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Anotacija
Promocijas darba mérkis bija noskaidrot sakaribas starp verbalo izpratni un darba atminu
secigiem bilingvaliem pusaudZiem ar dzimto krievu un otro latvieSu valodu, un monolingviem
pusaudzu vecuma ar dzimto latvieSu valodu. Bilingviem verbala izpratne un darba atmina tika
meériti gan dzimtaja krievu valoda, gan otraja latvieSu valoda. Rezultati parada, ka bilingviem
visparlietojamo jédzienu izpratne, zinatnisko jédzienu izpratne un darba atmina ir statistiski
nozimigi saistitas, toties monolingviem ST saistiba ir atklata tikai starp verbalas izpratnes
mainigajiem. P&tjjuma rezultati lauj pienemt, ka dzimtas krievu valodas verbalas izpratnes
ITmenis un sp€ja atSifrét otras latvieSu valodas verbalas vienibas un veikt ar tam darbibas darba
atmina bilingviem prognozg verbalas izpratnes Iimeni otraja latvieSu valoda. Petjjuma giitie
rezultati var bt izmantojami izglitibas nozar€, veicinot secigo bilingvu efektivako otras valodas
apgusanu.
Atslégas vardi: verbala izpratne, darba atmina, bilingvi.



Ievads

Petijuma teorétiskais pamatojums
Metode

Galvenie pétijuma rezultati
Interpretacija

Galvenie secinajumi un priekSlikumi

Kopsavilkuma izmantota literattira

Saturs

10
13
15
19
22
43



Ievads

Miisu dzive nav iedomajama bez valodas. Valoda veic divas loti bitiskas funkcijas —
domasanu un komunikaciju. Péd€jas desmitgade€s pasaule strauji izmainijas — zinat tikai savu
dzimto valodu vairs nav pietiekami, robezas starp valstim strauji zid, ar katru gadu paliek griitak
atrast valsti, kura ir tikai viena valoda runajoSa sabiedriba. Tas viss un arf citi socialie,
vesturiskie, politiskie, ekonomiskie un ar kulturalie procesi veicinaja bilingvisma izplatibu.
Bilingvisma pétijumu uzplaukums psihologija un ari citas zinatnés sakas pirms 20 — 30 gadiem,
bet joprojam, pastav daudz neatrisinato jautajumu. Dalg&ji to var skaidrot ar attiecigi nesen saktu
aktivo pétniecibas darbu $aja joma. Dalgji ar bilingvisma daudzveidibu, jo bilingvi sava starpa
var atskirties péc vecuma, kad vini saka apgiit otro valodu, péc valodas apgiiSanas secibas un
situacijas, ka ar1 péc abu valodu prasmém. Loti bieZi ar bilingvismu tiek apziméts ar1
multilingvisms.

1998. gada Latvija tika pienemts jauns Izglitibas likums (speka no 1999.10.06.), un tika
ieviesta bilingvala izglitiba. LatvieSu valodu mazakumtautibu skolas turpindja macit gan latvieSu
valodas stundas, gan arT vairakus citus macibu priekSmetus saka pasniegt latviesu valoda
(Izglitibas likums, 1998). Sakot ar 2004. gada 1.septembri macibas vidusskola notiek tikai
latvieSu valoda (05.02.2004. likums "Grozijumi Izglitibas likuma). Tas nozimé€, ka 1idz 9.klasei
mazakumtautu izglitibas programma stud€joSiem skol€niem jaapgiist latvieSu valoda tada liment,
lai vidusskola varétu pilnvertigi apgiit macibu programmu latvieSu valoda (10. — 12. klase).
Izglitibas un Zinatnes ministrija ir izstradajusi ¢etrus modelus divvalodas jeb bilingvalas
izglitibas programmas realiz€Sanai. Sava starpa Sie modeli atSkiras péc priekSmetiem, kas tiek
maciti latvieSu un mazakumtautu valodas, to sadalijumu un laiku, kad sakas priekSmetu
pasniegSana latvieSu valoda (atkariba no modela — 1. — 4. klas€) (Mazakumtautu izglitiba Latvija,
2008).

Sis izmainas izglitibas sistéma veicinaja unikalas secigo bilingvu grupas izveido$anos
Latvija. Tie ir pusaudzi ar dzimto krievu valodu un otro latviesu valodu. Sava ikdienas
komunikacija gimen€ un skola vini parsvara lieto dzimto valodu, un otra valoda viniem kluva par
macibu instrukcijas valodu. Sasniedzot 9. klasi, skolénam ir vismaz 5 gadu pieredze skolas
programmas priekSmetu apgiiSana latvieSu valoda.

Analizgjot pieejamos datus, nakas konstatét, ka 11dz §Tm Latvija nav veikti petijumi, kas
noskaidrotu §1s bilingvu grupas kognitivas sp€jas un to saistibu ar krievu un latvieSu valodas jeb
dzimtas un otras valodas izpratni psihologijas konteksta. Nav pieejami ari p&tijumi, kas Jautu
rezumét, kadas ir bilingvu abu valodu prasmes p&c piecu un pat devinu gadu macisanas. Sobrid ir
loti svarigi izvertet bilingvu abu valodu prasmes, izprast, kadas attiecibas pastav starp dzimtas un
otras valodas mainigajiem, lai varétu pilnveidot macibu metodiku un kopuma labak izprastu
bilingvisma biitibu. Bilingvu abu valodu prasmju Iimena noteikSana ir primarais uzdevums
bilingvu kognitivo sp€ju petijumos, jo no ta ir atkariga sanemto rezultatu interpretacija (Daller,
2011; De Groot, 2011).

Valodas pamatprasmi nosaka verbala izpratne. Izpratnes pamatu veido jédzienu nozimes
atklasana jeb jedzienu izpratne. Bet bilingviem ir javeido jédzienu reprezentacijas abas valodas.
Savukart sp&ja izprast atseviskus jédzienus veido pamatu komplicétaku ideju izpratnei, ko izsaka
teikumi rakstita teksta vai runa (Swanson, Saez, Gerber, & Leafstedt, 2004; Berninger, Abbott,
Swanson, et. al, 2010; Kyle, & Harris, 2010). Nemot véra, ka promocijas darba pétijuma mérka
grupa ir bilingvali skol€ni, nedrikst, petot vinu verbalo izpratni, aprobezoties ar visparlietojamo
jédzienu izpratnes izpéti. Ir nepiecieSams veikt ar1 zinatnisko jédzienu izpratnes izpéti, jo ta ir
svariga macibu konteksta, un tas apguve var prasit citadus darba atminas resursus. Petijumu, kas
analizetu visparlietojamo un zinatnisko jédzienu izpratnes sakaribas ar bilingvu darba atminu,
trukst.

Izpratne nav iesp&jama bez atminas: gan 1slaicigas, gan ilglaicigas. Darba atmina nodroSina
informacijas pagaidu glabaSanu un manipuléSanu ar to, tapec tai ir viennozimigi viena no
svarigakajam lomam izpratnes veidoSana. Ir pieradits, ka darba atminas fonologiskas cilpas viena
no funkcijam ir saistita ar jauno vardu apgisanu (Baddeley, Gathercole, & Papagno, 1998), un
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fonologiskas cilpas apjoms nosaka verbalas informacijas vienibu skaitu, ko varétu vienlaicigi
apstradat (Gathercole, 1995; Baddleley, 2003). Ir pieradits, ka sakumskolas vecuma
monolingviem pastav sakariba starp vardu krajumu un darba atminu (Baddeley, Gathercole, &
Papagno, 1998; Cain, Oakhill, & Bryant, 2004), tomér $adas sakaribas nav pieaugusiem
(Kaushanskaya, Blumenfeld, & Marian, 2011). DiemZel trikst informacijas par darba atminas un
vardu krajuma saistibu monolingviem pusaudzu vecuma. Savukart bilingvu izlas€s sakariba starp
darba atminu un vardu krajumu pastav gan sakumsskolas vecuma, gan pieaugusiem (Service,
1992; Swanson, Saez, Gerber, & Leafstedt, 2004; Swanson, Orosco, Lussier, Gerber, &
Guzman-Orth, 2011; Kaushanskaya, Blumenfeld, & Marian, 2011), bet 1idzigu pétijumu triikkst
par pusaudZu vecumposmu.

Ir svarigi pieversties izpratnes un darba atminas izpétes operacionalizacijas jautajumam.
Parasti, jeédzienu izpratne tiek pétita ar vardu krajuma apjoma noteikSanas uzdevumiem: gan
monolingviem, gan bilingviem (Baddeley, Gathercole, & Papagno, 1998; Cain, Oakhill, &
Bryant, 2004; Service, 1992), tomér tada tipa uzdevumi nelauj noteikt jédziena izpratnes
dzilumu, kas ir loti svarigs izpratnes raditajs, jo tiesi izpratnes dzilums laus spriest par bilingvu
abu valodu prasmém. Lidzigi ir arT ar darba atminu, kas biezi ir operacionizé&ta tikai ka 1slaiciga
atmina (Baddeley, Gathercole, & Papagno, 1998; Kaushanskaya, Blumenfeld, & Marian, 2011;
u.c.), kaut arT petijumi liek pamatoti domat ar1 par uzmanibas komponenta jeb centrala vaditaja
loti biitisko lomu sarezgitajos kognitivajos procesos (Baddeley, 2000; Swanson, Orosco, Lussier,
Gerber, & Guzman-Orth, 2011; Engle, & Kane, 2004; McVay, & Kane, 2012). Tiesi tapéc ir loti
svarigi promocijas darba pétijuma pielietot tadus parbaudes uzdevumus, kas ieklauj gan
informacijas 1slaicigo glabasanu, gan manipulaciju ar informaciju.

Vel viens promocijas darba pétijuma novitates aspekts ir saistits ar pétijuma dizainu, kad
verbala izpratne un darba atmina ir mériti gan bilingvu dzimtaja, gan otraja valoda, un attiecibas
starp mainigajiem noskaidrotas, pamatojoties uz regresijas analizes modeliem. Tikai dazos
petijumos darba atmina tiek mérita ar1 bilingvu otraja valoda (Swanson, Saez, Gerber, &
Leafsteadt, 2004; Swanson, Orosco, Lussier, Gerber, & Guzman-Orth, 2011). Lidz Sim retais
petijums izmantoja regresijas analizi, lai analiz€tu attiecibas starp darba atminu un jédzienu
izpratni abas bilingvu valodas un tiektos noskaidrot, kur§ no mainigajiem labak izskaidro otras
valodas izpratni (Swanson, Orosco, Lussier, Gerber, & Guzman-Orth, 2011).

Petijuma novitate ir saistita arT ar jauno instrumentu konstruéSanu latvieSu un krievu
valodas speciali promocijas darba pétijuma mérkiem. Latvija trukst instrumentu, kas biitu
pieejami uzreiz divas valodas. Un p€tjjuma piemérota paralelu formu konstruésanas pieeja dod
iespeju izvairites no adaptacijas kliidam un izveidot testus, kas bis 11dzigi péc satura un saviem
psihometriskiem raditajiem (ITC Guidelines for Translating and Adapting Tests, 2010).

Promocijas darba meérkis ir veikt p&tijumu par attiecibam starp verbalo izpratni un darba
atminu, méritos dzimtaja un otraja valoda bilingviem pusaudzu vecuma.

Promocijas darba uzdevumi: (1) apzinat un apkopot zinatnisko psihologijas literatiiru par
verbalo izpratni un darba atminu, un testu konstruésanu; (2) izstradat petijuma mérkim atbilstoSu
petijuma projektu; (3) izstradat atbilstoSus instrumentus verbalas izpratnes un darba atminas
izpétei bilingviem; (4) ievakt datus, apstradat tos, izmantojot atbilstoSas statistiskas metodes;

(5) interpretét iegiitos rezultatus un izdarit secinajumus; (6) petijuma rezultatus prezentet
zinatniskajas konferenc€s; (7) publicét recenzetos izdevumos pétijuma giitos rezultatus;
(8) veidot pétijuma parskatu disertacijas forma.

Pétijuma pamatjautajumi:

a) Ka bilingvaliem pusaudZiem verbala izpratne un darba atmina dzimtaja valoda atSkiras
no verbalas izpratnes un darba atminas otraja valoda?

b) Ka atskiras bilingvalu un monoligvalu pusaudZzu verbala izpratne un darba atmina,
mérita viniem kopigaja valoda (monoligviem dzimtaja valoda, bilingviem otraja valoda) un
salidzinot abu grupu dzimtas valodas merijumus?



c¢) Kadas ir sakaribas starp verbalo izpratni un darba atminu bilingvalu un monolingvalu
pusaudzu grupas?

d) Kuri no verbalas izpratnes un darba atminas divas valodas méritajiem mainigajiem
bilingvaliem pusaudziem vislabak prognozg: verbalo izpratni dzimtaja valoda; verbalo izpratni
otraja valoda; darba atminu dzimtaja valoda; darba atminu otraja valoda?

Pétijuma papildus jautajums: Vai jaunizveidotu testu — Vardu krajuma testa latvieSu
versijas (VKT-L) un Vardu krajuma testa krievu versijas (VKT-K), Zinatnisko jédzienu testa
latvieSu versijas (ZJT-L) un Zinatnisko jédzienu testa krievu versijas (ZJT-K), Zilbju-Vardu
Darba atminas testa latviesu versijas (ZVDAT-I) un Zilbju-Vardu Darba atminas testa krievu
versijas (ZVDAT-k) psihometriskie raditaji atbilst psthometrija pienemtajam kritérijiem?

Pétijuma metode

Pamatpétijuma bilingvu grupa ir 72 Rigas 9. klasu skoléni no mazakumtautibu izglitibas
programmam vecuma no 14 Iidz 16 (M = 15,07, SD = 0,48), no tiem 50% ir z€ni un 50% ir
meitenes. Vismaz pusei no Siem respondentiem pirma testéSana notika krievu valoda, bet otra
test€Sana latvieSu valoda. Otrai pusei otradi.

Monolingvu grupa tika ieklauti 89 respondenti vecuma no 14 Iidz 16 (M = 15,01, SD =
0,49), no tiem 48% ir z&ni un 52% ir meitenes, kas macas 9. klas€ pamatizglitibas programma
(t.i. latvieSu valoda) un kuru dzimta valoda ir latviesu.

Peétijumam tika izstradati tris jaunie testi latvieSu un krievu valoda: Vardu krajuma tests
latvieSu un krievu valoda visparlietojamo jédzienu izpratnes mériSanai (Turilova-Miscenko, &
Rascevska, 2011a), Zinatnisko jédzienu tests latviesu un krievu valoda zinatnisko jédzienu
izpratnes mérisanai (Turilova-MiS¢enko, & RaScevska, 2011a) un Zilbju-vardu darba atminas
tests latvieSu un krievu valoda darba atminas mériSanai (Turilova-MiScenko, & Rascevska,
2011b; Turilova-MiScenko, & Rasc¢evska, 2012b). Testu vienlaicigas un konvergentas validitates
noteikSanai tika izmantoti WISC-III Skaitlu virknes subtests (Wechsler, 1991) un WISC-IV
Vardnicas subtests (Wechsler, 2003).

Visi respondenti piedalijas pétijuma brivpratigi un tika testéti individuali. Bilingviem
test€Sana tika veikta divas reizes — krievu valoda un latvieSu valoda. Valodas kartiba bija nejausi
sadalita. Monolingvi tika testéti vienu reizi latviesu valoda.

Datu analizei tika izmantota PASW Statistics 18 versija. Galvenas statistiskas metodes: t-
tests neatkarigam izlas€m, paru izlases t-tests, Pirsona korelacijas koeficients, solu un hierarhiska
regresijas analize.

AizstavesSanai izvirzitas tézes
Rezultati ir iegtiti pusaudzu izlase.

e Bilingviem verbala izpratne un darba atmina, méritas dzimtaja krievu valoda, ir vidg;ji
statistiski nozim1igi augstakas neka otraja latvieSu valoda.

¢ Bilingviem verbala izpratne un darba atmina otraja latvieSu valoda ir vidgji statistiski
nozimigi zemaka par monolingvu verbalo izpratni un darba atminu dzimtaja latvieSu
valoda.

¢ Bilingvu verbala izpratne dzimtaja krievu valoda ir vidgji tada pasa limeni ka verbala
izpratne monolingviem dzimtaja latvieSu valoda, bet pastav statistiski nozimiga atskiriba
starp monolingvu un bilingvu darba atminas apjomiem dzimtaja valoda par labu
monolingviem.

® Monolingviem visparlietojamo jédzienu un zinatnisko jédzienu izpratne ir savstarp&ji
pozitivi saistita.

® Monolingviem nepastav saistiba starp darba atminu un verbalo izpratni; iesp&jams, STs
attiecibas ir komplicétakas.

* Bilingviem pastav savstarp&jas pozitivas saistibas starp visparlietojamo jédzienu un
zinatnisko jédzienu izpratni, méritiem dzimtaja un otraja valoda, ka arT starp verbalo
izpratni un darba atminu dzimtaja un otraja valoda, bet sakariba ir ciesaka starp
mérjjumiem otraja valoda.



¢ Bilingviem otras valodas izpratni vislabak prognoze darba atmina otraja valoda un
verbala izpratne dzimtaja valoda.

