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ABSTRACT

Contact between people speaking different languagas been a common
phenomenon since ancient times. As globalizatas ihcreased awareness of the
extent of language contact and linguistic diversitguestions concerning
bilingualism have taken on an increasing importafiten both practical and
scholarly points of view (Wei & Moyer, 2008). Pswytinguistics has greatly
enriched the field of bilingualism research by pdovg insights into the bilingual
mind, in order to better understand the cognitiasi® of bilingualism and the logic
of experimental and formal approaches to languagense. Psycholinguistic
research in the field of bilingual lexical procegsihas suggested that information
from the non-target language is spontaneously aedeshen bilinguals read, listen,
or speak in a given language. Although there ha lextensive research in this
area, the available evidence is not always comgisted the answers to some of the
guestions are still subject to controversy. GrasjE98a) suggested that variation
in experimental manipulations may influence thetgrat of results and be

responsible for differences in outcomes.

The present study, therefore, intended to bridgegap by examining the nature of
bilingual lexical representation and processing previously unexamined different-
script language pair (Bodo—Assamese). We examiwedntajor areas of research
activity in experimental psycholinguistics—compreten and production. The
overall goal of the study was to investigate howd®&eAssamese bilinguals
represent and process their two languages duringl wecognition as well as
production, as a function of their second languagge of acquisition and
proficiency. More specifically, it focused on thengrical investigations of the
storage and retrieval of cognates and non-cogmatasbilingual mind. In order to
look at proficiency separately from age of acqiosit we tested three groups of
bilinguals who differed on their second languagee agf acquisition and
proficiency—Early High Proficient, Late High Prant and Late Low Proficient.
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The study further investigated whether languageiSpealifferences, such as script
can modulate cross-language activation, the lodusrguage selection, and the
manner of language/lexical selection during bilialgword recognition as well as

production.

To address these issues, several behavioural engr@s were designed which
include twenty word recognition experiments fronreth different tasks (visual
lexical decision, semantic categorization, and dia@ion recognition) and twelve
production experiments from five different tasksofd naming, word translation,
simple picture naming, picture-word interferenced @rimed picture namingYhe

overall results of the experiments suggest thatoBAdsamese bilinguals activate
both the first language and the second languagpanallel, even when direct
linguistic input is presented in one language ofilye results are interpreted within

the context of current models of bilingual languaggresentation and processing.
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INTRODUCTION:
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Introduction

Life as a bilingual: The case of a Bodo—Assamesdibgual

Nizwmshree Basumatary lives in Guwahati. Her natareguage is Bodo and
she learnt Assamese as a second language at thef ageund 5 years. She
never leant Assamese formally. Although she is Iiginoficient in both, Bodo

and Assamese, her Bodo is much stronger. In addiiothat, she studied
English in college and university but has very fgpportunities to hear or speak
it. She uses Bodo with her parents and siblings uwses Assamese with her
friends and colleagues. She is a teacher and hedgmands a good deal of
Assamese. Based on requirement, Nizwmshree id@bige both the languages,
without any one of the language infringing on tise of the other. Interestingly,
she has the dexterity to code-switch during intevacwith similar speakers,

which depicts that both languages are being predesisultaneously.

Language is one of the fundamental topics in hustance. It is one of the things
that characterize us as humans. But language cemeaturally to us that we often
fail to appreciate it as a miraculous and specafal Technically, we define language
as a set of spoken, written, or signed words amdwhy we combine them to
communicate meaning. However, when we see and leaguages, what
connections do we use? The question becomes mimiguing when we take the
case of bilinguals. The majority of the peoplehe torld are able to speak two or
more languages. So, how do the two languages ioighbal individuals interact in
everyday communication? If an individual posseskaswledge of multiple
languages, the ways in which each of those languagpresents and stores
meaning, and the relationship between languages feainteresting questions
regarding the interaction between language, meraondyperception. It is, therefore,
important to understand whether these dual reptatsems in bilinguals interact or
affect one another, which is inherently interesimginderstanding how the human

brain works.
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In the last decade, the study of bilingualism ha&gnb an engaging topic in
psycholinguistic research. Any study on the psyidgoiistic processes in bilinguals
generally revolves around two core areas:rémgesentatiorandprocessingof both
the languages used by bilingual speakers. A fundtahecharacteristic of
bilingualism is the fact that a given concept hasleast two different lexical
representations in the two languages. The mosttdirk between such two lexical
representations in two given languages is callemhstation equivalence. For
instance, for an Assamese-English bilingual (engual whose native language is
Assamese and second language is English) the doo€ep barking pet can be
referred to either by the Assamese waFgs’ [kukur] or by the English word ‘dog’.
In the past six decades, psycholinguistic reseanth bilingualism has been

dominated by two related questions concerning ssprtation and processing:

1) What is the structure of representation of twoeddht lexical identities in

the mind of the bilingual speaker?

2) What is the scheme of interaction between two wniguical systems during

processing of language?

It has been observed that studies concerning theduestion above have tried to
largely decipher whether the psyche of the bilingelacompasses two different
language-centric lexicons (one each for the twguages used by the bilingual) or
if the two languages spoken by the bilingual shea@mmon lexicon. Similiarly,

research concerning the aforestated second questisnto understand if language
activation/access in bilinguals is inherently selecor non-selective. As per the
selective access view, a bilingual can selectiaadiivate one of their languages,
whereas as per the non-selective access view, laotjuages of a bilingual get

activated simultaneously.

Many studies have been carried out over the lastdecades in an attempt to
determine the type of connections between the d&Xarms of words between the
two languages of the bilingual, including how thdeems are linked to the
corresponding, shared semantic representationsinwitte common conceptual

system. However, the available evidence is not yveansistent and the answers to

TH -1537_09614103



some of these questions are still subject to coatgy. The presented work in this
thesis follows the same line of research, but iended to bridge this gap by
exploring the nature of bilingual lexical represditn and processing, focusing, in
particular, on the processes of bilingual langueg@prehension and production in
a previously unexamined different-script languagée,p.e., Bodo—Assamese. The
study aims to delve into the bilingual’s cognitiagpect in order to gain an insight
into the interaction between different languageshisiher mind. The study was
largely based on the premise of languages mutusligcting each other, the
premise against which models relating to bilinglaaiguage representation and
processing were to be evaluatéd/hat follows in this thesis are data and
interpretations on how Bodo—-Assamese bilinguals talgn organize their

languages, and how these languages interact. Tlbevifog section provides a brief

overview of this chapter.

Chapter Overview

This introductory chapter seeks to provide a fraorévior the subsequent chapters
by identifying the key concepts prevailing in theea of bilingualism. The first
major concept in this chapter is the notion ofrigilialism and a discussion on some
of the inconsistencies pertaining to definition ataksification of bilinguals will be
presented. The next section will describe psychaistics of bilingualism with
respect to the major theoretical viewpoints on ned# word recognition and
production which had been propounded with a viewexplain representation of
lexicals in bilinguals and associated processinges€ sections provided the basis
for the identification of the rationale for the pemt study which will be briefly
discussed in the next section. The section th&bvisl outlines the goals, research
guestions, and hypotheses of the present reseatthha next section will briefly
present an overview of methodology. An outlinehd thesis content concludes the
present chapter, with a more precise introductmthé topics discussed in each of

the five chapters that follow.
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Definition of Bilingualism

What does it really mean to be bilingual and becdmliegual? There are many
different ways to define bilingualism, but essedhtiabilingualism refers to
knowledge of two languages. Researchers have laen lon logger-heads to
suitably define the term ‘bilingualism’. Howevel $ar, a general consensus has
proved elusive. Table 1.1 summarizes some of thee mommon definitions found

in the literature.

Table 1.1Definition of Bilingualism

Author Definition

Aucamp, (1926) “Bilingualism is the condition in which two living
languages exist side by side in a country, eackespby
one national group, representing a fairly largeppraon
of the people.”

Bloomfield (1933) “Bilingualism resulted from theddition of a perfectly
learned foreign language to one’s own, undiminished
native tongue.”

Weinreich (1953) “Bilingualism is the alternate wdd¢wo languages.”

Haugen (1953) “Bilingualism began with the abilibyproduce complete
and meaningful utterances in the second language.”

Macnamara (1967) “A bilingual is someone with sopmeficiency in any
one of the skills of reading, writing, speaking and
understanding a second language.”

Grosjean (1992) “Bilingualism is the regular use twfo (or more)
languages, and bilinguals are those people who aeed
use two (or more) languages in their everyday lives

Valdes and Figueroa (1994) “Bilingualism is the dition of knowing two languages
rather than one.”

On perusal of the definitions enunciated aboveait be opined that while earlier
definitions were narower in scope and seemed teiden bilinguism as being

equally proficient in both languages, later deforis were more extensive and have
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allowed for variability in competency across badinduages. Further, they provide
the scope for the inclusion of the developmentaicesses involved in second
language acquisition into the gamut of the terrmgualism. Grosjean (1994) had
based his classification of bilinguals on the basfisdegreee of daily usage of
languages. His study tends to differentiate betwaénguals using two or more
languages on a day-to-day basis from the ones whwtluse the languages despite

knowing them (i.e., dormant bilinguals).

Overall, it appears that the documented realm dhdualism is replete with
instances of ambiguities and inconsistencies asagausage of terminologies are
concerned. Perusal of the same provides an abuoldaity that the definition of the
term ‘bilingual’ as people only equally proficieint the usage of two languages will
not be used for the present study. Instead, thlewoig definition shall more
holistically capture the aims, objectives and $mfi the study being undertaken:
“Bilingualism is the regular use of two (or morapfjuages, and bilinguals are those
people who need and use two (or more) languagetheir everyday lives”
(Grosjean, 1992, p. 51).

Classifying Bilinguals

Most bilinguals around the world know and use thkinguages in varying
proportions. And depending on their situation and hthey acquired each language,
they can be classified into different categoriesm& of the major typologies that
researchers use depending on linguistic, cognitdkeyelopmental, and social
dimension are summarized in Table 1.2 (Butler & titak 2004). Holistically,
bilingual classification embraces different dimems both in the individual and
social strata. These dimensions, however, do noergdly operate in isolation.
Rather, they are intertwined, thereby creating roloibns in demarcating well
defined boundaries between them. The complexitynoferstanding the processing

mechanism of bilinguals is further aggravated lgydbntextual usage of languages.

TH -1537_09614103



Table 1.2Typology of Bilinguals (Adapted from Butler & Hatay 2004, p. 116-117)

Typology Point of focus Characteristics of SLA Possible outcomes Related issues and educational
(Dimension) implications
Balanced Relationship between  Functional differences; Differences in proficiencies in  Conceptualizing and assessing
Dominant proficiencies in two related to age factor L1 and L2: achieving equal levelone’s language proficiency;
(Peal & Lambert, languages of proficiency in L2 with L1 Cummin’s threshold hypothesis
1962) (balanced); L2 proficiency and interdependent hypothesis;
varies but not the same as L1 semilingualism
(dominant)
Compound Organization of Functional differences; Differences in semantic Difficulties with
~ Coordinate linguistic codes and differences in form-meaning representation and information operationalizing distinctions and
Subordinate meaning unit(s) mapping processing for L1 and L2 testing differences

(Weinreich, 1953)

Early Age of acquisition
Simultaneous

Sequential

Late

(Genesee, Hamers, &

Lambert, 1978)

Maturational differences; Attainment of L2 proficiency Neurolinguistic differences;
schooling differences varies by age of acquisition; L1 critical period hypothesis
proficiency is not addressed
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Incipient Functional ability Functional and motivational Different proficiencies in L1

Receptive differences and L2 in different domains
Productive
Additive Effect of L2 learning on the L2 as enrichment with or L2 as enrichment without  Social status of individual
Subtractive retention of L1 without loss of L1; status of loss of L1 (additive); L1is groups and the social value
(Lambert, 1974; 1975) a language in a given replaced by L2 (subtractive) of their L1 greatly
context influences the retention of
L1; support for literacy in
L1 and L2 literacy
development
Elite Language status and Differences in language No or little additive value of Support for literacy in L1
Folk learning environment; status and value of L1 as a language minority and L2 literacy
® (Fishman, 1977); literacy support of L1 bilingualism status (folk); additive value development
Circumstantial of L2 (elite)

Elective (Valdés &
Figueroa, 1994)

Bicultural Cultural identity Differences in acculturation Cultural identity shaped by High bilingual competence
L1 process two cultures (bicultural); does not necessarily
monocultural identity in one culture, loss coincide with dual identity
L2 of L1 culture

accultural

Deculturated
(Hamers & Blanc, 2000)
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At this juncture, it is pertinent to mention thairigualism need not be stable and/or
static, rather it is succeptible to change oveetil spoken proficiency in primary

language may subside in favour of a secondary\ven @cquired) language due to
protracted usage of the latter. This means aduiiis languages may wax and
wane over years and different stages will affe@ gsycholinguistic processes
differently. Research investigating the nature hgual language representation
and processing has usually studied the effectseobrsd language (L2) age of
acquisition (AoA) and proficiency separately. Fhistreason, in the present study,
the effects of both factors will be examined inglle, by manipulating not only the

L2 proficiency level of the participants, but aldte age at which L2 was first

acquired. Using these and a set of other param@lkrsf which have already been

shown to have some effect on bilinguals’ cognitiwel psycholinguistic processes),
a deliberate effort has been made to classify theghals into three groups (see
Chapter 3).

Psycholinguistics and Bilingualism

Psycholinguistics as a field of study has grownotlgh various stages of
development from ‘linguistic period’ to the ‘cognié science period’ as can be
seen from the works of Morris, (1938), Wundt (190\)ller (1964), Fodor (1966),

Lenneberg (1967), Luria (1970, 1976, 1979) thatupht language studies out of
romanticist evaluation to be explained in termp®jfchological examination and, in
recent times, in terms of brain function. Howestdies on bilingualism has seen
an immense growth in last twenty or so years, mbf among psycholinguists but
also psychologists, neuropsychologists, appliedquists among others. This
increase in the cognitive study of bilinguals haeehaps been fuelled by a growing
understanding that bilingualism, and not monoliligua, is fast becoming the norm
world over. As two of the leading researchers ie field have summarised:
“...bilingualism is a common human condition and thanhay influence cognition,

were presumably instrumental in putting bilingualioon the agendas of many
9
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researchers of cognition and language in recensy@ae Groot and Kroll, 1997, p.

2). The three major strands of psycholinguisti@aesh on bilingualism refer to the
comprehensigmproduction andacquisitionof language. That is, (1) How do people
use their knowledge of language, and how do thederstand what they hear or
read? (2) How do they produce messages that otdagrsinderstand in turn? (3)
How language is acquired and represented in thd?ri?sycholinguistic research on
bilingualism over the past six decades has focusetivo interrelated fields, i.e.,

representation and processing of the bilinguals tvemguages. Whereas
‘representation’ indicates the structure and deaith organizing the varied

components of languages in bilinguals, ‘processiog’'the other hand, is concerned
with the activation of the varied components ofgiaages in bilinguals and their

mutually inclusive and exclusive interactions.

One way of conceptualizing our general knowledgevoifds is in terms of a mental
lexicon, a term researchers use to refer to ourtahelictionary. Lemmas are the
building blocks of a mental lexicon. Levelt (1989, 6) defines a lemma as the
“non-phonological part of an item’s lexical infoation, including semantic,

syntactic, and some aspects of morphological inftion”. The mental lexicon in

bilinguals may be better understood as the indaliduintrinsic representation of

knoweldge (which invariably is specific to a langaaabout the surface forms. The
process by which a word is activated within thader is termed lexical access. As
put forward by (De Groot, 2011):

In comprehension studies, used in a narrow seresdetimn refers to the
stage during word recognition in which, followingnaatch between an
input word and a representation in the mental txiall the information

stored with this representation, including its sgtical and morphological
specifications and its meaning, becomes availabléufther processing. In
a broader sense it is also used to cover the eatlige in which an input
word is matched onto its lexical representation.phoduction studies
“lexical access” is used to refer to all the preieg that occurs between
the conceptualization of a specific lexical conceptl the moment the
corresponding lexical element (or lemma) is setbébe actual production.

(p. 454)
10
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In Chapter 4, the term word recognition and lexi@dcess will be used
interchangeably, referring to the complete prodedsoth cases. In Chapter 5, on
speech production, the term lexical access wiliged to refer to all the processing
that occurs between the intention to produce a wthrel “conceptualization” of a

word) and the moment its lexical element is setééde production.

1.5.1 Models of Bilingual Language Representation and

Processing

When it comes to aims of research on bilingualidevelopment of models on how
the language of the bilingual individual is acqdireepresented and processed has
been of primary interest irrespective of the mettogy of reasearch—be it
descriptive, theoretical or experimental. Multitars models have evolved over time
depicting the representation of words in dual lagps and the inherent
interconnectivity between them. In models pertajnio lexical representation and
processing, it has been observed that a clear dati@ar is made between form
representations and their inherent meaning. Furtimerdiscussion of language
processing models in bilingualism, a striking aoéalifferentiation that emerges is
that between language comprehension and its priodudfiost available models are
specific to either of them and cannot be applie@rahangeably. The following
section gives a brief overview of some of the méjdingual word recognition and

production models developed within the theoretiéf@mework of cognitive

psychology.

1.5.1.1Models of word recognition

The most common view of bilingual lexical memorythat it is ‘hierarchical’ in the

sense that it consists of at least two layers ahorg representation (or ‘nodes’)—a
11
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general level (i.e., the conceptual level) andl#mguage-specific mental lexicons.

In the following sections we discuss briefly thieerarchical models.

The Word Association and Concept Mediation Modelsin 1984, Potter
et al. proposed two hierarchical models, namelg,Word Association Modeand
the Concept Mediation Modglwith respect to retrieval of word knowledge ire th
lexicon of the bilingual. These models have beesumd under different names
much longer (see Weinreich, 1953). According to WWerd Association Model,
lexicons are connected directly by means of wordnections. According to
Concept Mediation Model, the lexicons are relataly @ia their connections with

the conceptual information, which is common fortblsinguages (see Figure 1.1).

L1 L2 L1 L2

Concepts Concepts

(a) Word Association Model (b) Concept Mediation Model

Figure 1.1 (a) The Word Association Model and (b) the Conddptliation Model
(adapted from Potter et al., 1984).

Initially, the various psycholinguistic models didt account for the possibility that
bilingual memory may be a function of second lamguproficiency and translation
direction. To account for this, Kroll & Sholl (1992nd (Kroll & Stewart (1994)
introduced a third version of the hierarchical mdaleincorporating both the word
association and the concept mediation models ihto dame model (see next

section).

The Revised Hierarchical Model (RHM).The Revised Hierarchical Model

by Kroll & Stewart (1994) is one of the most weltdwwn models of bilingual lexical
12
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representation. The model is similar to the eatierarchical models in terms of
basic structure—it proposes two independent lexdcome for each language, and
an integrated conceptual system. However, the matk® captures the inter-
language connections between lexical and concepgpksentations as learners
become more proficient in their second languageo Tere assumptions of the
model are (1) links to the conceptual system amnger in case of L1 lexical items,
whereas in case of L2 lexical items, lexical lindetween word forms are stronger
(see Figure 1.2), and (2) high proficient bilingualan map an L2 word to the
conceptual system directly, whereas low proficibifinguals initially map an L2

word onto its L1 translation, and then access treeptual system via the lexical

and conceptual representation of the L1.

Lexical Links

L1 L2

b4
”
2

e
_~~ Conceptual Links

Ve

Concepts

Figure 1.2The Revised Hierarchical Model (adapted from K&lbtewart, 1994).

In the following section, we will discuss two maosleWhich differ from the
hierarchical models in that these models assunieghél memory structures with
distributed meaning representations. In these nspdbe meaning of a word is
spread out over a number of more elementary meamitg that each stores one
elementary part of a word’s meaning (e.g., De Gr2882a, 1992b; Taylor, 1976)
and the word form representations are also diggtwover a number of more
elementary features, this time form features (&pll & De Groot, 1997; Van Hell
& De Groot, 1998a).

The Distributed Conceptual Feature Model (DCF).The Distributed

Conceptual Feature Modelas proposed by De Groot and colleagues (De Groot,
13
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1992a, 1992b, 1993; De Groot et al., 1994; Van EIBi&é Groot, 1998a, 1998b). As
per the assumptions of this model, a shared conakgystem exists for both L1 and
L2, but the conceptual representation is in themfoof distributed features.
Moreover, the degree of overlap between L1 and dffesentations is primarily
dependent on word type (see Figure 1.3). For exanalnslation is easier when the
words from two different languages share many séimd@atures, as opposed to

when they share limited semantic features.

Casa House Amor Love Hospital ~ Hospital

Lexical
Level

Conceptual
Level

(a) Concrete (b) Abstract (c) Cognates —

Figure 1.3 The Distributed Conceptual Feature Model of biliagumemory
representations for different word types (adaptechfDe Groot, 1992a).

The interconnectedness of words across languagesliscaptured in this model.
However, it is limited in the sense that only fings at the word level are explained
by it, whereas other general findings, such agaleeof translation direction or the
role of proficiency cannot be explained by this mlod he next section discusses a
model by Finkbeiner et al. (2004) who have propasgéeresting modifications to
De Groot’s Distributed Conceptual Feature Model.

The Sense ModelTo account for the bilingual translation primingyasnetry
observed in previous studies, Finkbeiner et al042Qroposed th&ense Model
which gives an alternative to the DCF model. Indte& focusing on the varying
number of meaning and form elements different tedio® pairs may share, the
authors focused on clusters of meaning elementsetizh constitute a word sense

(De Groot, 2011). According to this model, each roemof a pair of translations
14
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has language-specific senses in addition to theoongore senses that it shares with
the other member of the translation pair and the @& the primed senses to the
unprimed senses determine priming. Thus, as peprigdictions of the model, not
only the overlap in the semantic senses activayettidoprime and target determines
translation priming, but it also depends on therat the primed to unprimed senses
associated with the target. Moreover, the modellagxp the asymmetry in
translation priming by proposing that a bilingugeaker would normally know
more senses in their L1 words as they are morecgof in their L1 as compared to

L2 words. This results in significant priming in 12 than from L2-L1 (see Figure

1.4).
lexical form
representation
lexical
semantic

representation

Figure 1.4 A schematic representation of the Sense Model (addpom Finkbeiner
et al., 2004).

