 2006; Sautter & LeBlanc, 2006; Devine &
Petursdottir, 2017). A rapid increase in the prevalence of ASD brings the researchers’
attention to the possibilities of applying this method, however, there are still some areas
in verbal behaviour approach remaining, which lack research. Scientific studies in these
areas would likely open effective ways for developing language in children with ASD
(Devine & Petursdottir, 2017). The researchers (Buivydaité, Newman, & Prasauskiené,
2017) have conducted a review of scientific articles on ASD in the Baltic states (including
Lithuania), and the findings of it confirm the lack of such research.

In this study, a single-subject educational experiment was used, during which a joint
stimulus control model was applied for developing language in children with ASD, with
the main focus being on receptive language acquisition. The object of joint stimulus
control is the development of a symmetrical (bi-directional) word-object relation and
independent, verbally maintained generalisation with unlearned stimuli. The results of
the experiment show that a joint stimulus control model can be applied as an effective
mechanism to develop language in children with ASD. In the presence of non-verbal
stimuli and rehearsing the names of the stimuli overtly or covertly, the joint stimulus
control emerges and, in this way, the complex receptive language perception in children
with ASD is developed within the context of social interaction.
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The participants of this experiment were able to emit correct responses with the
novel sets of stimuli and were able to apply this mechanism without prompts not only
in teaching sessions, but also in other social situations.

Keywords: autism spectrum disorder, verbal behaviour, joint stimulus control,
receptive language teaching, single subject educational experiment.

Introduction

ASD is characterised by impairments in language and social interaction and
communication. According to Mody & Belliveau (2013), language abilities may
range from being completely nonverbal to having specific language with strong
echolalia or unusual prosody, intonation for example. The authors state that
for the majority of children diagnosed with ASD the receptive and expressive
language is impaired. They have difficulties with perspective taking and with
reciprocity in social conversation. Even being able to repeat separate words
and sentences, children with ASD don’t usually employ them functionally in
their language. Failures in complex language perception makes language
development, social interaction and communication including the teaching and
learning process for children with ASD complicated (Mody & Belliveau, 2013).

Arunachalam & Luyster (2016) indicate that cognitive functions, like atten-
tion, memory, cognition and perception, are a natural developmental process
in early childhood for typically developing children. Unfortunately, this process
for children with ASD is disrupted. These children idiosyncratically intake
verbal information from their environment. Authors identify a significant gap
in the research about language development in children with ASD and how this
process could be accelerated (Arunachalam & Luyster, 2016). These authors
report that research on language development rather seeks for comparison
of how language development in children with ASD differs from neurotypical
children, but not why these discrepancies appear - that is, whether and why
learning and cognition mechanisms differ (Arunachalam & Luyster, 2016). As
one of the possible approaches for the theoretical and empirical research of this
problem, the scientists in foreign countries select B.F. Skinner’s (1957) analysis
of verbal behaviour. Verbal behaviour analysis explores, what kind of stimulus
control is responsible for verbal development in typically developing children.
On the foundation of these findings, teaching strategies and methods are
constructed that help develop language, communication and social interaction
abilities in children with ASD, if they do not develop in the same natural ways,
as for their peers (Devine & Petursdottir, 2017). The research analyses the ways
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of language and cognition development in children with ASD, emphasising
multiple and joint stimulus control application areas (Carbone, Causin, Albert &
Sweeney-Kerwin, 2013; Michael, Palmer & Sundberg, 2011; Sundberg, 2014). A
joint stimulus control model is effective when complex and delayed conditional
discrimination is analysed practically. In this model, a listener is an active
participant in the learning process, and not only a processor of information
(Sidener, 2006). When using this model, a listener or processor of information
transforms into the role of a speaker. Application areas of a joint stimulus
control model are wide-ranging, including, but not limited to, teaching complex
receptive selection, conditional discrimination, and generalised matching
(Lowenkron, 2006; Sidener, 2006). Research showing the effectiveness of
multiple and joint stimulus control have been conducted by Lowenkron (1984,
1988, 1991, 1992, 1998, 2004, 2006), Guiterezz (2006), Palmer (1998, 2006,
2009), Sidener (2006), Tu (2006, 2016), Schlinger (2008), De Graaf & Schlinger
(2012), Causin et.al. (2013), Dudek & Greer (2015), Olaff, Ona, & Holth (2017).

Verbal behaviour is usually controlled by more than one stimulus (Sidener,
2006, Cooper et al,, 2007; Vargas, 2013). Multiple stimulus control emerges
when single response is controlled by more than one variable or single variable
controls more than one response (Skinner, 1957). Any verbal behaviour may be
a function of several variables emerging simultaneously (Skinner, 1957).

It is important to determine, whether a response, which occurs in the
presence of specific variables, would emerge in the presence of other variables
(Fisher, Piazza & Roane, 2013). Studies (LaMarre & Holland, 1985; Twyman,
1996; Peturdottir, Carr & Michael, 2005; Kelly, Shillingsburg, Castro, Addison,&
LaRue, 2007; Sundberg, 2015 et.al.) suggest that the response, which was
learned in the onset of a particular group of controlling variables, might not
emerge with another group without specific training. After mand (request)
training, the same word might not emerge as a tact (labelling) or vice versa
(Fisher et al., 2013). Verbal operants function independently despite joint or
multiple control. For example, a child, who has learned the word “tree’, when
asked “What is it?” may not respond in the presence of the picture of the same
tree, because the form of the previous response was affected by a different
relation of controlling variables (Fisher et al., 2013).