* Bilingviem verbalo izpratni dzimtaja valoda vislabak prognoze verbala izpratne latvieSu
valoda, nevis darba atmina.

e Bilingviem darba atminu dzimtaja valoda vislabak prognoze darba atmina otraja valoda
un verbala izpratne otraja valoda.

¢ Bilingviem darba atminu otraja valoda vislabak prognoze verbala izpratne otraja valoda
un darba atmina dzimtaja valoda.

Promocijas darba zinatniskas literatiiras parskatu veido piecas nodalas. Pirma nodala ir
veltita valodas tematikai, apliikojot verbalas izpratnes jédzienu un ar to saistitas teorijas, art
analiz€jot bilingvisma paradibu un raksturojot Latvijas situaciju bilingvalo pétijumu joma. Otra
nodala apliiko atminas modelus, ka arT apkopo atzinas par verbalas izpratnes un darba atminas
sakaribam. Tre$aja nodala tiek raksturotas teorétiskas atzinas par verbalo izpratni un darba
atminu bilingviem. Ceturtaja nodala ir apliikotas pieejas jaunizveidoto instrumentu validitates un
ticamibas pamatojumam. P&dgja, piektaja nodala, tiek apkopoti teorétiskas dalas galvenie
atzinumi un izvirziti pé€tjjuma jautajumi. Turpmak seko metodes, rezultatu un iztirzajuma dala.
Promocijas darba ir ieklautas 18 tabulas un 11 attéli, 6 pielikumi (tie satur darba izmantotus
testus, kas ir ierobezotas pieejas materials), ir izmantoti 125 literatiiras avoti. Darbs sastav no 95
lappusém.

Ar promocijas darbu saistito zinatnisko publikaciju saraksts

Turilova-Mis¢enko, T., un Rascevska, M. (2012, pienemts public€Sanai). Verbala izpratne un
darba atmina bilingvaliem un monolingvaliem pusaudziem. LU rakstu krajums.

Turilova-MiS¢enko, T., & Rascevska, M. (2011). Scientific Concepts Test in Latvian and
Russian Language: Evidence for reliability and validity. Baltic Journal of Psychology, 12
(1, 2), 73- 82.

Promocijas darba rezultatu prezentacijas zinatniskajas konferences

Starptautiskas konferences un kongresi

Turilova-Miscenko, T., & Rascevska, M. (2012, July). Reliability and validity of the Syllable-
Word Working Memory Test in Russian language. Poster presentation at the 8 International
Test Commission Conference, Amsterdam, The Netherlands, Abstract book, p. 77.

Turilova-MiS¢enko, T., & Ras¢evska, M. (2012, June). Bilingual school adolescents’ verbal
comprehension and working memory in two languages. Poster presentation at the 11th
Nordic Conference on Bilingualism, Copenhagen, Danmark.

Turilova-Miscenko, T., & Rascevska, M. (2011, September). Development and validation of the

Syllable-Word Working memory test. Oral presentation at the 11" European Conference
on Psychological Assessment, Riga, Latvija, Abstract book, p. 27.

Turilova-MiS¢enko, T., & Ras¢evska, M. (2011, July). Psychometric Properties of the Scientific
Concepts Tests in Latvian and Russian Languages (hybrid poster presentation); How do
different working memory tasks predict general and scientific concepts comprehension
(poster presentation) at the 12" European Congress of Psychology, Istanbul, Turkey.

Vietejas konferences vai kongresi

Turilova-Mis¢enko, T., un Rascevska, M. (2012, maijs). Verbala izpratne un darba atmina
bilingvaliem un monolingvaliem pusaudziem. UzstaSanas ar referatu 2. Apvienotaja
Latvijas psihologu kongresa, Daugavpils, Latvija.

Turilova-MiS¢enko, T., un Rascevska, M. (2012, februaris). Saistiba starp darba atminu un
verbalo izpratni bilingviem. UzstaSanas ar referatu LU 70. zinatniskaja konferencg, Riga,
Latvija.

Turilova-Mis¢enko, T., un Rascevska, M. (2011, februaris - aprilis). Bilingvalo skolénu verbala
izpratne un darba atmina. UzstaSanas ar referatu LU 69. zinatniskaja konferencé, Riga,
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Turilova-MiS¢enko, T., un Rascevska, M. (2010, februaris). Zinatnisko jédzienu testa
psihometriskie raditaji: sakotn€ji rezultati. Uzstasanas ar referatu LU 68. zinatniskaja
konference, Riga, Latvija.

Promocijas darba konspektivs izklasts
Pétijuma teoré&tiskais pamatojums

Verbala izpratne un bilingvisms

Verbala izpratne ir viens no valodas fundamentalajiem aspektiem. Ta ir sp€ja uztvert un saprast
lingvistiskas vienibas (Sternberg, & Powell, 1983). Verbalas izpratnes pamata ir jedzienu
izpratne, jo jédzieni ir individa iek$€jas pasaules - mentalo reprezentaciju - sastavdalas. Jédzieni
ir elementi, no kuriem tiek konstruéta jédzieniska un logiska domasana, tie nodroSina pasaules
izpratni un tiek izmantoti pieredzes interpretacijai, klasifikacijai un saistibu veidoSanai ar
ieprieks€jam zinasanam (Hampton, 2001). Sp&ja izprast atseviskus jédzienus veido pamatu
komplicetaku ideju izpratnei, kas tiek pausti teitkumos lasita teksta vai runa (Swanson, Saez,
Gerber, & Leafstedt, 2004; Berninger, Abbott, Swanson, et. al, 2010 ).

Promocijas darba tika apskatitas $adas pieejas jédzienu organizacijai: a) definéjoso ipasibu
Jjeb klasiska pieeja, kuras ietvaros tiek uzskatits, ka jédzienu raksturo noteiktu defin€joSo 1pasibu
kopa. Lai jédziens varetu but kategorizets, tam obligati jaatbilst visam defingjoSam 1pasibam
(Murphy, 2004); b) prototipu teorija, kas paradija, ka cilvéki dabiskos jédzienus kategorizg,
izmantojot nevis defin€josas 1pasibas, bet prototipus, kur prototips ir tipiskakais kategorijas
parstavis (Rosch & Mervis, 1975; Rosch, Simpson, & Miller, 1976); ¢) parauga pieeja, kuras
ietvaros tiek runats par to, ka jédzienu kategorizacijai cilvéki izmanto nevis vienkarsi prototipu,
bet vairakus paraugus, kur par paraugu ir nosaukti kategorijas tipiskie parstavji, kas sava veida
atspogulo dotas kategorijas dazadibu (Murphy, 2004); d) teorija pamatota pieeja, kas pasvitro
ieprieks¢jas pieredzes saistibu ar jédzienu un priekSstatu par c€lonsakaribam ar citiem
jédzieniem nozimibu (Murphy & Medin, 1985; Johnson & Mervis, 1997).

Empiriskajos petijumos jédzienu izpratne bieZi tiek operacionalizeta ka vardu krajuma
apjoms (piem., Cain, Oakhill, & Bryant, 2004). Tomér individa vardu krajuma apjoma izpé&te
nelauj spriest par to, cik dzili vins izprot attiecigo jédzienu nozimi (Ouellette, 2006). JEdzienu
izpratnes dziluma noteikSana ir Tpasi biitiska, petot bilingvus, jo tas lauj paredzet, vai vini aktivi
lietos Sos jédzienus runa.

Bilingvisma situacija verbala informacija tiek izprasta ne tikai dzimtaja, bet arT otraja
valoda. Musdienas dominé priekSstats par bilingvismu ka nepartrauktu divu valodu pilnveides
procesu ar dazadu dzimtas un otras valodas apgiiSanas Itmeni (Gass, & Selinker, 2008). Bilingvi
ir Joti nehomogéna populacija — vini var atskirties péc otras valodas apgiiSanas vecuma, valodu
apguSanas secibas un situacijas, kura otra valoda tika apgiita (piem&ram, gimeng, izglitibas
sistéma, imigracija utml.), ka ar1 péc abu valodu prasmes lItmena. Neskatoties uz daudziem
iedalijumiem (Iidz pat 27 bilingvisma veidiem (Wei, 2000, ka minéts Gass, & Selinker, 2008)),
visbiezak lieto divus bilingvisma veidus: simultanais bilingvisms, kad otra valoda tiek apgiita
vienlaicigi ar dzimto valodu agrinaja vecuma, un secigais bilingvisms, kad otra valoda tiek
apgita pec dzimtas valodas apgiiSanas. Savukart, par monolingviem parasti tiek saukti cilveki,
kas parvalda tikai vienu valodu. Protams, ir japatur prata, ka miisdienas attistitajas valstis
visparizglitojoso skolu programmas paredz vismaz vienas sveSvalodas apguvi jau sakumskola,
kas nozime, ka tiru monolingvu vairs nav.

Saja pétTjuma par monolingviem tiek uzskatiti pusaudZi ar dzimto latviesu valodu, kas
macas sava dzimtaja valoda, un parsvara ikdiena visa komunikacija viniem notiek latviesu
valoda. Bilingvu izlasi veido pusaudZi ar dzimto krievu valodu, kas skola macas gan dzimtaja
valoda, gan vienlaicigi otraja latviesu valoda jeb bilingvali. So bilingvu grupu atskir tas, ka vini
izmanto savu dzimto valodu ikdienas komunikacija, taja pat laika viniem ir vismaz piecu gadu
pieredze latvieSu valodas aktiva izmantoSana jauno zinaSanu apguve. Visi pétijuma ieklauti
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bilingvi ir secigie, t.i., latvieSu valodu saka apgiit péc dzimtas valodas apgiiSanas. Otras valodas
izmantoSana ka macibu instrukcijas valodu, tika uzskatita par svarigako kritériju pusaudza
pieskaitiSanai monolingvu vai bilingvu grupai. Latvija visi skoléni skola apgust arT anglu, vacu
vai francu valodu, tapéc dalijums monolingvos un bilingvos ir nosacits.

Ir grati iepriekS paredzet abu valodu prasmju Iimeni $aja bilingvu grupa, kaut arT bilingvu
abu valodu prasmju noteiksSana ir nosaukta par vienu no svarigakajiem jautajumiem bilingvu
petijumos (Daller, 2011). Saskana ar literatiira paustajam atzinam, bilingvi, kas lidz apméram
seSu gadu vecumam, apgust otru valodu vienlaicigi ar dzimto valodu, var kliit vienadi prasmigi
abas valodas (De Houwer, 2005). Bilingvi, kas apgiist otro valodu péc dzimtas valodas
apgtiSanas jeb secigie bilingvi potenciali var sasniegt dzimtas valodas Iimeni otraja valoda
(Kohnert, Bates, & Hernandez, 1999), vinu griitibas vairak izpauzas sarezgitako izpratnes
uzdevumu veikSana, pieméram, gramatikas uzdevumos, nevis jédzienu izpratnes Iimeni
(DeKeyser, & Larson-Hall, 2005; Jia, & Fuse, 2007). Ir bilingvi, kas izmanto otro valodu tikai
ikdienas komunikacija, pieméram, komunikacija ar kadu no vecakiem, ir bilingvi, kas otru
valodu izmanto gan gimeng, gan skola, un ir bilingvi, kas otru valodu izmanto tikai izglitibas
procesa skola, lidztekus dzimtai valodai, vai ar ka vienigo izglitibas valodu.

Latvija ir raksturiga situacija, ka bilingviem ar dzimto krievu valodu paral€li
visparlietojamiem jédzieniem, kuru apgiiSana ir balstita ikdienas pieredz€, skola ir jaapgiist
zinatniskie jédzieni, kas parasti ir abstrakti un nav pietiekami balstiti ikdienas pieredze. Tadu
petniecisko datu, kas Jautu salidzinat visparlietojamo jédzienu un zinatnisko jédzienu izpratni,
bilingviem trukst.

Taja pat laika, analiz€jot pieejamos datus, nacas konstatét, ka Iidz §tm, neskatoties uz to, ka
reforma izglitiba tiek realizeta jau kops 1999. gada, Latvija netika veikti petijumi, kas izvertetu
§1s bilingvu grupas kognitivas sp€jas un analiz€tu mijiedarbibu starp krievu un latvieSu valodu
jeb dzimto un otro valodu psihologijas konteksta.

Darba atmina

Verbala izpratne nevar biit iedomajama bez atminas. Atmina ir psihisks process, kas nodroSina
informacijas iekodeSanu, saglabasanu un reproducésanu. Promocijas darba tika apskatiti Sadi
atminas modeli: a) viens no atminas struktiiras modeliem - Atkinsona un Sifrina armipas
modalais modelis (Atkinson & Shiffrin, 1968), kuru médz art déveét par atminas klasisko modeli;
b) Kreika un Lokharta atminas apstrades limenu modelis (anglu val.- level of processing model)
(Craik & Lockhart, 1972); ¢) Tulvinga atminas satura struktiiras modelis (Tulving, 1972, ka
minéts Tulving, 1985); d) konektionistu paraleéli dalitas apstrades modelis (angl., parallel
distributed processing model) (McClelland, & Rumelhart, 1986); e) darba atminas modelis
(Cowan, 1988; Just, & Carpenter, 1992; Daneman, & Carpenter, 1980; Engle, & Kane, 2004;
Baddeley, & Hitch, 1974; Baddeley, 2000).

Promocijas darba par teorétisko pamatu ir izmantots viens no vadoSiem darba atminas
modeliem - Badeleja un Hi¢a multikomponentais darba atminas modelis (Baddeley, & Hitch,
1974; Baddeley, 2000). Péc Badeleja definicijas darba atmina nodroSina informacijas pagaidu
glabasanu un manipul&$anu ar to, kas ir nepiecieSams sarezgitu izzinas procesu realizé$anai, tadu
ka sprieSana, macisanas un izpratne (Baddeley, 2000; Baddeley, 2005). P&dgjais 2000. gada
modificétais modelis sastav no Cetriem komponentiem (Baddeley, 2000): fonologiska cilpa
(anglu valoda — phonological loop), kura darbojas ka verbalas informacijas glabatuve; vizuali-
telpiskais komponents (anglu valoda - visuospational sketchpad), kas darbojas ka glabatuve
vizualai un telpiskai informacijai; centralais vaditajs, (anglu valoda - central executive), kuram ir
uzmanibas vadibas funkcija; epizodiskais buferis (anglu valoda - episodic buffer), kas nodroSina
informacijas integraciju gan no fonologiskas cilpas un vizuali-telpiska komponenta, gan no
ilglaicigas atminas.
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Verbala izpratne un darba atmina monolingviem

Neskatoties uz pietickamu petijumu skaitu visparigaja populacija, sakaribas starp darba
atminu un verbalo izpratni 1idz galam nav skaidras. Ta Badelejs un kolégi (Baddeley,
Gathercole, & Papagno, 1998) ir apkopojusi vairakus pétijumus, kas parada, ka monolingviem
vecuma no 3 Iidz 8 gadiem, ka ar1 13 gadu vecuma pastav statistiski nozimiga korelacija starp
vardu krajumu un darba atminu, méritu ar skaitlu virkném turp virziena un né-vardu atkartoSanas
uzdevumu (r no 0,28 Iidz 0,61, p < 0,05). Kaut gan jaatzimé, ka Sis petijums vairak attiecas uz
1slaicigas atminas mérijumu, jo tas neietver informacijas vienlaicigu apstradi un manipulaciju ar
to. Keina un vina kolégu (Cain, Oakhill, & Bryant, 2004) longitudinala p&tijuma ir konstatéts, ka
darba atmina, mérita ar verbalo stimulmaterialu (teikumu p&dé&jo vardu iegauméesanu), korel€ ar
receptivo vardu krajumu (att€lu nosaukSanas uzdevums) — 8 gadu vecuma ta ir r = 0,25, p < 0,01,
9 gadu vecuma r = 0,49, p < 0,01, bet 11 gadu vecuma §1 sakariba pazid. Bet Saja vecuma
paradas statistiski nozimiga sakariba starp darba atminu un vebalo inteligenci (ko $aja pétjjuma
mera ar WISC-III Vardnicas un Lidzibas subtestiem).

Lietojot jauno WISC-IV testa versiju, kas méra darba atminu Badeleja modela ietvaros,
Vardnicas un Burtu-skaitlu subtesti parada statistiski nozimigas vid&ji cieSas korelacijas bérniem
no sakumskolas 11dz pusaudZu vecumam (Wechsler, 2003). PieauguSo grupa (ar vidéjo vecumu
22 gadi) KoSanskaja ar kolégem (Kaushanskaya, Blumenfeld, & Marian, 2011) neatklaja starp
Siem mainigajiem statistiski nozimigu sakaribu, méritu ar citam metodém.

Apkopojot jasecina, ka berniem pastav saistiba starp verbalo izpratni un darba atminu, bet
nav skaidrs, vai §1 saistiba saglabajas arT pusaudZu vecuma, jo dati ir pretrunigi. Vel janem vera,
ka vairakums secinajumu par darba atminas un verbalas izpratnes saistibu ir iegiiti, pamatojoties
uz 1slaicigas atminas (kas, protams, ir darba atminas dala, bet neieklauj darba atminai raksturigo
vienlaicigas informacijas apstradi) un vardu krajuma apjoma mérijumiem. Vardu krajuma
apjoma izpéte sniedz informaciju par to, cik daudz vardu individs var atpazit, un neatbild uz
jautajumu, cik dzili vins izprot jédzienus. Tadg€jadi, operacionaliz&jot verbalo izpratni ka
Jédzienu nozimes izpratni un darba atminu ka 1slaicigo glabatuvi, ievedot uzdevuma vienlaicigo
manipulaciju ar informaciju, var giit jaunas atzinas par verbalas izpratnes un darba atminas
attiectbam.