In the present decade interesting trends have @udog the description of bilingual
lexical organization by the application of the ceationist framework. A main

feature of connectionist models is the way theyasgnt information. Connectionist
models are divided into local representation moaeld distributed representation
models. In the next section few local connectionmistdels for word recognition are

briefly reviewed.
The Bilingual Interactive Activation (Plus) Model(s) (BIA and
BIA+). The Bilingual Interactive Activation(BIA) model of lexical access

15
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developed by Dijkstra et al. (1999); Grainger (1993rainger & Dijkstra (1992);
Van Heuven, Dijkstra, & Grainger (1998) is a cortimtst computational model of
bilingual visual word recognition in bilinguals andis based on McClelland &
Rumelhart's (1981)nteractive Activationmodel (IA) of monolingual visual word

recognition (see Figure 1.5).

(a) BIA (b) BIA+

language nodes Task Schema

« Specific processing steps for tasks in
hand

« Receives continuous input from the
identification system

« Decision criteria determine when a
response is made based on relevant
codes

/ v/ . e
\ Duch i\ English Identification system
= - - “words = - - ==
Language

Nondes

Dutch English

Semantics

letters

Lexical
Phonology

Lexical
Orthography

Sublexical
Phonology

- !

Figure 1.5Visual representation of (a) BIA and (b) BIA+ (atkegh from Dijkstra &
Van Heuven, 1998; Dijkstra & Van Heuven, 2002).

Sublexical
features Orthography

The model consists of hierarchical arrangementouoir flevels of representation
units, namely, features, letters, words, and lagguaodes respectively. However,
BIA differs from the early hierarchical models imat the lexical items of the first
and the second language are stored in an integeteon and the items of both the
languages get activated in a non-selective man8pecification of language
membership is further provided by the level of lamge nodes. Although BIA
predicts that regardless of the language in useraklexical items are activated and
compete for selection, the role of contextual iaflces on these processes has been
ignored. The original BIA model was therefore, afgdl to BIA+ in which a

task/decision schema is added onto the word ideatiibn system. According to the
16
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model, contextual effects (both linguistic and dimguistic) have an influence on

the access of lexical items in bilinguals (Dijks&&/an Heuven, 2002).

The above discussed models of word recognition Wemiéed in many respects—
they did not deal with the phonological elementefdfore, to account for the effects
of phonology and acknowledging the central role méaning in language
processing, another extended model of BIA was suesely proposed by the
authors that, in addition to the various typesades that represent orthography and
language, also includes nodes that represent pbgyaind semantics (Van Heuven
& Dijkstra, 2001). The next section discusses thedeis components, general

structure, and connections between the varioustgpeepresentations.

The Semantic, Orthographic, Phonological Interactie Model
(SOPHIA). Semantic, Orthographic, Phonological Interactiveti®ation Model

by Van Heuven & Dijkstra (2001), is a localist cectionist model. The model is
similar to the word identification system of BIAf that, it includes orthography,
phonology, and semantics. However, the task/detischema is absent in this
model (see Figure 1.6). After being tested on nooeefindings from monolingual

language processing studies, in recent years, titeininas been applied to bilingual

studies as well (Thomas & Van Heuven, 2005).

language
nodes

- orthographic phonological
words words
- sublexical sublexical
orthoaraphyv phonoloav

Figure 1.6Visual representation of SOPHIA (adapted from Vauten & Dijkstra,
2001).
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The Bilingual Model of Lexical Access (BIMOLA). TheBilingual Model
of Lexical AccesgGrosjean, 1988, 1997a, 2008; Léwy & Grosjean,12068 a
computational model of lexical access which hasnbsteongly inspired by the
interactive activation framework (TRACE, in parti@). It has the task of
accounting for processing in the bilingual’s difet language modes. Two core
assumptions of the model are (1) bilinguals haweitwlependent yet interconnected
language networks which consist of features, ph@semwords, etc., and (2) the
mode of the language (whether monolingual or biladyy determines the activation

level of the two language networks (see Figure.1.7)

Global language activation
Higher linguistic information

Words
Subset
activation

Phonemes
Subset and
phonotactic
activation

Features

Acoustic wave

Figure 1.7 Visual representation of BIMOLA (adapted from Gezs), 2008).

1.5.1.2Models of Speech Production

Similar to words recognition models, models of texiaccess in bilingual speech
production are generally categorized into two tb&oal camps: selective/language-
specific/discrete vs. non-selective/language-natifig/cascaded. As shown in
Table 1.3, selectivity can be defined in terms lud flow of activation and the
manner of lexical selection (Hoshino, 2006).

18
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Table 1.3 Models of Lexical Access in Bilingual Production d&pted From
Hoshino, 2006, p. 13)

Activation Lexical Selection Language Selection

Selective No cross- Language-specificOnly candidates in theConceptual
language activation  intended language are considered

Nonselective Cross- Language-specificOnly candidates in theConceptual
language activation  intended language are considered

Language-nonspecifi€Candidates in bothLemma level
languages are considered Phonological level
Articulation

As per the assumptions of the selective view, Bx@ccess in bilingual word
production is fundamentally a selective processh\Wwaspect to language, selection
occurs at the conceptual level, activating lemmayg m the intended language. To
illustrate, the selective model of bilingual wordog@uction by Poulisse and

Bongaerts (1994) and Hermans (2000) is shown irureig8 (adapted from
Hoshino, 2006).

Language cue:
+ English

OceeeC) (@)

ey

© @ 9 (@ O] emme

tarta gato perro do K pie

0000000000000 O Phonological

level

Conceptual cues

ucatn

Figure 1.8 A model of selective lexical activation with larage-specific selection
(adapted from Poulisse & Bongaerts, 1994; Herm20@0).
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On the other hand, as per the assumptions of theselective view, lexical access
in bilingual word production is fundamentally a reglective process. In this case,
language selection does not occur at the concefgual and thus, lemmas from
both languages get activated simultaneously. Aljhpuesearch on bilingual word

production, in terms of lexical activation mainlypports the non-selective view, the
manner of lexical selection is still under debdtee manner of lexical selection has
been further divided into two theoretical campsgiaage-specific selection and
language-non-specific selection. According to theglage-specific view, when a
bilingual intends to speak in a language, lexiahdidates from both languages
become active (see Figure 1.9). However, lexicaticiates from the non-response
language do not interfere in the process of salectnd thus, only the candidates in
the response language are finally considered flecsen (e.g., Costa, Miozzo, &

Caramazza, 1999).

Conceptual cues v Language cue:
+ English

OCeeeO (@]

Xy

|
O @ 0| 0 @ O o

tarta gato perro dog ﬁt pie

OO0O0O0O0O0OO0COOI00OOOCeee OO Phonological

level

“ Catn

Figure 1.9 A model of non-selective lexical activation withnfpuage-specific
selection (adapted from Poulisse & Bongaerts, 18f@mans, 2000).

In contrast to the language-specific view, the lagge-non-specific view assumes
that, in addition to lexical candidates in both thesponse and non-response

languages being simultaneously active, lexical atds from both languages also
20
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compete for selection (e.g., Herman, BongaertsBbte & Schreuder, 1998). Thus,

influence of the non-response language is evidettieé selection process which has
to go through further processes like inhibition tbé non-response language or
higher level activation of the response languagerder for the intended language

to be spoken (see Figure 1.10).

Language cue:
+ English

OCeeeC| [ [

/\

O @ O O @ O] L

tarta gato perro dog m pie

eJe]elololole'olelelololel T T ToTeluNiiiain

level

Conceptual cues

ucatn

Figure 1.10A model of non-selective lexical activation witmtuage-non-specific
selection (adapted from Poulisse & Bongaerts, 18f@&mans, 2000).

Furthermore, in recent literature, there has bedebamte concerning the manner of
language selection and the evidence that suppadb alternative model. Some
studies suggest that, alternative candidates froth tanguages are active at the
lemma level but only candidates from the intendesiglage are encoded
phonologically (e.g., Herman et al., 1998). On th&w, language selection occurs
at the lemma level. Others demonstrate that altemacandidates from both

languages are active all the way to the phonolbégeal and language is selected at
the phonological level (e.g., Colomé, 2001; CoStaramazza, & Sebastian-Gallés,
2000; Kroll et al., in preparation). The previousadission thus makes it clear that
psycholinguistic models on bilingualism primarilpcuis on two issues: (1) the
activation level of the contributing languages, g@¢l selective or non-selective
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access to the lexicon. Based on these observat@nosjean (1998a) proposed the
Language Mode Hypothesis which is a situationatiooom on the basis of which

different language modes are induced.

1.5.1.3The Language Mode Hypothesis

Grosjean (2001, p. 3) defindsanguage Modeas “the state of activation of the
bilingual's languages and language processing nmesing at a given point in time”.
The language mode hypothesis assumes the languzdge oh the bilingual to be a
continuum having three different modes, namely, ofiogual, intermediate and
bilingual, depending on the level of activationtleé bilingual’s two languages (see

Figure 1.11).
Language A
(base language)
Monolingual Bilingual
language : : : language
: P2 :
mode 1 3 mode

A
v

Language B

(guest language)

Figure 1.11 Visual representation of the language mode contm@adapted from
Grosjean, 1998a).

According to the hypothesis, two primary concepts iavolved, (1) choosing the
main language at a given point in time, in whicé thiteraction occurs, i.e., the base

language, and (2) the comparative activation of ldmguage not in use, i.e., the
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guest language. Throughout the continuum, the éegfectivation of the base or
target language is always maximum, whereas, |ehvattivation of the guest or non-
target language varies, but it is never switchetl c@mpletely. Furthermore,
Grosjean enumerated that a bilingual’'s positiontlon language mode continuum
may be influenced by a number of variables, namly, the situation of the
interlocutor(s), (2) the situation, form and contehthe message, (3) the function of

the language act, and (4) specific research fa¢@mssjean, 2001).

[ Rationale for the Present Study

India has been a multilingual, multiethnic and neultural country ever since its
known history. The bilingual situation in India gaite unique because (1) unlike
many other countries, where learning a second Egglecomes primarily a socio-
political need, bilingualism in India is mostly tugh social contact, the only
exception being English (Mishra & Singh, 2010), (#&)like western countries,
where sequential bilingualism is typical, simultane or neighbourhood
bilingualism is common in India, and (3) unlike wes countries, where bilinguals
learn their second language mostly through fornghication, bilinguals in India

acquire a second language informally, most of theet(English being an

exception). Because of its uniqueness, researtiaees investigated bilingualism in
India since long (Hodson, 1936). However, bilingeral in India has been studied
mostly from an educational (Mohanty, 1994) or shaguistic perspective

(Pattanayak, 1981) and there have been very fetaisad attempts to study the
cognitive or psycholinguistic aspects of bilingsali in Indian context, where both
L1 and L2 are indigenous languages (see ChapteiVBgreas research in Indian
bilingualism from the perspective of cognitive manisms and implications are few
and far between, similar study in North-East Indlanguages is virtually non-
existent. The results from few neuroimaging andtegeking studies have not led to

unique understanding of the psychological processimilinguals of India.
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The North-East of India presents a remarkable dityerin terms of ethnicity,
linguistic and socio-cultural practices. It is theme for more than 166 separate
tribes speaking a wide range of languages. A petfeguistic heterogeneity is
found in all the states of North-East India whichk@s the ethnic situation of this
region unique. Bilingualism or multilingualism inokh-East India is common in
both rural and urban areas, even among the urddtt&fore than 75% of the tribal
people in NE India are bilinguals, their secondglsege being mostly either,
Assamese, Hindi or Bengali. Unfortunately the qgoestof studying these
bilingual/multilingual populations is given littlemphasis by scholars. Although
some sociolinguistic studies on the bilinguals obrtN-East India have been
conducted (see Chapter 2), they have not motivenepirical workers in the field.
As a result, there has been no work on the cognitivpsycholinguistic aspects of

bilingual population of this region.

The present study, therefore, tried to make a Imeb&ginning in this direction by
taking into account the Bodo—-Assamese bilinguals Gafwahati, Assam (see
Chapter 3 for details). The study focuses on differkinds of representations in
bilingual memory, using the priming method as anusing tool to investigate
cross-linguistic interactions. In our study, biluzy theories based on a wide range
of relatively recent studies were presented, and with respect to these theories
and previous findings on bilingualism, that we deped our research questions. As
we have seen, different models of bilingualism makifferent assumptions
regarding these questions. Testing the hypothds®se models was the leitmotiv
throughout this thesis. The data collected durirgdourse of the study along with
the results derived from its systematic analysgras to find a practical utility in
education, specially that for bilinguals.

Goals, Research Questions and Hypotheses

The overall aim of the study was to explore how @&odlssamese bilinguals

represent, comprehend, and produce words in twer languages. In order to
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achieve that, the study explores important issiles Iexical representation and
processing, as well as examines the factors whdlnence them. The specific

research questions addressed are as follows:

1) Is lexical access selective or non-selective?

2) Are cognates represented and processed differéwotly non-cognates? If

yes, is the difference task-specific?

3) To what extent is the co-activation of languagesintated by differences in

age of acquisition and proficiency in the secomgjlaage?

4) Does a language-specific difference, such as senptulate cross-language
activation, the locus of language selection, ance tmanner of

language/lexical selection during bilingual wordagnition and production?

5) Is lexical processing asymmetrical?

Considering the fact that there is a strong supfponh existing literature (Jared &
Kroll, 2001; Van Heuven et al., 1998, Wouterser7,9Marian, Spivey, & Hirsch,
2003; Costa & Caramazza, 1999; Hermans et al.,)lf@®&on-selective access in
bilingual language processing, we predicted thaicé¢ representations from the
first language will be accessed during processfngasds from the second language
and vice versa in case of Bodo-Assamese bilingvslks.further predict that non-
selective access would result in cognates beingegsed differently than the non-
cognates, in that, cognates will be respondedastef than non-cognates and the

difference would be more evident in tasks havimdnanological component.

With respect to the AoA and proficiency factor, amber of studies claim that
bilinguals who differ in their second language AaAd proficiency have different
architectures as well as distinct processing mashan Based on previous findings
(Silverberg & Samuel, 2004; Sunderman & Priya, 20drdd the predictions of the
RHM, we predicted that similar differences will faind in this study. In order to
look at proficiency separately from AoA, we testbdee groups of bilinguals and

we predicted that proficiency, more than AoA, vad a deciding factor for the locus
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of selection. Hence the Early High Proficient kglirmls and Late High Proficient

bilinguals are expected to show similar resultgarious processing tasks.

Existing studies provide proof of cognate facilgatin different script bilinguals
(Gollan et al., 1997; Bowers, Mimouni, & Arguin, @D Kim & Davis, 2003; Voga
& Grainger, 2007; Fotovatnia & Taleb, 2012; Hosh&dKroll, 2008, Nakayama et
al.,, 2013) Many of these studies confirm that phogical similarity “survives
script difference and different-script bilingualancutilize phonological similarity
between a prime and a target in making lexicalsiegitasks” (Higashitani, 2015; p.
30). Considering these findings and in keeping wite non-selective view we
predicted that even though Bodo and Assamese dshaoe the script, significant
cross language activation will be seen in procgssiso aided by the fact that the
languages share phonological similarity, which unmntcan be contributed to the

geographical contiguity.

Evidence for the processing asymmetry is well &gtesn previous research and
concerns the revised hierarchical model’s predistithat ensue from the assumed
asymmetries in the strengths of the connectionwd®i the lexical and conceptual
nodes within a single developmental stage (De Graoil). Considering these
findings, we predicted that reaction times will faster in the backward direction
than in the forward direction and that the magretodl priming effect will be larger
in the forward direction than in the backward dii@a.

To address these questions, a series of word rimgand production experiments
compared the performance of three groups of Bodsaikese bilinguals in their
first and second language. In total, thirty two exments were conducted using
eight different tasks to obtain converging evideanehe role of different variables
in bilingual word recognition as well as productidviost studies in the areas of
lexical representation and processing in bilinguaisre been performed with
bilinguals whose two languages share the sametd&mman script). Here it is
important to mention that the L1 and L2 under stbélong to different language
families, do not share the script. On the otheidhawing to living side by side each

other through centuries, they have come to shargyriaguistic features, namely,
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lexical and phonological features. A critical maration in the present experiments
is whether the written lexical form is perceptuaiyesent or absent. Moreover,
based on the observations with existing empiritadiss, the thesis was designed in
order to contribute to the understanding of cogiiatditation effect. The logic of

the experiments with cognate materials was to deter whether there is cognate
facilitation even when two languages differ in ptsi(i.e., when cognate status is
based on shared phonology only). In addition td, tbath age of acquisition and
proficiency have been taken into account, in otdettiscern how these two factors
interact to affect L1 and L2 processing in two olisi&r languages. The experiments
aim to shed some light on these issues while ifrgegstg the primary objectives

mentioned above.

[ Overview of Methodology

Keeping with the research aim in general and specdsearch questions, we
adopted standaraxperimentalmethods to look at the influence of different
variables on cognitive and behavioral performantiee study was conducted in two
phases: Phase OnelHe Pilot Studyand Phase Two Fhe Main StudyThe main
phase of the experiments was preceded by a PiolySb check the feasibility of
the methods. The outcomes of the pilot phase anéded in Chapter 3. Phase Two
was built on the outcomes of Phase One and invotpexhtitative analysis on a
large number of individuals. The outcomes of thenmghase are provided in
Chapter 4 and 5.

Thesis Structure

This thesis is an attempt to answer questions daggra number of conflicting
views on bilingual lexical representation and psesiteg. The thesis is in six

chapters. Chapter 1 begins by creating a backahtoptihe study of bilingualism in
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general and psycholinguistic aspects of bilingmalisn particular. An extensive
literature review, briefly pointing out the empalc findings in bilingual
psycholinguistic research is provided in ChapteCzapter 3 deals with the research
methodology, derived from the overall aim of theidst wherein reasons for
choosing a particular research approach, sampéets®i, data collection methods
and analysis techniques have been enunciated. athedllected during field survey
has been enunciated and the findings derived thaes@ been discussed threadbare
in Chapter 4 and 5 respectively. Chapter 4 andeScampanion chapters with a
common goal, addressing it from the perspectiveeitiier bilingual language
comprehension or production. These two empiricabpbérs solely rely on
behavioral measures to investigate how a word's#xepresentation in the first or
the second language accesses its/their meaningth€bis concludes by discussing
in Chapter 6, the main findings of the study wielfierence to the overall research

guestions and highlights future directions for ezshb.

Chapter Summary

The present chapter provided an overview of theareh—the basic issues behind
the thesis, a broad overview of the current modéléexical representation and
processing, followed by the rationale for the studie briefly pointed out the goals,
research questions and hypotheses and providegeami@n of methodology. The
following chapter will first provide an overview the background literature to this
study, and then a more specific focus on the hiahdexical representation and
processing literature. It will review bilingual wbrrecognition and production

studies in different paradigms.
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LITERATURE REVIEW

This chapter aims to place the current study in d¢betextual paradigm of topical
researches conducted previously. Further, on th&shaf theme or variable based
relevancy, it also aims to present a critical arsady of empirical literature,
therefore justifying the role of the study in adstieég observed gaps or problems in
the existing topical literature.
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Introduction

The preceding chapter had attempted to introdueer#isearch and provide an
overview of the thesis structure in general. Theenut chapter consists of literature
review concerning certain domains of bilingual tatirepresentation and processing
which are considered controversial yet meriting tioenin the discussion of

bilingual word recognition and production. Theraikarge and contentious research
in these two areas and summarizing of conflictirfademanating from the

multitude researches over so many years will i@y be beyond the scope of the

present study, primarily because of the sheer ataftsuch data being existent.

The present study, therefore, limits its reviewfitwlings and theoretical analyses
that are crucial to the thesis. These studies laaiessed the issue of bilingual
lexical representation and processing using differparadigms in both word
recognition and production, and results emanatinggmf the various
experimentations strongly suggest that the cordtiadi results owe its genesis to
various factors. The said issues shall figure inssguent discussions pertaining to
theoretical models proposed vis-a-vis bilinguaidekrepresentation and processing
and we will be speaking in terms of evidence irofasf (or against) these bilingual

theories.

Chapter Overview

This chapter reviews the evidence on two importargas: bilingual lexical

representation and processing. It brings togetienrésults of many of the studies
and presents the theories and views on that metliviitese studies and emerged
from them, but it also explains the research methanald tasks that were used to

address these theories and views in specific axeaits. Considering the significant
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guantum of research conducted over the last theeadis, the current research shall
invariably incline towards being selective and mdoeused only on the more
pertinent studies and theoretical claims. And finahe chapter concludes with the

chapter summary.

Research on Representation

As mentioned in Chapter 1, the primary questionciwhias dominated bilingual
psycholinguistic research in terms of represemasovhether the lexical systems of
the bilinguals is stored in a single mental lexioonn two separate mental lexicons?
In order to examine this, the most frequently usegthod has been the priming
paradigm (see Chapter 3). The logic of using thisgigm was to explore whether
cross-language words facilitate each other durimgdwecognition or production.
Some researchers opined that in an integratedesieglcon, words from the two
languages are likely to interact and affect eatleromore in lexical access, whereas
the same is not expected in case of words fromlawguages stored in two separate
lexicons. The presence of cross-language primifgcefvould therefore provide
evidence for an integrated lexicon, whereas iteadxs would be consistent with two

separate lexicons.

Traditionally bilinguals were considered to haveotseparate language-specific
mental lexicons in their mind. Probably, the fiesidence on this comes from the
cross-language priming study of Kirsner et al. (98 which they tested
Hindi—English bilinguals by employing a blocked iead decision task. The primary
aim of this study was to examine both within-langgiaand between-language
priming and to achieve that the experiment includaa blocks. After the
completion of the first block, the participants daoted the second block which
consisted of the following items: (1) words thatpegred in the first block, (2)
translations of words that appeared in the firetk] and (3) new items. The results

of the experiments showed a reliable priming effectwithin-language condition,
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but no between-language priming effect. The findifighis study is thus consistent
with the view that bilingual lexical systems argaeate. Similar to this finding,

several subsequent studies using the priming appréaled to observe between-
language priming (Kirsner et al., 1984, ExperiméntScarborough, Gerard, and
Cortese, 1984).

However, evidence from some studies reinforceddba that the two languages of
a bilingual are represented in two separate méexaons. The first evidence that
supports the idea that there are no separate le<icomes from the study by
Cristonffanini, Kirsner, and Milech (1986) in whigthe critical stimuli were cognate
and non-cognate translations. The results of thdysshowed priming effect only
for cognates which was similar to within-languageatition priming. The second
evidence comes from the study by Gerard and Saaugbr(1989) in a two block
design experiment which included three types ofdspcognates, non-cognates, and
homographs. The findings of this study showed tmy cognates and homographs
benefited from exposure in the first block. Unlikexical representations, there is
general consensus in the literature that conceptsepresented within one common

unified conceptual store because concepts do ffet diuch across languages.