Skinner (1957) has distinguished two types of multiple stimulus control:
convergent multiple control and divergent multiple control. Convergent
stimulus control occurs, when more than one stimulus is controlling the same
response. Divergent stimulus control occurs, when more than one response is
controlled by the single stimulus (Michael, 2004; Michael, Palmer, & Sundberg,
2005). An important feature of motivating operations and stimulus control is
the summation: the effects are mathematically additive. In other words, the

133



SPECIALUSIS UGDYMAS / SPECIAL EDUCATION 2018 1 (38)

response strength of a specific topography is the sum of all concurrent variables
occurring at the same time, whether or not they are similar (Skinner, 1957;
Michael, Palmer & Sundberg, 2005). In the case of multiple stimulus control,
a single response is controlled by several variables. Joint stimulus control is a
convergent stimulus control of a specific topography response, in which the
response is controlled by only two variables and therefore it is a specific case of
the multiple control (Palmer, 2006). Lowenkron (1998) defined joint stimulus
control as the effect of two discriminative stimuli acting jointly to evoke
stimulus control over a common response topography. That is, the response of
certain topography evoked by a single stimulus may be simultaneously evoked
by another stimulus (Lowenkron, 1998).

A meta-analysis conducted by Devine & Petursdottir (2017) on verbal
behaviour studies from 2005 to 2016 has shown that 369 empirical scientific
articles were published during that time period, compared with earlier analysis
from 1990 to 2006 when 60 articles were listed (Sautter & LeBlanc, 2006). It
was also noted that the majority of these studies were conducted whilst teaching
children with ASD (Devine & Petursdottir, 2017). Buivydaiteé et. al. (2017) in
their meta-analysis conducted in three Baltic States, including Lithuania, listed
47 articles on ASD published until 2016, however, no studies or articles were
found on verbal behaviour. It is also worth highlighting that there is a significant
gap in the language training research of children with ASD in Lithuania.

The object of this research: the training of complex receptive language
perception for children with ASD.

The aim of this research: to identify the possibilities of application of a
joint stimulus control model in training of complex language perception for
children diagnosed with ASD.

As the empirical research method, a single-subject educational experiment
was used, based on Causin et.al. (2013) language training program for children
with ASD with an emphasis on a joint stimulus control model. The joint stimulus
control of tact (expressive object labelling) and echoic (vocal rehearsal) was
manipulated in order to measure the effect of this control on the complex
receptive stimulus selection.

Single-subject educational experiment

Educational experiment is a type of experiment that takes an important
place among other scientific educational research methods. According to
Bitinas (2006, p. 140), educational experiment is “an organisation of the
educational process or its rearrangement by a researcher, which is essential
and sufficient for the examination, validation or discovery of the application
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conditions of a new educational concept”. The common requirements raised
for the experiment are optimal conditions matching the natural educational
system; the process has to be arranged and managed by the researcher, and
the results of the educational experiment have to be stated with a high level
of accuracy. There are different types of educational experiment: classical, one
alternative, individual, for example. (Bitinas, 2006, 2013). As Bitinas (2013)
stated, while contemporary educational theory stresses individual education,
the educational scientists increasingly use a single subject experiment in their
research. A single subject educational experiment is suitable for researching
an individual approach in the educational process, therefore, it can be applied
in such areas as education of children with special educational needs, learning
difficulties, problem behaviour research. Cohen, Manion, & Morrison (2013)
emphasise that single-subject educational experimental design has become
more and more popular and important over the past few years in different
scientific areas, including educational science. As described by these authors,
the majority of those studies are characterised by the following features:

e Permanent observation of some aspects of human behaviour and measu-
rement within a particular time frame. The researcher has to measure
and administrate the results of multiple probes in different phases of
the experiment. Permanent measurement helps to analyse and deduce
conclusions about the effect of the educational procedures.

e ‘“Intervention effect” is replicated to the same subject during a particular
time period.

Usually, a single-subject design is coded AB, where A is a baseline condition,
when no intervention is in effect, B - experimental treatment or intervention
phase. Every situation is completed by diagnostics, in which the actual state of
the experiment’s participants is examined in a qualitative form (Bitinas, 2013;
Cohenetal, 2013). However, there are other types of single-subject experiment.
In this study, a multiple probe across the participants experimental design was
applied. Multiple baseline and probe procedures are combined into a “multiple
probe” technique (Horner & Baer, 1978). This technique examines (Horner &
Baer, 1978, p. 1):

1. Whatistheinitial level of performance in each step in the training sequence?

2. What happens if sequential opportunities to perform each next step in the
sequence are provided before training on that step?

What happens when training is applied?

4. What happens to the performance of the remaining steps in the sequence, if
the criterion is reached in the course of training each prior step?
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The features of this technique are (Horner & Baer, 1978, p. 1):
1) one initial probe of each step in the training sequence;

2) an additional probe for every step after the criterion is reached in any
training step;

3) aseries of “true” baseline sessions conducted just before the introduction of
an independent variable to each training step.

The multiple probe technique was also used in some earlier joint stimulus
control studies (Causin etal., 2013) with the purpose to examine the effectiveness
of ajoint stimulus control model and reduce the bias that the repeated exposure
of untrained stimuli during the baseline would affect the effectiveness of a joint
stimulus control training procedure. During the multiple baseline test condition,
an independent variable was presented only after the steady state response.

Experimentalvariables. Anindependentvariableisan educational condition
(or a complex of conditions), which is purposefully changed by a researcher
with the assumption that this variable is the reason for the improvement in the
educational result (Bitinas, 2013). In the experiment presented in this study,
an independent variable is a joint stimulus control training of an object’s view
and vocal rehearsal (overtly or covertly). The dimension that interests the
researcher is a dependent variable, which is diagnosed and measured (Bitinas,
2013). The dependent variable measured in the experiment of this study is a
cumulative number of trained and untrained sets of stimuli, which are mastered
by each participant in every test session. A dependant variable of particular
importance is the emergence of an unlearned receptive response, which shows
that participants apply and use joint stimulus control mechanism in new
learning situations independently.