Verbala izpratne un darba atmina bilingviem

Badelejs un kolégi (Baddeley, Gathercole, & Papagno, 1998) nonaca pie secinajuma, ka
fonologiskas cilpas funkcija ir palidzet iegaumét jaunus vardus, kas savukart ir loti svariga ne
tikai dzimtas valodas apgtiSana, bet ar1 otras valodas apgiiSana. Ta Servisa (Service, 1992) sava
pétijuma paradija, ka bérniem fonologiskas cilpas apjoms dzimtaja valoda prognoze vardu
krajumu otraja valoda. Svensons un kolégi (Swanson, Saez, Gerber, & Leafstedt, 2004) atklaja,
ka summarais darba atminas faktors (darba atmina mérita dzimtaja un otraja valoda) prognoze
vardu krajumu otraja valoda sakumskolas vecuma bérniem, ka arT to, ka bérni, kas labak parzina
valodu, sp€j vieglak tikt pie darba atminas resursiem, t.i., izmantot tos. Cita sava petijjuma
Svensons un kolégi (Swanson, Orosco, Lussier, Gerber, & Guzman-Orth, 2011), analizgjot
mijiedarbibu starp mainigiem méritiem bilingvu abas valodas, paradija, ka sakumskolas vecuma
ekspresivais vardu krajums dzimtaja valoda statistiski nozimigi vid&ji ciesi korele ar darba
atminu dzimtaja valoda un ekspresivais vardu krajums otraja valoda statistiski nozimigi vidgji
cie$i korel€ ar darba atminu otraja valoda. Starp visiem Siem mainigajiem abas valodas pastav
statistiski nozimigas korelacijas, bet tas nav cieSas. Svensona un vina koleégu pétijuma pirmo
reizi tiek izzinats, ka darba atmina, mérita gan dzimtaja, gan otraja valoda sp&j prognozet
receptivo un ekspresivo vardu krajumu gan dzimtaja, gan otraja valoda. Abi darba atminas
mainigie tiek ieklauti regresijas analizeé vienlaicigi. Tiek paradits, ka vardu krajumu otraja valoda
prognoze darba atmina un 1slaiciga atmina otraja valoda (modeli ka neatkarigie mainigie tiek
ieklauti vecums un fluidais intelekts), bet vardu krajumu dzimtaja valoda prognoz€ gan darba
atmina dzimtaja valoda, gan 1slaiciga atmina dzimtaja un otraja valoda.
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ArT jauno pieauguso bilingvu grupa pastav cieSa saistiba starp 1slaicigo atminu un vardu
krajumu, kas ir mériti dzimtaja valoda (Kaushanskaya, Blumenfeld, & Marian, 2011). Tiem
bilingviem, kuriem bija lielaks Tslaicigas atminas apjoms, tika konstatéts arT lielaks vardu
krajums, salidzinot ar tiem bilingviem, kuriem Tslaicigas atminas apjoms bija mazaks. Veikta
meta-analize gandriz par 35 gadu pétijjumiem paradija, ka starp vardu krajumu un mutiskas
informacijas izpratni dzimtaja valoda un otraja valoda pastav maza, bet statistiski nozimiga
meta-korelacija, un no vid&ja limena Iidz ciesai korelacijai starp fonologisko saprasanu (angju
valoda — awareness) un dekodesanu abas valodas (Melby-Lervag, & Lervag, 2011).

Izanalizgjot esoSos teoretiskus atzinumus, nacas konstatét, ka ir nepiecieSams veikt
petijumu ar mérki rast atbildi uz jautajumu par verbalas izpratnes un darba atminas sakaribam
secigiem bilingviem un monolingviem pusaudZu vecuma. Ir loti biitiski verbalo izpratni analizet
no jédzienu izpratnes dziluma pozicijas, un darba atminu ka 1slaicigas atminas un vadibas
funkcijas kopumu. Lai dzi]ak izprastu sakaribas starp verbalo izpratni un darba atminu
bilingviem, ir nepiecieSams veikt merijumus abas bilingvu valodas. Un, beidzot, ir Joti svarigi
veikt pétijumu, kura rezultatus var€tu attiecinat uz Latvijas unikalu secigo bilingvu grupu -
pusaudzus ar dzimto krievu un otro latvieSu valodu, kuri aktivi izmanto savu dzimto valodu gan
ikdienas komunikacija, gan macoties un otro valodu izmanto ka macibu instrukcijas valodu.

Verbalas izpratnes un darba atminas instrumentu izstrades pamatojums

Promocijas darba ietvaros tika izstradati tris testi ar divam versijam - latvieSu un krievu
valoda. Sie testi ir: Vardu krajuma tests, latviesu versija (VKT-L) un Vardu krajuma tests, krievu
versija (VKT-K); Zinatnisko jédzienu tests, latviesu versija (ZJT-L) un Zinatnisko jédzienu tests,
krievu versija (ZJT-K); Zilbju-vardu darba atminas tests, latvieSu versija (ZV-DAT-1) un Zilbju-
vardu darba atminas tests, krievu versija (ZV-DAT-k).

Testi tika konstruéti atbilstoSi psihometrijas zinatnes principiem. Testiem tika pamatota
satura validitate, vienlaiciga un konvergenta validitate. Visiem testiem sakotngja testu pantu
kopa tika ieklauts vismaz divreiz vairak pantu, neka bija planots atstat So testu gala varianta.
Empiriska pétijuma rezultata tika paredz&ts atlasit tadu pantu virkni, kas veido pieaugusos
griitibas indeksus intervala no 0,40 1idz 1,60 izpratnes testiem (mé&rijjumu skala no 0 1idz 2) un no
0,20 Iidz 0,80 darba atminas testiem (m&rijumu skala no 0 11dz 1), ieklaujot arT dazus loti vieglus
un loti griitus pantus, un atbilstosos diskriminacijas indeksus intervala no 0,20 Iidz 0,80. Pantiem
bija jaatbilst Pantu reakcijas teorijai (Item Response theory), kad respondentiem ar zemakam
testa skalu vértibam visiem pantiem ir zemaki griitibas indeksi neka respondentiem ar vidéjam
un augstam testa skalu vértibam. Un respondentiem ar augstam testa skalu veértibam visiem
pantiem ir augstaki griitibas indeksi neka respondentiem ar vidéjam un zemam testa skalu
vertibam (Birnbaum, 1968; Hambleton, & Swaminathan, 2010). Par skalu ticamibas raditaju tika
izmantots Spirmena-Brauna dalu ticamibas koeficients, ko parasti izmanto sp&ju testos un kas
nedrikst but zemaks par 0,70 (Kline, 2000). Stikaks rezultatu izklasts ir sniegts promocijas darba
1.4. nodala.

Metode

Dalibnieki
Bilingvu grupa sastav no 72 respondentiem vecuma no 14 Iidz 16 (M = 15,07, SD = 0,48), no
tiem 50% ir zéni un 50% ir meitenes. Nejausi tika noteikts, vai attiecigam individam pirma
test€Sana biis dzimtaja vai otraja valoda. Pirma test€Sana dzimtaja krievu valoda tika veikta 49%
respondentu un latvieSu valoda 51% respondentu. Bilingvu grupa tika ieklauti tikai respondenti
ar dzimto krievu valodu, kas macas péc mazakumtautu izglitibas programmas, t.i., macas gan
sava dzimtaja krievu valoda, gan otraja latvieSu valoda. No izlases tika izsl€gti skoléni, kas
gimeng lieto otro valodu (latvieSu vai kadu citu). Respondenti piedalijas pétijuma brivpratigi un
test€Sanas bridi macijas 9. klas€. Petijuma piedalijas respondenti no septinam Rigas skolam.
Monolingvu grupa sastav no 89 respondentiem vecuma no 14 lidz 16 (M = 15,01, SD =
0,49), no tiem 48% ir z&ni un 52% ir meitenes. Saja grupa tika ieklauti tikai tie 9. klagu skoléni,

14



kuri macas pec pamatizglitibas programmas, t.i. latviesu valoda, ka arT nav gimnaziju audzekni
(tas tika darits ar m&rki p&c iesp&jas pielidzinat izlases, jo gimnazijas m&dz pielietot atlases
kriterijus, uznemot audzeknus skola, tad€jadi viniem varétu biit augstakas prasmes neka videji
populacija). Visu §is grupas respondentu dzimta valoda ir latvieSu. Pavisam izlasg ir parstaveti
respondenti no 12 skolam, no tiem Rigas skolas ir 8, no citam Latvijas pilsétam — 4 skolas. Lai
parliecinatos par monolingvu grupas homogenitati, tika parbaudits, vai pastav statistiski
nozimigas atskiribas starp Rigas skolas skolénu rezultatiem un citu Latvijas pilsétu skolu skoleénu
rezultatiem. Tika konstatéts, ka nepastav statistiski nozimigas atskiribas starp Rigas skolu un citu
pilsétu skolu skolénu rezultatiem ne Zinatnisko jédzienu testa (t(87) = 0,85, p > 0,05), ne Vardu
krajuma testa (t(87) = 1,67, p > 0,05), ne Zilbju-Vardu Darba atminas testa (t(87) =-1,82, p >
0,05).

Tika parbaudits, vai bilingvu un monolingvu grupas statistiski nozimigi atSkiras péc
vecuma un dzimuma. Tadas atSkiribas netika konstatétas — grupas statistiski nozimigi neatskiras
pec vecuma (t(159) = - 0,76, p > 0,05) un péc dzimuma sadalijumiem (x2 df=1)=0,07,p>
0,05).

Instrumentarijs

Petijuma tika izmantoti sesi testi: Zinatnisko jédzienu testa latvieSu (ZJT-L) un krievu
(ZJT-K) versijas (Turilova-Miscenko, & Rasc¢evska, 2011a), Vardu krajuma testa latviesu (VKT-
L) un krievu (VKT-K) versijas (Turilova-MiSc¢enko, & RaSc¢evska, 2011a), un Zilbju-Vardu
darba atminas testa latviesSu (ZVDAT-]) (Turilova-Mis¢enko, & Rascevska, 2011b) un krievu
(ZVDAT-k) (Turilova-MiS¢enko, & Rasc¢evska, 2012b) versijas.

Zinatnisko jedzienu testa latviesu versija (ZJT-L) (Turilova-Mis¢enko, & Rascevska,
2011). Sis tests méra zinatnisko jédzienu izpratni latviesu valoda. Respondentu uzdevums ir
sniegt jeédzienu definicijas. Tests ietver 26 pantus, kas prasa skaidrot vEstures, literatiiras/valodas,
matematikas un biologijas macibu priekSmetu jédzienus. Panti grupgjas divas skalas: Humanitaro
zinatnu jédzienu skala un Dabaszinatnu jédzienu skala. Tiek noteikta arT Izpratnes summara
skala. Testa saturs balstas uz LR pamatizglitibas standarta jomam (Latvijas Republikas Izglitibas
ministrija, 2008) un jédzieniem, kas jazina 9. klasu skoléniem. Pantus vérte 2 ballu sisteéma: 2
balles tiek pieskirtas, ja atbilde izsmel jédziena skaidrojumu, t.i., tiek min&ti biitiskie jédzienu
paskaidrojosie atslégvardi; 1 balle tiek pieskirta, ja ir minéts tikai viens atslégvards vai dots
konkréts piemers, vai atbilde ir dalgji pareiza; O balle tiek pieskirta, ja atbilde ir nepareiza. Testa
skalam ir Sadas Spirmena-Brauna dalu ticamibas raditaji — Humanitaro zinatnu jédzienu skala —
0,73, Dabaszinatnu jédzienu skala — 0,81, Izpratnes summara skala — 0,83.

Zinatnisko jedzienu testa krievu versija (ZJT-K) (Turilova-Mis¢enko, & Rascevska, 2011).
Sis tests ir izstradats paraléli latvieSu testa versijai un méra zinatnisko jédzienu izpratni krievu
valoda. Tam ir latvieSu testa versijai identiska pantu struktiira. Abu versiju panti ir identiski péc
satura, bet atSkiras p&c fonologijas. ZJT-K Spirmena- Brauna ticamibas raditaji - Humanitaro
zinatnu jédzienu skala — 0,82, Dabaszinatnu jédzienu skala — 0,81, Izpratnes summara skala —
0,86.

Vardu krajuma testa latviesu versija (VKT-L) un Vardu krajuma testa krievu versija (VKT-
K) (Turilova-MiS¢enko, & Rascevska, 2011) ir paredzéta verbalas izpratnes mérisanai un satur
sev1 visparlietojamus jédzienus (pieméram, ,,riipéties”, ,,gramata’’). Respondentu uzdevums ir
sniegt jédzienu definicijas. VKT latvieSu un krievu versiju panti ir identiski péc satura, bet
atSkiras péc fonologijas. Katrs tests satur 15 pantus. VértéSanas sistéma ir lidziga, ka veért&jot
ZJT-Lun ZJT-K. VKT-L Spirmena-Brauna dalu ticamibas raditajs ir 0,73 un VKT-K - 0,68.

Zilbju-Vardu Darba atminas testa latviesu versija (ZV-DAT-1) (Turilova-Mis¢enko, &
Rascevska, 2011, September) un Zilbju-Varda Darba atminas testa krievu versija (ZV-DAT-k)
(Turilova-Misc¢enko, & Rascevska, 2012) ir izveidoti darba atminas mériSanai saskana ar
Badeleja un Hica darba atminas modeli (Baddeley, & Hitch, 1974; Baddeley, 2000). ST testa
panti balstas vardu semantika. Respondentam tiek nosaukta zilbju virkne, no kuras ir jaizveido
vards, pieméram, ,,pa-ta-lu”, pareiza atbilde ir ,Jupata” (testa krievu versija, pieméram, ,,Ma-Ha-
mn” — , ,ManuHa”). Zilbju virknes vari€ péc garuma no trim lidz ¢etram zilbeém. ZV-DAT latviesu
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un krievu versiju panti ir atSkirigi péc satura. ZV-DAT-1 un ZV-DAT-I satur katra pa 11 pantiem,
no kuriem vienam pantam netiek rékinati punkti. Pantu izpildi vérté dihotomiski - par pareizo
atbildi pieskir 1 balli, par nepareizo - 0 balles. ZV-DAT-1 Spirmena-Brauna dalu ticamibas
raditajs ir 0,77, un ZDAT-k Spirmena-Brauna dalu ticamibas raditajs ir 0,76.
Procediira

Visi respondenti tika testéti individuali. Bilingvu grupas respondenti tika testéti divas
reizes — latviski un krieviski. Respondentiem, ievérojot dzimuma proporciju, tika nejausi
pieskirta pirmas testéSanas valoda. Tadgjadi bilingvu grupa izveidojas divas apakSgrupas — viena
apakSgrupa pirma testéSanas reize notika krievu valoda un otra latvieSu valoda; otra apakSgrupa
sakuma notika test€Sana latvieSu valoda un p&c tam krievu valoda. Ar So procediiru tika planots
izvairties no situacijas, kad pirmas test€Sanas valoda var kliit par sajaukto mainigo. Laika
atstarpe starp testéSanas reiz€m bija ne mazak ka 7 dienas. Monolingvu grupas respondenti testus
izpildija individuali latvieSu valoda. Respondentu testéSana parsvara dienas pirmaja puse.
Testé&Sanas procediira aiznéma no 25 1idz 40 miniitém vienam respondentam.

Galvenie pétijuma rezultati

Promocijas darba viena rezultatu sadala ir veltita jaunizveidoto testu ZJT-L, ZJT-K, VKT-L,
VKT-K, ZVDAT-1 un ZVDAT-k psihometriskajai analizei (sikak skat. promocijas darba
3.1.nodala).
Sakara ar to, ka bilingvu grupai bija japilda testi krievu un latvieSu valoda, un pirmas testéSanas
valoda 49 % respondentiem bija krievu valoda un 51 % - latvieSu valoda, tad bija japarliecinas,
vai testéanas valodas seciba nav ietekméjusi rezultatus. STm noliikam tika izmantots t-tests
neatkarigam izlasém. Neviena no mérjjumiem nepastav statistiski nozimigu atSkiribu starp
grupam (skat. promocijas darba 10. tabulu). Turpmakajos aprékinos bilingvi ar pirmo testéSanu
latvieSu valoda un bilingvi ar pirmo testéSanu krievu valoda ir apvienoti viena grupa.
Bilingvalo pusaudzu verbala izpratne un darba atmina, pildot uzdevumus krievu un
latviesu valoda. Atbildot uz petijuma jautajumu, ka bilingvaliem pusaudziem atSkiras verbala
izpratne un darba atmina, méritas krievu un latvieSu valodas, tika izmantots paru izlases t-tests.
Bilingviem tika konstatéti statistiski nozimigi augstaki vidgjie raditaji visos testos, pildot tos
krievu valoda salidzinot ar izpildi latvieSu valoda (skat. 1. tabulu).