There are many models in the literature that pattslseparate lexicons for L1 and
L2 and assumes that these lexicons do not influeamd other in functioning.
Moreover, in some other models, the two separaiedas are localized in different
parts of the brain (Krashen, 1973; Evans, Workmdayer, & Crowley, 2002;
Gomez-Tortosa, Martin, Gaviria, Charbel, & Ausma#95). However, such models
have been defended by Paradis (1980, 1997), whmnpeal a three-store hypothesis
for word recognition. In this model, a distinctimmmade between word forms, word
meanings and conceptual features. Paradis assuma¢dvord forms and word
meanings are language-specific, whereas concefdatires are shared between
languages. Furthermore, some earlier hierarchicalets of word recognition such
as word association model, concept mediation maahel revised hierarchical model
postulated separate independent lexicons for tleel@#nwguages of a bilingual but

similar to Paradis, they defended the functionabmaomy of L1 and L2 word
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recognition (see Chapter 1). The first computafionadel of word recognition that
included an integrated lexicon for L1 and L2 wa® tBilingual Interactive
Activation (BIA) model proposed by Dijkstra and leslgues (Dijkstra & van
Heuven, 1998; Dijkstra, vanHeuven, & Grainger, 19¢8n Heuven, Dijkstra, &
Grainger, 1998) (see Chapter 1).

Research on Processing

As mentioned before, a fundamental question inarebe concerning bilingual
language processing is whether bilingual individuaktivate or access lexical
representations selectively or non-selectively. theo controversial issue in the
bilingual lexical processing literature is the ¢gige of a well-knowrasymmetry
which assumes that forward processing (L1-L2) aackWward processing (L2-L1)

explore different processing mechanisms.

2.4.1Lexical Access: Selective or Non-selective?

In the past, some early behavioral studies favotinedselective access (Gerard &
Scarborough, 1989; MacNamara & Kushnir, 1971) dmel dominant conception
was that bilinguals keep their knowledge of thew tanguages separated, and could
access one language selectively in line with trek taeing performed (e.g., De
Groot, 1992a, 1993; Kroll, 1993; Kroll & De Grodi997; Paradis, 1997). Most of
the evidence supporting language selective lexicaéss comes from studies which
included language-switching tasks (Grainger & Bd&aia, 1987). But since 1980s,
a significant number of researches have been waldertand findings generated to
conclusively establish and support the non-seledaicess in which both L1 and L2

meanings are activated simultaneously at first.yQater is the unitary language
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selected. Evidence for the non-selective hypothesismies from a number of
different paradigms such as neighbourhood effattsvard recognition (Jared &
Kroll, 2001; Van Heuven et al., 1998), various ferraf priming with lexical
decision (Woutersen, 1997), eye-tracking studieskanin-imaging studies (Marian,
Spivey, & Hirsch, 2003), and picture-word interiece task (Costa & Caramazza,
1999; Hermans et al., 1998). These findings sugtest information from one
language can influence lexical processing of arrddrguage in the bilinguals.

There are many models in the literature in supmbrboth selective and non-
selective access. One of the leading models exptanepresentation and processing
of languages in bilinguals in the Revised HierarahiModel (RHM) which
proposes that bilinguals have a mechanism of |laggwantrol (selective access).
The RHM provided support for selective access tp @me of the lexicon, since it
made a distinction between the L1 and L2 lexicdAswever, in recent years,
evidence against language selective access havepoesented, which appears to
refute the predictions of the model and therebggers much debate and
controversy for it. Based on recent evidence on-seactive access in bilingual
word recognition, Brysbaert and Duyck (2010), tfenes proposed to abandon the
RHM and suggested that connectionist models sucBlAs (Dijkstra and Van

Heuven, 2002) can account for the recent eviderare mccurately.

If bilingual lexical access is assumed to be lagguaon-selective, cross-language
interaction is expected to happen at differentlevie other words, there could be
different levels of overlaps (orthography, phonglogr semantics) of lexical
representations across two languages, which caactafbilingual language
performance. Overlap at orthographic level can ltasuinterlingual homographs,
e.g.,spotis a word in both English and Dutch, but it meangckeryin Dutch.
Phonologically overlapped lexical items across leggs are sometimes referred to
as interlingual homophones, e.g., the English veondis pronounced like the Dutch
word kou (meaningold in English), (see Lemhofer & Dijkstra, 2004, for rao
examples). Semantic overlap can happen when thelewoal items in the two

languages are translation equivalents, e.g., apple ZEHE (pinguc’). The
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interactions mentioned before are based on oveatapne level only (either at

orthographic, phonological, or semantic level) (¥pR011).

There are also cases of multiple levels of ovendpch needs to be investigated in
order to understand the bilingual mental lexicomeGspecial type among such
words is cognates which traditionally refer to words that have anwuoon

etymology. For example, Englisstarve and Dutchstervenderive from the same
Proto-Germanic root¥sterbary ‘die’. However, in psycholinguistic studies, the
definition for cognates is broader (Voga & Graing@007). In same-script
languages, it refers to translation equivalents ctvhiare similar not only

phonologically but also orthographically (e.g., thenglish—Spanish cognate
translation equivalents, palace—palacio), and fiedint-script languages, it refers to

translation equivalents which are similar only pblogically (e.g., the Bodo—
Assamese cognate translation equivalef@sTer [siyal]-FTe [xiyal] “fox’). In
contrast to cognatesjon-cognatesrefer to translation equivalents that are not

similar either phonologically or orthographically both same-script and different-
script languages (e.g., the English—Spanish nomateg translation equivalents

apple—-manzana, and the Bodo—Assamese non-cogaatation equivalent&RaT

[mwkhra]<T%9 [bandor] ‘monkey’ respectively). Cognates havesttoverlap at

multiple levels whereas non-cognates have ovendyp at the conceptual/semantic
level. This raises an important question whethegnates and non-cognates are
represented and processed similarly (Yujie, 201f)®he following section, we

review evidence for the special status of cognates.

2.4.1.1The Cognate Facilitation Effect

In order to determine language selectivity in Ilglials, a pivotal investigation has
been using words that are similar across languaffesboth bilingual word
recognition and production research, a substam#at has been dedicated to
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investigate how cognates and non-cognates aresespiezl and processed. Previous
research shows that regardless of what languagesirggual populations are used,
cognate words are likely to be recognized fastan thon-cognate words, and this
may influence the results. This general findinghe psycholinguistic literature is
known asthe cognate facilitation effedCFE) which indicates the activation of

lexical items in both languages, simultaneously.

In a number of experimental situations, cognategehbeen found to behave
differently, as compared to non-cognates. For examp lexical decision tasks,
cognate words are recognized easily than non-cegr(@ijkstra, Grainger, & Van
Heuven, 1999; Lemhofer & Dijkstra, 2004; Lemhofenkstra, & Michel, 2004). In
word translation tasks, cognate words are trarsslatere quickly than non-cognate
words (De Groot, 1992a; Sanchez-Casas, Davis, &i&#ibea, 1992). Moreover,
in various priming paradigms, stronger priming effeare generally observed for
cognates than non-cognates. To cite an examplgrinmng studies where a large
number of trials intervene between the prime ane target (called long-lag
priming), only cognates have been found to showit@on (Cristoffanini, Kirsner,
& Milech, 1986; Lalor & Kirsner, 2001). However, &ers, Mimouni, and Arguin
(2000) suggested that to obtain long-lag primirfgctf orthography plays a critical
role. In their experiment with French—Arabic cogrgabf same script (i.e., cognate
homographs) and different script, they observedydlag priming effect only for
cognate homographs. Their finding was supportedtimer studies employing a
similar paradigm (Gerard & Scarborough, 1989; aedkkhan, 1984).

Numerous studies have also showcased that cogaratessponded to more quickly
in a second language (L2) lexical decision taskymgared to matched non-cognate
control words (e.g., Caramazza & Brones, 1979)er&dtingly, Van Hell and
Dijkstra (2002) showed that cognate status evescefflexical decision in subjects’
first language (L1). Thus, Dutch-English-FrencHirtguals responded faster to
L1/L2 cognates (e.g.droom meaningdreamn) than to L1 control wordstyin,
meaninggarder). There was also an effect for L1/L3 cognates.(@xgur, mur in

French, meaningwvall) but only in a group that was highly proficient LB.
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Lemhofer et al. (2004) showed that cognate effemien accumulate across
languages: Dutch-English-German trilinguals periogran L3 lexical decision task
responded fastest when the word was a cognatelithe languages (e.g.,
echo-echo-Echg, slower when the word was a cognate between DartidhGerman
but not English (e.gkunstart—-Kuns) and slowest for German control words (e.qg.,
Zelttentin both Dutch and English).

Another relevant evidence has been obtained iniegsudmploying the masked
priming paradigm (Forster and Davis, 1984). The kesgumption is that upon
presentation of a masked prime, the prime’s oriolgic, phonological and
semantic representations begin to be activate@d éensequence, when the target is
orthographically, phonologically, or semanticalblated to the prime, responses to
the target are often facilitated compared to whenprime and target are unrelated.
A robust priming was obtained between orthograplyiGmilar cognates in some
critical studies in which participants made lexichdcisions to the targets (e.g.,
Davis, C., Sanchez-Casas, R., Garcia-Albea, &Giasch, M., Molero, M., & Ferré,
P., 2010; De Groot & Nas,1991; Dufiabeitia, PereaCdreiras, 2010; Sanchez-
Casas, et al., 1992). However, non-cognate traosla&guivalents typically show
much less (or no) priming in the bilingual speakéie Groot & Nas, 1991;
Sanchez-Casas et al. 1992), and monolinguals pgesserith cognates fail to show
any priming (Garcia-Albea, Sanchez-Casas, Brad&-orster, 1985). Similar
cognate priming advantage has also been observedifferent-script bilinguals
whose cognate translation equivalents are not grphically similar and thus have
only phonological and conceptual similarities (e@ollan, Forster, & Frost, 1997,
Voga & Grainger, 2007; but see Kim & Davis, 2003akdyama et al., 2013;
Higashitani, 2015). Support for the cognate faatilitn effect also comes from other
studies using tasks such as semantic categorizéfanchez-Casas et al., 1992;
Lemhofer et al., 2004), word translation (De Grdd92a). These key finding can

be interpreted in favour of the language non-seleciccess.

Furthermore, some studies suggest that the genkiah that bilingual speakers
non-selectively activate their two languages nesse qualification (Kroll, Bobb,
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& Wodniekca, 2006). For example, cognate faciliiativas not observed in some
other studies as—word naming (Schwartz, Kroll, 8&aBi2007); masked priming

lexical decision task (Kim & Davis, 2003; Bowersatt 2000). Taken at face value,
these results of the previous studies suggestwhdée there are separate lexical
representations for non-cognate translation egemtalin each language, cognate
translations share the same lexical representatioseover, recent findings have
made plausible the hypothesis that cognate rektoe explicitly coded within the

orthographic system by suggesting that written ward different languages are
processed within a common orthographic system (@rginger & Dijkstra, 1992;

for reviews of this issue, see Kroll & De Groot,9¥9 Smith, 1997). In general, the

bilingual literature on cognate processing suppibitsnon-selective view.

Different theories have been proposed to explaa dbgnate facilitation effect.
There are mainly three important positions that dae identified: (1) the
morphological accoun{Cristoffanini et al., 1986; Davis et al., 2010arGia-Albea,
Sanchez-Casas, & lgoa, 1998; Kirsner, Lalor, & Hir193; Lalor & Kirsner, 2001;
Sanchez-Casas et al.,, 1992; Sanchez-Casas & Gdbaa; 2005); (2) thdorm
overlap or phonological accoun{Dijkstra et al., 1999; French & Jacquet, 2004;
Gollan et al., 1997; Thomas, 1997; Voga & Grain@&07); and finally (3) thénk
account(Kroll & Stewart, 1994).

According to the morphological account, cognateilifation effect reflects an
underlying structural difference in how cognate andn-cognate translation
equivalents are represented in the bilingual lexicbhis account has, most often,
been invoked to explain data from bilinguals whose languages use the same
script. As noted, cognate translation equivalemis dame-script (e.g., Spanish—
English) bilinguals are similar, both phonologigadind orthographically, in addition
to being virtually identical conceptually (e.g.catrich). This set of similarities
between cognate translation equivalents is presumessult in their representations
being organized in much the same way that the septations for within-language
morphologically related words (e.qg., rich and righeare presumed to be organized.
That is, because of the strong overlap in theimfém-meaning correspondences,
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cognate translation equivalents, like morpholodycatelated words in both

languages, are postulated to be represented infiadufashion through a common
root word (e.g., rich, richer, rico and rica). Dieethe integrated nature of these
representations, significant priming effects witherge for cognates more readily
than for non-cognates, because non-cognates wantido@ represented in this
fashion. The morphological account maintains, tloeeg that the representation of
cognate translation equivalents is fundamentalifigdint from the representation of
non-cognate translation equivalents. That is, thgnate priming advantage (i.e.,
robust cognate priming effects vs. smaller non-ebgpriming effects) is presumed
not to be due to simply the sum of lexical and emtgal similarities between

cognate primes and targets, but is instead intexgréo reflect a qualitatively

different type of mental representation for cogaated non-cognates.

Another theoretical account for the cognate fatilin effect has been proposed by
the form overlap or phonological account, whichga®es that cognates are only
different from non-cognates in that they share fawverlaps with their translation
equivalents and cognate facilitation is the residltthe additional form overlap
between cognates. This line of explanation fordbgnate facilitation effect comes
from the connectionist models (both distributed &owhlist) (Dijkstra et al., 1999;
French & Jacquet, 2004; Thomas, 1997; Voga & Geing007). The distributed
model, as represented by the DCF model assumesthiateason for the cognate
facilitation effect lies in the fact that cognatdgmre many overlapping features in L1
and L2 (shared meaning as well as form) and thexetbey will not only show a
large overlap in their form related lexical repms¢éions, but also in their
conceptual representations. The Localist modelclvig represented by the BIA+
model (Dijkstra & Van Heuven, 1998, 2002) explagognate advantage in a way
slightly different from distributed model. In BlA4#model, the activation of
orthography and phonology are language non-sekeckor example, the English
word tomatocan activate its orthographic neighbors in Englahyell as in Dutch,
for a Dutch—English bilingual. Therefore, the waoothaat(tomato in Dutch) can be
activated with the presentation tdmata This orthographic activation can feed

forward to the conceptual level of the words. la tdase of cognate wotdmatq the
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shared semantics dbmato and tomaatis co-activated and it sends feedback to
orthographic representation, thus strengtheningh omato and tomaat (see

Dijkstra, Miwa, Brummelhuis, Sappelli, & Baayen,120) for a detailed discussion).

Thus, the difference between the two camps in @h@ foverlap account lies in that
the localist model, which assumes non-selectivevaoin of both languages,

predicts lateral inhibition at each level of re@nestion, while no such mechanism
is clearly stated in distributed model. Thus lostalnodel predicts that identical
cognates and similar cognates are different in ithamtical cognates receive no
lateral inhibition at the orthographic level whdenilar cognates do. Except for the
above differences, both models believe that forrarlap is the cause of cognate
advantage and the degree of overlaps influencesrdoessing of cognates.

Finally, theoretical explanation for the link viesf cognate facilitation comes from
a well-known model of bilingual mental lexicon, RH{Kroll & Stewart, 1994)
which suggests that the stronger link between degna the cause of larger cognate
priming effect. Although RHM did not address thsue of cognates directly, as a
model on translations across languages, its theakgbositions on translations
should apply to cognates too, which belong a typéranslation equivalent. As
mentioned in Chapter 1, RHM assumes that thera msaociative link between the
translation equivalents at the lexical level aner¢his at the same time a common
meaning/concept linking the two. The connectiomieein L2 word and the concept
is less strong than that between L1 word and tmeegat, but it grows stronger as
the bilingual becomes more proficient with the lahdguage which causes cognate
facilitation because the lexical link between cdgsas stronger than non-cognates.
However, while RHM provides plausible explanation the translation asymmetry,
it faces some challenges. Gollan et al.’s (199dglystapparently failed to get any
L2-L1 priming effect, even with cognates. Jiang9@pPalso failed to find L2-L1
priming effect with longer processing time. To sup) the stronger link explanation
of the RHM is able to predict cognate facilitatiefiect, but this explanation lacks
specifications on what variables determine thengtie of the link, except for

proficiency levels and dominance.
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To put in a nutshell, the three theoretical explimma on cognate facilitation effect
have different ways of interpretation and predm$ioThe morphological account
attributes the facilitation to the underlying reggptational difference between
cognates and non-cognates. The form overlap acdoamt connectionist models
argues that cognate facilitation arises becauseldeshared semantics, cognates
have additional shared form overlaps. If cognatlifation arises out of form
overlaps, cognate facilitation should disappearmtie influence of form overlaps
is taken out. Further, if form overlap does noeetfffprocessing, cognate facilitation
will not exist either. Finally, the link accounttrdbutes the facilitation effect to
stronger link at the lexical level and thus preslicbgnate facilitation regardless of
task. To sum up, extensive research in the fielBilaigual lexical processing has
demonstrated that the two languages of a bilingaal interact at various levels.
Moreover, the way bilinguals can vary as a restiltheir age of acquisition and
proficiency can also influence the co-activation lahguages. In the following
section, we address this issue of whether diffedgnno second language age of
acquisition and proficiency can affect the représton and processing of languages

in bilinguals.

2.4.1.2The Influence of Age of Acquisition and Proficignc

It is a well attested fact that second languagenéxa differ substantially as a
function of their age of acquisition and level obficiency. Historically, the focus
of second language research has been on age a$iioguAoA). Research on this
confound has shown that children and adults difielerms of their experience of
learning a second language. While young childre: generally believed to be
better at learning a second language (L2) almostaadly as their first language
(L1), adult L2 learners must work much harder aftdrodo not attain native-like
proficiency (De Groot, 2011). To explain this aggpdndent difference on language
learning, many researchers have posited the egssteha critical period during

development. Th€ritical Period HypothesifCPH), first proposed by Lenneberg
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(1967) and adopted to explain age-dependent difterein L2 learning by Johnson
and Newport (1989) states that after a certain Hgeability to acquire an L2 is
greatly diminished or lost. Birdsong (1999) suctiyndefined the term as:

There is a limited developmental period during vahit is possible to
acquire a language, be it L1 or L2, to normal reatike levels. Once this
window of opportunity is passed, however, the gbilo learn languages

declines. (p. 1)

The issue of how the cutoff for early and late AsAdetermined has also been a
much debatable issue. Past studies have used etyvafiages to categorize late
AOA groups, ranging from 6 to 16 years of age (KRelkin, Lee, & Hirch, 1997).
Indeed, some researchers suggest that resultsppoduof a critical period are
simply confounded with other predictive factorsclsias amount of L2 education,
chronological age, and L2 language exposure (FMgei-Komshian, & Liu, 1999).
This implies that dividing subjects into two groupfsearly and late acquisition may
not be appropriate, and treating AOA as a contisu@riable may allow for a more
complete and accurate description of the effectdai on L2 processing. As put
forward by De Groot (2011):

To anticipate, the results of these studies sugbastthe human ability to
learn language remains intact throughout life aglas it is fed by early
linguistic experience. If it is not nourished irstvay, the proficient use of

languages learned later in life seems beyond répch9)

Over the years, numerous studies which have madeotiglifferent tasks and
paradigms have demonstrated differences in prowpsss a function of second
language age of acquisition. For example, Kim gt(&4b97), Weber-Fox & Neville
(1999) and Wuillemin & Richardson (1994) have shaontrasts between early and
late bilinguals. Similarly, in 2002, Izura and Elfiound that second language words
which were learned at an early stage had a prowessivantage over words which
were learned at a later stage. In other wordsnthgrity of the studies in the past

have investigated bilinguals differing in their sed language age of acquisition.
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This raises another important question as to whétné the representation and
processing of the bilingual’'s two languages modudaby differences in second

language proficiency?

Studies investigating the role of proficiency idingual lexical representation and
processing have examined bilinguals with differlavels of proficiency in their
second language. Several studies investigatingddgree of co-activation and
interaction between the two languages of a bilihtpage observed that variation in
second language proficiency differentially affect®ss-language interactions at
various levels. For example, studies employing sstaaguage semantic priming
and translation priming paradigms have observed difeerences in proficiency
affect semantic and translation priming effectse(fek and Pynte, 1987). The
findings of these studies are in line with the agstions of the Revised Hierarchical
model. In contrast, studies employing cross-languagsked phonological priming
paradigm have observed that differences in secandubge proficiency does not
affect phonological priming effect (Duyck, Diepertils Drieghe,and Brysbaert,
2004).

Moreover, the fact that age of acquisition and iprehcy are highly intertwined

complicates the situation even more. For exampke jrifluence of both factors has
been observed in Silverberg and Samuel's (2004)ystim their study, they tested
Spanish—English bilinguals differing in their seddanguage age of acquisition and
proficiency in a semantic priming task. The ressliswed that significant semantic
priming effects were evident only in case of eahigh proficient bilinguals,

whereas, late proficient bilinguals, regardlesshefir second language proficiency

failed to produce any priming effects.

The issue of how the representation and processirglingual’s two languages
differ as a result of their second language ageogjuisition and proficiency has
been described by several theories and models. yoywmost of these theories and
models deal with high proficient bilinguals. The viged Hierarchical Model is

among the few developmental models that providednteresting perspective on
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how the bilingual memory organization can changefwasction of increasing

proficiency (see Chapter 1).

To summarize, the age at which a second languaamisred as well as the level of
proficiency acquired in a second language can raisay interesting questions
regarding the representation and processing ofipreilanguages in the brain. In the
next section, we focus on the role of script iningibal word recognition and
production and review several behavioural stud@entrating on cross-linguistic

influences in same-script and different-scriptriglials.

2.4.1.3The Role of Script

Studies addressing the role of script in eitheingual word recognition or

production generally assume that script is nothing a normal orthographic

difference which bypasses redundant search of leaibons and helps in guiding
the lexical search to the lexicon appropriate far task. However, this assumption
is not supported by enough experimental evidentt@oAgh numerous studies have
examined lexical processing in same-script biliigu#he number of published
studies examining these questions in differentpsdiiinguals is few.