Experimental situation. This is the entirety of educational conditions that
may influence the performance of the experiment, but they are not a part of an
experimental variable. Formally, the experimental situation is an independent
variable as well, however, the researcher actively manipulates the experimental
variables, but can only select the experimental situation (Bitinas, 2013).
The researcher must control the independent variable by presenting, then
removing it and/or by changing its features. Moreover, the researcher has to
maintain steady other environmental aspects during the experiment. These
two processes define experimental control (Cooper et al., 2007). Experimental
control is demonstrated, if the results of the experiment reliably validate the
functional relation between experimental variables, i.e. when the predictable
change in behaviour (dependant variable) is evoked by manipulating specific
environmental aspects (independent variable) (Cooper et al., 2007).
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Sampling method. Criterion sampling was used with the purpose to
select participants with the specific features, corresponding to the following
predetermined criteria:

e official diagnosis of ASD;

e expressive vocabulary: 100 and more names of the objects;
e receptive vocabulary: 300 and more words;

e good instructional control;

e despite the ability to name and select separate objects, does not perform
complex verbal and nonverbal tasks.

The first participant (participant 1): a boy, who was 6 years and 7 months
old at the beginning of the experiment. The second participant (participant 2): a
boy, who was 4 years and 3 months old at the beginning of the experiment. Both
children were diagnosed with ASD in the Vilnius child development centre.

Research ethics. In the course of the research, the following ethical principles
were observed: benevolence, respect for personal dignity, justice, right to receive
accurate information, safety of unprotected study groups and confidentiality
(Zydzitinaité, 2011). The principle of benevolence was realised because during
the experiment participants acted in their usual learning environment, in which
they did not feel anxiety or fear. They participated in the study with the written
informed consent of both parents, since they themselves were young. Parents
were informed that they could refuse to participate in the study at any time
without suffering any negative experiences. In keeping with the principle of
respect for personal dignity, the researcher did not exert pressure or influence
on participation in the experiment. The principle of the right to receive accurate
information has been realised because the parents of the participants in the
study were informed about all worrying aspects and risks. Also where the
results of the research would be presented and whether the study report would
be available. The safety principle of unprotected groups emphasises the safe
participation of specific groups - children with special needs - within the study.
The principle of justice has been implemented because participants have been
selected according to specific criteria related to the object and the problem
of the research. The confidentiality of the subjects was maintained for each
participant with coded information without the use of real names, and with the
indication of codes: participant 1, participant 2.

Experimental setting. The researcher conducted an educational single
subject experiment in the city of Vilnius, in the public institution “Successful
Children”, applying methodologies based on the applied behaviour analysis
principles. The researcher has completed the entire applied behaviour analysis
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program accredited by the Behaviour Analysts Certification Board, giving the
entitlement to practice in this area. The experiment was conducted in the natural
conditions of education, in the usual learning environment for the participants,
where they have their daily sessions.

Interobserver agreement (IOA). In order to ensure the objectivity of the
results of the experiment, independent observers, trained to apply the joint
stimulus control model and collect data, were recruited. The experimenter of
each participant is a direct data collector, while another observer, at the same
time, but on his own, collects data for the interobserver’s agreement coefficient.
The agreement in the experimenter’s and the observer’s data is when both
data match. Disagreement is when experimenter counts the response as
correct, and observer counts it as incorrect, or vice versa. I0A is expressed as a
percentage and is calculated by dividing a total number of agreements by a sum
of agreements and disagreements, and multiplying by 100:

x100

A+D

During this experiment, the results of two independent observers were
calculated in 30-40% of sessions. The observations were in vivo and through
watching videotaped sessions.

Training materials. Various pictures with objects from the everyday
environment, which the participants of the study are already able to name as
tacts, were used. Picture sets were different for each participant. In the pictures,
a single coloured object appears on a white background. 5 cm high and 5 cm
wide pictures were used. A total of 30 different sets of three objects were
created, and a list of sets was compiled. In order to test the bias that continuous
rehearsal might lead to automatic memorisation, the pre-planned prevention
of such risk was implemented in this experiment: additional diverse stimuli
were selected; after a joint stimulus control training phase, a generalisation
test with 30 sets of untrained stimuli was added. These sets were the same
for both participants. During the procedural modification phase, the natural
objects of the participants’ everyday learning environment were presented. 15
different natural items were used, which participants could name as tacts by
100% accuracy. 10 items were placed at the same time 1-2 meters away from
the participant’s session place.

Reinforcement. A variable ratio schedule of reinforcement was applied for
each participant, which means that the participant does not know, after which
response he will get access to the reinforcer. Such reinforcement ratio results in
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fast, robust, and stable learning and maintenance (Cooper et al., 2007). Every
targeted response or unlearned correct response was immediately reinforced
using the fixed ratio of reinforcement. Social reinforcement was used in the
form of praise, social approval, and other reinforcers worthy of each participant
- games, activities, games on a tablet, etc. During the procedural modification,
reinforcement was provided for correct answers, since in the baseline before
procedural modification, during data collection, a weaker co-operation of
participants was observed, when they needed to move away from the teaching
place and move to the place from which the targeted items were to be brought.

Teaching methods. A discrete trial of errorless teaching was used for each
participant. A verbal prompt was provided for every trial, which was gradually
faded out when the participant started independently to rehearse the names
of three objects in the set provided by the experimenter. Joint stimulus control
training consists of rehearsing the learned sets, joint stimulus control training
trials and untrained sets training. The trials are presented in sessions of 10-15
minutes, the duration of which can be adjusted if the participant shows lower
collaboration or problem behaviour emerges. Only one stimulus set is taught
during one session. The teaching process continues until the participants learn
to selectall 30 sets without any prompts. The procedural modification is applied
then: the testing of generalisation, when stimuli are not in the view in order to
enhance the effect of the rehearsal.