1. tabula. Bilingvalas grupas verbalas izpratnes un darba atminas latviesu un krievu versiju testu
meérfjjumu apraksto$as un secinosas statistikas raditaji

Testa krievu Testa latviesu t
Tests versija versija (df=71)
M SD M SD
Zinatnisko jédzienu tests
Humanitaro zinatnu jédzienu skala 10,88 3,84 5,49 3,88 12,17
Dabaszinatgu jédzienu skala 12,38 5,13 6,50 5,25 10,75%*
Summara skala 23,25 8,32 11,99 8,62 12,33%*
Vardu krajuma tests 17,35 4,23 11,07 5,63 10,82%**
Zilbju-Varda Darba atminas tests 4,39 2,35 3,30 2,39 4,33%%

*#%p = 0,00

Atbildot uz otro pétijuma jautajumu, vai verbala izpratne un darba atmina atSkiras
bilingvaliem un monoligvaliem pusaudZiem, kad bilingvali pusaudzi veic uzdevumu otraja
valoda, tika izmantots t-tests neatkarigam grupam.Tika konstat&tas statistiski nozimigas
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atSkiribas starp monolingvu un bilingvu grupam (pildot uzdevumu latvieSu valoda) verbalaja
izpratn€ un darba atmina. Bilingvu grupa ir vid&ji zemaki rezultati visos testos salidzinajuma ar
monolingvu grupu. Toties, ja katra grupa pilda uzdevumus sava dzimtaja valoda, t.i., bilingvi
krievu valoda un monolingvi latviesu valoda, starp bilingvu un monolingvu grupam nepastav
statistiski nozimigu atskiribu verbalaja izpratng, bet tika konstatgtas statistiski noztmigas
atSkiribas darba atmina par labu monolingvu grupai (skat.2. tabulu).

2.tabula. Monolongvu un bilingvu grupu verbalas izpratnes un darba atminas testu mérijjumu
(pildot uzdevumus krievu un latvieSu valoda) aprakstosas un secinosas statistikas raditaji

Monolingvu Bilingvu t Bilingvu t
grupa! grupa? (df = 59)° grupa! (df = 159)*
Tests (n=289) (n="72) (n=72)
M SD M SD M SD
Zinatnisko jédzienu tests 23,25 8,50 23,25 8,32 0,01 11,99 8,62 8,31*
Vardu krajuma tests 17,72 520 17,34 4,21 0,49 11,07 5,63 7,77*

Zilbju-Varda Darba
atminas tests

3,38

530 229 439 235 2,49% 2,39 5,20*

*p < 0,05; ! testi tika pilditi latvie$u valoda; 2 testi tika pilditi krievu valoda; * salidzinajums
dzimtaja valoda; 4 salidzinajums otraja valoda

Atbildot uz treSo pétijuma jautajumu, kadas ir sakaribas starp verbalo izpratni un darba
atminu bilingvalu un monolingvalu pusaudZu grupas, tika izmantots Pirsona korelacijas
koeficients. Bilingvu grupa zinatnisko jédzienu izpratne, visparlietojamo jédzienu izpratne un
darba atmina, pildot uzdevumu krievu un latvieSu valoda statistiski nozimigi pozitivi savstarpg&ji
korel€, mainigie korel€ ar1 vienas valodas ietvaros (skat. 3. tabulu). Toties monolingvu grupa
statistiski nozimiga korelacija ir novérojama tikai starp abiem verbalas izpratnes mainigajiem (r
=0,75, p <0,01), bet nepastav statistiski nozimigu korelaciju starp darba atminu un
visparlietojamo jédzienu izpratni (r = 0,09), un darba atminu un zinatnisko jédzienu izpratni (r =
0,05).

3. tabula. Bilingvu grupas verbalas izpratnes un darba atminas Pirsona korelacijas koeficienti

ZJT-k VKT-k ZV-DAT-k ZJT-1  VKT-1

Zinatnisko jédzienu tests krievu
versija (ZJT-K)

Vardu krajuma testa krievu versija o
(VKT-K)

Zilbju-Varda Darba atminas testa

* %k N
krievu versija (ZV-DAT-k) 0,32 0,25

Zinatnisko jédzienu tests latvieSu o o o 3

versija (ZJT-L) 0,58 0.45 0,57

Vardu krajuma testa latvieSu o sk x .

versija (VKT-L) 0,53 0,53 0,53 0,81 -
Zilbju-Varda Darba atminas testa 0.26" 0.33%% 0.65" 066" 0.64™

latvieSu versija (ZV-DAT-1)

*p<0,05; ** p<0,01
Verbalas izpratnes un darba atminas savstarpéjas prognozésanas spéja. Petijuma tika

uzstaditi §adi jautajumi - kuri no verbalas izpratnes un darba atminas mainigajiem bilingvaliem
pusaudziem vislabak prognozg: a) verbalo izpratni krievu valoda; b) verbalo izpratni latviesu
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valoda; c) darba atminu krievu valoda; d) darba atminu latvieSu valoda? Lai atbildétu uz Siem
petijuma jautajumiem, tiek veikta solu regresijas analize un hierarhiska regresijas analize.

Mainigo aprakstosas statistikas un korelacijas raditaji ir apskatami 1. un 3. tabula. Ta ka
pastav statistiski nozimigas cieSas korelacijas starp ZJT-K un VKT-K (r = 0,51, p < 0,01), un
ZJT-L un VKT-L (r = 0,81, p < 0,01), regresijas analizei tika veidoti jaunie mainigie: ZJT-K un
VKT-K tika apvienotas mainigaja ,,verbala izpratne krievu valoda” un ZJT-L un VKT-L tiek
apvienotas mainigaja ,,verbala izpratne latvieSu valoda”.

Verbalo izpratni latvieSu valoda vislabak izskaidro solu regresijas rezultata iegiitais I
modela 2. solis (skat. 4. tabula) — darba atmina latvieSu valoda un verbala izpratne krievu valoda
kopa izskaidro 67% no verbalas izpratnes latvieSu valoda kopgjas variacijas (F (2, 69) = 70,83, p
< 0,01). Toties verbalo izpratni krievu valoda vislabak prognoze verbala izpratne latvieSu valoda
(skat. 5. tabulu) (R2=0,40; F (1, 70) =47,42, p < 0,01).

4. tabula. Bilingvu verbalas izpratnes latvieSu valoda solu regresijas analizes un hierarhiska
regresijas analizes rezultati ar neatkarigiem mainigajiem: verbalo izpratni krievu valoda, darba
atminu krievu un latvieSu valoda

Atkarigais mainigais lielums — verbala izpratne latviesu valoda B SE B

I modelis!

1.solis R%z=0,48; F (1, 70) = 64,83**

darba atmina latviesu valoda 3,94 0,49 0,69%*
2.solis R%z=0,67;F (2, 69) =70,83**

darba atmina latvieSu valoda 3,10 0,41 0,55%*
verbala izpratne krievu valoda 0,57 0,09 0,46%*
II modelis2 R2=0,33, F (1,70) = 35,14**

darba atmina krievu valoda 3,34 0,56 0,59**
III modelisz R2=0,55, F (2, 69) = 42,84%*%*

darba atmina krievu valoda 2,37 0,49 0,41%*
verbala izpratne krievu valoda 0,61 0,11 0,50%**

1 solu regresijas modelis; 2 hierarhiskais regresijas modelis; ** p < 0,01

5. tabula. Bilingvu verbalas izpratnes krievu valoda solu regresijas analizes un hierarhiska
regresijas analizes rezultati ar neatkarigiem mainigajiem: verbalo izpratni latvieSu valoda, darba
atminu krievu un latvieSu valoda

Atkarigais mainigais lielums — verbala izpratne krievu valoda B SE B

I modelis!

1.solis R2=0,40; F (1, 70) = 47,42%%*

verbala izpratne latvieSu valoda 0,52 0,08 0,64**
II modelis?2 R2=0,11, F (1, 70) = 8,88%%*

darba atmina krievu valoda 1,58 0,53 0,34**
IIT modelis? R2=0,10, F (1, 70) = 7,87*

darba atmina latvieSu valoda 1,47 0,53 0,32

1 solu regresijas modelis; 2 hierarhiskais regresijas modelis; * p < 0,05;** p < 0,01

Pamatojoties uz teoretiskajam atzinam par darba atminas lomu verbalaja izpratng€, tika
veikta arT hierarhiska regresijas analize. Ja, prognozg&jot verbalo izpratni latvieSu valoda, par
pirmo faktoru analiz€ tiek ielaista darba atmina krievu valoda (skat. 4. tabulu), ta sp€j izskaidrot
33% no verbalas izpratnes latvieSu valoda kop€jas variacijas. Darba atminas krievu valoda
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pienesums modelim neziid, ja modeli tiek ieklauta arT verbala izpratne krievu valoda. Toties, ja,
prognozgjot verbalo izpratni krievu valoda (skat. 5.tabula ), tiek veikta hierarhiska regresijas
analize, ieklaujot ka pirmo faktoru darba atminu krievu valoda, ta spgj izskaidrot tikai 11% no
verbalas izpratnes krievu valoda variacijas. Lidzigi darba atmina latvieSu valoda sp&j prognozet
tikai 10% no verbalas izpratnes krievu valoda kop€jas variacijas.

Solu regresiju analizes rezultati ar darba atminu ka atkarigo mainigu (skat. 6. un 7. tabulu)
parada, ka darba atminu latvieSu valoda vislabak statistiski nozimigi prognoze verbala izpratne
latvieSu valoda un darba atmina krievu valoda (R? = 0,57; F (2, 69) = 46,33, p < 0,01), bet darba
atminu krievu valoda vislabak prognozé darba atmina latvieSu valoda un verbala izpratne
latvieSu valoda (R2=0,45; F (2, 69) = 28,53, p < 0,01), bet jaatzimé, ka verbala izpratne latvieSu
valoda papildus darba atminai latvieSu valoda izskaidro tikai 3% no darba atminas krievu valoda
kopgjas variacijas. Bet verbala izpratne krievu valoda sniedz statistiski nozimigu pienesumu
darba atminas krievu valoda prognozeSana tikai hierarhiskas regresijas analizé (R?=0,11; F (1,
70) = 8,88, p<0,01).

6. tabula. Bilingvu darba atminas latvieSu valoda solu regresijas analizes un hierarhiskas
regresiju analizes rezultati ar neatkarigiem mainigiem: verbalo izpratni latvieSu un krievu valoda,
darba atminu krievu valoda

Atkarigais mainigais lielums — darba atmina latviesu valoda B SE B

I modelis!

1.solis R%z=0,48; F (1, 70) = 64,83**

verbala izpratne latvieSu valoda 0,12 0,02 0,69%*
2.solis R%z=0,57;F (2, 69) =46,33**

verbala izpratne latvieSu valoda 0,08 0,02 0,48%**
darba atmina krievu valoda 0,38 0,10 0,37%*

II modelis?
1.solis R%z=042;F (1, 70) = 50,90**

darba atmina krievu valoda 0,66 0,09 0,65%*
2.solis R?2=0,57,F (2, 69) =46,33**

verbala izpratne latvieSu valoda 0,38 0,10 0,37**
darba atmina krievu valoda 0,08 0,02 0,48%*

1 solu regresijas modelis; 2 hierarhiskais regresijas modelis; ** p < 0,01

7. tabula. Bilingvu darba atminas krievu valoda solu regresijas analizes un hierarhiskas regresiju
analizes rezultati ar neatkarigiem mainigiem: verbalo izpratni latvieSu un krievu valoda, darba
atminu latvieSu valoda

Atkarigais mainigais lielums — darba atmina krievu valoda B SE B

I modelis!

1.solis R%z=0,42; F (1, 70) = 50,90%*

darba atmina latviesu valoda 0,64 0,09 0,65%*
2.solis R%z=0,45;F (2, 69) = 28,53**

darba atmina latvieSu valoda 0,47 0,12 0,48%**
verbala izpratne latvieSu valoda 0,04 0,02 0,25%
Il modelis2 R2=0,11; F (1, 70) = 8,88*%*

verbala izpratne krievu valoda 0,07 0,02 0,34%**

1 solu regresijas modelis; 2 hierarhiskais regresijas modelis; * p = 0,05; ** p < 0,01
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Interpretacija

Attiectbas starp visparlietojamo jédzienu izpratni, zinatnisko jedzienu izpratni un darba
atminu bilingviem un monolingviem. P&tijuma rezultati paradija, ka $1 petijuma bilingvaliem
pusaudZiem verbala izpratne dzimtaja krievu valoda ir tada pati, ka monolingvu verbala izpratne
latviesu valoda, bet otras latvieSu valodas verbalas izpratnes Iimenis ir zemaks par verbalo
izpratni dzimtaja valoda. Tas lauj secinat, ka §1 p&tijjuma bilingyvi ir tadi secigie bilingvi, kas
saglaba monolingviem lidzigu dzimtas valodas izpratnes Iimeni, bet otraja valoda vél nesasniedz
dzimtas valodas Itmeni. ArT darba atminas apjoms bilingviem ir lielaks dzimtaja valoda. Tas
nozime, ka bilingviem vieglak iegaumét, manipulét un reproducét informaciju sava dzimtaja
valoda, kas saskan ar atzinumiem, ka darba atminas apjoms ir atkarigs no valodas prasmém — jo
valodas prasmes ir zemakas, jo ar mazaku informacijas vienibu individs var vienlaicigi darboties
darba atmina (van den Noort, Bosch, & Hugdahl, 2006). Sis rezultats ir interpretgjams ar no
darba atminas modela pozicijas (Baddeley, & Hitch, 1974; Baddeley, 2000). Darba atminas
uzdevums iedarbina verbalo vienibu artikularo atkartoSanas procesu, un tiesi Sis process ir
atbildigs par to, lai patur€tu atmina informaciju, kamer ar to notiek darbiba. Bet bilingviem
verbalas vienibas otraja valoda ir grutak apstradat un tadgjadi, tos gritak nepartraukti atkartot, tie
prasa daudz vairak atminas resursu un tapéc atrak zid no fonologiskas cilpas. Darba atminas
uzdevums iedarbina arT ilglaicigo atminu. Tas iedarbinaSana notiek ar epizodiska bufera
palidzibu. Bet ta ka bilingviem jédzienu mentalas reprezentacijas otraja valoda atrodas
veidoSanas stadija, viniem daudz grutak piekliit pie jédziena otraja valoda salidzinosi ar dzimto
valodu. Tapat pildot darba atminas uzdevumu, tiek iedarbinats centralais vaditajs, kas atbild par
uzmanibas sadaliSanu. ManipuléSana ar mazak pazistamo verbalo materialu prasa vairak
uzmanibas resursus, neka manipul€Sana ar pazistamo informaciju, kur procesi ir vairak
automatizeti.

Salidzinot bilingvu darba atminas apjomu dzimtaja valoda ar monolingvu darba atminas
apjomu dzimtaja valoda, tika konstatéta statistiski nozimiga atskiriba — monolingviem darba
atminas apjoms ir statistiski nozimigi lielaks. So at3kiribu varétu dalgji izskaidrot ar bilingviem
konstruéta darba atminas testa lielaku vid€jo gritibas pakapi. Tapéc $1 peétijuma konteksta So
atSkiribu jainterpreté loti piesardzigi. So skaidrojumu atbalsta ari tas, ka nepastav statistiski
nozimigu atskiribu starp bilingviem un monolingviem gan visparlietojamo jédzienu, gan
zinatnisko jédzienu izpratn€ dzimtaja valoda. Cits skaidrojums var biit mekl&jams izlases
Ipatnibas: abas grupas nav nejausi atlasitas no populacijas, var biit atSkirigas skolu programmas
vai to realiz€Sanas pieejas, kas dazadi tren€ atminu.