A long line of research addressing same-scriptngpilals has provided clear
evidence for non-selective access (e.g., Altenlaeidy Cairns, 1983; Dijkstra, Van
Jaarsveld, & Ten Brinke, 1998; Nas, 1983). Onehaf early studies providing
partial attention to different-script bilinguals svhy Kirsner, Smith, Lockhart, King,
& Jain (1984). The findings of the study showedt thianulus presented in same-
script and different-script bilinguals has the sasffect. Contrary to the findings of
Kirsner et al. (1984), Tzelgov, Henik, Sneg, & Baru(1996) found that when
bilinguals do not share script, the stimulus wéladl to activation only in the
intended language. However, recent research exagthie influence of script on

language processing suggests that in differenptsbriinguals, script cannot serve
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as a cue to allow early selection of one of thegleges (Guo & Peng, 2006;
Hoshino & Kroll, 2008) but it can modulate the extef activation across the two
languages (Guo & Peng, 2005; Hoshino & Kroll, 2009)

The influence of script is evident even in speeobdpction in which the written
lexical form is not overtly present. Evidence fraetent studies suggests that in
both comprehension and production, all lexical soaie active to some degree. For
instance, the activation of orthography has beesemed in many spoken word
recognition studies where the written word was pisent itself (e.g., Chéreau,
Gaskell, & Dumay, 2007; Donnenwerth-Nolan, Taneshau Seidenberg, 1981;
Ziegler et al., 2003). Similarly, the activationmfonology has also been witnessed
in presence of written word form (e.g., Tan & P#rfd999; Van Orden, 1987). To
cite an example, in word naming tasks, participaaite longer to read homographs
as opposed to control words, suggesting bi-diraaetioconnections between
orthographic and phonological representations iniclwhthe phonological
representations for a homograph compete against eher (Gottlob, Goldinger,
Stone, & Van Orden, 1999).

Models of visual word recognition assume that sagn influence the activation of
lexicons. In other words, for same-script bilingyah visually presented stimulus
from one language can activate words from bothuaggs irrespective of whether
or not the stimulus contains language-specific agthphic cues. However, for
different-script bilinguals, a visually presentedmulus from one language cannot
activate words from both languages, unless theustisnis a homophone of a word

in the non-target languages.

Similar to bilingual word recognition models, moslebf bilingual production

assume that the structural differences across &gegufound in case of different-
script bilinguals may serve as a language cue rectiexical access and thereby
facilitating language selection. Evidence for tlamduage cue hypothesis comes
from a translation Stroop study (Miller & Kroll, 2@). The translation Stroop task is

formally similar to picture-word interference buastead of a picture as the initiating
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event, a word is presented for translation. Thie ig$0 translate the word as quickly
as possible while ignoring a distractor that isspréed at some point before, during,
or after the presentation of the word to be traedlaWhen the distractor word
appears in the language of production, there isasim interference and form
facilitation that is analogous to the results thave been reported for the picture-
word task (La Heij, de Bruyn, Elens, Hartsuiker)dtha, & Van Schelven, 1990).

However, when the distractor word appears in thguage of the target word to be
translated, Miller and Kroll (2002) found that tBemwas neither semantic
interference nor form facilitation. They arguedtti@ translation, unlike picture
naming, there is a cue to language membershipadlaiin the target word that
initiates the task. If the word appears in Spaniisg, bilingual knows not to speak
Spanish. Moreover, research on task switching sigghat explicit cues reduce
switch costs (e.g., Miyake, Emerson, Padilla, & ABGO04). If script differences
function as explicit cues to language status ahdgoials can exploit that language-
specific information, then the process of plannthg spoken utterance becomes
similar to a within-language process in which ocindidates in the language to be

produced compete for selection.

2.4.2Asymmetry in Language Processing

In the bilingual lexical processing literature, #ver controversial issue is the
existence of a well-known asymmetry. The fact thaicessing in the backward
direction (i.e., from L2-L1) is performed fasterath processing in the forward
direction (i.e., from L1-L2) is referred to asymmetryor directionality effect A
number of findings from cross-language priming sscdhave provided consistent
evidence for an asymmetry in which priming effeatsre observed only in the
forward direction and not in the backward directibor example, using a stimulus
onset asynchrony (SOA) of 200 ms, Altarriba (196B%erved translation priming
effects only in the L1-L2 direction. In 1994, Kegt] Spinks, and de Gelder tested
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Chinese—-English and French—Dutch bilinguals usingh@target pairs that were
associatively related and observed unmasked ankleshg@siming effects only when
the direction was from L1-L2. Using Hebrew-Englisilinguals and stimuli
consisting of both cognates and non-cognates, GoHarster, and Frost (1997)
observed translation priming only in the L1-L2 diren, irrespective of the cognate
status of the word. Jiang (1999) observed that whentranslation direction was
from L1-L2, translation priming effects were sigo#nt, whereas in the opposite
direction, i.e., L2-L1, translation priming effect&ere weak or absent (see Chapter
4 for more details). The review of the researchceomng the asymmetry in lexical
processing presented in this chapter clearly datesetwo crucial issues influencing
the phenomenon, namely the application of either ¢cbnceptual or the lexical
processing route and the word type effect whichdé&seussed in the next section.

2.4.2.1Processing Route

There is general consensus in the literature thatard processing involves the
conceptual route, whereas, backward processingvesdhe lexical route (Kroll &

Sholl, 1992; Kroll, 1993; Sholl, Sankaranarayan&nKroll, 1995). Moreover,

depending on second language proficiency level ibhduals, the direction of

processing route is subject to change, which in, trgsults in asymmetry. Although
many models and theories have been proposed taiexple asymmetry, none of
them are completely satisfactory. Perhaps the mpogtlar model that provides a
proper explanation to asymmetry in bilingual preieg is the Revised Hierarchical
Model which suggests that the asymmetry results faofundamental difference in
the mental representations of L1 and L2. Primangence in support of this model
comes from word translation studies. The model gisovides explanation to
asymmetrical priming effects often observed in dakidecision tasks. The model
proposes that the presence of significant primiifgcein the L1-L2 direction is the
result of strong connection between L1 lexical espntation and conceptual

representation, whereas the absence of primingtsfiie the L2-L1 direction is the
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result of weak connection between L2 lexical repnéations and conceptual
representations. However, the model fails to erplhe symmetric priming effects

observed in semantic categorization tasks.

A second model trying to account for the asymmetryilingual processing was the
Separate Memory Systems Account proposed by Jiam) Forster (2001).
According to them, bilingual memory consists of tweparate memory systems
which results in asymmetrical processing. Evidefoecethis model comes from an
“old-new” episodic recognition task in which theyested Chinese—-English
bilinguals. The task was to memorize a list of veoird their first language and then
they were shown a new list of target words whicltemgreceded by its translation
equivalent as the masked prime. They were then asked to determine if the
target words were in the original list. The resoltshe experiments showed masked
priming only in the L2-L1 direction, which standsstark contrast to the findings in
lexical decision task where no such priming waseoled. They attributed their
findings by proposing that L1 and L2 words are eiom two different memory
accounts—L1 words in lexical memory and L2 wordsepisodic memory. As a
result of this, masked priming was observed in ‘tblel-new” task because it
involves episodic memory, and thereby, L2 primesildodfacilitate L1 targets,
whereas, no priming was observed in lexical denigask which involves lexical
memory, and thereby, L2 primes could not facilithte targets. Although the
Separate Memory Systems Account explains the pgrdifference between “old-
new” task and lexical decision task, it shares Isinweakness to the RHM in that, it
fails in providing explanation to the task diffecess between lexical decision task

and semantic categorization task.

A third model which attempted to account for thektdifferences in lexical decision
task and semantic categorization task was the Sdndel proposed by Finkbeiner
et al. (2004). According to this model, the absenteriming effect in L2-L1
direction in lexical decision task can be attrilolte the fact that a bilingual speaker
is familiar with considerably fewer senses assediatith L2 words than with L1

words.
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Another hypothesis providing tempting explanatian the bilingual processing
asymmetry is the Language Mode Hypothesis by ScamdsGrosjean (1984) and
Grosjean (1992) which proposes that the languagd#emba task is responsible for
the asymmetry. The model draws its evidence fronsked priming studies
suggesting that the language of target is the inmb@danguage in use in a masked
priming experiment, where a participant is not comssly aware of the prime. As a
result of this, a bilingual mode is employed in tife-L2 direction, and since both
languages are activated, the processing of L2 wisrfigilitated. On the other hand,
a monolingual mode is employed in the L2-L1 directiwhich activates only the

L1, and therefore, the processing of L1 words isfacilitated by L2 primes.

However, the explanation provided by this hypothésicontradicted by the findings
of Jiang (1999), were Chinese—English bilingualseMeeing prompted to adopt a
bilingual mode for a task. The stimuli consistedc#iinese and English target words
presented in a random mixed order, so as to avwmdptediction of the target
language. Surprisingly, no priming effects wereesbed in the L2-L1 direction,

even with this design which puts the explanatioovjgted by the Language Mode
Hypothesis into question. In addition to the faaiiscussed above, asymmetry in
language processing can also be an outcome ofideegdnces in processing of

different types of words to which we shall turrtie following section.

2.4.2.2The Word Type Effect

The asymmetry in lexical processing is also depende the type of words which
are being processed, as it has been observediffeaéwt types of words can either
slow down or speed up lexical processing. This phenon is referred to as the
word type effecin scientific literature. Word type can be chaesizied by different

variables such as cognateness, concreteness, rigquetc. (De Groot, 1993; De

Groot et al., 1994; De Groot & Comijis, 1995). Siraee of the crucial areas of
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interest of the present study is the cognate stattise words/pictures, we will only

review literature on this particular variable ire tfollowing section.

De Groot et al. (1994) conducted forward and baclweord translation tasks in
order to assess the role of cognateness in legroakssing. The stimuli consisted of
both cognate and non-cognate words. They obserkiatl response times for
cognates were similar in both forward and backwdiréction. In contrast, non-
cognates were responded to faster in the backweedtion. Further, the speed of
cognate translation was comparable to the speedbamkward non-cognate
translation, indicating the use of the same prangssute in cognate translation
and backward non-cognate translation. Following pinedictions of the RHM,
cognate processing (both forward and backward}lwas be assumed to proceed via
the lexical route since lexical processing in baatdvdirection is generally said to
proceed via the lexical route. De Groot et al. @9%urther investigated the
processing of cognates using variables such aseafalgy, context availability and
definition accuracy in a translation productionkta¥hey observed that forward
direction is highly influenced by semantic variablas opposed to backward
direction which confirmed that the processing ofjrmates mainly engages the
lexical route regardless of the processing directin subsequent experiments using
the translation recognition task, De Groot and G®nfjL995) confirmed the

stipulations described above.

Several models of bilingual mental lexicon give lex@tion on how different types
of words affect the processing of language. Onsuah models is the DCF model
by De Groot and colleagues (De Groot, 1992a, 199963; De Groot et al., 1994,
Van Hell &De Groot, 1998a, 1998b). According tostimodel, the phenomenon that
cognates are processed faster than non-cogndiesasse of shared conceptual and
lexical representation across languages in casegfates. The word type effect is
also explainable within the boundaries of the Mixddmory Model of bilingual
memory proposed by De Groot, 1992b; De Groot & K91), in line with the
hierarchical models. However, this model assumas$ the various connections
between the lexical and conceptual level is depeinde the type of words being

processed and not on the direction of processing.
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Research on Bilingualism in India

As mentioned in Chapter 1, research on bilingualismIndia has mostly

concentrated on investigating the field from eitleglucational or sociolinguistic
perspectives. Much of the sociolinguistic researchndia on bi/multilingualism

addressed topics such as language maintenance ZDED, Mishra & Dutta, 1999,
Mukherjee, 1996), functional distribution of comnmation patterns (Taylor,
Mahadevan, & Koshal, 1978; Saghal, 1991, Sachd20@2), convergence, code
mixing and code switching (Doley, 2008).

In recent years, there has been a dramatic increesesearch on language
processing in bilinguals and second language learmeorld over. While this

psycholinguistic oriented research has contributedetter understanding of the
nature of mental representations and processeagngual lexicon and led to model
building, it deals primarily with sequential bilinglism in the Western countries,
and has not motivated research on simultaneousgbdilism in India (Vasanta,
Alladi, Sireesha, & Bapu, 2010).As a result, thesest very few studies using
neuroimaging technologies, and eye-tracking metlgies. For example, few
published reports by researchers working in othauntries have used Indian
bilinguals for comparison and justifying theorelicalaims (Bialystok &

Viswanathan, 2009; Bialystok, Craik, Klain & Viswathan, 2004). There has also
been some attempt to investigate neural processitrglian bilinguals with the use
of neuroimaging techniques such as fMRI. For examplumar et al. (2010)

investigated differences in brain activations foogessing dissimilar orthographies.
Few studies adopted a different approach wherdadties has been on examining
issues related to language loss/recovery in oneulge or the other in
bilingual/multilingual patients (Karanth & Rangamari988; ljalba, Obler, &

Chengappa, 2004). Using the visual world paradigfishra and Singh (2014),
Mishra and Singh (2015), and Mishra, Singh, andjlsiin press) have explored the

cognitive mechanisms in Indian Hindi-English bilireds. These studies have
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explored the role of language on a range of otlognitive functions, like the

executive control, attentional mechanism etc.

Pl Chapter Summary

This chapter provided a broad overview of the caitiliterature in the areas of
bilingual lexical representation and processingslimmarize, research focusing on
the representation part suggests that the two &gegiof a bilingual are represented
in an integrated manner. Moreover, research fogusin the processing part
suggests that bilinguals activate or access bah tanguages in a non-selective
manner. In addition to that, several factors camehanportant consequences for
language processing such as the cognate statlre ofdrd, the age of acquisition
and proficiency in the second language, and thptsdfinally, the review of the

research concerning the asymmetry in lexical pingsdiscussed two important
issues which influences the phenomenon—the chditteegrocessing route and the
word type effect. To sum up, despite intensive agde efforts in these areas, there
still exist many conflicting findings, making it flcult to reach firm conclusions

even in areas where much research has been done.
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Introduction

Bilingual study encompasses several disciplinarpreaches and traditions of
methodology. Though the methods employed in bilahguesearch borrow

luxuriously from available disciplines of study,mely psychology and others, the
choice of methodology to be used would, howevepedd upon the central theme

of the query that the research aims to address ¥aoyer, 2008).

Most bilingual studies by psycholinguists are expental studies in which

researchers study human participants in a labgrasamtting and where the

researchers can control exactly what informatiopresented to the subjects. Also,
they can vary the information with similar or diéat participants in order to test
specific hypotheses. For the present study, qadingt methods have been used for
data collection and analysis. Fieldwork was a ntamponent of the research. The
following section gives a step by step overviewwbat was done in the conduct of

the study.

Chapter Overview

This chapter provides an explanation to the varimethodologies employed in

order to generate credible data during the coursieeostudy which includes the use
of consultation, the designing of questionnaired experiments, the application of
instruments to gather appropriate data, the cormucf pilot study before the main

fieldwork, or other actions. The chapter will bediy giving a brief background on

the bilingual population involved in this study.sfgnificant quantum of this chapter
is centered on providing an insight to the procatiomodalities and the results of the
pilot study conducted. Included thereafter is thelepth coverage of the procedural
aspects in data collection during the main phase Ghapter concludes with a
summary of the overall research design.
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The Bodo—-Assamese Bilinguals

The Bodos are believed to be among the earlied¢rsedf Assam. Historical notice
of the Kacharis is available from the Annals of fklgoms, according to which the
first confrontation of the Kacharis with the advemgc Ahoms happened in 1488
A.D., when the Kacharis were occupying Dimapurlesrtcapital and from where
they were driven away to Maibong by 1536 A.D. Hoemwuring retreats from
invaders only the ruling chiefs (Rajas) along vatfew followers escaped, while the
rest of the Kachari population became subjugateédewictors and continued to live
with them (Endle, 1911). The Bodos form a significaroportion of the existing
linguistic groups in Assam. The total populatiomrAssam was 312.05 lakhs (Census
2011) out of which the population of Bodos in Assianto the extent of 4.36 % as
per 2011 census data. The principal language spbikeBodos is ‘Bodo’ (a.k.a.
Boro) which is a language descending from the OHiirman family. The
geographical spread of Bodo is patchy in natureddBis spoken in communities
across Assam. However, large blocks of Bodo Idealire found only in western
Assam. The majority of the Bodo people are foundhe Bodoland Territorial
Council (BTC) areas of Kokrajhar, Baksa, UdalgundaChirang. In central and
eastern Assam, the Bodos live in small villages] are surrounded mainly by
Assamese people. The Bodos also live outside #te sf Assam, in the states of
Arunachal Pradesh and Meghalaya (Baro 2001). Qutsidia, a small number of
Bodo speakers are found in Nepal (Ethnologue). Ating to the 2001 census
report, the total population of Bodo speakers ididnis 1,543,300 and 3,300 in
Nepal (Ethnologue).

3.3.1The Bodo—Assamese Contact Situation

Based on two contact languages (Bodo and Assam&segjor proportion of the
Bodo population in Assam can speak in both Bodo Assamese. Most of them

speak Assamese as their second language and @f gagttribe speaks Assamese as
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their mother-tongue. Strong and far reaching imfiee of Indo-Aryan languages,
viz., Assamese/Bengali was noticeable even earlyl®d3, as reported in the
Linguistic Survey of India (LSI). Hinduization dh¢ Bodo tribe from as early times
as the period of consolidation of Ahom rule in Assand their own adoption of
Hinduism has perhaps been one contributory faotorthe strong Indo-Aryan

influence on Bodo speech (Basumatary, 2015).

A strong tendency on the part of the Bodo peoplewidch over to contact Indo-
Aryan languages and widespread and far-reachingghélism among the Bodo
population was reported even earlier (Grierson, 319(®ince then, fortuitous
bilingualism among the native speakers has beetincomg. In the 1971 census,
more than 56% of speakers of Bodo in Assam wererteg to be bilingual, while
more than 97% of them had returned Assamese as sheond language. The
majority of the people of this community are biliradj in the sense that they use
their own Bodo dialect in speaking among themselwdsle Assamese is used as
the medium of expression with the neighboring Assserpeople. As the plain tribe
lives along with the Assamese people, it has beconatessity for them to learn
Assamese and they do speak Assamese while conyevgmtheir neighbours. Due
to this nature of contact, they can be called hical bilinguals as they freely move
between the two cultures. The case is, howeverth®isame with the Assamese
population as very few of them need to learn BaAssamese is the dominant

language at the state level.

3.3.2Linguistic Features of Bodo and Assamese

Bodo and Assamese are two distinctly different legges. They belong to two
different language families. Bodo is a Tibeto-Bumt@nguage and it falls under the
Bodo-Konyak-Jinghpaw subgroup of Tibeto-Burman fgniis genetic affinity can
be represented as: Sino-Tibetan > Tibeto-Burman odoBKonyak-Jinghpaw >
Bodo-Koch > Bodo > Boro (Burling 2003). Similar éther languages in its family,
it is a ‘tone’ language. There are two clearly idgishable kinds of tone in Bodo:
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RisingandFalling. Assamese is an Indo-Aryan language which beltmg¢jse Indo-

European language family. It is the easternmost Ineerof the Indo-Aryan branch
of the Indo-European language family. Its genefimidy can be represented as:
Indo-European > Indo-Aryan > Eastern Zone > Bernfaliamese > Assamese
(UCLA). It is spoken by over 20 million people paniy in the northeastern state of
Assam and in parts of the neighboring states of tVBengal, Meghalaya and

Arunachal Pradesh.

Bodo and Assamese have many dialects with distecset of words and
phonological and grammatical variations. Howevelt, dialects are mutually
intelligible among them. As reported by Bhattagha(1977, p. 11-12), Bodo has at
least four varieties: (1) North Goalpara varietyplen in the northern regions of
Goalpara and Kamrup districts (though both varseiave salient differences), (2) A
variety spoken in South Goalpara, Garo Hills anditSd&amrup, (3) A variety
spoken in Darrang, Lakhimpur and a few places afnAchal Pradesh, called the
north central Assam dialect, and (4) A variety spokn the Nowgong, North
Cachar and Karbi Hills. Basumatary (2005, p. 10;-dh)the other hand, reported
that Bodo has three major regional dialects: (1)sw&t@ dialect, spoken in
Kokrajhar, Dhubri and Chirang, (2) Eastern dialesppoken in Baksa, Kamrup
(Northern part of the Brahmaputra valley and ma@balguri district respectively)
and (3) Southern dialect, spoken in Goalpara @#rtifrom Krishnai-Agia to
Dudhnoi Sub-division) and particularly partial paft the Kamrup district (from
Boko-Chaygaon to Rani area). Following Basumata®p0p), the variety
represented in the current study belongs to theeEadialect.

Several regional dialects have been recognizedssafese and in addition to that
there also exist some aregional, community-basel@ats. Kakati (1935, p. 16) has
divided the Assamese dialects into two major gro(psEastern Assamese, and (2)
Western Assamese. However, recent linguistic ssuteve identified four dialect
groups: (1) Eastern group spoken in and arounds8gar District, (2) Central group
spoken in Nagaon, Sonitpur, Morigaon districts adigbining areas, (3) Kamrupi
group spoken primarily in the Kamrup region, an§l Gbalpariya group spoken in

the Goalpara region.
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The two languages use different scripts and phgmdb systems. The Bodos had
traditionally no script of their own. The Christidissionaries used Roman script
while translating their religious books and compgsitext books for schools

children towards the end of the 19th century. Dwirihe first quarter of the 20th
century, the Bodo writers used Assamese script domposing books and

magazines. The script for teaching in school wasaAgese up to 1975. In 1976,
Devanagari script replaced Assamese script andasd till today. The Assamese
language uses the Assamese script. The evolutidheoAssamese script can be
divided into three different stages: Old Assamesept or the Kamrupi script

(4th/5th to 13th century), the origin of which,turn, could be traced to the Gupta
Brahmi script; Medieval Assamese script (13th tdyepart of 19th century) and

Modern Assamese script from early part of the mieeth century. Assamese
language uses eleven symbols to represent vowelstharty-seven symbols to

represent consonants as against six vowels andesixtonsonants in Bodo (see
Figure 3.1).