Prompt procedure. Vocal verbal prompts were used with gradual fading
out, when the participant started independently to rehearse three names of
the objects in the same order as requested. The correct answer is when the
participant selects all the stimuli that the experimenter has identified and
selects them in the same order as the experimenter emitted to him within 20
seconds from the task presentation. For example, when an experimenter asks:
“Give me a ball, a car and a cookie”, the participant of the study takes pictures of
aball, a car and a cookie in the same order as he was asked to give, does it within
20 seconds and does not select any additional objects. The error is when:

a) stimulus not presented by the experimenter is selected;

b) incorrect number of stimuli is selected (too little or too many);
c) correct stimuli are chosen, but in incorrect order;

d) the response takes more than 20 seconds;

e) the participant begins to select stimuli before the instruction is completed
by the experimenter, for example, as soon as he/she hears the first word;

f) the participant does not respond at all.
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Experimental procedure. Stage 1: Baseline. In the educational experiment,
the initial baseline of the joint stimulus control skill of each participant was
determined, and a pre-test was performed. The purpose of this step is to
investigate, whether the participants are able to choose the correct pictures in
the correct order within 20 seconds. In one trial each participant was presented
with 12 pictures from the individual set of pictures for that participant. Among
the 12 pictures presented to the participant, there were three targeted pictures
that he/she needed to select correctly, and the other pictures were distractors.

The experimenter said the names of three objects, stretched his/her palm
and asked, for example, “Give me a cat, an airplane and a ball”. The participant
must select correct pictures in the same order as requested. It is important that
the time limit of 20 seconds should not be exceeded. After the experimenter
received a third picture from the participant, she still waited for up to 5 seconds
to make sure the participant will not select additional pictures. If the participant
made an error, the response was immediately stopped by the experimenter,
the pictures were removed, and another set of stimuli from the list was tested.
Regardless of the correctness of the response, the experimenter reacted
neutrally, sometimes praised the child for good cooperation, but did not directly
express agreement or disagreement with the demonstrated response. The test
was performed three consecutive days for Participant 1 and five consecutive
days for Participant 2 for the same individual stimuli sets of three, in order to
stabilise the baseline.

A steady state strategy of the baseline allows for the elimination or control
of external bias and establishes a stable baseline level before introducing the
next experimental condition (Cooper et al., 2007). The use of multiple baselines
across participants means that a variable is selected and measured for two or
more subjects. When a steady state in the baseline is reached for one of the
subjects, the educational effect is presented (i.e., the independent variable is
introduced), while the other subject or other subjects are still in the baseline
stage (Cooper et al,, 2007). Data is collected and marked on the data collection
forms.

Stage 2: Educational intervention. After the baseline testing for both partici-
pants, the experimental intervention was introduced. The purpose of this step
was to develop a mechanism of joint stimulus control in the complex receptive
selection tasks. At this stage, 12 pictures were displayed on the table, the
experimenter said three titles that were repeated by the participant (7-10
times, until it was observed that the participant repeats independently). Then
the experimenter stretched the palm and asked, for example: “Give me a cat,
an airplane and a ball’. The participant must repeat these three words before
selecting the requested pictures in a correct order and only then give them to
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the experimenter. The 20-seconds time limit must not be exceeded. After the
experimenter received a third picture from the participant, he/she still waited
for up to 5 seconds to make sure the participant will not select anything else.
If the child errors, the response was immediately discontinued, the pictures
were removed, arranged again in messy field, and the teaching procedure was
repeated. During this step, only the educational intervention was applied. No
data was collected or marked.

The joint stimulus control training procedure described above was presented
immediately from the day when the baseline measurement was completed and
was in place for all the following consecutive days until each participant learned
to select all 30 stimuli sets independently for two days in a row. After the first
day of the joint stimulus control training, the testing of the correct selection
of trained and untrained stimuli sets was introduced, i.e. the measurement
of dependant variable was implemented. There were two types of probes in
this experiment: testing of trained and untrained sets. Tests of untrained sets
were performed giving one chance to respond. Testing was performed in every
session. Trained stimuli sets were tested at the beginning of every session
giving one opportunity to respond. If the participant made a correct selection
from the first trial, then the set counted as mastered. Trained stimuli set were
maintained, if the participant provided a correct response for two consecutive
days, and a new set for training was targeted.

During the dependent variable measurement, the data was collected on
the data collection sheets for both trained and untrained stimuli. The data
was analysed and summarised on each day of the experiment by counting the
number of trained and untrained stimuli sets each participant had selected
correctly. Each day of the experiment was marked in the data summary and the
cumulative graph.

The joint stimulus control training phase was completed, when each
participant selected all 30 stimuli sets correctly for two consecutive days.

Stage 3: Post-test. The purpose of the post-test step was to examine the
generalisation of the participant’s ability using a joint stimulus control
procedure with new, untrained stimuli. This allowed for the verifification of
the potential risk of repeated testing bias. Using an analogous principle as in
the baseline stage, the participants’ skills to select three correct pictures for 30
different sets of never-trained stimuli was tested for three consecutive days.
The data was marked in the “Generalisation” section of the data collected sheet.

Stage 4: Procedural modification. In order to examine how the participants
can apply new skills in the daily natural environment, complementary testing
with the natural objects was implemented. Various objects of the everyday
environment were presented, the distance to them was increased to 1-2 meters,
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the time limit to respond was reserved up to 60 seconds. A minor procedural
modification was applied, when the participants do not see things, but only
rehearse the instruction - repeat the names of three objects in a row, as many
times as they wish, and then go to bring them from the place shown by the
experimenter. After establishing the baseline of this skill, joint stimulus control
training was implemented for those sets, where participants made errors. In the
environment, close to each other, 10 items were placed, but the participant did
not see them right away. The experimenter said three names of the objects, and
the participant had to rehearse them (from 7 to 10 times, until he/she started
to repeat without any prompt). Then the experimenter stretched the palm and
requested, for example: “Give me a cat, an airplane and a ball’, and showed the
direction, where the participant had to go, select and bring those items. The
participant was allowed to rehearse those names of the items and only then to
stand up, go to pick up and bring them to the experimenter. While moving to
the place, the participant was also allowed to rehearse these three names. The
60 seconds limit should not be exceeded. If the participant made an error, the
response was immediately interrupted, items were removed, then represented
again, and the entire procedure was repeated. During the following sessions,
two types of testing were performed: testing of untrained and trained sets in a
similar way as described in Stage 2. The trained stimuli set counted as mastered
after the participant demonstrated a correct response in the first testing trial
for two consecutive days. The data was collected into data collection sheets and
displayed visually on the cumulative graph. The joint stimulus control training
was completed when the participants made a correct selection for all 30 sets of
natural environment objects.