Sakaribas starp visparlietojamo jédzienu izpratni un zinatnisko jédzienu izpratni tika
atklatas gan bilingviem (latvieSu un krievu valoda), gan monilingviem — jo labak tiek izprasti
visparlietojamie jedzieni, jo labak tiek izprasti arT zinatniskie jédzieni, un otradi. Zinatniskie
jédzieni, salidzinajot ar visparlietojamiem jédzieniem, ir specifiskie — sastopas noteikta
konteksta, to izpratne ir atkariga no specifiskos apstaklos (t.i., macibu konteksta) izveidotajam
zinaSanu reprezentacijam, tie tiek apgiiti vélak laika. Var pienemt, ka visparlietojamo jédzienu
izpratne veido pamatu zinatnisko jédzienu izpratnei, jo biezak lietojamie un art konkréetakie
jédzieni ir vieglak apgustami neka retak sastopamie un abstraktie jédzieni (Vigotskij, 2008; De
Groot, 2011). Taja pat laika, paplasinot zinatnisko vardu krajumu, respondenti var klit ar1
prasmigaki visparlietojamo jédzienu izpratng, t.i., vini sak veidot jaunas mentalas
reprezentacijas, kas vienlaicigi var gan iesaistit visparlietojamos jédzienus, gan veicinat jaunu
visparlietojamo jédzienu apgisanu, ka arT iemacas jaunas jédzienu organizacijas stratégijas,
kuras var pielietot arT visparlietojamo jédzienu apgtSanai un dzilakai izpratnei. Jaatzimé, ka
bilingviem pastav arT statistiki nozimiga sakariba starp visparlietojamo jédzienu izpratni un
zinatnisko jédzienu izpratni, méritu dzimtaja un otraja valoda. Tas var nozimét, ka, ja bilingvs
izprot jédzienu sava dzimtaja valoda, tad visdrizak vins vieglak izpratis to arT otraja valoda. Bet
korelaciju gadijuma ir iesp&jama art citada interpretacija, ka jédzieni, kuriem ir skaidra mentala
reprezentacija otraja valoda, var biit arT tie jédzieni, kuri ir labak izprasti dzimtaja valoda.
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Bilingviem tika konstatéta pozitiva sakariba starp dzimtaja un otraja valoda méritu verbalo
izpratni un darba atminu. ST sakariba ir cie§aka starp mérfjumiem otraja valoda. Ari citu bilingvu
petijumos tiek atklata sakariba starp darba atminu un visparlietojamo jédzienu izpratni
(respektivi, vardu krajumu) (Swanson, Saez, Gerber, & Leafstedt, 2004; Swanson, Orosco,
Lussier, Gerber, & Guzman-Orth, 2011; Kaushanskaya, Blumenfeld, & Marian, 2011). Bet §1
petijuma rezultati parada, ka ar1 zinatnisko jédzienu izpratne un darba atmina ir savstarpgji
saistitas. Un dzimtaja valoda sakariba starp darba atminu un zinatnisko jédzienu izpratni ir
cieSaka, neka ar visparlietojamo jédzienu izpratni. To var skaidrot ar to, ka darba atminas resursi
vienm@r ir vairak noslogoti sarezgitako jédzienu izpratng, bilingviem jaapgiist zinatniskie
jédzieni gan sava dzimtaja valoda, gan otraja valoda, t.i., darba atmina aktivi iesaistas jauno
jédzienu apgiisana (Baddeley, Gathercole, & Papagno, 1998).

Atskiriba no bilingviem, monolingviem netika konstatéta sakariba starp verbalo izpratni un
darba atminu dzimtaja valoda. Saskana ar g faktora teoriju, sakaribam starp verbalo izpratni un
darba atminu jabtt arT monolingvu grupa, ko pamato attiecigas sakaribas starp Vekslera b&rnu
intelekta testa Verbalas izpratnes un Darba atminas skalam (Wechsler, 2003). Tomeér citos
ieprieks€jos petijumos ir atklats (Baddeley, Gathercole, & Papagno, 1998; Cain, Oakhill, &
Bryant, 2004), ka attiecigas sakaribas paradas tikai sakumskolas vecuma bérniem, nevis
pusaudzu vecuma, ka ar tas nav pieauguso vecuma (Kaushanskaya, Blumenfeld, & Marian,
2011). Viens no skaidrojumiem varé€tu bt tads, ka monolingviem nav janoslogo darba atmina,
lai izprastu jédzienu; vini var piesaistit ar citas strat€gijas, neka turét informaciju slaicigaja
atmina. Tomér sakaribas neesamiba starp verbalo izpratni un darba atminu monolingviem prasa
talako izpéti, iesp&jams, ka starp Siem mainigajiem pastav kadas komplicétakas, nevis linearas
sakaribas.

Sakariba starp verbalo izpratni un darba atminu bilingviem. Solu regresijas analizes
rezultata tika konstat€ts, ka bilingviem verbalo izpratni otraja valoda vislabak prognozé darba
atmina otraja valoda un verbala izpratne dzimtaja valoda. Tas nozimé, ka dzimtas valodas
prasmes un sp&ja operét darba atmina ar otras valodas verbalajam vienibam liela méra nosaka
otras valodas izpratni. Dzimtas valodas lomas nozimigums secigiem bilingviem ta vai citadi ir
apstiprinats ari citos petijumos (Masoura, & Gathercole, 2005; Anderson, 2010; Melby-Lervag,
& Lervag, 2011). Ka ar darba atminas loma verbalaja izpratné otraja valoda ir apstiprinata citos
petijumos (Baddeley, Gathercole, & Papagno, 1998; Service, 1992; Swanson, Saez, Gerber, &
Leafsteadt, 2004). Tomer $1 pétijuma rezultati liecina, ka tieSi darba atmina otraja valoda, nevis
dzimtaja, prognoze verbalo izpratni otraja valoda. Lidzigus rezultatus ieguva Svensons un
kolégi, kad paradija, ka viens no mainigiem, kas prognoze receptivo vardu krajumu otraja valoda
ir darba atmina otraja valoda (Swanson, Orosco, Lussier, Gerber, & Guzman-Orth, 2011).
Respektivi, tas, cik veiksmigi individs spgj atSifrét otras valodas fonologiskas vienibas, noturét
tas artikularas atkartoSanas procesa, ir svarigs otras valodas izpratnes prognozeéSanas faktors.
Tomeér, ta ka dazu p€tijumu atzinumi (piem., Service, 1992) parada darba atminas dzimtaja
valoda pienesumu verbalaja izpratn€ otraja valoda, tika veikta arT hierarhiska regresijas analize ar
darba atminu dzimtaja valoda ka neatkarigo mainigo. ST analize paradija darba atminas dzimtaja
valoda pienesumu verbalaja izpratn€ otraja valoda. Kaut gan Sis pienesums ir krietni mazaks
neka darba atminas pienesums otraja valoda. Tas var liecinat par darba atminas konstrukta dal&jo
parklasanos divas bilingvu valodas (tas tika paradits, pieméram, Swanson, Saez, Gerber, &
Leafsteadt, 2004). Visdrizak, apgistot otro valodu, katrai valodai fonologiska cilpa var darboties
atskirigi, bet centralais vaditajs jeb vadibas funkcija nav atkariga no valodas un veido kopigo
pamatu, neatkarigi no lietotas valodas.

Verbalo izpratni dzimtaja valoda vislabak prognoze verbala izpratne otraja valoda, kas bija
ar1 sagaidams. Bet interesanti, ka darba atmina dzimtaja valoda neprognozg verbalo izpratni
dzimtaja valoda, atskiriba no verbalas izpratnes otraja valoda. Daudzi autori pierada, ka darba
atmina prognoz€ verbalo izpratni (Berninger, Abbott, Swanson, et.al., 2010; Just, & Carpenter,
1992; Daneman, & Merikle, 1996), bet parsvara, Sie secindjumi ir balstiti lasita izpratn€, nevis
jédzienu izpratné. Lasita teksta izpratne ir sava zina komplicétaks process neka vardu ka
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jédzienu izpratne, jo ieklauj sevi gan zinasanas par semantiku, gan sintaksi, kas prasa lielakus
darba atminas resursus, pieméram, lai noturétu atmina visus teikuma vardus, kamer tie tiek
analizgti. Salidzinot ar lasita izpratni, dzimtas valodas jédzienu izpratne nav tik sarezgits
uzdevums un tad€jadi neprasa tik daudz darba atminas resursus. Kopuma var secinat, ka
sarezgitajos izpratnes ITmenos, ka lasita izpratne, darba atmina ir labs prognozétajs, bet jedzienu
izpratnes Iimeni dzimtaja valoda darba atminas ietekme iesp€jams ziid, izpratne iedarbina darba
atminas resursus minimali. Tomér, Svensona un kolégu pétijuma, kur ari tiek izmantota
regresijas analize, darba atmina dzimtaja valoda bija viens no mainigajiem, kas prognoze vardu
krajumu dzimtaja valoda (Swanson, Orosco, Lussier, Gerber, & Guzman-Orth, 2011), kaut ar1
sakumskolas bérniem. Tadgjadi, nav viennozimigas atbildes par darba atminas lomu verbalaja
izpratn€ dzimtaja valoda bilingviem, un §is jautajums prasa turpmaku izpéti.

Sakaribas starp darba atminas mérijumiem dzimtaja un otraja valoda paliek skaidrakas, ja
analiz€, kadi mainigie tos prognoz€. Ta solu regresijas analize paradija, ka darba atminu otraja
valoda prognoze verbala izpratne otraja valoda un darba atmina dzimtaja valoda. Tas, ka verbala
izpratne otraja valoda ir prognozgjoSais mainigais darba atminai otraja valoda, velreiz apstiprina
augstak min€tos secinajumus un ari parada, ka, lai iedarbinatu darba atminu otraja valoda, ir
nepiecieSamas kaut minimalas otras valodas zinaSanas. Solu regresijas analize parada, ka darba
atminu dzimtaja valoda prognoze darba atmina otraja valoda un verbala izpratne otraja valoda.
Var pienemt, ka tiem, kuriem ir lielaks darba atminas apjoms dzimtaja valoda, potenciali bus art
lielaks darba atminas apjoms otraja valoda. Kopuma, tas atkal akcent€ to, ka darba atmina
dzimtaja un otraja valoda ir savstarpgji saistitas un var veidot vienu konstruktu. Savukart,
bilingvalas informacijas bieZa kodéSana un dekod€Sana var biit tas mehanisms, kas turpina
uzturét cieSaku saikni starp darba atminu un verbalo izpratni otraja valoda.

Var novérot, ka verbalo izpratni un darba atminu dzimtaja valoda prognoze tikai tie pasi
mainigie, bet meriti otraja valoda, toties otraja valoda ir noverota arT savstarp€ja saistiba starp
verbalo izpratni un darba atminu otraja valoda. Respektivi, var pienemt, kameér otras valodas
prasmes ir drizak zemas vai vid€jas, darba atmina spel€ svarigu lomu otras valodas jédzienu
izpratnes prognozésana. Bet, lai varétu iedarbinat darba atminu (fonologisko cilpu), ir
nepiecieSamas vismaz minimalas otras valodas zinasanas. Dzimtaja valoda, kad pamata vardu
krajums ir apgits, darba atminas loma vardu izpratné zad, toties sarezgitajos izpratnes limenos
darba atmina joprojam ir labs izpratnes prognozetajs. Var pienemt, ka, sasniedzot otraja valoda
dzimtas valodas prasmju Iimeni, attiecibas starp darba atminu un verbalo izpratni otraja valoda
bis lidzigas ka dzimtaja valoda. Bet So sakaribu vajadzetu parbaudit turpmakajos petijumos.

S1 pétijuma ierobeZojumi galvenokart ir saistiti ar izla8u veidoSanu. Abas izlases netika
nejausi atlasitas no populacijas, pie tam, monolingvu izlas€ tika ieklauti respondenti no
galvaspilsétas un citam pilsétam, bet bilingvu izlas€ tikai no galvaspilsétas. Turpmakajos
pétijumos ir javeido nejauso izlasi, kas biitu arf reprezentativaka. ST p&tijuma ietvaros netika
parbauditas verbalas izpratnes un darba atminas dzimumatskiribas bilingviem (dzimuma
proporcija gan tika kontroléta). Hipotéze par dzimumatskiribam var€tu biit izvirzita turpmakajos
petijumos.

Vel viens pétijuma virziens varétu biit padzilinata darba atminas un verbalas izpratnes
sakarbu izpéte monoligviem, parbaudot hipotézi par $o mainigo nelinedro sakaribu. Saja
petijuma tika pétita verbala izpratne jédzienu liment, biitu velams izpétit arT lasita teksta
izpratnes un darba atminas saistibu bilingviem pusaudziem dzimtaja un otraja valoda, ka ar1
analizeét dazadus darba atminas komponentus. Ar1 §aja petijuma netika analizetas saistibas starp
bilingvu verbalas izpratnes limeniem (atsevisku jédzienu, teikumu, diskursu) un darba atminas
apjomu, kas varétu biit v&l viens perspektivs pétijumu virziens. ST p&tijuma ietvaros fokuss bija
uz bilingviem pusaudZzu vecuma, turpmak biitu vélams veikt longitudinalo p&tijumu sakot ar 10
gadu vecumu (vecums, par kuru ir dati, piem., Swanson, Orosco, Lussier, Gerber, & Guzman-
Orth, 2011) Iidz vismaz 18 gadu vecumam, jo ir pamats domats, ka, pieaugot vecumam un
valodu prasmém, attiecibas starp darba atminu un verbalo izpratni ka dzimtaja valoda, ta ar1
otraja var mainities.
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Galvenie secinajumi

Promocijas darba pétijuma ir guti vairaki secinajumi.

1) ST pétijuma bilingvi ir atzistami par secigiem bilingviem ar dzimto krievu valodu, kuru
verbalas izpratnes ITmenis neatSkiras no monolingvu verbalas izpratnes dzimtaja valoda, bet
verbalas izpratnes ITmenis otraja latvieSu valoda ir zemaks par dzimtas valodas Iimeni.

2) Darba atminas apjoms dzimtaja valoda bilingviem ir mazaks neka monolingviem dzimtaja
valoda. Bet to var izskaidrot ar mérijjuma izmantojama instrumenta nedaudz augstaku griitibas
pakapi. Tomér mazaku darba atminas apjomu otraja valoda bilingviem, salidzinot ar
monolingviem, drizak var izskaidrot ar secigo bilingvismu.

3) Monolingviem visparlietojamo jédzienu un zinatnisko jédzienu izpratne ir savstarp€ji saistita.
4) Monolingviem netika atklata saistiba starp darba atminu un verbalo izpratni. Var pienemt, ka
S1s sakaribas ir komplicétakas un mainigas atkariba no valodas attistibas pakapes (no bérnibas
lidz pieaugusa vecumam).

5) Bilingviem pastav savstarp€ja saistiba starp visparlietojamo jédzienu un zinatnisko jédzienu
izpratni, meritu dzimtaja un otraja valoda, ka arT starp verbalo izpratni un darba atminu dzimtaja
un otraja valoda, kaut gan sakariba ir cieSaka starp mé&rfjumiem otraja valoda, kas lauj pienemt,
ka valodas aktivas apguves procesa darba atmina un verbala izpratne ir ka savstarp&ji papildinosi
resursi.

6) Bilingviem otras valodas izpratni vislabak prognozeé darba atmina otraja valoda un verbala
izpratne dzimtaja valoda. Respektivi, sp€ja operét darba atmina ar otras valodas vienibam, t.i.,
atSifrét otras valodas fonologiskas vienibas, noturét tas artikularas atkartoSanas procesa un
manipulét ar tam, ka ar1 dzilaka verbala izpratne dzimtaja valoda var veicinat art dzilako verbalo
izpratni otraja valoda.

7) Bilingviem verbalo izpratni dzimtaja valoda vislabak prognoze verbala izpratne latvieSu
valoda. Tas var nozimét, ka, padzilinot verbalo izpratni otraja valoda, notiek ar1 dzimtas valodas
verbalas izpratnes padzilinaSana.

8) Bilingviem darba atminu otraja valoda vislabak prognoze verbala izpratne otraja valoda un
darba atmina dzimtaja valoda. Respektivi, darba atminas apjoma palielinasanai otraja valoda ir
butiski divi aspekti — sp&ja manipulét ar informaciju Tslaicigaja atmina un sp&ja pazit un saprast
otras valodas verbalas vienibas.

9) Bilingviem darba atminu dzimtaja valoda vislabak prognoz€ darba atmina otraja valoda un
verbala izpratne otraja valoda. Tas liek pienemt, pirmkart, ka darba atminai abas valodas ir
kopigs pamats, un otrkart, ka darba atmina tiek iedarbinata tiesi otras valodas izpratng.

Kaut ar1 pétijuma rezultati sniedz savu ieguldijumu verbalas izpratnes un darba atminas
saistibu saprasana, t.i., kognitivas psihologijas nozar€, galvena praktiska pielietojamiba ir
izglitibas nozarg€. Petijuma giitos rezultatus var izmantot, piemeram, pilnveidojot jau esosSas un
veidojot jaunas otras valodas macibu programmas, pieverSot lielaku uzmanibu dzimtas valodas
izpratnes veicinaSanai un darba atminai. Lai veicinatu veiksmigu otras valodas apgtiSanu péc
dzimtas valodas apgiiSanas, ka tas ir secigiem bilingviem, ir janem véra, ka, veicinot verbalo
izpratni un darba atminu dzimtaja valoda, var uzlaboties verbala izpratne otraja valoda. Savukart,
lai palielinatu darba atminas apjomu otraja valoda, ir svarigi padzilinat vardu izpratni un vardu
fonematisko analizi otraja valoda. Promocijas darba pétijuma giitie secinajumi un izstradatie
jaunie instrumenti var bt lietderigi praktiz&joSo psihologu darba.
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Abstract
The aim of this doctoral study is to explore the relationship between verbal comprehension and
working memory for Russian-Latvian successive bilingual adolescents and Latvian monolingual
adolescents. Verbal comprehension and working memory were measured in bilinguals’ native
Russian and second Latvian language. The main results show that general concepts
comprehension, scientific concepts comprehension and working memory correlate significantly
both in bilinguals’ native and second language. In monolingual sample only comprehension
variables are correlated. Multiple regression results show that bilinguals’ verbal comprehension
in the second language is predicted significantly by verbal comprehension in native Russian
language and working memory in the second language. Implication of the results can be found
useful in the bilingual education and individual second language learning.
Key words: verbal comprehension, working memory, bilingual.
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Introduction

All our life being is impossible to imagine without a language. The language performs two
important functions - thinking and communication. In the last few decades the world has
changed a lot — moving between the countries became much easier, from year to year it is more
difficult to find a country with monolingual society, and knowing only one’s native language is
not enough. All mentioned above as well as social, historical, political, economical and cultural
processes contributed the spread of bilingualism. The research of bilingualism has accelerated
about 20 -30 years ago in psychology and other sciences but even now there are many unsettled
questions. Partly it can be explained with only recent boost of bilingual research, and partly with
variety of bilingualism. Bilinguals may differ in terms of age when they started to learn the
second language, sequence and situation of acquiring each of the languages as well as by the
proficiency in either of the language. Often the multilingualism is marked as the bilingualism.