Bodo

31,3M,3, 3,7, 0,30 3G,
aTl 3:1 a‘l 211 al H! $1 a‘! Hl u!
3,9,9,9,8

Iol, fal, fil, 1ul, lel,
Iad, IKY, Igl, Il, Iz,
1, 1di, Inl, 1§, Ibl,
i, il Il
Isl, Thi

Common phonemes

Iol, lal, fil, Iel, ul,
K, Igl, !, Isl,
zI, ¢, 1dl, In,
o, Iol, Iml, fjl,
Iel, IV, i, Ih/

Assamese

9,2, R, 8, 9, 3,9, D,
3,8, 7F,4,5,5 8,58,
¥ 2595 T0 W, 9,5,
g, 9% %,9,9, %7, 5,9,

Iol, b, fal, fil, 1ul, lel,
Iel, Iol, kI, K, Igl,
19", Iyl, Isl, Izl, t,
1, 1dl, 1d, Int, Ipl,
1o, Ibl, 19V, i, 1/,
I, Ixi, 1N/, Kk, 1l

Figure 3.1 Symbols representing vowels and consonants in BodoAssamese and
the associated phonemes in each language alongaevitmon phonemes.
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The Assamese language has been deeply influenctdtebyarious tribal languages
in terms of grammar. Besides grammar, vocabularg baen the greatest
contribution of the tribal groups towards the fotioa of the Assamese language,
amongst which the Bodo tribe stands out as theeliggontributor (Phangcho,
2006). Assamese and Bodo are not genetically celdiet structurally similar in
various aspects due to mutual contact in betweem tBoth languages share a wide

range of cognate words.

The Present Study

The experimental work carried out for the preséndys was divided into two parts.
First a pilot study was carried out, with forty BeeAssamese bilinguals, in order to
validate the feasibility of the study. After thestiphase of the research, i.e., the pilot
phase, careful considerations were taken to seethewesearch questions hold in
the field, and how do the methods of investigatelate to what people actually do,
say, are? Accordingly, necessary improvisationsewerade when and where
required. Following this, the next phase startetlene we carried out the main
experiments and analyzed the data. The resultsamgrirom the second phase has
been elucidated in subsequent Chapters 4 anddsdition to that, a crucial aspect
of fieldwork consisted of keeping a daily recordtloé research. In the next section

we describe the pilot study in detalil.

Phase One: Pilot Study

Prior to the main fieldwork, a pilot study was caotéd to test out our approach,
and identify any details that needed to be adddesséore the main data collection
phase. In other words, the goal of the pilot stweys to make an assessment
regarding whether the main study would be feasibléts entirety. Though the
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participants in both the pilot and main study wpeagt of a homogenous group, it
was ensured that there was no repeat participatiohoth studies in order to
maintain the uniqueness and integrity of each stddhe nature of the bilingual
lexicon, i.e. how the lexical and conceptual infation are represented and
processed, was the focal entity of this study. édijh research on bilingualism uses
a number of different paradigms, the focus of ttisdy was on research which
employs the primed visual lexical decision taskisTiask has been an important
instrument in exploring memory organization anddakprocessing in general. Four
cross-language primed visual lexical decision taskeye carried out to test
hypotheses about the processes underlying crogsdge priming. Bodo—Assamese
bilinguals, differing in their second language agk acquisition and level of
proficiency performed two unmasked translation jpmgntasks and two masked
translation priming tasks in their first (L1) andcend (L2) language, using non-

cognate translation pairs.

In a translation priming paradigm, efforts to inwgate whether the recognition of a

target word (e.gm@%i [mekuri] ‘cat’ in Assamese) may be facilitated Hye
presentation of a preceding translation equivgteinie (e.g#TalST [mauzi] ‘cat’ in

Bodo) for a Bodo—-Assamese bilingual, is undertaken. the other hand, in a
masked version of the translation priming paradigiseries of symbols visually
mask the translation prime. In order to examinertie of translation direction in
both unmasked and masked translation priming pagma&li Experiment 1 and
Experiment 3 tested priming effects in the L1-LPedtion and Experiment 2 and
Experiment 4 tested priming effects in the L2-Liedtion. The following research

guestions were explored:

1) Does forward processing (L1-L2) and backward preiogs(L2-L1) exploit

different mental processes?

2) What is the effect of age (at which the seconduagg has been acquired)
along-with the proficiency level on the represeotaiand processing of the
words associated with the first and second langtiage
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3.5.1Data Collection

As already mentioned, the pilot study was primanrdgvisaged to make an
assessment whether the main study would be feasilile entirety. Further it also
aimed to therewith generate the requisite datarfaking sample size calculations,
particularly necessitated by the absence of predestedies providing an insight
into the same. The next section aims to clearlyedimk the eligibility criterion
selected for participations, and also delve ineoghysical settings, locales included,

pertaining to the data collection part of the pgdaidy.

3.5.1.1Method

Participants and Locations. A total of forty Bodo—Assamese bilinguals
participated in the pilot study. These participamtse recruited from four locations
in Guwahati, Assam: (1) Indian Institute of Teclowy Guwahati, (2) Gauhati
University, (3) Cotton College, and (4) Pandu Cy#ldsee Appendix A). The same
participants took part in all four pilot experimenOut of the forty participants,
twenty-two were male and eighteen were female. Thaged in age from 21 to 38
years (mean age = 253D = 4.60). Participants were native speakers of Bad)
with Assamese as their second language (L2), livingan L2 dominant

environment.

All participants were right handed and performeel tidlssks with the dominant hand.
They completed a questionnaire which included goleston their language history
and usage. In the questionnaire, participants geaviself-report ratings of age of
acquisition and proficiency for Bodo and Assamesethe basis of which they were
sorted into three groups: Early High Proficientte_éligh Proficient, and Late Low
Proficient bilinguals. The summarized data of thE-geport ratings is presented in
Table 3.1. In Table 3.1 it can be noted that, drfaalr proficiency measures the

ratings of the high proficient group are highernthéhe low proficient group.
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Moreover, for the low proficient groups, the scoaes significantly higher in case

of Bodo than Assamese.

Table 3.1 Self-Report Ratings in Bodo and Assamese for Alrek Bilingual

Groups
Bodo (L1) Assamese (L2)
Early Late Late Early Late Late
High Low High Low
(n=17) (n=10) (n=13) (n=17) (n=10) (n=13)
Age of acquisition (years) 2.4 2.9 15 3.2 9.2 10.6
Mean daily usage (%) 47.8 % 46.2 % 47.9 % 314% 2% 19 %
Self-ratings (7 point scale)
Speaking 6.8 6.8 6.6 6 6 3.8
(2.0 0) (0.7) (0.9 (0.7) 0)
Reading 6.8 6.8 6.3 6 6 3.1
(0.8 (0) (0) (0.9 (0.7) (0.7)
Writing 6.8 6.8 6.4 5.3 4.2 15
(0.8 0) (0.7) (2.9 (0.7) 0)
Comprehension 6.7 6.4 6.3 5.3 4.6 2.8
(1.9 (0) (2.7 (2.6) (1.9 (0)

In addition to AoA and proficiency in the two larages, another constraint, i.e.,
language dominance, for measuring the frequencysafje of the two languages
was also administered. Participants rated the agigyin which they use each of the
languages with different people and in differentisband academic contexts. The
self-report measures revealed that, Bodo is dortijwarsed with parents and
siblings and less used with friends and co-work@rsthe other hand, Assamese is
more frequently used with friends and co-workerarédbdver, the self-ratings also
gave an estimate of different activities done il8and Assamese. It has been seen
that speaking and listening is mostly done in Asssenwhereas reading and writing
in Bodo. These three groups took part in the prgr@rperiments. The core question
as to whether Early and Late (across High and Lovigency spectrum) learners
demonstrate similar priming effects has to be astdr@, and the pattern of results
would showcase an empirical evidence establishegniature of effect of age of
acquisition of second language, and proficiencyetie on the construct of the

language representation and processing systene tilthgual.
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Stimuli and Design. The stimuli consisted of fifty non-cognate translat
equivalents representing six semantic categorrest§f vegetables, birds, animals,
body parts, and natural objects). Each target waseded once by a non-cognate
translation prime and the other time by an unrdlatentrol prime. None of the
unrelated prime-target word pairs were morpholdyicar semantically related (see
Appendix F). In addition to that, fifty orthograghily legal and pronounceable
nonword targets in Assamese and Bodo were genebgtedplacing letters of the
word targets, while keeping a similar structure amaintaining pronounceability.
The nonword targets were preceded by the transl@tiotmes and unrelated primes
used for the word targets. The stimuli list wasd@nized. The stimuli remained the
same for all four pilot experiments. Table 3.2sthates one set of stimulus in order

to depict the experimentations.

Table 3.2Examples of a Stimulus Set Used in Experiment 1

Word Nonword
Prime Type Prime Target Prime Target
Translation dATdog’ Fg5dog’ AT GCR
Control featerbook’ F$<'dog’ EEICH IS

Note. *3AT [swima)]; *fasTTe [bizab]; *$P [kukur]; *9F [lukur]

Procedure On all participants, two parts of the study weredhacted in the
following order: the language background surveyd &éme priming experiments.
They were individually tested in a quiet room. Befahe conduction of the
experiments, they were given both verbal and wriitestructions about the task.
Using the DMDX software (Forster & Forster, 2008)ey were presented with
stimuli consisting of prime and target words in tenter of a laptop screen. Each
trial consisted of the following sequence: Firbg participant was presented with a
fixation ‘+" for 500 ms, followed by a prime wordhich appeared for 400 ms. The
prime word was immediately replaced by a target dv@or nonword) which
remained on the screen until the participants medgd or for a maximum of 2,000

ms. In the masked translation priming paradigm,sénguence of a trial presentation
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included the following: each trial began with avWard mask consisting of ten hash
marks (####H#H##H#####) which appeared on the screeBOfdms. It was immediately
replaced by a prime word, appearing for a duratibBO ms, which was followed
by a target word (or nonword) and it remained am shreen until the participants
responded or for a maximum of 2,000 ms. The presentorder of the word pairs
was randomized for each participant. The partidipaitiated the trial by pressing
the space bar key. Their task was to respond aklguwnd as accurately as possible
to a target word, by pressing the following keystloa keyboard: the “Y” key with
their right index finger for a real word and “N” kevith their left index finger for a
nonword. Before the experiment proper, each ppait went through a trial with
fifteen numbers of items which resembled the masgk.tThe reaction time data and
the error data were measured and saved after @penrmaent and further analyzed.

3.5.2Data Analysis

Reaction times were taken from the onset of thgetapresentation to the onset of
the participant’s response and measurement fothalltarget words were done in
milliseconds. Separate analyses were conductedhemetction time data and the
error data. Outliers were removed and for the psgpaf reaction time analysis, only
correct responses in the range of 200 ms to 180@ems considered.

3.5.2.1 Results of Unmasked Translation Primingmfrd.1-L2
(Experiment 1)

The analysis conducted on the reaction time dateated a significant main effect
of Prime Type (translation vs. control). Assameaegdts preceded by Bodo
translation equivalents (394 ms) were recognizedlefathan those preceded by
Bodo control words (463 ms). This 69 ms primingeeffwas significant,H(1,125)
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= 20.078,p = .000]. The main effect of Bilingual Group did tnapproach
significance F< 1]. However, the interaction between Prime Type Bilingual
Group approached significancgé(2,852) = 6.724p = .001]. The mean reaction

times and percentage of errors are presented ile Bah

A series of planned comparisons were conductednvestigate the effects of
Bilingual Group on reaction times. The Early Highofitient group had a very
significant priming effect of 140 ms. The Late Hidtroficient and Late Low
Proficient groups also had priming effects of 40 am&l 26 ms respectively. The
pattern of results shows that the AoA may be dcatitfactor in the conflicting

results. Further analysis showed that nonwords vesreted slowly than words.

Table 3.3Mean RTs (ms) and Percentage of Errors in theguming conditions
for all three Bilingual Groups in Experiment 1

Overall Early Late High Late Low

Priming Condition RT (Error %) RT (Error %) RT (Error %) RT (Error %)

Translation 394 (4.5) 303 (7.6) 381 (9.2) 498 (6.1)
Control 463 (4.5) 443 (7.7) 421 (9.1) 524 (6.2)
Priming 69 140 40 26

The analysis conducted on the error data did na&alea main effect of Prime Type
[F< 1]. Percentage of error was similar when targetgse preceded by translation
primes and also when they were primed by controhgs. However, the main effect
of Bilingual Group tended towards significance ime terror analysisH(2,36)
=3.027,p = .032]. Errors were numerous for the Late Higbfierent bilinguals than
the Early High Proficient and Late Low Proficientidguals. A robust translation
priming effect from L1-L2 is evident from the retsubf Experiment 1, which is
consistent with earlier bilingual word recognitistudies, (e.g., Gollan, et al., 1997,
Jiang, 1999; Jiang & Forster, 2001; Kim & DavisP23R In the next experiment, we
tried to explore as to what happens when the dmeaif priming is from L2-L1,

with only the languages of primes and targets s=ckr
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3.5.2.2 Results of Unmasked Translation Priming from L2-L1
(Experiment 2)

As in the previous experiment, separate analyses w& on the reaction time data
and the error data. The mean reaction times armeptge of errors are presented in
Table 3.4. Analyses conducted on the reaction tila& revealed that the main
effect of Prime Type did was margin&(L,113) = 2.231p = .018]. This finding
suggests that although Bodo-Assamese bilingualse waster to respond to
translation word pairs (324 ms) than to controlo(@16 ms), the priming effect of
22 ms was much less compared to the effects olbanv&xperiment 1. Further
investigations also revealed that the main effectBodingual Group was not
significant [F(2,36) = 2.413,p = .213]. Consistent with our expectations, thelyEar
High Proficient group produced robust priming eféeaf 79 ms. However, the Late
bilinguals showed no translation priming whatsoegw& ms and -7 ms). The Late
High Proficient group showed no facilitation, despiheir fluency. Therefore, they
provide empirical support that processing of sedandguage words depends on the
age of acquisition of L2, when proficiency is madhThis also proves that not only
AoA and proficiency, but language direction alsaysl an important role in

determining the priming effect.

Table 3.4 Mean RTs (ms) and Percentage of Errors in theguming conditions
for all three Bilingual Groups in Experiment 2

Overall Early Late High Late Low

Priming Condition RT (Error %) RT (Error %) RT (Brr%)  RT (Error %)

Translation 324 (1.2) 283 (2.4) 365 (2.0) 325 (1.4)
Control 346 (1.1) 362 (2.1) 359 (1.9) 318 (1.3)
Priming 22 79 -6 -7

In Experiment 2, we observed that when the prindirgction was from L2-L1,

translation priming effect was evident but relaiyvemaller compared to the
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priming effect observed in Experiment 1. Howevbkeg presence of priming effect in
the L2-L1 direction appears to contradict a numifeprevious studies in which
significant translation priming effects in the L12Idirection have been observed
but null translation priming effects have been ewtdwhen the priming direction
was from L2-L1 (e.g., De Groot & Nas, 1991, Expemn4; Grainger & Frenck-
Mestre, 1998, Experiment 1; Kim & Davis, 2003, Exipeent 1; Voga & Grainger,
2007, Experiment 2).

The differences in the time of processing in Expent 1 and 2 were compared to
evaluate the asymmetry in bilingual processing. ahalysis revealed a significant
main effect of Target LanguagE([L,1827) = 39.263 = .000] which indicates that
the participants were faster when responding tooBadget words (335 ms) than
when responding to Assamese target words (428 Thg).numerical difference in
the reaction time between the two directions wasm7which confirms that this
difference was significant, thereby supporting @sgmmetry in translation priming.
The interaction between Prime Type and Target Laggwvas reliableH(1,1222) =
3.673,p = .056]. Moreover, the Bilingual Group and Tarfi@inguage interaction
was reliable F(2,619) = 3.469p = .032].

3.5.2.3 Results of Masked Translation Priming from L1-L2
(Experiment 3)

Calculations of mean reaction times for correcpoeses were done using identical
procedure as that used in the first experiment. Weman reaction times and
percentage of errors are presented in Table 3.8ly8is on the reaction time data
did not reveal a main effect of Prime Type [F < A)very insignificant priming

effect of 5 ms was observed. Further analysis sdotliat nonword targets were
reacted significantly more slowly than word targ€lemparisons were conducted to
determine if there was a significant effect of Bgual Group. The results showed

that the main effect of Bilingual Group did not apgch significanceH < 1]. This

67
TH -1537_09614103



pattern was different than the pattern observeixiperiment 1 which followed the
unmasked paradigm in the L1-L2 direction. In thigeriment, the Early High
Proficient group showed null effects (—29 ms). Timigl effect might indicate that
the L1 primes were not able to facilitate the L&yéds because of the mask which
means that the processing of words not only depemd#\o0A, proficiency and
language direction, but also on different paradigArsother interesting observation
in this experiment was that contrary to the EariglHProficient group, the Late
High and Low Proficient groups were able to prodpaming effects of +11 ms and
+34 ms respectively. What was noteworthy here was the Late Low Proficient
group had larger priming effect compared to theethwhich is indicative of using

different processing mechanisms.

Table 3.5Mean RTs (ms) and Percentage of Errors in theipgroonditions for all
three Bilingual Groups in Experiment 3

Overall Early Late High Late Low

Priming Condition RT (Error %) RT (Error %) RT (Brr%)  RT (Error %)

Translation 945 (4.6) 906 (7.6) 906 (9.0) 1023)6.8
Control 950 (4.6) 877 (7.6) 917 (9.0) 1057 6.8)
Priming 5 =29 11 34

3.5.2.4 Results of Masked Translation Priming from L2-L1
(Experiment 4)

Analysis on the reaction time data did not reveaian effect of Prime TypeH[<

1]. Translation pairs (701 ms) and control paif@3(ms) were responded to almost
similarly, showing a very insignificant priming efft of 7 ms. Moreover, mean
reaction times of nonwords were not significantlpwser than words. Planned
comparisons showed no significant effect of BiliabGroup F < 1]. Contrary to
Experiment 3, the Early High Proficient group dicbguce an effect 13 ms. The
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Late High Proficient group and Late Low Proficiegroup also produced priming
effects of 8 ms and 2 ms respectively, but it waissignificant. Contrary to some of
the previous findings, the present experiment dwbpce a priming effect in the
L2-L1, although it was lesser in magnitude and sighificant. The mean reaction

times and percentage of errors are presented iie Bah

Table 3.6 Mean RTs (ms) and Percentage of Errors in thegrming conditions
for all five Bilingual Groups in Experiment 4

Overall Early Late High Late Low

Priming Condition RT (Error %) RT (Error %) RT (Brr%)  RT (Error %)

Translation 701 659 699 743
Control 708 672 707 745
Priming 7 13 8 2

We conducted a combined analysis of Experimentd34aand the results revealed a
significant main effect of Target Language(1,1827) = 85.845p = .000]. This
suggests that the participants were significandgtdr to Bodo targets than to
Assamese targets. A significant interaction wa® abserved between Target
Language and Bilingual Grou-(2,1256) = 4.744p = .009], indicating the role of
second language age of acquisition and proficiefitys finding of our study is
consistent with the assumptions of the RHM that pivap of L2 words into the
lexical and conceptual representations is dependenthe proficiency of the
bilinguals. In other words, high proficient bilingis can directly access the
conceptual representation, whereas, low proficmlimiguals access the conceptual

representation indirectly via the L1 lexical remettion.

3.5.3Findings

Using a lexical decision task with unmasked andke@ssersions of the priming

paradigm, the present study investigated transiapaming in two directions:
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L1-L2 and L2-L1. The stimuli consisted of non-cogngrime-target pairs. In
Experiment 1, we observed significant translationmmg effect, replicating
previous studies. In Experiment 2, we observedbédi translation priming effects,
contrasting a number of previous studies. Experinderand 4 failed to produce
significant priming effects in both L1-L2 and L2-L@hen the condition was
masked. This finding contrasts a number of previstuslies in which significant
masked translation priming effects have been olsenFurthermore, age of
acquisition and language proficiency also had aifsggnt effect on reaction time

differences in all the experiments.

The results show that the type of priming paradigas a major effect in the

processing of words. There was a significant défifee in the retrieval time of target
words in two different paradigmsnmaskednd masked Faster reaction times and
greater priming effects were observed only in thenasked paradigm. This may be
because in a translation priming paradigm, thenglal nature of the task is
apparent which could imply that the bilinguals &ggcally connect one language
with the other by detecting the relationship betnvé®e prime and the target. This
results in some information about the prime reaghaonsciousness, i.e., the
processing of the target is facilitated by a byiefiresented translation prime.
Whereas in a masked translation priming paradidpa p@articipants are unaware of
the bilingual nature of the task and so the primgtignulus is unavailable for

conscious report and thereby reduces the chantanhapisodic trace is laid down
by the prime. The following section discusses tlesults based on different

variables.

Target Language.One of the central questions of this study was hédrethe
magnitude of the translation priming effect was Byatrical in both direction
(L1-L2 and L2-L1). Language direction (translatidmection) has been found to
have an effect on priming. Kroll and Stewart (19945sited that translation times
from L2-L1 are faster than vice versa and that tmght indicate different
processing strategies for the two translation timas: forward and backward. In
other words, the lexical and conceptual connectlogtsveen L1 and L2 might be

asymmetric. The present pattern of results re@g#te results found by Kroll and
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Stewart (1994). The results of Experiment 1 andhawed significant cross-
language translation priming from L1-L2 and alsonir L2-L1. However, there
were clear asymmetries between the magnitude afethetion times and translation
priming effects across languages in both directiereaction times from L2-L1
being faster than reaction times from L1-L2 andatge priming effects in L1-L2
than in L2-L1. An effect of target language ha®dlsen observed in terms of the
error data, as Bodo targets preceded by Assamasespivere recognized more
accurately than Assamese targets preceded by Bodwgp This finding of our
study is thus consistent with the RHM’s predictighat forward and backward
translation use different translation routes. Irheot words, forward direction
primarily involves conceptual mediation, whereaackward direction most often

involves lexical mediation.

Bilingual Group. Another critical manipulation in our study was tepmre
whether processing of words depends on the ageans language acquisition,
when matched on proficiency (as measured by largiest). The finding in our
study was that age of acquisition and languageigreoty did have a significant
effect on reaction time differences in all expemtse which indicates different
processing strategies for different groups of glials. The differential sensitivity to
translation equivalents, as evident in the readiioe differences in the three groups
of bilinguals support the claims of the RHM thae thalance between lexical and
conceptual links changes as proficiency increalles.more proficient a bilingual is
the more conceptual mediation will occur. L2 leasntherefore start out using the
lexical link but once they are able to conceptuatigdiate L2 words, they will
mostly always do so. The same principle can beiegpb the early and late learners

as well.