Results of the single subject educational experiment

Figure 1 presents results of the single subject educational experiment, i.e.
the cumulative number of trained and untrained stimulus pairs before the
experiment, during the joint stimulus control training, and in generalisation
testing and procedural modification stages.
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Fig. 1. Results of the single-subject educational experiment

Y-axis depicts the cumulative number of trained and untrained stimulus
sets of three. The research involved a total of 30 stimulus sets of three. X-axis
indicates days of the experiment. Squares indicate the baseline data, triangles
indicate trained stimulus sets, circles indicate untrained stimulus sets, crosses
indicate generalisation test sets, and asterisks indicate the baseline before
the procedural modification. The points of different experiment phases are
not connected since they mark different experimental procedures during a
concrete stage. Participant 1 data is presented in the upper graph, whereas that
of Participant 2 in the lower graph. The solid line which crosses Day 3 of the
experiment point on X-axis in Participant 1 graph and Day 5 of the experiment
point in Participant 2 graph marks a new stage of the experiment where the
application of the experimental effect starts after a stable baseline. Therefore,
the line is continuous. The dotted line marks the generalisation test stage. The
line crosses Day 20 of the experiment point in Participant 1 graph. Collection of
generalisation test data commences on Day 21 of the experiment. In Participant
2 graph this line crosses the point of Day 35 of the experiment. For this
participant, collection of the generalisation test data starts on Day 36 of the
experiment.

Before the procedural modification, the baseline was established for
Participant 1 on Day 24, 25 and 26 of the experiment. Procedural modification
was introduced from Day 27, during which application of a new skill by
Participant 1 in their natural environment was examined. Before the procedural
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modification, the baseline was established for Participant 2 on Day 39-43 of
the experiment. Procedural modification was introduced from Day 44, during
which the application of a new skill by Participant 2 in natural environment was
examined.

Results of the experiment Participant 1. The stability of a Participant
1 baseline was established after 3 consecutive days of the experiment:
Participant 1 failed to make a single correct selection of a set of three from the
30 presented. Joint stimulus control training experiment was introduced on
Day 3 and ended on Day 20, i.e. the experiment lasted for 17 days. Testing of
Participant 1 commenced on Day 4 of the experiment. On Day 4 and 5 of the
experiment the participant failed to make a correct response when testing the
first trained stimulus set, yet on the first day already he correctly selected 5
untrained stimulus sets. The number of untrained stimulus sets was growing
dynamically and from the first day of testing, after the date of the training
procedure introduction, exceeded the number of trained stimulus sets, and this
number demonstrates the effectiveness of the joint stimulus control training.
Training of a new untrained stimulus set took 2 days of the experiment by
following the criterion of two consecutive days established in the experiment
procedure. On Day 19 and 20 of Participant 1 correctly selected all the 5 trained
and 25 untrained stimulus sets, and upon reaching 100% criterion for two
consecutive days the joint stimulus control training experiment was completed
and the stage of generalisation variable test was introduced. This stage enabled
determining whether the learning of Participant 1 had been influenced by any
internal testing factor. The aim of this test was to determine whether the result
of such fast learning had been impacted by a constant presentation of stimulus
sets and automatic learning of them. New stimuli not used during the joint
stimulus control training were presented to Participant 1. Participant 1 was
able to identify all of them. The generalisation test revealed that the participant
was actually quick to develop a joint stimulus control action mechanism and he
started using it when selecting new stimulus sets. The generalisation test was
performed on Day 21, 22 and 23 of the experiment, for three consecutive days.
In this stage, 90-100% of the correct responses revealed that Participant 1 was
able to apply the joint stimulus control tool and that he generalises this skill
when seeing new stimuli. This involves the operation of joint stimulus control
between the tact and echoic: vocal rehearsal overtly or covertly of the stimulus
name. By using this tool, Participant 1 was able to correctly perform the task
with new stimulus sets.

In daily conditions, it is important that children with ASD are able to apply
the skills obtained during the training in their natural environment. Therefore,
the final stage of the experiment was designed to establish how the joint control
model would operate in the conditions close to the natural environment when
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the stimuli are not immediately visible and where they are located at a distance
of 1-2 meters. In the beginning the baseline for the skill was determined.
Since the average rate of the correct responses was 88%, i.e. less than 90%,
procedural modification was applied to ensure echoic or self-echoic control
(ability to rehearse the names of three stimuli in the sequence they have been
presented) and intraverbal control (a request Give me, Bring me, etc. - a verbal
stimulus when a nonverbal stimulus was not visible at the time). The training
employed the stimulus sets which the participant was unable to select during
the baseline stage on Day 24 and 25 of the experiment. Within the next 6 days
of the experiment Participant 1 learned to correctly select three untrained
stimulus sets. Moreover, he correctly placed three stimulus sets during untrained
stimulus test without any special training, which he was unable to select under
the established criteria during the baseline test. Participant 1 completed the
whole experiment on Day 32 of the experiment. Two independent observers
collected data during 40% of the experiment days. According to the agreement
between the independent observers, the mean score of Participant 1 was 98%.
The above verifies accuracy of the collected and presented data.