In 1998, a new Education law was passed in Latvia (in effect from 06.10.1999) and
education became bilingual. In minority schools Latvian language continued to study as a
subject, in the same time it becomes a language of learning instructions in many subjects
(Izglitibas likums, 1998). Starting from September 2004 high school education (from 10 to 12
grade) is in Latvian language (05.02.2004. likums "Grozijumi Izglitibas likuma). It means that
minority school students have to master Latvian language until the 9™ grade in so advanced
level, so they could study in high school without language difficulties and can acquire necessary
knowledge of the school program. The Ministry of Education and Science has proposed four
different models for bilingual educational program. Between themselves those models differ by
amount of subjects studied in Latvian language and in minority language, as well as in terms of
division and time when the teaching of these subjects shall be commenced in Latvian (depends
on the model from the 1* to the 4™ grade) (Mazakumtautu izglitiba Latvija, 2008).

Such changes in education system facilitated an emergence of unique successive bilingual
group in Latvia. These are adolescents with Russian as their native language and Latvian as their
second language. In their everyday life, such as speaking with friends, family at home, even at
school, they use native language as a primary one and mostly they use second language only in
studies. By getting to the ot grade students have five years experience or more in using Latvian
language for taught subjects.

The performed data analysis gave a possibility to make a conclusion that no research was
done in cognitive abilities of this bilingual group and there are no data about links between
verbal comprehension in Russian as native and Latvian as the second language in Latvia. There
are no research data that could help to make a conclusion about proficiency in both languages
after five and even nine years of education. Currently it is essential to determine bilingual
language proficiency and to understand the relation between native language and the second
language, so educational method could be improved and better understanding of bilingualism
could be achieved. Determination of proficiency in both bilinguals’ languages is a primary task
in research of bilingual cognitive abilities because upon this data interpretation of research
results depends (Daller, 2011; De Groot, 2011).

One of the main language abilities is verbal comprehension. The base of verbal
comprehension is formed by concept comprehension or concept meaning understanding. But
bilinguals need to form concepts representations in both their languages. The ability to
comprehend concepts develop the basics for complex idea comprehension which are expressed
in written or spoken sentences (Swanson, Saez, Gerber, & Leafstedt, 2004; Berninger, Abbott,
Swanson, et. al, 2010; Kyle, & Harris, 2010). Because the bilingual students are in the focus of
this research, it is impossible to study only their general concepts comprehension. There is also
need in research of scientific concepts comprehension therefore it is important information in
context of education and acquiring this concepts can use another working memory capacity.
There are no studies analysing bilingual general and scientific concepts comprehension and
working memory.

26



Verbal comprehension is impossible both without the short term and long term memory.
Working memory ensures temporally information storage and manipulation of it, therefore
working memory is crucial in verbal comprehension. It is proved that one of the functions of
working memory phonological loop is to help acquire new words (Baddeley, Gathercole, &
Papagno, 1998). Phonological loop also determines the amount of verbal information that could
be simultaneously processed (Gathercole, 1995; Baddleley, 2003). There is relation between
vocabulary and working memory of monolinguals in primary school (Baddeley, Gathercole, &
Papagno, 1998; Cain, Oakhill, & Bryant, 2004) but this relation was not found in adults
(Kaushanskaya, Blumenfeld, & Marian, 2011). Unfortunately there is insufficient research data
in monolingual vocabulary and working memory of adolescents. In bilinguals the relations
between vocabulary and working memory in primary school age, and in adults were found
(Service, 1992; Swanson, Saez, Gerber, & Leafstedt, 2004; Swanson, Orosco, Lussier, Gerber, &
Guzman-Orth, 2011; Kaushanskaya, Blumenfeld, & Marian, 2011) but there is still insufficient
research in adolescent age.

It is important to put attention on verbal comprehension and working memory
operationalization in studies. Usually concepts comprehension is studied with vocabulary
capacity tasks in monolinguals and bilinguals (Baddeley, Gathercole, & Papagno, 1998; Cain,
Oakhill, & Bryant, 2004; Service, 1992). But this type of tasks can not measure the vocabulary
depth that is relevant indicator of verbal comprehension. Only the depth of comprehension will
allow concluding about bilingual’s proficiency in both languages. The same is true for working
memory that is often operationalized merely as short term storage (Baddeley, Gathercole, &
Papagno, 1998; Kaushanskaya, Blumenfeld, & Marian, 2011). However it is certain that
attentional component or central executive is very important for complex cognitive abilities
(Baddeley, 2000; Swanson, Orosco, Lussier, Gerber, & Guzman-Orth, 2011; Engle, & Kane,
2004; McVay, & Kane, 2012). That’s why it is relevant to use tasks that include both
information short term storage and manipulation with it in the current research.

Another novelty aspect in the following doctoral thesis relates to research design when
verbal comprehension and working memory are measured in native and the second languages of
bilinguals. Relations between variables are identified by use of regression analysis. Only in few
studies working memory is measured in both bilinguals’ languages (Swanson, Saez, Gerber, &
Leafsteadt, 2004; Swanson, Orosco, Lussier, Gerber, & Guzman-Orth, 2011). In analysis of
relations between working memory and concepts comprehension in both bilinguals’ languages
the regression analysis was rarely used (Swanson, Orosco, Lussier, Gerber, & Guzman-Orth,
2011).

As one more novelty aspect of the current doctoral thesis is new tests development in
Latvian and Russian languages. In Latvia there is a lack of instruments that are available in two
languages at once. The parallel test forms development, applied in this research, allows avoiding
the adaptation biases and constructing tests with similar content and psychometric properties
(ITC Guidelines for Translating and Adapting Tests, 2010).

The goal of the doctoral thesis is to conduct the study on the relationships between
bilingual adolescents’ verbal comprehension and working memory as they are measured in both
bilinguals’ native and the second language.

The tasks of the doctoral thesis are: (1) to analyse and summarise the scientific literature
on verbal comprehension, working memory and tests development; (2) to develop research
project according to the research goal; (3) to develop tests for verbal comprehension and
working memory that can be used in bilingual study; (4) to collect and process data using
appropriate statistics; (5) to discuss the results and make relevant conclusions; (6) to present the
results on scientific conferences; (7) to publish the results of the study in peer-reviewed journals;
(8) to make an overview of the study in a form of dissertation.

Main research questions:
a) How does bilingual adolescents’ verbal comprehension and working memory in native
language differ from verbal comprehension and working memory in their second language?
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b) How does verbal comprehension and working memory differ between bilingual and
monolingual adolescents in language common to both groups (native Latvian language for
monolinguals and the second Latvian language for bilinguals) and in their native language?

c) What relationships do exist between verbal comprehension and working memory in
bilingual and monolingual adolescents?

d) Which variables (verbal comprehension and working memory in both bilingual
languages) do better predict bilingual adolescents’ verbal comprehension in native language;
verbal comprehension in the second language; working memory in native language; working
memory in the second language?

Additional research question: Do psychometric properties of the newly developed
Latvian Vocabulary Test (LVT) and Russian Vocabulary Test (RVT), Scientific Concepts Test in
Latvian language (SCT-L) and Scientific Concepts Test in Russian language (SCT-R), Syllable-
Word Working memory test in Latvian language (SWWMT-1) and Syllable-Word Working
memory test in Russian language (SWWMT-r) satisfy the reliability and validity criteria of
psychometrics?

Research method

The bilingual group consisted of 72 participants aged between 14 and 16 (M = 15.07, SD =
48), of whom 50% were boys and 50% - girls, their native language was Russian. All
participants were studying in the 9™ grade in minority schools. At least half of the participants
were first tested in Russian and then in Latvian. The other half was tested in a reverse manner.

The monolingual group consisted of 89 participants aged between 14 and 16 (M = 15.01,
SD = .49), of whom 48% were boys and 52% were girls. All participants were studying in the 9"
grade in a basic educational curriculum (i.e. in Latvian) and their native language was Latvian.

Three new tests both in Latvian and Russian were developed for the purposes of the
doctoral thesis: Latvian Vocabulary Test (LVT) and Russian Vocabulary Test (RVT) for general
concepts comprehension assessment (Turilova-Misc¢enko, & Rascevska, 2011); Scientific
Concepts Test in Latvian language (SCT-L) and Scientific Concepts Test in Russian language
(SCT-R) for scientific concepts comprehension assessment (Turilova-Mis¢enko, & Rascevska,
2011); Syllable-Word Working memory test in Latvian language (SWWMT-1) and Syllable-
Word Working memory test in Russian language (SWWMT-r) for working memory assessment
(Turilova-MiScenko, & Rascevska, 2011; Turilova-MiScenko, & Rascevska, 2012 ). The WISC-
IIT Digit span (Wechsler, 1991) and WISC-1V Vocabulary (Wechsler, 2003) were used in order
to verify the concurrent and convergent validity of the tests.

All participants took part in the test voluntarily and were tested individually. Bilinguals
were tested twice - once in each language. The language of the first and the second testing was
randomly selected. Monolinguals were tested only once in Latvian.

Data were analysed with: t-test for independent samples, paired samples t-test, Pearson
correlation, and regression analysis.

Doctoral thesis conclusions to be defended
Results obtained within an adolescent sample.
e Bilingual verbal comprehension and working memory in native Russian language is
statistically significantly higher than in the second Latvian language.
® Bilingual verbal comprehension and working memory in the second Latvian language is
statistically significantly lower than monolingual verbal comprehension and working
memory in their native Latvian language.
¢ Bilingual verbal comprehension in native Russian language is at the same level as
monolingual verbal comprehension in their native Latvian language but there are
statistically significant differences between monolingual and bilingual working memory
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capacity in their native languages, monolingual working memory capacity in native
language is higher.

® Monolingual general concepts comprehension and scientific concepts comprehension are
positively correlated.

e There is no correlation between monolingual verbal comprehension and working
memory; it is possible that relationships between these variables are more complicated.

e There are positive correlations between bilingual general concepts comprehension and
scientific concepts comprehension in native Russian and the second Latvian language,
and between verbal comprehension and working memory in native Russian and the
second Latvian language; the correlation between the second language variables are
higher.

¢ Bilingual second language comprehension is better predicted by working memory in the
second language and verbal comprehension in native language.

¢ Bilingual native language verbal comprehension is better predicted by verbal
comprehension in the second language but not working memory.

¢ Bilingual second language working memory is better predicted by verbal comprehension
in the second language and working memory in native language.

¢ Bilingual native language working memory is better predicted by working memory in the
second language and verbal comprehension in the second language.

The thesis contains five chapters where the review of scientific literature is presented. The
first chapter is devoted to the theme of language, verbal comprehension and related theories; also
the bilingualism is discussed and Latvian situation is described. The second chapter reviews
memory models and summarizes conclusions about verbal comprehension and working memory
relationships. The findings about verbal comprehension and working memory in bilinguals are
reviewed in the third chapter. In the fourth chapter the approaches for the newly developed tests
validity and reliability are given. The fifth chapter presents a summary of the main conclusions
of the theoretical part and the research questions are set. The method, results and discussion are
followed. The thesis includes 18 tables, 11 pictures, 6 appendices (contain tests what are
restricted access materials), 125 references and 95 pages.

The list of scientific publications related to the doctoral thesis
Turilova-MiS¢enko, T., un Rascevska, M. (2012, pienemts public€Sanai). Verbala izpratne un
darba atmina bilingvaliem un monolingvaliem pusaudziem. LU rakstu krajums.

Turilova-Misc¢enko, T., & Rascevska, M. (2011). Scientific Concepts Test in Latvian and
Russian Language: Evidence for reliability and validity. Baltic Journal of Psychology, 12
(1, 2), 73- 82.

Presentation of the doctoral thesis results on scientific conferences
International conferences and congresses
Turilova-MiS¢enko, T., & RaS¢evska, M. (2012, July). Reliability and validity of the Syllable-
Word Working Memory Test in Russian language. Poster presentation at the 8 International
Test Commission Conference, Amsterdam, The Netherlands, Abstract book, p. 77.
Turilova-Miscenko, T., & Rascevska, M. (2012, June). Bilingual school adolescents’ verbal
comprehension and working memory in two languages. Poster presentation at the 11th
Nordic Conference on Bilingualism, Copenhagen, Denmark.
Turilova-Mis¢enko, T., & Ras¢evska, M. (2011, September). Development and validation of the
Syllable-Word Working memory test. Oral presentation at the 11" European Conference
on Psychological Assessment, Riga, Latvija, Abstract book, p. 27.
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Turilova-MiS¢enko, T., & RaS¢evska, M. (2011, July). Psychometric Properties of the Scientific
Concepts Tests in Latvian and Russian Languages (hybrid poster presentation); How do
different working memory tasks predict general and scientific concepts comprehension
(poster presentation) at the 12" European Congress of Psychology, Istanbul, Turkey.

Local conferences and congresses

Turilova-MiS¢enko, T., un Rascevska, M. (2012, maijs). Verbala izpratne un darba atmina
bilingvaliem un monolingvaliem pusaudziem. Uzstasanas ar referatu 2. Apvienotaja
Latvijas psihologu kongresa, Daugavpils, Latvija.

Turilova-Mis¢enko, T., un Rascevska, M. (2012, februaris). Saistiba starp darba atminu un
verbalo izpratni bilingviem. UzstaSanas ar referatu LU 70. zinatniskaja konferencé, Riga,
Latvija.

Turilova-MiS¢enko, T., un Rascevska, M. (2011, februaris - aprilis). Bilingvalo skolénu verbala
izpratne un darba atmina. UzstaSanas ar referatu LU 69. zinatniskaja konferencg, Riga,
Latvija.

Turilova-Mis¢enko, T., un Rascevska, M. (2010, februaris). Zinatnisko jédzienu testa
psihometriskie raditaji: sakotn€ji rezultati. Uzstasanas ar referatu LU 68. zinatniskaja
konference, Riga, Latvija.

General overview of the thesis

Verbal comprehension and bilingualism

Verbal comprehension is one of the fundamental language aspects. It is the ability to perceive
and understand linguistic units (Sternberg, & Powell, 1983). The basis of verbal comprehension
is formed by concepts comprehension, as concepts are the part of individual’s mental
representations.

Logical and concept thinking is built on concepts. Concepts provide the understanding of the
world and they are used for experience interpretation, classification and connection with
previous knowledge (Hampton, 2001). The ability to comprehend single concepts is very
important for complex idea comprehension which are expressed in written or spoken sentences
(Swanson, Saez, Gerber, & Leafstedt, 2004; Berninger, Abbott, Swanson, et. al, 2010 ).

In the thesis the following concept organisation approaches were considered: a) a defining
view (or classic), where each concept has several defining features and they all together are
required to define the category; (Murphy, 2004); b) a prototype theory shows that people usually
do not use defining features for natural concepts categorization but prototypes — a typical
category member (Rosch & Mervis, 1975; Rosch, Simpson, & Miller, 1976); c) exemplars view
suggests that instead of using simple prototype for categorizing the concept, people use multiple
exemplars (typical representatives of category), they reflect the diversity of category (Murphy,
2004); d) a theory-based view emphasizes relations between previous experience, concept and
person’s explanation about how this concept is related to other concepts (Murphy & Medin,
1985; Johnson & Mervis, 1997).

Vocabulary is typically employed in the assessment of verbal comprehension (i.e., Cain,
Oakhill, & Bryant, 2004). Thought vocabulary breadth does not allow to suggest how deeply the
meaning of concept is understood (Ouellette, 2006). The determination of vocabulary death is
essential for bilinguals’ study, because it allows predicting how active bilinguals will use these
concepts in their speech.

Bilinguals have to comprehend information not only in their native language but also in
their second language. Nowadays the idea of bilingualism as continuous process with different
native and the second language acquisition level is dominant (Gass, & Selinker, 2008).
Bilinguals are heterogeneous population. They can be distinguished according to the second
language acquisition age, the sequence and situation of languages acquisition (e.g., family,
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education system or immigration), and both languages proficiency level. Despite many divisions
(up to 27 types of bilingualism (Wei, 2000, as referred to Gass, & Selinker, 2008)), two types of
bilingualism are most commonly used: a simultaneous bilingualism when the second language is
acquired simultaneously with native language at an early age; and a successive bilingualism
when the second language is acquired after native language acquisition. The person is called
monolingual if he/she manages only one language. But it is necessary to keep in mind that
nowadays in developed countries education curriculum includes at least one foreign language
teaching at primary school, and it means that where are no pure monolinguals now.