The primary aim of this study was to investigatenasked and masked translation
priming in Bodo—Assamese bilinguals living in an d@minant environment. The
study tried to explore some controversial areadamguage representation and
processing such as, the effect of prime type, la#ios direction, age of acquisition
and proficiency. Analysis on reaction times revdademain effect of Prime Type—

target words preceded by translation primes wespamded to faster than target

71
TH -1537_09614103



words preceded by unrelated primes. Moreoverptam effect of Target Language
revealed that responses to L2 targets were signifi¢ slower than responses to L1
targets The results of our study further showed the exttenf the much debated
non-cognate priming effect in L2-L1 (unmasked),utjo weak and inconsistent
than the effect observed in L1-L2. Important to tr@n however, is that the

priming effect in L2-L1 was not strong enough tosigmificant.

In general, the expected priming asymmetry in teeichl decision task was
observed. Further analyses indicated that the rdiff®®e in priming was also
significant for different Bilingual Groups. The @imgs of our study suggest that in
order to examine the mental organization and psiegof a bilingual belonging to

a particular group, both age of second languagaisitign and level of proficiency

must be considered. To conclude, the present ssugports two of the central
predictions of the RHM: (1) one with regard to png asymmetry, and (2) the
other concerning the second language proficienghi@bilinguals.

3.5.4Validity and Reliability

The pilot study was generally a small version & thain study with the purpose of
testing the proposed procedures, materials, antiadst After the completion of

the study, the results were carefully analyzed tamé was spent reflecting on the
implications that the pilot study might have foretimain study. Although the

findings of the pilot study provided an indicatiam the behavioural patterns of
language representation and processing in Bodo+Aesa bilinguals, which can be
used for the main study, in order to build uponfthdings of the pilot study, further

investigations appeared necessary in light of oleskeiconstraints in the research
design and preliminary hypothesis prepared on tssbon literature review. As

such, the preliminary hypotheses were suitably fremion the basis of the insights
gathered, as mentioned above, and presented int€&HapThese hypotheses were
ultimately tested on the sample population of Bédsamese bilinguals across six
locations in Guwahati during the main phase of expental data collection.
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&: Phase Two: Main Fieldwork

After the pilot study, few months were spent topare an in-depth guide for the
main fieldwork to explore the key themes which egeédrfrom the pilot study. The

purpose of the main fieldwork was to gain an inttdepnderstanding of factors
influencing lexical representation and processiagd, in particular, of specific

issues that impact the representation and progess$ithe two languages in case of
Bodo—-Assamese bilinguals. The information usedtlies research was collected
from a variety of sources consisting of: (1) preficy measures, (2) norming

experiments, and (3) comprehension and produckperenents.

3.6.1Data Collection

This section discusses the practical part of ththaumlogy which includes nature of
the data and data collection techniques.

3.6.1.1Method

Using various methods and techniques of investigatie sought to collect material

and gain insights in order to formulate answersuioresearch questions.

3.6.1.1.1 Participants and Locations

At first, the research locations for the study wetentified. Thereafter, the main
fieldwork was conducted at six locations in Guwahdt) Bathoupuri Bodo M.E.
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and H.E. School, (2) J. B. Hagzer Bhawan, (3) Baplioi, (4) Ganeshpara, (5)
Champavati Higher Secondary School, and (6) Indistitute of Technology
Guwabhati (see Figure 3.2 and Appendix B). The mebeaas carried out by paying
several visits to these locations. Out of the epations two of them (Bathoupuri
and Ganeshpara) received more attention becausefl@ma the main experiments,

the norming experiments were also conducted irethasations.
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Figure 3.2 Locations for main fieldwork (adjusted from Goodjlaps ).

Participants were recruited through consultatiat #mphasized the need for native
Bodo speakers who were bilinguals and used Assaaset®ir second language. In
total, 107 Bodo—Assamese bilinguals took part m éxperiments. Each participant
took part in more than one experiment with a gamiwfiimum fifteen days between
the experiments. They were presented with the taiskhe environment most
convenient for them (participant’'s home/workpla@search lab) and the tasks were
completed in a quiet environment with only the essker and the participant

present.
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3.6.1.1.2 Proficiency Measures

A sociolinguistic profile of the informants’ baclkaund is necessary to predict
bilingual behavior, or to exclude certain informaftom participation. One of the

most important reasons of asking questions abausadiciolinguistics background is

to find out how proficient bilinguals are in botaniguages, whether one of the
languages is dominant, and what the language prefes are. To find out about
these, four categories of questions were inclufiedanguage history, (2) language
choice, (3) language dominance, and (4) languagmidsds. Two measures of

language proficiency were administered: Firstlysedf-assessment measure which
formed a part of language background questionnaind, secondly, an objective

naming test in both languages.

Language Background Questionnaire. The questionnaire was initially
constructed in English and subsequently transl&we8odo considering that the
same was the mother tongue of the participantsdarstudy. This is done in order to
ensure eliciting of increased degree of valid resps considering the fact that the
participants would be more comfortable in expressising the mother tongue.
Reverse translation from Bodo to English was donerder to check the validity of
translated questionnaire (see Figure 3.3, Appe@dix and C (ii)).

Measure for self-assessment by participants rgladrage of acquisition of L1 and
L2 were incorporated in the language backgroundstipnaire in order to ensure
that Bodo language was begun to be learnt by thecipants first. The query on age
of acquisition in the survey was also utilized kassify the participants on the basis
of age of acquisition of second language (i.e. \Ear?2 learners and Late L2
learners). The criterion adopted for making thel sdassification was learning of
Assamese language prior to 7 yéast age (designated as Early L2 learners) and

! Seven years of age was selected as the cut-ofEdoly L2 learning following the convention
adopted by Kim et al.’s neuroimaging study.
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post 7 years (designated as Late L2 Learners).Tstignnaire also included a 7
point self-assessment scale to map the profici@idhe participants in speaking,
reading, writing and comprehension in respect tih b@nguages. This was used to
bifurcate the Late L2 learners into high and lowfferent groups. Also, over and
above the self-assessment proficiency measuresmastell above, the participants
individually performed the Bodo and Assamese vessiof the Objective Naming

Test (see next section).

'ﬂﬁ lz

Figure 3.3 Participants in Bathoupuri filling out language kgwound
guestionnaires.

Objective Naming Test. The objective naming test was an adaptation of the

Boston Naming Test (BNT), which is a standardizest bf object naming ability
(Borod, Goodglass, & Kaplan, 1980; Kaplan, Goodgl&Weintraub, 1976; 1983).
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The test contains 60 line drawings of objects presk individually. In this test,
participants are asked to name pictures as quakiyossible, which have grading in
naming difficulty embedded, so that relatively faari objects are put on display
prior to less familiar objects. Considering thaigliistic and cultural factors have a
bearing on naming ability of individuals, a modifigersion of BNT was developed
for the study. While maintaining the core procetlumgegrity of the original BNT,
modifications were made on the itemized content.sAsh, 18 of the original 60
items were retained for the test, considering thjeative validity of the items vis-a-
vis the Bodo patrticipants. In order to arrive & ghipulated item level of 60, 42 new

items were added and were adjusted in the incrgasder of difficulty.

During the course of experiment, this modified warsof BNT was administered
once in Bodo (L1) and once in Assamese (L2) to gmticipant, with embedded
counterbalance of the order of presentation ofuagg. The individual participants
were accorded 15 seconds to name each of the agpidted in the pictures being
presented one by one. As far as scoring was coedeparticipants were awarded
one point credit for correctly naming a picture. dase of objects with multiple
names, credit was accorded for any one correct teemng recorded by the
participant. Further, dialectal variations, if arwere also accepted for the object

naming task.

Zero credit was awarded to the participants inecak wrong responses, non-
remembrance of names of objects (nil responseespanses after the stipulated
time of 15 seconds. A median spilt was then peréatron the Late group’s scores
after the summing up of the total scores of théviddal participants. The Late High
Proficient group of participants comprised of flubringual speakers whose scores
were above the median on the task pertaining tamsse (their L2). Similarly, the
Late Low Proficient group was demarcated to conepaf bilingual speakers who
had scored below the median in the task pertaituin§ssamese. The data obtained
from the self-assessment reports were juxtapostdtive results obtained from the
objective naming test to map their degree of cogeece. Three bilingual groups,
namely (i.e., Early High Proficient; Late High Piaént; and Late Low Proficient)

were created out of the survey responses.
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3.6.1.1.3 Tasks and Paradigms

In relation to bilingual studies, there exist mfaltious tasks which are considered to
be valid and reliable measures to cognitive peréoroe (Altarriba & Heredia,
2013). The last decade has seen a growing bodgsefarch investigating various
aspects of L2 learners’ performance of tasks (®gegxample, Bygate, Skehan, &
Swain, 2001; Ellis, 2003). One of the most widebed experimental paradigms in
psychological and linguistics studies is primingofiginated in first language (L1)
perception and production research and have beamggrominence in second
language (L2) processing and acquisition studiesesihe beginning of early 1980s
(McDonough & Trofimovich, 2009). In the context lahguage use, it refers to the
phenomenon which involves the positioning of onedvyareceding the target word
to which the participants are expected to respdingé. second word against which
the participants are to submit their responsesailed TARGET while the word
preceding the target is called PRIME, which is Uguaresented for a very short
time frame. The time lapse between the presentafi®dRIME and the presentation
of TARGET is called Stimulus Onset Asynchrony (SORjimes can be a sentence,
picture or auditory in nature. However, for the isguof the study, focus is on
primes which are written words or in the form oftpres. The way in which a prime
is related to the target can result either in f@tibn or inhibition. For example,
previous research shows that words that are cosmhert some way (either
semantically, phonologically, etc.) show faciliteti effects, whereas words which
are not connected shows inhibitive effects. Howgeasmwill be evident in the rest of
the thesis, this issue is far more complex. For yndecades now, experimental
paradigms using primes have gained phenomenal g@afyullargely because it
assists in developing an understanding of how warésinter-linked or stored in
memory and whether certain processes occur corsdgioar are initiated
automatically. In other words, priming experimentgtaradigm assists
psycholinguists to explore representation of lexicems and semantics in memory.
The priming paradigm with bilingual population inves the presentation of cross-
language word pairs, in order to examine the ommn and processing

mechanisms of the bilingual’'s two languages. Aapthidely adopted version this
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paradigm in which the participants are not awarthefprime is the masked priming
paradigm (Forster & Davis, 1984). This version ki@ added advantage that the
participants are not aware of the bilingual natofe¢he task, and thereby, curtails
strategic factors which may be evident in the ganeriming approach (De Groot

and Nas, 1991; Dauvis et al., 2010).

In the present study, a priming research is typicarried out in order to establish
generalizations about language representationspamtkesses that provide insight
into the organization of mental processes. In ortterfurther investigate the
influence of strategic factors, the present studp adopts the masked version of
this popular paradigm, in order to examine the rixte which participants rely on
controlled, strategic processing in completingtdek. To minimize the visibility of
prime words, we employed masking techniques whneiuded forward masking
(when a pattern mask preceded the prime). In altasks involved in our study, we
also manipulated the amount of time involved betwé®e presentation of each
prime word and target word, that is, the SOA. Igenerally acknowledged that a
longer SOA results in a ‘deeper’, more elaborategssing of the prime and likely
encourages participants to use certain strategigeitform the task. In contrast, a
shorter SOA is believed to ensure that participapgsformance on the task is
influenced by an automatic, unstoppable activatbmformation available in the
prime and target words (Trofimovich & McDonough,120. By manipulating SOA,
we thus attempted to determine whether participaatsivate information
automatically or by means of strategies. Thus vesllsnger SOAs as well as SOAs
that were brief, and the prime was either precdrjed mask (masked paradigm) or

not (unmasked paradigm).

The present research has focused broadly on ayafidesign features of tasks and
implementation procedures to explore how theseofadtmpact on such aspects of
language use as L1 and L2 comprehension and produdthe purpose of using
different task was to take into account differenepomenon that different tasks
often probe when interpreting the findings. Thusnir the psycholinguistic
perspective, we attempted to deduce the undertingture of the bilingual system

from patterns of behaviour that Bodo—Assamese dnititts exhibit over a range of
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tasks. This includes tasks such as visual lexiealsibn, semantic categorization,
translation recognition, word naming, word transiat simple picture naming,

picture word interference, and primed picture ngr(see Table 3.7, Figure 3.4 and
3.5). All these tasks differ in terms of the praieg operations involved in

performing each task. For example lexical decisamml semantic categorization
tasks involve comprehension processes. In contmetd naming and word

translation tasks ostensibly include both comprsimenand production components.
In interpreting task results, it is important tanswer how priming effects depends
on access to lexical and semantic/conceptual irdon in comprehending versus
speaking a language. Chapter 4 and 5 provide a mebrapsive and accessible

overview of priming methodology and its applicatiorthe present research.

3.6.1.1.4 Stimuli

In addition to different types of tasks used in shedy, careful considerations were
given to all stimulus characteristics that may haveearing on the outcome of the
study. This step was crucial because the qualith@fstudy depends on the quality
of the materials used. In the present study, akgancluded at least two types of
prime words: words that are related to the targethér semantically or

phonologically) and those that are not. Moreoveg, related primes were related to

the target in different ways. For example, primeffgcts have been investigated for

prime-target word pairs that are translation edems (e.g.37TdIS [akhai]}T®
[hat] ‘hand-hand), semantically related (e.g3T@Ig [akhai]-=Wgfd [anguli]
‘hand-finger’), associatively related (e.g.3M@rs [akhai]-37§ [kharu]

‘hand-bangle), phonologically related (e.g.3T@S [akhai]-=n¥ [akhoi]

‘hand-puffed rice), or phonologically related to the translation igglent (e.g.
AT@1S [akhai]&kTF [har] ‘hand-rate’). By manipulating the types of relationships,
we attempted to determine how Bodo-Assamese bdilsguepresent and use

various kinds of information in their memory.
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Table 3.70verview of Experiments in the Present Research

Experiment Task Process Task Critical item Script
language

Exp. 1A, 1B, 1C, & 1D Urjm'asked & masked tr"jlnsmtlorbomprehension L2&L1 Cognates & non-cognatestPresent "
priming ask

Exp. 2A, 2B, 2C, & 2D Ur_1m_asked & maskedgEEED Comprehension L2&L1 Cognates & non-cognatestPresent "
priming ask

Exp. 3A, 3B, 3C, &3D Unmasked. & jggsked Comprehension L2&L1 Cognates & non-cognatestlz)resent n
associative priming ask

Exp. 4A, 4B, 4C, & 4D Unidske i masked Comprehension L2&L1 Cognates & non-cognatestlz)resent n
phonological priming ask

. L . Present in
Exp. 5A & 5B Masked semantic categorization Compreion L2 & L1 Cognates & non-cognates task

! " . Present in

oo Exp. 6A & 6B Translation recognition Comprehension L2 & L1 Cognates & non-cognates

= task

Exp. 7A & 7B Word naming Comprehension & L2 & L1 Cognates & non-cognates Present in
production task

Exp. 8A & 8B Word translation Compre_hensmn ¢ L2 &L1 Cognates & non-cognates Present in
production task

Exp. 9A & 9B Picture naming Production L2&L1 Cages & non-cognates gt;ient N

Exp. 10A, 10B, & 10C Picture-word interference Rratibn anzlxcla_c} & Cognates & non-cognates ;r;(s entin

Exp. 11A, 11B, & 11C  Primed picture naming Produorti rl;qzlxé‘j & Cognates & non-cognates ;rsesent n
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Figure 3.5Photograph of a participant performing the simptture naming task.
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In addition to that, cognate status of target wadd pictures was manipulated to
examine its influence on the outcome. To make thakthe word pairs that were
identified as related were indeed related in megpaimd, conversely, that the word
pairs identified as unrelated were indeed unre]atesl carried out our own word
norming study prior to conducting our experimergse( Appendix E (i), (ii), (iii),
(iv), and (v)). The nature of the processing of stheword types across
Bodo—-Assamese bilinguals will be discussed in lightvarious experiments that
examine the processing of those words acrossraybdi’s languages.

3.6.1.1.5 Variables

In all experiments, variables were manipulated étednine their effects on data
patterns. The independent variable was the onehmivie surmised would be the
cause of the intended result, while the dependanable was the one which was
measured to understand the impact of the indepénderable. In the following

section we discussion each type of variable seglgrat

Dependent variables.The dependent variables in the all the experimesete
the response latencies (including correct and necbresponses). In the calculation
of reaction times, we considered only reaction sirfte correct trials. Reaction time
was measured as the amount of time between the ohdslee target word/picture
and the participant’s response to it. Percentageerafr was measured as the
proportion (or percentage) of correct trials toregpe of target in a condition to the

total number of each type of target presentedan ¢bndition.

Independent variables.wWe manipulated several independent variables in all
the tasks. One such set of variables includes timaePType, i.e., the various
meaning and form relationship between prime angetavords. Cognate Status was
another independent variable that we manipulatedutfhout the experiments to

explore the role of cross-linguistic overlap. Moren the variable of Bilingual
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Group was used to examine the role of age of aitiquisand proficiency of the

bilinguals.

3.6.1.1.6 Instrumentation

The data collection took place in computer-colldctdormat. During
experimentations, the protocol set for languaggeis@as kept consistent with the

purpose of the study.

Laptop. An Acer Aspire 5920 laptop computer with a 15 iméwing screen was
used as a tool for stimulus presentation, collectid responses from participant,
storage of the data emanating from experimentswtad therewith and analysis of
the raw data so obtained to generate meaningfydubuDuring the experiments,
participants were seated in front of the laptop potar at a distance of about 60 cm

from the screen.

Software Program. All the experiments were run using the E-prime Bafe
Package (Version 2.&chneider, Eschmann, & Zuccolotto, 2002) on Wind&&'s

Microphone. In a production experiment, a voice key and a ngicome are often

used to record the participant’s vocal reactioreinfispoken responses). A voice key
uses a bit of dedicated hardware, essentially aopihone pre-amp, which detects
the onset of a vocal response, and sends out al sufpen it occurs. For the present
study, a Sennheiser microphone was used for reigigtthe vocal reaction time of

the participants in the production experiments. fitierophone was plugged into the
sound card of the stimulus computer and on eaah the vocal responses were
recorded as .wav files. Later on, the waveformsdach trial was examined in

Audacity (a sound editor), by putting markers oa #tart of the speech manually,
and calculating vocal reaction times relative t® skart of the trial. This process was

reasonably time-consuming, but very reliable aretige.

84

TH -1537_09614103



3.6.2Data Analysis

Before analysis of collected data, the data wagestéd to a preliminary exercise of
cleaning, organizing and processing. Processinthefdata, so undertaken, also
assisted in developing a familiarity with the typed scope of data in hand.
Organizing of the data is the ultimate basis oncWlanalytical claims and evidence
for claim shall be made, and as such, required gorafassification and labeling

(Sarangi, 1987).

3.6.2.1Data Trimming

Before the analysis of data, outliers were remov@atliers are essentially scores
that are either on the excessively higher side mrtlee lower side, therefore
depicting significant deviations from the distritaut of observed score. While fast
scores on the extremity denote anticipatory prasssextreme slow scores may

showcase lapses in attention span.

From the analyses of response latencies, we extlwldliers (i.e., response
latencies less than 200 ms and more than 1800 niseaoneous responses. In
addition to that, three types of responses wersidered as erroneous responses in
the production analyses. These included: (1) wherparticipants named words and
pictures in the non-target language, (2) verbgbarases which were not fluent, and

(3) failure in the recording process.

3.6.2.2Statistical Procedures

In the section preceding this, we considered issfiekta cleaning and organizing

which of inherent necessity in the run up to datalgsis. This section concerns
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itself with the issues pertaining to data analysith special reference to the
concerned statistical procedures. The data werb/zath quantitatively using the
Statistical Package for Social Sciences (SPSSwindows (Version 20.0). The
following section aims to map the statistical tdges employed during the course

of the study.

Distribution Statistics. The background information of participants who had
been tested for the experiments, the prevalencantitipated reactions of the

guestionnaires, and their sample characteristicee vanalyzed as frequencies,
percentages, mean, and standard deviation.

T-tests. The t-test was employed in the language backgralatd to understand
whether there was any significant difference betwie means of different groups.
Using independent t-test, the means of two measbeesed on the two different

conditions of the experiment, on identical partaipgroup were compared.

Mixed-effects Analysis.In recent times, psycholinguists have often coneun
the cloud for usage of statistical tests and measwhich are generally connoted as
sub-optimal (Baayen, Davidson, & Bates, 2006; Raaljers, 2003; Raaijmakers,
Schrijnemakers, & Gremmen, 1999). Traditional asialyin psycholinguistics
analyzed the data: (1) By-participants ANOVA)(FAnalyzing condition means of
all participants with participants as random vdealbnd (2) By-items ANOVA (5:

Analyzing condition means for all items with iteasrandom variable.

However, the use of;Fand F, tests “to generalize over participants and itehnss
been debated because with this kind of analysisamé& simultaneously generalize
over both participants and items. As a way ouhaf impasse, Clark (1973) floated
a proposal to conduct;analysis in addition tojFanalysis and then calculate the
minF. This method proposed by Clark allows for ktreely good estimate of F
value (which he denoted as minF) as an output wicohld assist to draw a

generalization across participants and items asdhge time.
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In the years after Clark (1973) psycholinguistsedeped incremental competencies
in their usage of fand k by limiting their analyses to;Hto check whether the
findings could be generalized across participaats] k (to check whether the
findings could be generalized across stimulus nmasgrand forgetting about minF’
(Raaijmakers et al., 1999). This is exactly the ¥ F, fallacy’ connoted by
Raaijmakers et.al (1999), wherein it was statedl ahsignificant - and F, does not
suffice in generalization across stimuli and pgvaats. This subsequently led to
authors to alternatively report as minF’. FurthRgaijmakers et al., (1999) also
stated against the necessity of @halysis always. He argues that minF’ is more
potent as an analysis that separatartel i analysis. During the same time, Baayen
opined about the avoidable complication of minFalgeis in conjunction with £
and R, and offered his views that the same can be effdgt replaced with
multilevel (mixed-effects modeling) (Baayen, 20B&ayen et al., 2006). Brysbaert
in his report written for RTN-LAB entitled, “Langga-as-fixed-effect-fallacy” talks
about this much better type of that is in use atsstourses (Brysbaert, 2007):

Just like an ANOVA at its basis is nothing elsentlramultiple regression,
so you can approach the problem of random partitipand random
stimuli as a regression problem. You try to predictobserved RT as the
end result of (i) a participant, (ii) a stimulusyda(iii) the contribution of

one (or more) IVs. (p. 13)

The mixed-effects analysis gives the same valueweaobtain by calculating the
minF’. However, this is much easier compared to twkdark (1973) and
Raaijmakers et al., (1999) proposed. Mixed-effentalels also offer a number of
other advantages over traditional ANOVA-based designcluding the fact that
they easily handle unequal group sizes, unequanaes, and missing data (Van
Hell & Tanner, 2012). Therefore, this analysis bagn used throughout the study
which allowed us to generalize across both paditip and items, by simultaneously
including participants and items as random vargbl#e have used SPSS (Version
20.0) which has an algorithm for this type of asaycalled MIXED. Mixed-effects
analyses were run separately on the correct resdatencies and errors for critical

words.
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Chapter summary

The foregoing chapter illustrated details regardeggarch methodology, purpose of
the research, its design and subsequent implenwntdthe chapter discussed the
series of activities involved in linking theorysearch questions, method, and data.
The research followed a dynamic process and the sdostained from following a
pre-mediated sequential procedure. The study edilithe extant understanding of
knowledge constituents in the phenomena of biliigomain cohesion with research
tools and forms of data, specifically used as supmo evidence to the said
phenomenon. In the subsequent Chapter, an atteithfiteanundertaken to take into
account the primary empirical evidence that impletadhe research designs and

methods.