Results of the experiment Participant 2. The stability of Participant 2 baseline
has been established after 5 consecutive days of the experiment. Participant
2 failed to make a single correct selection of a set of three stimuli from the
30 presented stimulus sets. A joint stimulus control training experiment was
introduced on Day 5 and ended on Day 35, i.e. the experiment lasted for 30 days.
Testing of Participant 2 commenced on Day 6 of the experiment. During the
first day of the testing Participant 2 already provided a correct response when
testing the first trained stimulus set, yet he selected the untrained stimulus set
on Day 10 of the test. The number of correctly selected untrained stimulus sets
exceeded the number of the trained stimulus sets on Day 12 of the experiment.
Starting from Day 12 of the experiment, the correct selection of untrained stimuli
started exceeding the number of trained stimuli, since Participant 2 started
generalisation of the joint control application mechanism. The joint stimulus
control training was continued under the established criteria until Participant
2 was able to correctly select all the 30 trained and untrained stimulus sets
for 2 consecutive days. Training of a new untrained stimulus set took 2 days of
the experiment by following the criterion of 2 consecutive days established in
the experiment procedure. On Day 34 and 35 of the experiment Participant 2
correctly selected all the 13 trained and 27 untrained stimulus sets, and upon
reaching 100% criterion for two consecutive days the joint stimulus control
training experiment was completed and the stage of generalisation variable
test was introduced. New stimulus pictures not used during the joint stimulus
control training were presented to Participant 2, which Participant 2 was able to
identify. The generalisation test revealed that Participant 2 uses the joint control
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action mechanism when selecting new stimulus sets. The generalisation test was
performed on Day 36, 37 and 38 of the experiment, for three consecutive days.
On Day 36 Participant 2 demonstrated a lower cooperation when performing
the task, therefore a schedule for more frequent reinforcement was introduced
on Day 37 and 38, i.e. reinforcement was provided to Participant 2 for each
correctresponse, and that improved the instructional control of Participant 2. In
this stage, 93-96% of the correct responses revealed that Participant 2 applies
the joint stimulus control tool effectively and that he is able to generalise this
skill when seeing new stimuli. This involves operation of joint stimulus control
between the tact and echoic: vocal repetition overtly or covertly of the stimulus
name. By using this tool, Participant 2 was able to correctly perform the task
with the new stimulus sets.

To examine whether Participant 2 was able to perform the task upon
operation of the joint stimulus control of only overt or covert vocal rehearsal,
experimental conditions in the natural environment had been created where
the stimuli were not visible and where they were located in the distance of 1-2
meters. In the beginning the baseline for the skill was determined. Although the
average rate of the correct responses was 92%, i.e. over 90%, the joint stimulus
control training for the stimulus sets which Participant 2 had not selected
correctly was applied for Participant 2 to test the effectiveness of the procedural
modification. During this stage, the control of vocal rehearsal (ability to repeat
the names of three stimuli in the sequence they have been presented) and
intraverbal control (a request Give me, Bring me, etc. - a verbal stimulus when
a nonverbal stimulus is not visible at the time) were reinforced. Within the
next 6 days of the experiment Participant 2 learned to correctly select three
untrained stimulus sets. Participant 2 completed the whole experiment on Day
49 of the experiment. Two independent observers collected data during 35%
of the experiment days. According to the agreement between the independent
observers, the mean score of Participant 2 was 97%. The above verifies accuracy
of the collected and presented data.

Generalisation component. The generalisation component was also examined
during this experiment, i.e. how the participants would behave in natural
conditions where stimuli are located at a close distance (the time interval
component emerges at the same time) and stimuli are not immediately visible
(the object naming component (tact) is also delayed in time). When approaching
the location where the stimuli were placed, which in that case were no longer
pictures but natural objects, both research participants would most often
repeat the presented sequence of the three stimuli, then upon having reached
the location of the objects they would utter the objects’ names by taking them
one after another. When selecting, the joint stimulus control of vocal rehearsal
and the object’s view would operate again. The participants would always bring
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the objects to the experimenter. It is noteworthy that when choosing stimuli for
this task the inclusion of objects that were very valuable to the participants was
avoided. Thus, the emergence of motivational operations was avoided, which
would mean, that mand is evoked, i.e. participants would most likely select
a favourite object rather than the asked one. To maintain the cooperation of
Participant 2, a larger differentiated reinforcement, i.e. a favourite item was
provided for each correct response. Whereas, a social reinforcement, i.e. a
praise, was effective for Participant 1. During this research, the onset of phrase
continuation was observed and identified. The participants had to present the
stimuli in particularly the same order and in the same number that they were
asked to.

Discussion

Based on Vygotsky's ideas about inner (private) speech, Zukauskiené (2012)
claims that at the initial stage of inner speech development the child talks to
himself out loud, then speaks in a whisper, and after that just wiggles his lips,
and finally starts talking to himself overtly without any visible external features.
When the child grows, inner speech serves in problem solving. With that being
said, we can draw a hypothetical parallel between inner speech and the joint
stimulus control functional model.

Children with typical development learn to speak by responding to the
speech of adults, by gradually taking over speaking skills (Zukauskiené, 2012).
However, children with autism spectrum disorders have difficulties to learn
from the social environment, and therefore they need additional and intensive
training. According to Michael et al. (2011), children with ASD do not develop
the joint stimulus control due to insufficient echo and self-echo repertoire, as
well as the inability to naturally combine these two verbal operants. All the
above requires special and intensive training, such as the one performed during
the experiment of this study.