In this research the adolescents with native Latvian language are called monolonguals.
They have their education and everyday communication mostly in Latvian. Bilinguals are
adolescents with native Russian language, who studied both in native and the second (Latvian)
language. The use of native language in everyday communication, at school, and at least five
years experience in the second language for new knowledge acquisition at school, distinguish
this bilingual group from others. These bilinguals are successive, i.e. they start Latvian language
acquisition after they have started Russian language acquisition. The use of the second language
as the learning instruction language at school is the criteria according to which the bilingual
group was formed. In Latvia all the students learn some foreign language — English, German,
French or other, so the division on monolinguals and bilinguals is relative.

It is hard to predict both languages proficiency in this bilingual group, although the
determination of this proficiency is very important question in bilingual studies (Daller, 2011).
According to the literature, simultaneous bilinguals can become proficient in both languages at
the same level (De Houwer, 2005). Potentially successive bilinguals also can achieve native-like
proficiency level in the second language (Kohnert, Bates, & Hernandez, 1999). The difficulties
of successive bilinguals are more associated with complex comprehension tasks, e.g. gramatical
judgment tasks but not with concept comprehension tasks (DeKeyser, & Larson-Hall, 2005; Jia,
& Fuse, 2007). As it was mentioned above, bilinguals can also differ in situations of language
use. There are bilinguals who use the second language only in their everyday communication,
e.g. with family, at the same time there are bilinguals who use the second language both in
family and at school, or who use it at school without/ with native language.

For Latvia it is typically that bilinguals have to acquire both general concepts (usually are
acquired thought everyday experience) and scientific concepts (usually are abstract and
insufficiently based on everyday experience). There is lack of research data about general
concepts comprehension and scientific concepts comprehension in bilinguals.

Althought the educational reform was done in 1999, there is still no research in the field of
psychology about this bilingual cognitive abilities and relationships between Russian and
Latvian languages or native and the second language.

Working memory

It is impossible to imagine verbal comprehension without a memory. The memory is a mental
process that provides information encoding, storage and retrieval. In the thesis the following
memory models were considered: a) one of the memory structural models — memory modal
model by Atkinson and Shiffrin (1968), which can be also referred as the classical memory
model; b) level of processing model by Craik and Lochhart (1972); ¢) memory content structure
model by Tulving (1972; as mentioned 1985); d) parallel distributed processing model by
McClelland and Rumelhart (1986); ) working memory models (Baddeley, & Hitch, 1974;
Baddeley, 2000; Cowan, 1988; Just, & Carpenter, 1992; Daneman, & Carpenter, 1980; Engle, &
Kane, 2004).

The theoretical framework of the thesis is one of the leading working memory models - the
multicomponent working memory model by Baddeley and Hitch (1974; Baddeley, 2000).
According to Baddeley definition, working memory is the temporary storage system under
attentional control that underpins our capacity for complex thought — comprehension, reasoning,
learning (Baddeley, 2000; Baddeley, 2005). The latest version of this model contains four
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components (Baddeley, 2000): the phonological loop that works as verbal information storage;
the visuospational sketchpad that is the storage of visual and spatial information; the central
executive that has attentional control function; and the episodic buffer that integrates information
both from the phonological loop and the visiospational sketchpad, and from long term memory.

Verbal comprehensiona and working memory in monolinguals

Despite a sufficient number of studies in the general population, the relationship between
working memory and verbal comprehension is not so clear. Baddeley et al. summarized a
number of studies and showed statisticaly significant correlation between vocabulary and
working memory tested by digit span forward task and non-words repeating task in monolinguals
at the age group from 3 to 8 and at 13 years old (r in range from .28 till .61, p <.05). Although it
should be noted that in this study working memory measurement is more relevant to short-term
memory and not working memory, because it does not include both simultaneous information
processing and storage. The longitudinal study has demonstraded that working memory tested by
verbal stimuli (sentence-span) is correlated with receptive vocabulary (picture naming): in the
groups of 8-years (r = .25, p <.01) and 9-years olds (r = .49, p<.01) but there is no correlation in
the group of 11-years olds (Cain, Oakhill, & Bryant, 2004). The correlation exists between
verbal intelligence (assessed by WISC-III Vocabulary and Similarities) and working memory in
this age.

Besides WISC-IV Vocabulary and Letter-Number Sequencing show statisticaly significant
correlations during primary school age and in adolescence (Wechsler, 2003). In young adult
group there is no correlation between vocabulary and short-term memory (Kaushanskaya,
Blumenfeld, & Marian, 2011).

Thus, there is the relation between working memory and verbal comprehension for
children but the data about the relation in adolescence are controversal. Moreover in many
studies working memory was assessed by short-term memory task and vocabulary is often
assessed using picture naming tasks and not word defining tasks. By assessing working memory
with simultanious storage and processing task and verbal comprehension with word defining task
a new insight on verbal comprehension and working memory relations in monolinguals could be
gained.

Verbal comprehension and working memory in bilinguals

Baddeley and colleges (Baddeley, Gathercole, & Papagno, 1998) concluded that one of the
phonological loop functions is to acquire new words. This function also applies to the second
language acquisition. Service (1992) showed that children’s phonological loop capacity predicts
the second language vocabulary. Similarly, Swanson and colleges found that working memory
factor (formed by working memory assessed in native and second language) predicts the second
language vocabulary in primary school children, and children with proficiency in the second
language are better able to access resources from working memory (Swanson, Saez, Gerber, &
Leafstedt, 2004). In another study Swanson and colleges (Swanson, Orosco, Lussier, Gerber, &
Guzman-Orth, 2011) explored the relations between the variables measured in both bilingual
languages. They found that in primary school age native language expressive vocabulary
correlates with working memory in native language, and the second language expressive
vocabulary correlates with working memory in the second language. Correlations between all
this variables measured in native and the second language are low but statistically significant.
Working memory both in native and the second languages predicts receptive and expressive
vocabulary in native and the second language. Thus, the second language vocabulary is predicted
by working memory and short-term memory in the second language (the age and fluid
intelligence were used as independent variables in the model) but native language vocabulary is
predicted by working memory in native language and short-term memory in native and the
second language.
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The relation between short-term memory and vocabulary was found also in young adult
group (variables were measured in native language) (Kaushanskaya, Blumenfeld, & Marian,
2011). Bilinguals with high-span have also bigger vocabulary comparing to low-span bilinguals.
The thirty five years meta-analysis showed low but significant meta-correlation between
vocabulary and oral language comprehension in native and the second language, and from
medium till strong correlation between phonological awareness and decoding in both languages
(Melby-Lervag, & Lervag, 2011).

The analysis shows that there is a need to explore the relations between verbal
comprehension and working memory in successive bilinguals and monolinguals in adolescence.
It is crucial to analyse the depth of concepts comprehension. Working memory should be
analysed both as temporary storage and simultaneous processing. The measurement in both
bilinguals’ languages allows better understanding the relations between verbal comprehension
and working memory. Finally, it is important to make a study where the adolescents with native
Russian and the second Latvian will be explored.

Verbal comprehension and working memory tests development

Three new tests both in Latvian and Russian were developed for the purposes of the
doctoral thesis: Latvian Vocabulary Test (LVT) and Russian Vocabulary Test (RVT) for general
concepts comprehension assessment; Scientific Concepts Test in Latvian language (SCT-L) and
Scientific Concepts Test in Russian language (SCT-R) for scientific concepts comprehension
assessment; Syllable-Word Working memory test in Latvian language (SWWMT-1) and
Syllable-Word Working memory test in Russian language (SWWMT-r) for working memory
assessment.

The tests were constructed according to the psychometric principles (Kline, 2000). The
content, concurrent and convergent validity was verified. The initial item pool of all tests
included at least twice more items than in the final version of the tests. In the empirical study
were selected items that displayed increased difficulty indices (from .40 till 1.60 for
comprehension tests and from .20 till .80 for working memory tests, according to scoring system
of the tests) and appropriate discrimination indices (.20 - .80). Item analysis according to item
response theory was used (Birnbaum, 1968; Hambleton, & Swaminathan, 2010). The reliability
of the scales was verified by the Spearmen-Brown split-test reliability measure. The detailed
information can be found in the doctoral thesis part 1.4.

Method

Participants

The bilingual sample consisted of 72 participants aged between 14 and 16 (M = 15.07, SD =
48), among whom 50% were boys and 50% were girls. The first testing language was randomly
selected: 49% of the participants first testing took in Russian and 51% - in Latvian. The only
participants with native Russian who have their studying in minority school and, thus, have their
learning instructions both in Russian and Latvian languages, were included into the sample.
Adolescents who use second language in their family communication (Latvian or other
language) were not included in the sample. All participants were studying in the ot grade at Riga
schools.

Monolingual sample consisted of 89 participants with native Latvian language aged
between 14 and 16 (M = 15.01, SD = .49), among whom 48% were boys and 52% were girls. All
participants were sudying in the ot grade at schools with basic educational curricculum in
Latvian language. There were participants from 12 schools, of whom eight were Riga schools.
There were no significant differences between participants from Riga and other Latvian cities in
Scientific Concepts Test (t(87) = .85, p > .05), in Latvian Vocabulary Test (t(87) = 1.67, p > .05),
in Syllable-Word Working memory test (t(87) = -1.82, p > .05). There were also no significant
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differences between bilinguals and monolinguals in age (t(159) = - 0.76, p > .05) and gender (X2
df=1)=.07,p>.05).
Measures

Scientific Concepts Test in Latvian language (SCT-L) (Turilova-Miscenko, & Rasc¢evska,
2011). The test measures scientific concepts comprehension in Latvian. The respondent’s task is
to define the terms. The SCT-L consists of 26 items from history, literature/language,
mathematics and biology. The test content is in accord with Latvian Primary Education Standard
subject areas for the 9™ grade (LR Izglitibas Ministrija, 2008). There are two scales — the Natural
Science Scale and the Humanities Concepts Scale. General comprehension of scientific concepts
is reflected by the full score. The following scoring system was used in the tests: 2 points were
given if the answer was correct and the key words were mentioned; 1 point was given if only one
key word was mentioned, a concrete example was given, or if the answer was partly correct; no
points were given if the answer was incorrect. SCT-L has the Spearman-Brown split-test
reliability indices as follows: the Natural Science Scale - .81, the Humanities Concepts Scale -
.73, full scale - .83.

Scientific Concepts Test in Russian language (SCT-R) (Turilova-Miscenko, & Rascevska,
2011). This test is a parallel form of SCT-L in Russian language. It has the same structure as the
SCT-L. The items in both tests are similar semantically and have a different phonology. The
Spearman-Brown split-test reliability indices of the SCT-R are the Natural Science Scale - .81,
the Humanities Concepts Scale - .82, full scale - .86.

Latvian Vocabulary Test (LVT) and Russian Vocabulary Test (RVT) (Turilova-Mis¢enko,
& Rascevska, 2011) measure general concepts comprehension (e.g. “book”, “product”). The
participant’ task is to define a word. The item pool of both LVT and RVT includes semantically
similar and phonoligicaly different items. Each test consist of 15 items. The scoring system is
similar to SCT-L and SCT-R. The Spearman-Brown split-test reliability index of the LVT is .73;
the Spearman-Brown split-test reliability index of the RVT is .68.

Syllable-Word Working memory test in Latvian language (SWWMT-1) (Turilova-
Miscenko, & Rascevska, 2011) and Syllable-Word Working memory test in Russian language
(SWWMT-r) (Turilova-Mis¢enko, & Rascevska, 2012) are developed for working memory
measurement as defined by Baddeley and Hitch working memory model (Baddeley, & Hitch,
1974; Baddeley, 2000). The items of those tests are based on word semantic. The series of
syllables are used as stimuli. And the task is to construct the word from the given syllables. All
the words are generally used. For example, ,,pa-ta-lu” - the right answer is ,,Jupata” (“rag” in
English) (in Russian version - ,,ma-Ha-m1’ - ,,ManuHa” (“raspberries”)). The series of syllables
vary from three to four. The SWWMT-1 and SWWMT-r items differ in content but each test has
11 items (one item for training). The scoring is as follows: 1 score for right answer, 0 score for
wrong or no answer. The Spearman-Brown split-test reliability index of the SWWMT-1is .77
and of the SWWMT-r is .76.

Procedure

All participants were tested individually. Bilinguals were tested twice — in Russian and in
Latvian. The first testing language was randomly selected taking into account the gender. Thus,
bilinguals formed two subsamples — one of them had the first testing in Russian and second
testing in Latvian but second subsample — vice versa. This procedure was intended to avoid the
situation when first testing language could become a confounding variable. The interval between
the first and the second testing was no less than seven days. Monolinguals were tested only once
in Latvian language. The testing generally occured in the first half of the day. The testing
procedure took 25 to 40 minutes per respondent.
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Main results

One part of the thesis is devoted to the newly developed tests psychometric analysis (see part 3.1
for details).

As it was mentioned, one part of bilinguals took their first testing in Russian and the
second - in Latvian (49%) and vice versa for the second subsample. The evidence is needed to be
sure that testing language sequence does not affect the results. The t-test for independent samples
was used for this purpose. There are no statistically significant differences between these
bilingual groups (see the table 10 in the thesis). So, for further analysis bilinguals with first
testing in Russian and first testing in Latvian are grouped together.

Bilingual adolescents’ verbal comprehension and working memory carried out tests in
Russian and Latvian. To answer the research question how bilingual adolescents’ verbal
comprehension and working memory differ when they are measured in Russian and in Latvian,
the t-test for paired samples was used. Bilinguals have higher level of general and scientific
concepts comprehension and working memory in native Russian language than in the second
Latvian language (see Table 1)

Table 1. Descriptive statistics and paired samples t-test for measures of verbal comprehension
and working memory in Russian and Latvian for bilinguals

t

Tests Russian version Latvian version  (df =71)
M SD M SD

Scientific Concepts Test
Humanities concepts scale ~ 10.88 3.84 5.49 3.88 12.17%*
Natural science scale 12.38 5.13 6.50 525 10.75%*
Full scale  23.25 8.32 11.99 8.62 12.33%*
Vocabulary Test 17.35 4.23 11.07 5.63  10.82%%*
Syllable-Words working memory test 4.39 2.35 3.30 2.39  4.33%*

*xp = 00

To determine the existence of differences in verbal comprehension and working memory
between bilingual and monolingual adolescents, the t-test for independent samples was used.
There are statistically significant differences between monolinguals and bilinguals in verbal
comprehension and working memory when bilinguals take tests in Latvian. Bilinguals have
lower results in all tests comparing with monolinguals. However, if bilinguals and monolinguals
take tests in their native language (bilinguals in Russian and monolinguals in Latvian), there are
no statistically significant differences in verbal comprehension but monolinguals have
statistically significant higher scores in working memory test than bilinguals (see Table 2).

To answer the third research question about the relationships existence between verbal
comprehension and working memory in bilingual and monolingual adolescents, the Pearson
correlation was used. In bilingual sample all variables — general and scientific concepts
comprehension and working memory measured in Russian and Latvian show statistically
significant and positive correlations (see Table 3). In monolingual sample the only significant
correlation is between general and scientific concepts comprehension (r = .75, p < .01) but there
is no correlation between working memory and general concepts comprehension (r = .09) and
scientific concepts comprehension (r = .05).
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Table 2. Monolingual and bilingual adolescents’ descriptive statistics and independent samples t-
test for verbal comprehension and working memory tests in Latvian and Russian

Monolingual  Bilingual t bilingual t
group! group? (df = 59)° group! (df = 159)*
Tests (n=289) (n=72) (n=72)
M SD M SD M SD
Scientific Concepts Test 23.25 8.50 2325 8.32 .01 11.99 8.62 8.31°%
Vocabulary Test 17.72 520 17.34 4.21 49 11.07 5.63 7.77*
Syllable-Words working 535 539 430 235 249¢ 338 239 520%

memory test

*p < 0,05; ! tests were taken in Latvian; 2 tests were taken in Russian; 3 comparision in native
language; * comparition in the bilinguals’ second language

Table 3. Pearson correlations among verbal comprehension and working memory in bilinguals

(SCT-R) (RVT) (SWWMT-r) (SCT-L) (LVT)

Scientific Concepts Test in Russian

language (SCT-R)

Russian Vocabulary Test (RVT) S --
Syllable-Word Working memory test 3% 5% .
in Russian language (SWWMT-r) ) '

Scientific Concepts Test in Latvian o

kek K3k -
language (SCT-L) 8 4 ST
Latvian Vocabulary Test (LVT) 53" 53k 53" 817 -
Syllable-Word Working memory test 6" 33k 65" 66" 64

in Latvian language (SWWMT-)

*p<.05; ¥ p<.01

Verbal comprehension and working memory relations in two languages. The questions as
follows there asked in the study —which verbal comprehension and working memory variables
better predict bilingual adolescents’ a) verbal comprehension in native language; b) verbal
comprehension in the second language; ¢) working memory in native language; d) working
memory in the second language? The stepwise and hierarchical regression was used for this
purpose.

The descriptive statistics and correlations of the variables can be seen in table 1 and table
3. Because of high correlation between SCT-R and RVT (r = .51, p<.01) and SCT-L and LVT
(r=.81, p<.01), it was decided to form new variables for the regression analysis - SCT-R and
RVT formed “verbal comprehension in Russian” variable, and SCT-L and LVT — “verbal
comprehension in Latvian” variable.