88

TH -1537_09614103



COMPREHENSIONSTUDIES:

WORD RECOGNITION

This chapter investigates twenty experiments usimge different tasks with the
primary goal of exploring representation and pragieg mechanisms in bilingual
word recognition.
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Introduction

Understanding what people say and write (i.e., Uagg comprehension) is more
complicated than it might at first appear. Compnelieg language involves a
variety of capacities, skills, processes, knowleagg®l dispositions that are used to
derive meanings from spoken, written, and sign uagg. An initial step in
understanding any message is the recognition oflsvand therefore, researchers in
cognitive science have a long history of answeqngstions about the nature of
mental processes through the examination of wardgmition. In the area of word
recognition research, there has been a debatevVerad decades about how exactly
cross-language effects relate to the way words fdifferent languages are stored
and processed. In brief, most of the evidence ordwecognition studies argued
against the idea of separate lexical representatiod suggests that lexical access in
non-selective with respect to language, i.e., twatd representations of both
languages become active in parallel during recamnit The present study
investigates language comprehension in Bodo—Assanieénguals using the
priming paradigm. The next section provides a lmedrview of the structure of this

chapter.

Chapter Overview

In this chapter, we will investigate cross-languggening effects in visual word
recognition using three different tasks: (1) visleical decision, (2) semantic
categorization, and (3) translation recognitione Thapter will begin by discussing
four sets of visual lexical decision experimentsiahhwill report the effects of
translation priming, cross-language semantic prgnicross-language associative
priming and cross-language phonological priminge Tiext section will discuss two
semantic categorization experiments, in order tpla®e whether the differential
sensitivity to priming found for cognate and nomucate translations in visual
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lexical decision experiments is also apparent is task. Finally, we will discuss
two translation recognition experiments to examthe nature of the lexico-

conceptual links in the bilingual lexicon.

Y¥E \Visual Lexical Decision

Lexical decision task (LDT) is one of the most freqtly used tasks to investigate
cross-language priming effect. In this task, angtrof letters is presented on a
computer screen and the participant has to decidh&r the presented letter string
is a word or not. Typically the participant presse$yes” button when the letter
string is a real word and a “no” button when in@ and the speed and accuracy of
his or her decision is recorded. In psycholingaisgsearch, the LDT has been
extensively used in both monolingual (e.g., Baldi®94) and bilingual studies to
examine lexical access. A visual lexical decisiasktusing a priming paradigm
investigates different types of word relation tocds on different kinds of
representations and processing in bilingual memadigwever, the unmasked
priming paradigm has been criticized for inducirtgategic factors which may
influence the activation of the non-target langu@lgeely, Keefe, & Ross, 1989).
Moreover, according to Grosjean (2001), an unmagkeddigm is equivalent to a
bilingual mode which activates both languages diliaagual to some degree and
facilitates cross-language interactions. In ordeavoid strategic influences, one of
the widely adopted approaches is the masked primpargdigm (Forster & Dauvis,
1984) which keeps the participants in a strictlynmlongual mode.

The present study, therefore, examined the perfoceaof Bodo—-Assamese
bilinguals when they participated in both unmaslke@l masked visual lexical
decision experiments. This allowed us to investighe role that priming paradigm
plays in cross-language interactions. Priming heenbused by presentingpame

before atargetand the prime had different relation with the &rghe performance

of the participants was then investigated to reaesl benefit in decision that occurs

91
TH -1537_09614103



as a function of the prime. The first set of expemts was designed to test for
unmasked and masked translation priming. In Expamisi 1A and 1C, our aims
were twofold: to replicate the L1-L2 translationnping effect, and to show that this
effect generalizes to a population of Bodo—Assanbdseguals. Experiment 1B and
1D then tested the more debated L2-L1 translatronipg, using the same stimuli
as in Experiment 1A and 1C (reversing translatidmes and targets) in the same
bilingual population. The next set of experimerEgeriment 2A, 2B, 2C, and 2D)
was designed to test for unmasked and masked kenogsage semantic priming
from L1-L2 and vice-versa, using semantically redaprimes for the same targets
as used in the translation priming experiments. Tlegt set of experiments
(Experiment 3A, 3B, 3C, and 3D) was designed to fmsunmasked and masked
cross-language associative priming in the two timas (L1-L2 and L2-L1) using
primes that were not semantically related but hadissociative relation with the
target. The last set of experiments (Experiment4B,,4C, and 4D) was designed to
explore the extent to which phonologically relafgdnes influence the processing
of targets. A comparison between the four sets > gfeements allowed to test
whether translation priming, cross-language semaptiming, cross-language
associative priming and cross-language phonologidaling are all asymmetric to
the same extent. Moreover, by using the same targets, we tried to rule out any
differences in stimulus which can be a confoundasymmetries observed in

priming studies.

4.3.1Translation Priming

The processing of translations offers importanigints on how bilinguals negotiate
the representation of words from two languages me onind and one brain
(Dimitropoulou, Dufabeitia, & Carreiras, 2011). Télere, an experimental
procedure often used to examine bilingual lexicabcpssing is the priming
paradigm, using translation equivalents as prinmek targets. Translation priming
effect refers to the finding that bilinguals prog@sword faster when it is preceded
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by its translation equivalent in the other langudiggn when it is preceded by an
unrelated word in the other language. A number tofliess using the unmasked
priming paradigm have reported the translation prineffect. Moreover, numerous
studies have made use of the masked version dfahslation priming paradigm in
order to examine how translation pairs are repteseand to what extent their
conceptual overlap leads to automatic co-activatidany of these studies with
some small variations in the sequence and timingewants have reported the
masked translation priming effect. A summary of @é published data from
unmasked and masked priming studies (using thecdexilecision task and

cognate/non-cognate stimuli) has been providedainier4.1.

In the translation priming literature, there exiata/ell-known asymmetry according
to which in a lexical decision task, primes in Ldcifitates the decision times on
targets in L2. In contrast, when primes are in b# gargets in L1, this facilitation
effect disappears. Evidence in support of this asgtny comes from a number of
unmasked and masked translation priming studiechwhiave observed stronger
priming effect in L1-L2 than the reverse. Howevéngse studies have used
unbalanced bilinguals, who were less proficienthair L2 than in their L1. The
pattern of priming effects was on the other hawdnél to be symmetric in some
studies which have tested high proficient bilingu@@asnight-Brown & Altarriba,
2007; Dufabeitia et al., 2010; Dufiabeitia et a@1®. In general, the pattern of
effects obtained across different studies indicétas the language background of
the participants can be a critical factor drivihg pattern of effects. Moreover, what
is less clear from the previous studies is whettier observed asymmetry is
gualitative (priming exists from L1-L2, but not fro L2-L1) or quantitative
(priming is stronger from L1-L2 than from L2-L1).h&refore, in order to
empirically test the issue of whether L2 age of ussitjion and proficiency
modulates translation priming effects, we conductedr lexical decision
experiments, carefully designed to overcome théadimons previously enumerated.
These experiments were performed by three groupkBassamese bilinguals, in
which we compared translation priming for the exaame target words. The
findings of the study are discussed in terms ofenirmodels of bilingual memory

representation and processing.
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Table 4.1 Priming Effects on Lexical Decision Reaction Tin{gsms) for Published Masked Cross-Language PgnStudies Using Non-

Cognate Stimuli (Adapted and Modified from Dimitoapou et al., 2011)

Study Language(s) N Exp. Prime Blank Mask SOA L1-L2 L2-L1
(interval)  (backward)
De Groot & Nas, 1991 Dutch (L1) — English (L2) 19/1 Exp.3 &4 40 20 - 60 35*/40%/2 -
2*
Gollan, Forster, & Frost, 1997 Hebrew (L1) — Engl{t2) 40 Exp.1&3 50 - - 50 36* 9
English (L2) — Hebrew (L1) 30 Exp2 &4 50 = - 50 2*5 -4
Grainger & Frenck-Mestre, 1998  French (L1) — Erdgli®) 12 Exp. 1 0 - 14 14 - -4
14 - 14 28 - -3
29 - 14 43 - 2
43 - 14 57 - 10a
Jiang, 1999 Chinese (L1) — English (L2) 52 Exp. 1 05 = - 50 45* 13*
44 Exp. 2 50 =i - 50 68* 3
16 Exp. 3 50 50 3 100 - 4
18 Exp.4 &5 50 50 150 250 - 71-2
Jiang & Forster, 2001 Chinese (L1) — English (L2) 8/2 Exp.3&4 50 - - 50 41* 4
Chinese (L1) — English (L2) 26 Exp. 1 50 50 150 250 - 8
Kim & Davis, 2003 Korean (L1) — English (L2) 25 Exp 50 = — 50 40* -
Finkbeiner, Forster, Nicol, & Japanese (L1) — English (L2) 18 Exp. 2 50 3 150 200 - -4
Nakamura, 2004
Voga & Grainger, 2007 Greek (L1) — English (L2) 30 Exp.2 50 = - 50 23* -
Basnight-Brown & Altarriba, Spanish (L1) — English (L2) 26 Exp. 2 100 - - 100 3*3 24*
2007
Schoonbaert, 2008 Dutch (L1) — English (L2) 20 Ek@. 2 50 50 150 250 90* 21*
Duyck&Warlop, 2009 Dutch (L1) — French (L2) 56 - 56 112 48 26
Dufiabeitia et al., 2010 Basque (L1) — Spanish (L2) 50 - - 50 16 20
Dimitropoulou, Dufabeitia & Greek (L1) — English (L2) 36 Exp. 1 50 - - 50 29 -4

Carreiras, 2011
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4.3.1.1The Present Study

The present study is a replication of the pilodgtuHowever, an attempt has been
made to improve the methodology. For example, theasked lexical decision
experiments of the pilot study contained a long S@A00 ms, which may have
allowed strategic processes to be utilized. Intamidithe experiment did not control
for word type. In the present set of experimemsatempt has been made to use a
well-constrained design by using word stimuli thaagre well-controlled for SOA
(short SOA of 100 ms) and word type (cognates wa-cognates). In four priming
experiments, Bodo—-Assamese bilinguals made lexdsdision to Bodo and
Assamese word targets which were primed by Assaraese Bodo translation
equivalent primes. The purpose of these experimeassto determine how words in

each language of a bilingual are represented aygkpsed in memory.

4.3.1.2Unmasked Translation Priming from L1-L2 (Experirh&A)

Experiment 1A of the present study consisted of asked translation priming
paradigm in which Bodo—Assamese bilinguals weragmeed with translation word
pairs in the L1-L2 direction.

4.3.1.2.1 Method

Participants. A total of fifty-one participants took part in thamd the rest of the
translation priming experiments. Participants rahge age from 23 to 40 years
(mean age = 33.7 yeaiSD = 4.6). All of the bilinguals who were included tinis

and the subsequent experiments were native speakeBodo (L1) and spoke

Assamese as a second language (L2). Each particqmanpleted a language
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background questionnaire in which they rated tladifities in speaking, reading,
writing and comprehension in both languages. Thisp aated their age of
acquisition and daily usage in both languages. dabhk shows the language
background data reported for three groups of hilais)

Table 4.2Self-report Ratings in Bodo and Assamese for AlleEhBilingual Groups
in Experiment 1A

Bodo (L1) Assamese (L2)

Early Late High  Late low Early Late High  Late Low
(n=21) (n=14) (n=16) (n=21) (n=14) (n=16)

Age of acquisition (years) 25 2 2 3.2 8.5 9
Mean daily usage (%) 50.6 % 49.2 % 498% 358% .199 18%
Self-ratings (7 point scale)
Speaking 6.3 7 6.5 6.7 6.5 4
1.0 (0) (0.7) (0.8 (0.7) )
Reading 6.5 7A 7 6.5 6.3 4.5
(0.8 0) 0) (0.8 (0.7) (0.7
Writing 6.3 7 6.5 5.3 4.1 3
(0.8 © (0.7) (2.6) 0.7) )
Comprehension 5.5 7 5.5 5.5 4.5 1
(1.9 0) (2.7 (2.6) (1.9 (0)

The results of the self-report ratings show that Bodo ratings of the three groups
of bilinguals on all four proficiency measures amnilar. However, the Assamese
ratings on all four proficiency measures are higloerthe high proficient groups

than for the low proficient group. In order to tugt assess the proficiency levels of
the bilinguals, all participants took part in anjemtive naming test. Table 4.3

provides the mean scores on the objective namstgridooth Bodo and Assamese.

Table 4.3 Mean Scores on the Objective Naming Test in Bodib Assamese for
All Three Bilingual Groups in Experiment 1A

Bilingual Group Bodo Assamese

Early High Proficient 53.2 48.2

Late High Proficient 54.1 47.3

Late Low Proficient 52.2 38.3
96
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The results of the Objective Naming Test show that average L1 score for all
three bilingual groups is similar. In case of Li2e taverage score for the Late High
Proficient group matches the average score foE#dry High Proficient group (47.3
vs. 48.2 respectively) and the scores do not yeekignificant differencet(48) =
1.16,p = .823]. This indicates that the proficiency legéthe two groups is similar.
However, the average score of the Late High Pmaficgroup is noticeably higher
than the average score of the Late Low Proficienug (47.3 vs. 38.3) and the
scores yield a significant differenag48) = 10.66p = .000].

Stimuli. Eighty Bodo words were used as primes and eightamg&se words were
used as targets. The critical stimuli consistetbdl cognate translation equivalents
and forty non-cognate translation equivalents. Wianlgth (i.e., the number of
letters) for the Assamese targets was matchedh®rcognate and non-cognate

priming conditions.

The translation equivalents used in this and thkerottranslation priming
experiments were originally selected in a normingegiment by ten participants
(who did not take part in this experiment) as thestrcommon translations in the
dialect of the bilinguals (see Appendix E (i) andp&ndix G for full description of
material). In addition to word targets, eighty ppanceable nonword targets were
created manually by changing one letter in the getspe Assamese targets. Table

4.4 provides an example of a stimulus set.

Table 4.4Examples of a Stimulus Set Used in Experiment 1A

Cognate Non-cognate
Prime Type Word Nonword Word Nonword
Translation fpe-fixdt frer-fadt 318 3E-®
‘pancake’ ‘stomach-stomach
Control EE SRR EE SRR AT~ NERCI)
‘eastpancaké ‘language-stomach

Note. 2T [phitha]; 397 [pitha]; @S [sanza]; 37T [bitha]; 3¢ [udwi]; (> [pet]; T
[rau]; (@ [ghet]

97
TH -1537_09614103



Procedure. Participants were tested individually in a quiebmo Verbal and
written instructions about the task were given iss@&mese before the experiment
proper. Each trial began with the presentatioa @ikation “+” (plus sign) for 500
ms in the center of the screen. This was followgd kprime word in Bodo which
appeared for 100 ms and was then immediately regldy an Assamese target
word (or nonword). The target remained on the scraatil the participants
responded or for a maximum of 2,000 ms (see FiguB®. Participants were
instructed to press the “m” key on the keyboarchwiiteir right index finger if the
target letter string was a real word and the “zy kath their left index finger if a
nonword appeared. They were told to respond asklguEnd as accurately as

possible. There were fifteen practice trials betbeemain trial.

Target
2.000 ms
Prime
100 ms
AR
Fixation RT
500 ms
T
+

Figure 4.1 A schematic illustration of the procedure adopi®dExperiment 1A.
This illustration depicts the sequence of eventeézh trial. WordsiT [na] andJT&®
[mas]‘fish’ represent a prime-target pair that are translaguivalents.

4.3.1.2.2 Results

A mixed-effects analysis was conducted on the m@adime data and error data

separately. The analysis conducted on the reatiiosm data did not reveal a main
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effect of Prime TypeH(1,155) = 1.953p = .164]. Translation (879 ms) and control
(860) word pairs were responded similarly. The neffect of Cognate Status also
did not approach significancé([L,152) = 1.042p = .309]. Cognate words (877 ms)
and non-cognate words (863 ms) had similar readiimes. The mean reaction
times and percentage of error for each of the ptamget condition are presented in
Table 4.5.

Table 4.5Mean RTs (ms) and Percentage of Errors for CogaateNon-Cognate
Targets Primed by Translation Equivalents and byeldwed Control Primes in
Experiment 1A

Cognate Status

Overall Cognate Non-cognate
Prime Type RT (Error %) RT (Error %) RT (Error %) Cognate effect
Translation 876 (5.5) 882 (3.9) 876 (6.8) -6
Control 860 (17.2) 871 (18.1) 849 (16.4) -22
Priming -16 -11 =27

There was a significant interaction between Primgel and Bilingual Group
[F(2,6860) = 54.811p = .000]. This finding suggests that Early High fitient and
Late High Proficient bilinguals were significantfgster to respond to translation
word pairs than to control ones when the targetd&owere cognates. Another
interesting finding is the significant interactidmetween Cognate Status and
Bilingual Group F(2,6844) = 8.362p = .000], suggesting that a cognate facilitation
effect of 34 ms was obtained only for the Late HiRjficient bilinguals. Finally, a
significant three-way interaction was also obseifr&&,6844) = 9.091p = .000].

Planned comparisons performed on the individuang effects for the three
groups of bilinguals revealed significant magnitidg facilitation for only high
proficient bilinguals. Significant translation primg effects of 31 ms and 46 ms
were obtained in the cognate condition for EarlgtHProficient and Late High
Proficient bilinguals respectively, indicating agoate priming advantage. The mean
reaction times and percentage of errors as a fumdti Prime Type, Cognate Status,

and Bilingual Group are presented in Table 4.6.
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Table 4.6 Mean RTs (ms) and Percentage of Errors for CogaateNon-Cognate
Targets Primed by Translation Equivalents and byelded Control Primes for All
Three Bilingual Groups in Experiment 1A

Cognate Status/Bilingual Group

Cognate Non-cognate

Early Late high  Late low Early Late high Late low

Prime Tvpe RT RT RT RT RT RT
yp (Error %) (Error %) (Error %) (Error %) (Error %) (Error %)
Translation 871 844 932 864 878 887
(2.3) (9.3) (4) (3.6) (213.1) (7.2)
Control 902 890 822 860 874 815
(3.3) (10.5) (5.6) (1.2) (20.7) (5.3)
Priming 31 46 -110 -4 -4 =72

Results of the error data revealed a significaninreéect of Prime TypeH(1,155)

= 6.523,p = .001]. Targets were responded to more accuratbign they were
primed by translation primes (5.5%) as comparedvb@n they were primed by
unrelated controls (17.2%). The error data did negeal a main effect of Cognate
Status F< 1]. However, the main effect of Bilingual Grouppsoached significance
in the error analysisH(2,6860) = 5.326p = .005]. Fewer errors were observed for
the Early High Proficient bilinguals and greateroes were observed for the Late
High Proficient bilinguals. Lastly, comparisons ofie nonword data were
conducted. Analyses of the mean reaction times dimwords showed that the
participants took significantly longer to responchbnwords (939 ms) than to words
(882 ms).

4.3.1.2.3 Discussion

The data from Experiment 1A showed clear primingdagnate translations and no

priming for non-cognates when measured against latecte controls. Robust
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translation priming effects were observed in casBasly High Proficient and Late
High Proficient Bodo—Assamese bilinguals only ire thbognate condition which
indicates the use of different processing mechanibynHigh and Low Proficient
bilinguals. This confirms to the predictions of tR&M. Moreover, significantly
shorter RTs were observed in the cognate conditian in the non-cognate
condition which strongly indicates the processidgamtage of cognates over non-

cognates.

4.3.1.3Unmasked Translation Priming from L2-L1 (Experirn&B)

In Experiment 1B, the same predictions as in Expent 1A were tested in an
unmasked translation priming paradigm with the sgamicipants in the backward
direction (L2-L1). Cognate status of the target wanipulated, with half of the

targets being cognate words and the other halfgh®m-cognate words.

4.3.1.3.1 Method

Participants. The participants were the same Bodo-Assamese bilagwho

took part in Experiment 1A.

Stimuli. The eighty Assamese targets and their respectigde Banslation primes
of Experiment 1A were used again, but now, respelsti as Assamese (L2) primes
and corresponding Bodo (L1) word targets (see AQpe@).

Procedure. The design and procedure of the present experimastidentical to
those of Experiment 1A with only the languages ofmp and targets reversed.
Verbal and written instructions about the task wgreen in Bodo before the

experiment proper.
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4.3.1.3.2 Results

Similar to Experiment 1A, a mixed-effects analysiss conducted on the reaction
time data and error data separately. The analydiseoreaction time data showed
that there was no significant effect of Prime Tyjpe< 1]. Responses to targets
primed by translation equivalents (799 ms) and bgtrol primes (802 ms) were
similar. In terms of Cognate Status, the main éfigas significant [f(1,152) =
13.627,p = .000]. However, this effect was inhibitive ratliean facilitative, as non-
cognate targets (780 ms) were processed fasterctigarate targets (822 ms). Table
4.7 presents the mean reaction times and percenfageors by Prime Type and

Cognate Status.