During the individual educational experiment the joint stimulus control
model was applied for language acquisition training in children with ASD, with
the major focus on receptive language training. The object of the joint stimulus
control is the development of bi-directional word-object relationship and
spontaneous, verbally mediated, generalisation with untrained stimuli. The
results of the experiment reveal that the joint stimulus control training is an
effective mechanism for language acquisition training in children with ASD.
When seeing non-verbal stimuli and rehearsing their names overtly or covertly,
the joint stimulus control emerges and thus the complex receptive language
can be trained in children with ASD during a social training interaction. Both
participants of the experiment quite soon learned to apply tact and (self) echoic
joint stimulus control model with both trained and untrained sets of stimuli.
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For children with ASD, itis often difficult to transfer the skills acquired during
the training process into everyday environmental situations, and generalisation
should therefore be programmed in the curriculum in advance. Generalisation is
historically classified into seven basic dimensions of behavioural analysis, which
is sustainable in a time perspective and manifested in different environments,
and also affects the forms of other forms of learned and unlearned behaviour
(Cooper et al., 2007). Therefore, during this experiment additional attention
was given to the generalisation component, i.e. it was investigated how the
participants would behave under natural conditions, where stimuli are located
in a short distance (the time delay component emerges at the same time)
and stimuli are not immediately visible (the tact component is also shifted in
time). When approaching the location where various stimuli were placed (in
this stage, not pictures, but natural objects), both the study participants would
often repeat the names of all the three objects in a correct sequence, then upon
having reached the location of the stimuli they would rehearse the objects’
names, while selecting the stimuli. The correct selection of the objects was
under echoic (or self-echoic) and tact joint stimulus control. The participants
would always come back with these items to the experimenter. The results of
this stage of the experiment revealed that the joint stimulus control training
was effective and the participants learned to apply the new competence in their
natural environment.

Causin et al. (2013) study identified the testing factor as the research
limitation, by assuming that, potentially, continuous rehearsal of the names of
the same stimuli could have resulted in automatic memorisation. Therefore,
this experiment involved advanced planning to avoid the above risk: a larger
number of and more diverse stimuli were chosen, and the generalisation test
with a total of 30 stimuli sets was carried out after the joint stimulus control
training, in which no stimuli were included repeatedly. The assumption of this
study is that both participants have demonstrated correct responses due to the
effective application of the joint stimulus control tool.

The second limitation indicated in Causin et al. (2013) study was the fact that
the participants were not required to emit the tact responses while selecting the
stimuli. The same limitation was also observed in the experiment of this study,
as the participants were not mandatedly prompted to tact the stimuli in the
test conditions. However, an observation was made during the test conditions
that when searching for the correct stimuli in a messy field, participants would
additionally name the stimulus after seeing it or would name the stimulus
immediately after picking the picture of the stimulus. For instance, while
searching for and when not seeing right away the correct stimuli, Participant
2 asked “Where is a car?” and “Where did the shoes disappear?” Thus, in the
cases when the tact and echoic joint stimulus control was obvious overtly, both
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participants responded correctly. The overt tact emitted every time makes it
evident that the response is specifically under the joint stimulus control. Under
natural conditions, however, the joint stimulus control phenomenon is both
overt or/and covert, that is why the participants were allowed to respond
spontaneously during the test. During the joint stimulus control training stages
participants were required to correctly identify and name the stimuli before
selecting them. The effectiveness of the method could be explored by including
participants with sign-language as an alternative method of communication, as
per Causin et al. (2013) study. Sign-language has only overt forms, thus the joint
stimulus control emergence would be more obvious.

It is noteworthy that whilst selecting the stimuli for the generalisation test in
natural environments in this experiment, the items with high preference of the
participants were excluded. The above enabled the avoidance of the emergence
of motivating operations which could manifest in the appearance of the mand
operant and increase the likelihood that participants would be selecting the
preferred item and not what was requested by the experimenter. The view of
the object is the controlling discriminative stimulus in the tact operant, while
a vocal is the controlling stimulus in the echoic operant, therefore to keep
the experimental control, elimination of the risk of the mand’s emergence is
important, since the mand is under control of motivating operations (Cooper
et. al.,, 2007). In the presence of motivating operations, the child gets what he/
she wants, and it affects his/her selection. Despite the fact that the child has
understood the task and is able to complete it, the reach to the specific preferred
item can compete with the correct response.

What is commonly referred to as “auditory and visual memory” or cognitive
thinking can be taught by using the joint stimulus control model and the
principles of verbal behaviour analysis. This was revealed in this experiment
and in several other studies (Sidener, 2006; Causin et al., 2013; Michael et al,,
2011; Tu, 2006, 2016); based on this model, a whole series of complex verbal
behaviours can be taught: delayed matching to sample; delayed imitation;
extension or completion of simple and complex sequences; the same or
different concept; what is too much and what is missing; performance of multi-
component instructions; “Yes” or “No” answer; correct amount selection; and
correct two letter combination, for example.

When choosing the objectives for the curriculum by using the model of joint
stimulus control, taking the child’s daily social context into account is important.
The selected goals must be functional, socially relevant to the particular child
and used daily. Depending on the child’s ability, this may be as far as to comply
with the mother’s request, for example, “Go to the kitchen and bring me a cup”, or
to select the right amount when asked, for example, “Give me 5 pencils, please”.
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Horne and Lowe (1996) stated that listener behaviour and identification in
early childhood arelearned as a cycle. The sequenceis as follows: oneislooking at
the object, names that object, listens to his/her own naming and then looks back
at the object or makes the contact through other human senses. Research on the
joint stimulus control reveals that complex selective response does not follow
such a cyclical principle (Tu, 2016). The selective response did not emerge solely
after tact or echoic control alone in any of the published joint stimulus control
studies (Tu, 2016). The selective response emerged only in the presence of the
joint stimulus control of the tact and (self) echoic simultaneously. Evidently,
tact, echoic and receptive selection responses are functionally independent
(Tu, 2016). Palmer (2006) stated that the joint stimulus control was not a new
phenomenon. Its effectiveness needs to be further studied. The role of the joint
stimulus control in teaching children with ASD has a promising future.