Verbal comprehension in Latvian is better explained by I model second step (see Table 4)
— working memory in Latvian and verbal comprehension in Russian explain 67% of the variance
(F (2, 69) =70.83, p <.01). While verbal comprehension in Russian is better explained by verbal
comprehension in Latvian (R2 = .40; F (1, 70) =47.42, p < .01) (see Table 5).

Based on theoretical knowledge about the role of working memory in verbal
comprehension, the hierarchical regression analysis was done. If working memory in Russian is
included in the analysis first, it can explain 33% of verbal comprehension in Latvian variance
(see Table 4). The contribution of working memory in Russian to the model does not disappear
when verbal comprehension in Russian is included. But if working memory in Russian is
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included into the model alone, it can explain only 11% of verbal comprehension in Russian
variance. Similar, working memory in Latvian can predict only 10% of verbal comprehension in
Russian variance (see Table 5).

Table 4. Stepwise and hierarchical regression analysis for verbal comprehension in Latvian with
indenepdent variables: verbal comprehension in Russian, working memory in Russian and
working memory Latvian for bilingual sample

dependent variable — verbal comprehension in Latvian B SE B

I model!

I step R2?2=.48;F(1,70)=64.83%*

working memory in Latvian 3.94 49 69%*
2step R%2=.67;F(2,69)=70.83%*

working memory in Latvian 3.10 41 S5%*
verbal comprehension in Russian 57 .09 A46%*
II model? R?= .33, F (1,70) = 35.14**

working memory in Russian 3.34 .56 S9%*
III model? R2=.55,F (2, 69) =42.84**

working memory in Russian 2.37 49 A1*
verbal comprehension in Russian .61 A1 S0**

1 stepwise regression; 2 hierarhical regression; ** p < .01

Table 5. Stepwise and hierarchical regression analysis for verbal comprehension in Russian with
indenepdent variables: verbal comprehension in Latvian, working memory in Russian and
working memory Latvian for bilingual sample

dependent variable — verbal comprehension in Russian B SE B

I model!

1step R2=.40;F (1, 70)=47.42%%*

verbal comprehension in Latvian 52 .08 .64%*
Il modelis2 R2=.11, F (1, 70) = 8.88**

working memory in Russian 1.58 53 34%%
III modelis? R2=.10, F (1, 70) = 7.87*

working memory in Latvian 1.47 53 3%

1 stepwise regression; 2 hierarhical regression; * p < .05;** p < .01

The stepwise regression analysis results for working memory as dependent variable show
that working memory in Latvian is better predicted by verbal comprehension in Latvian and
working memory in Russian (R? =.57; F (2, 69) = 46.33, p < .01). In turn, working memory in
Russian is better predicted by working memory in Latvian and verbal comprehension in Latvian
(Rz2=45;F (2,69) =28.53, p<.01). But here verbal comprehension in Latvian additionally
explains only 3% of the variation. Verbal comprehension in Russian provides a contribution to
working memory in Russian only in hierarchical regression analysis (R2=.11; F (1, 70) = 8.88, p
<.01) (see Table 6 and Table7).
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Table 6. Stepwise and hierarchical regression analysis for working memory in Latvian
with indenepdent variables: verbal comprehension in Latvian, verbal comprehension in Russian
and working memory in Russian for bilingual sample

dependent variable — working memory in Latvian B SE B

I model!

I step R%Z=.48;F (1, 70) = 64.83%*

verbal comprehension in Latvian 12 .02 .69%*
2step Rz2=.57;F (2, 69) =46.33%*

verbal comprehension in Latvian .08 .02 A48%*
working memory in Russian .38 .10 37*
I model?

I step R%Z=.42;F (1, 70) = 50.90**

working memory in Russian .66 .09 65%*
2step R?2=.57,F(2,69)=46.33%*

verbal comprehension in Latvian .38 10 3T7E
working memory in Russian .08 .02 A48%*

1 stepwise regression; 2 hierarhical regression;** p < .01

Table 7. Stepwise and hierarchical regression analysis for working memory in Russian
with indenepdent variables: verbal comprehension in Latvian, verbal comprehension in Russian
and working memory in Latvian for bilingual sample

dependent variable — working memory in Russian B SE B

I model!

I step R%Z=.42;F (1, 70) = 50.90**

working memory in Latvian .64 .09 65%*
2step R2=.45;F (2, 69) =28.53*%*

working memory in Latvian 47 A2 A48%*
verbal comprehension in Latvian .04 .02 25%

II modelis2 R%z=0,11; F (1, 70) = 8,88**
verbal comprehension in Russian .07 .02 34x*

1 stepwise regression; 2 hierarhical regression; * p = .05; ** p < .01

Discussion

The relationships between general concepts comprehension, scientific concepts
comprehension and working memory in bilinguals and monolinguals. The results showed that
bilingual adolescents’ verbal comprehension in native Russian language is the same as
monolingual verbal comprehension in native Latvian language. But bilinguals’ second language
verbal comprehension level is lower than verbal comprehension in native language. It allows
making a conclusion that they are successive bilinguals who keep their native language
proficiency at the same level as monolinguals but they do not achieve yet the native like
proficiency in the second language. They have higher working memory capacity in native
language than in the second language. Thus, for bilinguals it is easier to remember, to process
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and to retrieve information in their native language. This is consistent with the findings that
working memory capacity depends on the language proficiency — the lower is language
proficiency the smaller amount of information units can be simultaneously processed in working
memory (van den Noort, Bosch, & Hugdahl, 2006). The results can be also discussed in the
framework of working memory model (Baddeley, & Hitch, 1974; Baddeley, 2000). Working
memory task continuously activates articulation of verbal units (articulating process prevents a
decay of information till it is actual). In the second language it is harder to process the
information for these bilinguals: it is harder to articulate the information continuously, the bigger
working memory capacity is needed and therefore the information fades faster from
phonological loop. Working memory task also activates the long-term memory through the
episodic buffer. But mental representations of the concepts in the second language are under
formation, so it is harder to access concept meaning in the second language than in native. The
central executive is also activated by working memory task. But in situation of less familiar
information processing, more attention resources are needed.

The difference is found between monolinguals’ and bilinguals’ working memory capacity
in native language. Monolinguals have higher working memory capacity than bilinguals. This
difference can be explained by working memory test Russian version higher average difficulty
index. Therefore this difference should be interpreted with caution. This is supported by no
differences between monolinguals’ and bilinguals’ general and scientific concepts
comprehension in native language. Another explanation relates to samples features: both groups
are not randomly selected from population, the different curriculum at schools can differently
improve students’ memory.

The relations between general and scientific concepts comprehension are found in both
monolinguals and bilinguals (also between Russian and Latvian measures). Better general
concepts comprehension implies better scientific concepts comprehension, and vice versa.
Scientific concepts compared with general concepts are more specific — they can be met in
particular context, their understanding depends on mental representations developed in particular
situation (e.g. at school), they are acquired later in time. On the one hand, it can be assumed that
general concepts comprehension forms the basis for scientific concepts comprehension, because
it is easier to acquire concrete and the most frequently used concepts than abstract and rarely
used (Vigotskij, 2008; De Groot, 2011). On the other hand, it can be possible that expanding
scientific vocabulary, individuals become more proficient in general vocabulary. Thus, they
begin to develop new mental representations that can also include general concepts and improve
new general concepts acquisition. Individuals can acquire new strategies of concept organisation
that can be used for general concepts acquisition and deeper comprehension as well. Besides
there are the relationships between general and scientific concepts comprehension measured in
both bilinguals’ languages. So it can be assumed if bilingual comprehend concept in his/her
native language, most likely he/she can easier comprehend it in the second language. In the case
of correlation another interpretation is also possible — the concepts that have clear mental
representation in the second language would be the concepts that are better understood in native
language.

Bilinguals have positive relationships between verbal comprehension and working memory
measured in both native and the second language. Those relationships are closer in the second
language. In other studies was also found the relationships between working memory and
general concepts comprehension (Swanson, Saez, Gerber, & Leafstedt, 2004; Swanson, Orosco,
Lussier, Gerber, & Guzman-Orth, 2011; Kaushanskaya, Blumenfeld, & Marian, 2011). But
doctoral thesis suggests that working memory and scientific concepts comprehension are related
too. Moreover the relationships between working memory and scientific concepts
comprehension are closer in native language than in the second language. It can be explained by
the fact that working memory is more loaded in complicated concepts comprehension. And for
bilinguals both general and scientific concepts in Latvian are under development (Baddeley,
Gathercole, & Papagno, 1998).
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But there are no relationships between verbal comprehension and working memory in
monolingual sample. According to the g theory the relationships between these variables should
exist, as it is showed between WISC-IV Verbal comprehension and Working memory scales
(Wechsler, 2003). However some other studies suggest these relationships to be found in primary
school age but not in adolescence and adults (Baddeley, Gathercole, & Papagno, 1998; Cain,
Oakhill, & Bryant, 2004; Kaushanskaya, Blumenfeld, & Marian, 2011). As reasonable
explanation it could be assumed that monolinguals do not have to load working memory for
concepts comprehension and can also use other strategies without loading working memory so
much. But the fact of relationships absence in monolinguals demands the further research,
because it is possible that relations between verbal comprehension and working memory are non-
linear.

The relations between verbal comprehension and working memory in bilinguals. In
stepwise regression analysis showed that bilinguals’ verbal comprehension in the second
language is better predicted by both working memory in the second language and verbal
comprehension in native language. So, the second language comprehension is largely determined
by native language proficiency and the ability to process the second language verbal units in
working memory. The importance of native language was also confirmed in other bilingual
studies (Masoura, & Gathercole, 2005; Anderson, 2010; Melby-Lervag, & Lervag, 2011). The
same is true for working memory (Baddeley, Gathercole, & Papagno, 1998; Service, 1992;
Swanson, Saez, Gerber, & Leafsteadt, 2004). But this study results showed that exactly working
memory in the second language (but not in native) predicts the second language comprehension.
Swanson et al. got the similar results — they found that working memory is one of the variables
that predicts receptive vocabulary (Swanson, Orosco, Lussier, Gerber, & Guzman-Orth, 2011).
In other words the ability to decode phonological units in the second language, to prevent them
from decay in articulatory process, is important predictor for verbal comprehension in the second
language. But some studies show the contribution of working memory in native language to the
second language verbal comprehension (e.g. Service, 1992). This assumption was tested using
hierarchical regression analysis. Indeed working memory in native language give a contribution
in the second language verbal comprehension but its loading is much smaller comparing with the
second language working memory load. It indicates the working memory partial overlap in two
bilingual languages (this is shown, e.g. in Swanson, Saez, Gerber, & Leafsteadt, 2004). Most
likely, the phonological loop in each language can work separately when bilinguals are acquiring
the second language but the function of central executive does not depend on language and
provides a unite base of working memory regardless of language used.

As it was expected, verbal comprehension in the second language is better predictor of
verbal comprehension in native language. But surprisingly working memory in native language
does not predict verbal comprehension in native language. In fact, some authors argue that
working memory in native language predicts verbal comprehension in the second language
(Berninger, Abbott, Swanson, et.al., 2010; Just, & Carpenter, 1992; Daneman, & Merikle, 1996),
however this conclussions are based on reading comprehension but not concept comprehension.
Reading comprehension is more complex process that includes both knowledge in semantics and
syntax, thus more working memory resources are needed. In turn, concepts comprehension is not
so difficult task in native language. It seems that in complex tasks such as reading
comprehension, working memory is good predictor. But working memory impact becomes
smaller in easy comprehension tasks as it is in native concepts comprehension. Opposite,
Swanson et al. show that working memory in native language is one of the native language
vocabulary predictors in primary school age (Swanson, Orosco, Lussier, Gerber, & Guzman-
Orth, 2011). So the data are controversial and do not allow making a conclusion about working
memory role in bilinguals’ native language comprehension and the further research is needed.

The relationships between working memory in native and the second language become
clearer performing the regression analysis. Working memory in the second language is better
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predicted by verbal comprehension in the second language and working memory in native
language. The fact that verbal comprehension in the second language is a predictive variable of
the working memory in the second language reaffirms the above conclusions, and also shows
that in order to launch working memory in the second language requires at least a minimum level
of proficiency in the second language. Stepwise regression analysis shows that working memory
in native language is predicted by working memory in the second language and verbal
comprehension in the second language. It can be assumed that those who have a greater working
memory capacity in native language will potentially have a greater working memory capacity in
the second language. Overall, this once again highlights the fact that working memory in native
and the second language are interrelated and can form a construct. And frequent bilingual
information encoding and decoding may be the mechanism that continues to maintain a tight link
between working memory and verbal comprehension in the second language.

It can be observed that verbal comprehension and working memory in native language are
predicted by the same variables measured in the second language but measured in the second
language the relationships between verbal comprehension and working memory are also
observed. In other words, it can be assumed that while the proficiency in the second language is
rather low or average, working memory plays an important role in the prediction of the second
language comprehension. But it takes at least a minimum proficiency in the second language to
be able to launch working memory (phonological loop). In native language when the basic
vocabulary is acquired, the role of working memory within concepts comprehension is lost.
However working memory is still a good predictor for complex comprehension. It can be
assumed that when native language proficiency level is reached in the second language, the
relationship between working memory and verbal comprehension in the second language will be
the same as it is in native language. Nevertheless this relation should be checked in the further
research.

The limitations of the study are mainly related to the sampling process. Both samples were
not randomly selected from the population. Monolingual sample contains respondents from the
capital and other cities but bilingual sample contains respondents from the capital only. In
further studies random samples should be selected, which would also be more representative.
During this study the bilinguals’ gender-related properties of verbal comprehension and working
memory were not checked (however gender ratio was controlled). The hypothesis on gender-
related properties could be advanced for further research.

Another research area could be an in-depth study of working memory and verbal
comprehension relationship for monolinguals by examining the hypothesis of the non-linear
relationships between these variables. This study was dedicated to the analysis of verbal
comprehension at the level of concepts, so it would be desirable to explore the reading
comprehension and working memory relationships for bilingual adolescents in the native and in
the second language, as well as to analyze various components of working memory. Also, during
this study the relationship between bilingual verbal comprehension levels (concepts, sentences,
discourses) and working memory was not analyzed, which could be another promising research
area. For this study, the focus was on the bilingual adolescents, so further it would be desirable
to perform a longitudinal study for bilinguals from the age of 10 years (age range where data is
available, for example, Swanson, Orosco, Lussier, Gerber, & Guzman-Orth, 2011) till at least 18
years, as it is reasonable to expect that with increasing age and language skills, the relationships
between working memory and verbal comprehension in native language as well as in the second
language could change.
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Main conclusions

The obtained study results allow making a number of conclusions. All results obtained within an
adolescent sample.

1) The bilinguals in this study are successive bilinguals with native Russian language and the
second Latvian language. They are at the same proficiency level in native language as
monolinguals in native Latvian language. But their verbal comprehension in the second language
does not achieve the native language comprehension level.

2) Bilinguals’ working memory capacity in native language is lower than monolinguals working
memory capacity in native language. But it can be explained by differences in test difficulty -
test in Russian is a little more difficult. Thought lower working memory capacity in the second
language comparing with monolinguals can be explained by successive bilingualism.

3) The general concepts comprehension and scientific concepts comprehension are related in
monolinguals.

4) In monolinguals there are no relationships between verbal comprehension and working
memory. It can be assumed that these relationships are more complex and changeable among the
age (from childhood to adult age) and language skills.

5) There are the relationships between bilingual general concepts comprehension and scientific
concepts comprehension in native Russian and the second Latvian language, and between verbal
comprehension and working memory in native Russian and the second Latvian language; the
relation between second language variables are higher. So it can be assumed when language is in
acquisition stage, working memory and verbal comprehension is like complimentary resources
for each other.

6) Bilinguals’ second language comprehension is better predicted by working memory in the
second language and verbal comprehension in native language. In other words, the ability to
process the second language units in working memory (i.e. to decode phonological units in the
second language, to prevent them from decay in articulatory process and make necessary
manipulations) and deeper verbal comprehension in native language can promote second
language comprehension.

7) Bilinguals’ verbal comprehension in native language is better predicted by verbal
comprehension in the second language. This could mean that as verbal comprehension in the
second language become deeper, verbal comprehension in native language is also improved.

8) Bilinguals’ working memory in the second language is better predicted by verbal
comprehension in the second language and working memory in native language. In other words,
two aspects are important for second language working memory capacity increase: the ability to
process information in working memory and the ability to recognize and comprehend the verbal
units in second language.

9) Bilinguals’ working memory in native language is better predicted by working memory in the
second language and verbal comprehension in the second language. It can be assumed that
working memory in both languages has the common basis, and working memory is more
activated exactly in the second language comprehension.

Although the results of the study contribute to the understanding of the relationships
between verbal comprehension and working memory, i.e. to cognitive psychology, the main
implication of the results can be found in bilingual education. New second language learning
programmes and existing ones can be improved using the thesis conclusions. For example, for
successive second language acquiring it is important to take into account that improving verbal
comprehension and working memory in native language, verbal comprehension in the second
language could also be improved. In order to increase working memory capacity in the second
language, it is important to raise concepts comprehension and words phonological analysis in the
second language. Doctoral thesis conclusions and newly developed tests could be useful for
practicing psychologists.
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