Conclusions

In the beginning of the single-subject educational experiment it was
established that despite the fact that the research participants were able to tell
the names of the objects and repeat their names when asked, they were unable to
perform a complex language perception task without additional training. Upon
application of the joint stimulus control training procedure the experimental
control was demonstrated in the form of the functional relationship between
the independent variable, i.e. the tact and echoic (vocal rehearsal overtly or
covertly), i.e. the joint stimulus control training, and the dependent variable
measured during this experiment: the number of cumulative trained and
untrained stimulus sets which each participant was able to select independently
during the test in each session. The dependent variable of particular importance
was the emergence of an untrained receptive response, which indicates that
the participants independently apply and use the joint stimulus control effect
mechanism in new teaching situations. After teaching to tact the objects and at
the same time vocally rehearse their names (echoic onset) in the same order as
requested, the participants were able to perform the task correctly and later on
successfully applied this skill in natural conditions with everyday objects.

The single subject educational experiment results suggested that the correct
stimuli selection by participants was determined by two factors of the stimulus
control: the tact and the overt and covert vocal rehearsal of their names. A joint
stimulus control model emerged when two discriminative verbal stimuli were
operating simultaneously and this evoked a response of the same topography.
The above indicates that the joint stimulus control training procedure is an
effective intervention model for complex language perception education in
children with speech impairments.
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Summary

According to data from the World Health Organisation monitoring of public
health, during the last decade the number of people with ASD has increased
by 10 times in some countries. Despite the rapid prevalence of ASD there is
still a lack of research and methodologies for the education of children with
ASD (Dirzyte, Mikulénaité, & Kalvaitis, 2016). This has led scientists around
the world to focus their efforts on improving early diagnosis and intervention
methods for people with ASD. Various documents of the United Nations and the
European Commission indicate that timely diagnosis and use of scientifically
validated intervention methods are essential to improve the quality of life of
people with ASD and their families and parents (caregivers).

Language and social communication impairment is one of the main
indicators of ASD (Mody & Belliveau, 2013; Arunachalam & Luyster 2016, etc.).
According to the meta-analyses initiated by foreign researchers (McPherson et
al., 1984; Dymond et al. 2006; Sautter & LeBlanc 2006; Devine & Petursdottir,
2017), B. E. Skinner’s Verbal Behaviour Analysis (1957) is one of the evidence-
based effective approaches for teaching children with ASD. A rapid increase in
the number of children diagnosed with ASD leads the researchers’ interest in
the possible application areas of the Verbal Behaviour approach, however, there
are still unexamined areas in it that could open up effective ways to language
training for children with ASD (Devine & Petursdottir, 2017). The meta-analysis
of Verbal Behaviour research from 2005 to 2016 conducted by Devine &
Petursdottir (2017) reveals that during the said period 369 empirical studies
on this topic were published. Meanwhile, about 60 studies were conducted in
1990-2006 (Sautter & LeBlanc, 2006). In addition, it has been pointed out that
the majority of these studies had been conducted in the educational settings
for children with ASD (Devine & Petursdottir, 2017). Buivydaité et.al. (2017)
refer to 47 articles related to ASD in the meta-analysis of the research papers
published in the Baltic States until 2016, yet no scientific articles in the area of
Verbal Behaviour analysis have been found.
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The subject of the study: development of complex language perception in
children with ASD.

The aim of the study: to examine the possibilities of developing a complex
language perception in children with ASD by using the joint stimulus control
methodology.

A single subject educational experiment was implemented in this empirical
study, with an emphasis on Causin etal. (2013) work related to the joint stimulus
control model, in order to investigate the role of the joint stimulus control of
a tact (expressive stimulus naming) and echoic: (vocal rehearsal) in complex
receptive selection of children with ASD.

Sampling method. Criterion sampling was used with the purpose to
select participants with the specific features corresponding to the following
predetermined criteria:

o official diagnosis of ASD;

e expressive vocabulary: 100 and more names of the objects;
e receptive vocabulary: 300 and more words;

e good instructional control;

e despite the ability to name and select individual objects, no performance of
complex verbal and nonverbal tasks.

The first participant (Participant 1): a boy who was 6 years and 7 months old
at the beginning of the experiment. The next participant (Participant 2): a boy
who was 4 years and 3 months old at the beginning of the experiment. Both the
children have been diagnosed with ASD in Vilnius child’s development centre.

Experimental variables. The independent variable in this experiment is
the joint stimulus control training of the object expressive labelling and vocal
rehearsal’s (overtly and covertly). The dependent variable measured in the
experiment of this study is the cumulative number of trained and untrained sets
of stimuli which every participant masters in each test session. The dependent
variable, i.e. emerging of an untrained receptive response is particularly
important, which indicates that the participants independently apply and use
the joint stimulus control mechanism in new learning situations. Experimental
control is demonstrated if the results of the experiment reliably validate the
functional relation between the experimental variables i.e. when the predictable
change in behaviour (dependent variable) is evoked by manipulation with
specific environmental aspects (independent variable) (Cooper et.al., 2007).

Research results. During the single subject educational experiment
the experimental control was demonstrated in the form of the functional
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relationship between the independent variable, i.e. the tact (object’s view and
labelling of it) and echoic (vocal repetition overtly or covertly), i.e. the joint
stimulus control training and the dependent variable measured during this
experiment: the number of cumulative trained and untrained stimulus sets
which each participant was able to select independently during the test in
each session. Subsequently, both participants in the study were able to apply
this skill not only in the teaching setting but in the natural environment and in
everyday situations as well. The results of the experiment identified that the
correct stimuli selection by the participants was determined by two factors of
the stimulus control: of the tact and echoic: vocal rehearsal of the names overtly
or covertly. A joint stimulus control model emerged when two discriminative
verbal stimuli were operating simultaneously and this evoked a response
of the same topography. The above indicates that the joint stimulus control
training procedure is an effective intervention model for the complex language
perception education in children with ASD and speech impairments.
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