Table 4.7 Mean RTs (ms) and Percentage of Errors for CogaateNon-Cognate
Targets Primed by Translation Equivalents and byeldwed Control Primes in
Experiment 1B

Cognate Status

Overall Cognate Non-cognate
Prime Type RT (Error %) RT (Error %) RT (Error %) Cognate effect
Translation 799 (5.6) 816 (6.9) 782 (4.5) -34
Control 802 (10.6) 828 (13.2) 777 (8.3) -51
Priming 3 12 -5

There was a marginal effect of Bilingual Group(4,48) = 4.242p = .020]. In
addition, the interaction between Prime Type anith@ial Group was significant
[F(2,7183) = 53.010p = .000], indicating that priming effects were obhsel only
for Early High Proficient and Late High Proficiebilinguals in both cognate and
non-cognate conditions. Moreover, there was alsmificant interaction between
Cognate Status and Bilingual Grol§(2,7182) = 9.342p = .000].
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To examine the effect of Bilingual Group on thetgat of translation priming
effects, planned comparisons were carried out errghction time data. The results
of the individual priming effects for the three gps of bilinguals revealed that low
proficient bilinguals were faster than high prafict bilinguals for response
latencies. The most important results were that dngh proficient bilinguals
produced significantly larger translation priminfieets (Early = 19/4 ms, Late =
41/35 ms) in both cognate and non-cognate conditibhe mean reaction times and
percentage of errors are presented in Table 4Brioye Type, Cognate Status, and

Bilingual Group.

Table 4.8Mean RTs (ms) and Percentage of Errors for CogaateNon-Cognate
Targets Primed by Translation Equivalents and byeldwed Control Primes for All
Three Bilingual Groups in Experiment 1B

Cognate Status/Bilingual Group

Cognate Non-cognate

Early Late high  Late low Early Late high  Late low

Prime Tvpe RT RT RT RT RT RT
yp (Error %) (Error %) (Error %) (Error %) (Error %) (Error %)
e - 834 823 791 816 775 757
(2.9 (5.3) (18.7) (1.2) 0) (15.7)
853 864 767 820 810 701
Control
(5.3) (11.8) (30.7) (1.8) (7.2) (22.9)
Priming 19 41 -24 4 35 -56

In the mixed-effects analysis on mean error pesged, the main effect of Prime
Type tended towards significancé&(1,155) = 4.341,p = .001]. Participants
recognized Bodo targets preceded by Assamese dtamslprimes (5.6 %) more
accurately than those preceded by Assamese untalatdrols (10.6 %). The main
effect of Cognate Status was not significant, agither was the interaction between
Prime Type and Cognate Status [@f < 1]. The main effect of Bilingual Group
approached significance in the error analybiR [6860) = 5.463p = .001]. Fewer
errors were observed for the Early High Proficieiihguals and greater errors were
observed for the Late Low Proficient bilingualsastly, comparison of the nonword
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data was conducted. Analyses of the mean readtimstto nonwords showed that
the participants took significantly longer to resgao nonwords (934 ms) than to
words (804 ms).

4.3.1.3.3 Discussion

Experiment 1B showed significant translation prignin Moreover, unlike
Experiment 1A, Experiment 1B showed significantnglation priming for both
cognates and non-cognates only in case of highcpot bilinguals. This finding
poses question for previous studies which haverebdenull or very small priming
effects in the L2-L1 direction.

4.3.1.3.4 Combined Analysis of Experiment 1A and 1B

In order to examine asymmetry often observed instedion priming studies, we
analyzed the data from Experiments 1A and 1B in design. A mixed-effects
analysis was run with Target Language (AssamesBodo) as an additional factor,
again treating mean RT on correct trials as thesdeent variable. As expected,
there was a significant main effect of Target Laagg) indicating that Bodo targets
(792 ms) were responded to faster than Assameget$a(889 ms). This 97 ms
difference was significantF{1,14228) = 1178.00p = .000]. The interaction
between Bilingual Group and Target Language alspragzhed significance
[F(2,14224) = 253.95% = .000]. This interaction is shown in Figure 4[8e Prime
Type and Target Language interaction was alsofsignit [F(1,14233) = 5.622p =
.018]. Another interesting observation was theratgon between Cognate Status
and Target Languagé&(1,14225) = 23.66% = .000]. A significant interaction was
also observed between Prime Type, Bilingual Groupm &arget Language
[F(2,14227) = 13.093 = .000]. The three-way interaction between Cogsatus,
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Bilingual Group and Target Language was also Sicanit [F(2,14220) = 11.054p
=.000].

1000 ~
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300 -
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100 -

BL1-L2 (Bodo-Assamese)
EL2-L1 (Assamese-Bodo)

Reaction Time (ms)

Early Late High Late Low

Bilingual Group

Figure 4.2Mean RTs (ms) as a function of Bilingual Group diadget Language in
Experiment 1A and 1B.

4.3.1.4Masked Translation Priming from L1-L2 (Experimés)

The purpose of Experiment 1C was to investigatethdreranslation priming effect
is strategic or automatic by using a masked prinpagadigm in which the visibility
of the prime word is minimized. This paradigm condd with the same
experimental constraints as those in Experimentwwbild show that any priming

effects are the result of unconscious, automatnitive processes.

4.3.1.4.1 Method

Participants. The participants in this experiment were the saitiegials who
participated in Experiment 1A and 1B.
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Stimuli. The materials used in this experiment were idehticathose used in

Experiment 1A.

Procedure. The experiment was conducted in the same mannier Bsperiment
1A. The only difference in this experiment was thadbrward mask was added to
each experimental trial. Therefore, each trial iad of the following sequence:
first, the participant was presented with a rowtesf hash marks (##########) for
500 ms which was immediately followed by a 50 mmprword. The target word or
nonword then replaced the prime word and remainedth® screen until the
participants responded or for a maximum of 2,000 (see Figure 4.4). The
participants were instructed to press the “m” keytloe keyboard with their right
index finger if the target letter string was a re@rd and the “z” key with their left
index finger if a nonword appeared. The particisamere told to respond as quickly

and as accurately as possible.

Target
2,000 ms
Prime
50 ms
qR
Mask RT
500 ms
T
HtHHHHHHH ]

Figure 4.3 A schematic illustration of the procedure adogtedExperiment 1C.
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4.3.1.4.2 Results

A mixed-effects analysis was run on the reactioretdata and error data separately.
Analysis on the reaction time data revealed a Bagmt main effect of Prime Type
[F(1,142) = 18.481p = .000]. Bilinguals were significantly faster tespond to
control (847 ms) word pairs than to translation93s) word pairs which indicated
that the effects were inhibitive rather than faative. The main effect of Cognate
Status did not approach significancE(1,151) = 2.479,p = .117]. Although
cognates (905 ms) were responded to slowly tharcognates (874 ms), this 31 ms
difference was not significant. However, a maineeffof Bilingual Group was
observed [f(2,47) = 16.126p = .000]. A significant interaction was also obsztv
between Prime Type and Bilingual Grou§(Z,7299) = 50.543p = .000]. Another
significant interaction was observed between Cagi&iatus and Bilingual Group
[F(2,7299) = 42.393) = .000], as revealed by the significant cognatece¢f(57 ms)
observed for the Late High Proficient group. Meaaction times and percentage of
errors are presented in Table 4.9 by Prime TypeCoghate Status.

Table 4.9 Mean RTs (ms) and Percentage of Errors for CogaateNon-Cognate
Targets Primed by Translation Equivalents and byeldwed Control Primes in
Experiment 1C

Cognate Status

Overall Cognate Non-cognate

Prime Type RT (Error %) RT (Error %) RT (Error %) Cognate effect

Translation 932 (7.6) 933 (8.9) 932 (6.4) -1
Control 847 (6) 877 (7.1) 816 (5) -61
Priming -85 -56 -116

To examine the effect of Bilingual Group on thetgat of translation priming
effects, planned comparisons were carried out errdhction time data. The results
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of the individual priming effects for the three gps of bilinguals revealed no
facilitation in any of the conditions for all thregroups of bilinguals. The only
exception was observed in the case of Late HigHidkeat bilinguals where no
interference was observed and a very small insaamif facilitation of only 2 ms
was present in the cognate condition. Moreoveratgreinhibition was observed in
case of non-cognates than cognates. Table 4.18misethe mean reaction times and
percentage of errors as a function of Prime Typegn@te Status, and Bilingual
Group.

Table 4.10Mean RTs (ms) and Percentage of Errors for CogaateNon-Cognate
Targets Primed by Translation Equivalents and byeldted Control Primes for All
Three Bilingual Groups in Experiment 1C

Cognate Status/Bilingual Group

Cognate Non-cognate

Early Late high  Late low Early Late high Late low
RT RT RT RT RT RT

Prime Type (Error %) (Error %) (Error %) (Error %) (Error %) (Error %)
Translation 972 766 1061 957 823 1015
(5.7) (6.6) (21.1) (6.3) (3.7) (9.5)
Control 912 768 950 856 756 837
(4.8) (10.7) (10.5) (3.9 (2.4) (20.7)
Priming -60 2 -111 -101 -67 -178

The mixed-effects analysis of the error data ditl reweal a main effect of Prime
Type [F< 1]. The main effect of Cognate Status was maldi@,151) = 2.479% =
.034], indicating that participants made more exror cognate targets than to non-
cognate targets. The main effect of Bilingual Grougs significant (2,47) =
8.119,p = .000]. Errors were numerous more the low prefitigroup than the high
proficient groups. All other interactions were regnificant [all Fs < 1]. As in
Experiment 1A, comparison of the nonword data warsdocted. Analyses of the
mean reaction times to the nonwords showed that pdwticipants responded

significantly more quickly to words (884 ms) thannonwords (1065 ms).
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4.3.1.4.3 Discussion

In this experiment, we investigated masked primisong translation pairs as prime
and target. The results of the analyses reveaktdwthen a forward mask preceded
the prime, word processing is slowed down in caBere the target word is primed
by a translation prime than in case when it is @ded by an unrelated prime. This

indicates that masked translation priming, in gahés inhibitive.

The pattern of results of our study however comttadthe findings of previous
studies, in which robust masked facilitative tratish priming effects were
observed at different SOAs. The findings of oudgtauggest that some semantic or
conceptual component at some level was sensititketdorward mask, allowing it

to influence processing.

4.3.1.5Masked Translation Priming from L2-L1 (Experiméiii)

In order to explore the asymmetry often observegrevious masked translation
priming experiments, Experiment 1D was designedineestigate translation

priming using a masked paradigm in the L2-L1 dicect

4.3.1.5.1 Method

Participants. The same fifty-one Bodo—Assamese bilinguals wh foart in the

previous translation priming experiments partiogghin this experiment.

Stimuli. The stimuli used were identical to those in thevimnes experiments.
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Procedure. The procedure of Experiment 1C was followed exdept in this
experiment, participants were asked to make lexlealsions to Bodo target words
primed by Assamese words. Verbal and written icsitoas were provided in their

native language, Bodo.

4.3.1.5.2 Results

A mixed-effects analysis of the reaction time dstteawed a main effect of Prime
Type [F(1,154) = 5.904p = .016], indicating that control words (807 ms)rave
responded to faster than translation words (844 is¢ main effect of Cognate
Status approached significand&(1,154) = 9.112p = .003]. A significant main
effect of Bilingual Group was also observédd,48) = 7.592p = .001]. The Prime
Type and Bilingual Group interaction approachedhificance F(2,7895) = 34.341,

p = .000]. Another significant interaction was oh&el between Cognate Status and
Bilingual Group F(2,7891) = 12.201p = .000]. The mean reaction times and
percentage of errors are provided in Table 4.1&a &snction of Prime Type and

Cognate Status.

Table 4.11Mean RTs (ms) and Percentage of Errors for CogaradeNon-Cognate
Targets Primed by Translation Equivalents and byeldted Control Primes in
Experiment 1D

Cognate Status

Overall Cognate Non-cognate

Prime Type RT (Error %) RT (Error %) RT (Error %) Cognate effect

Translation 844 (4.4) 863 (7.2) 825 (1.8) -38
Control 807 (4.1) 834 (6.6) 781 (1.8) -53
Priming =37 -29 —-44

To examine the effect of Bilingual Group on thetgat of translation priming
effects, planned comparisons were carried out errghction time data. The results

of the individual priming effects for the three gps of bilinguals revealed no
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facilitation in any of the conditions for all thregroups of bilinguals. Moreover,
greater inhibition was observed in case of low igreft than for high proficient
bilinguals. Table 4.12 presents the mean reactmest and percentage of errors as a
function of Prime Type, Cognate Status, and Biladgaroup.

Table 4.12Mean RTs (ms) and Percentage of Errors for CogaateNon-Cognate
Targets Primed by Translation Equivalents and byeldted Control Primes for All
Three Bilingual Groups in Experiment 1D

Cognate Status/Bilingual Group

Cognate Non-cognate
Early Late high  Late low Early Late high  Late low
Prime Tvpe RT RT RT RT RT RT
yp (Error %) (Error %) (Error %) (Error %) (Error %) (Error %)
. 857 888 844 842 831 802
Translation
(5.9 (9.2) (8) (1.8) (2.4) (1.2)
control 853 878 770 819 803 721
(5.3) (6.6) (9.3) (1.8) (2.4) (2.2)
Priming -4 -10 =74 =23 -28 -81

A mixed-effects analysis of the error data did rexeal any main effect$§ < 1].
As in the previous experiments, post hoc compasisminthe nonword data were
conducted. Analyses of the mean reaction timefhdonbnwords showed that the
participants responded significantly more quickly words (818 ms) than to
nonwords (1017 ms).

4.3.1.5.3 Discussion

The results of Experiment 1D revealed that, in edaoce with Experiment 1C,
translation priming was absent in the masked dedige results of the study are
consistent with the findings of some studies derratisg null or weak masked
priming effects in the L2-L1 direction. However réfutes findings of other studies
in which robust masked translation priming has belkeserved when the direction

was from L2-L1.
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4.3.1.5.4 Combined Analysis of Experiment 1C and 1D

To test for differences between translation primimdpoth directions, we analyzed
the data from Experiment 1C and 1D in one designgua mixed-effects analysis.
As in unmasked translation priming (Experiment 1#d dB), the main effect of
Target Language was significafi(],15489) = 376.04& = .000]. Responses to L1
targets (822 ms) were faster than to L2 target® (®8). This 58 ms effect was
significant. A significant interaction was observbdtween Bilingual Group and
Target LanguageH(2,15429) = 461.959 = .000]. This interaction is shown in
Figure 4.5. The interaction between Prime Type &adjet Language approached
significance F(1,15469) = 77.430p = .000]. The Cognate Status and Target
Language interaction was also significaR{1,15441) = 13.850p = .000]. The
three-way interaction between Prime Type, BilingGabup and Target Language
approached significancé&(2,15379) = 6.069 = .002]. Another significant three-
way interaction was observed between Cognate StBilisgual Group and Target
LanguagefF(2,15378) = 37.636 = .000].

1200 -+
1000 -
800 -

600 -
@L1-L2 (Bodo-Assamese)

WL 2-L1 (Assamese-Bodo)

Reaction Time (ms)

400 -

200 -

Early Late High Late Low
Bilingual Group

Figure 4.4Mean RTs (ms) as a function of Bilingual Group diadget Language in
Experiment 1C and 1D.
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4.3.1.6General Discussion

The aim of the present study was to gain insighd the way in which Bodo—
Assamese bilinguals represent and process theilatwguages in memory. A lexical
decision task involving a priming paradigm was use@xamine how words from
the two languages that are translation equivaleivsch other would be recognized
under unmasked and masked conditions. In Expersrightand 1B, the participants
were presented with cross-script translation woaitspin an unmasked lexical
decision task. The results revealed significamdi@ion priming in both language
directions but only for the high proficient bilingls. In Experiment 1C and 1D, a
masked translation priming study was conducted len game group of Bodo-
Assamese bilinguals as those in Experiment 1A aBd The results from the
masked priming experiments revealed inhibitive gtation priming effects in both
language directions. This finding deviates from tlesults reported in previous
studies where robust facilitative masked transtapaming has been found in both
L1-L2 and L2-L1 direction, for both same-script addferent-script bilinguals.
Since no such result has been reported in thatitex before for the same task, the
explanations attempted here will be rather speieelaln the next section we discuss
at least two reasons that can be referred to asip@ssources of this deviation:
priming paradigm and SOA.

One of the manipulations of our study was the prgrparadigm of the experiment.
The results yielded by the four experiments coretlicdo far revealed different
results for the unmasked and masked paradigms—Hisagt priming was evident

only in the unmasked paradigm. In the unmaskeddggra the nature of the

experimental task required that both languages veeteve. For that reason, if

priming took place in one language, and the tawga$ presented in the other
language, there was direct lexical input from batilguages during the experiment.
So, in a sense, there was no reason to deactiveteobthe languages even if
selective activation was possible. This is in hvigh the suggestions put forward by
Grosjean (1997a, 1998a) and Li (1996) that wheh baiguages of a bilingual are
simultaneously active, selective activation is lpisaisible. On the other hand, in the

113
TH -1537_09614103



masked paradigm, although input from the otheruagg was presented for a very
brief period of time (50 ms), the participants wa# aware of it. Thus, the nature
of the experimental task required only the targegliage to be active. This aspect
of our result is in line with the predictions of d3jean (1997a) that both lexicons
can be active at the same time when there is lexigait from both languages.

However, they do not demonstrate that both lexicanes active at the same time

when there is no external activation of the sedanduage.

Another manipulation of our study was the cognat¢us of the word. It has been
shown in several studies that cognates are resgdondaster than non-cognates, an
effect known as cognate facilitation effect. Altighuthe pattern of results of our
study did not show cognate facilitation effectlid show a healthy trend of cognate
priming advantage. That is, cognates produced lasgd more stable translation
priming effects than non-cognates. The results wf study revealed translation
priming effect in unmasked paradigm for cognatesweler, for non-cognates, the
translation priming effect was either absent or kv&is finding conforms to the
previous studies by De Groot and Nas (1991), God#iaal. (1997) and Sanchez-
Casas et al. (1992), in which stronger effectsagfnate translations were observed
compared to non-cognate translations. The cognateing advantage can be
interpreted as a combination of meaning and forimipg effects—since cognates
share both meaning and phonology with the targetdwid can facilitate target
processing via the partial activation of the targetrd’s meaning representation
during prime processing, as well as via activatadnform representations (e.g.
phonemes) shared by prime and target. As a rdhbidtform-based facilitation can
add to top-down semantic facilitation to increassnslation priming effects with

cognates in the lexical decision task.

Another interesting finding of our study is the eb&d differences in the results of
the three groups of bilinguals—translation primieifiects were observed only in
case of Early High Proficient and Late High Praditi Bodo—Assamese bilinguals.
It has been suggested in the past that translatiomng occurs because such pairs
are connected at the lexical level and that sersmiaind conceptual representations

are not activated when translation equivalentpeseessed (De Groot & Nas, 1991,
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Kroll and Stewart, 1994). Moreover, following theegdictions of the RHM, the low
proficient bilinguals were assumed to have espgcsttong translation priming
from L2-L1 as a consequence of the relatively gjrtexical connections in this
direction. However, the finding of our study refitidhe role of direct connections
between the translation pairs’ lexical represeotatn the translation process. One
possible explanation as to why translation primiveis observed in high proficient
bilinguals may be due to semantic feature ovemdpch has also been suggested by
De Groot and Nas (1991). Whereas semantic andatamsword pairs are linked in
a similar manner at the lexical level, translatiomsy be different in that they have
increased overlap at the conceptual level. Theeefive translation priming effects
observed with the high proficient bilinguals tesiedthe present experiment are
mediated by semantic representations shared bglataon equivalents and not by
excitatory connections between distinct form repnéstions (e.g., whole-word
orthographic representations) in memory. This figdiefutes Grainger and Jacob’s
(1996) argument that the lexical decision task bansuccessfully performed by
monitoring activity in whole-word orthographic regentations. To conclude, we
attempted to examine lexical representation anctgs®ing in Bodo—Assamese
bilinguals, using unmasked and masked translationipg paradigms in the present
study. The present findings revealed that proficyerather than age of acquisition
in a bilingual’'s two languages can influence howrdg are represented and
processed in memory. Moreover, the priming paradignwhich the words are
presented has a larger impact on the processingoafs. In the next section, we
investigate one of the most studied effects in pslpoguistics—the so called
“semantic priming effect”. After a brief survey thfe literature, four lexical decision
experiments are presented which examines the cbonedetween lexical entries

in the mental lexicon.

4.3.2Semantic Priming

The discussion that a prime word facilitates théssguent pronunciation or
identification of a related target word has beeulgject of controversy (Shelton and
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Martin, 1992; McRae and Boisvert, 1996). Initiallgiifferent researchers have
described the effect in different ways. For exampeyer and Schvaneveldt (1971)
described the it as an “effect of association”, kghas Neely (1977) described it as a
“semantic facilitation effect”. Thompson-Schill &t (1998) puts it as:

Associative relatedness is a normative descriptiotihe probability that one
word will call to mind a second word (e.g., Postnand Keppel, 1970).
Associative relations are assumed to reflect wosd wather than word
meaning (e.g., “needle-thread,” “spider-web”). Trmource of these
associations might be temporal contiguity in verbal written language
(Plaut, 1995) or co-occurrence with propositioncimara, 1992). On the
other hand, semantic relatedness reflects the asitgilin meaning or the
overlap in featural descriptions of two words (e‘ghale-dolphin,” “duck-

chicken”). Although the degree of associative eslaess and semantic
relatedness between two words often vary togeihisrpossible for words to
be either highly associated yet semantically didaimge.g., “coat-rack”) or

weakly associated yet semantically similar (e.gdish-beet”). (p. 440)

Therefore, in the present study, we investigateddhtwo relations separately (see
section 4.3.3 for associative priming). The sentaptiming technique is plausibly
the most frequently used technique in monolingurel bilingual psycholinguistic
studies. In these studies, a target word is pretbgea semantically related prime
word, an unrelated prime word, or a “neutral” priraad the effect of the prime on
target processing is measured. The semantic prireffext is the finding that a
target preceded by a semantically related printegponded to faster than a target
preceded by an unrelated or neutral prime. In tasked version, the prime word is
visually degraded (e.g., by presenting it very fbyier interspersed between two
noise signals) in order to prevent conscious pei@emf the prime (De, Groot,
2011).

The semantic priming effect was first reported bgyer and Schvaneveldt (1971)
and has been a standard finding in monolingualietudf word recognition (e.g.,
Bleasdale, 1987; Ferrand & New, 2003; Neely, Ke&f&oss, 1989; Perea & Rosa,
2002; and see Hutchison, 2003; Lucas, 2000; andyN&@891, for reviews). In the

bilingual domain, cross-language semantic primiag been found by in a number
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of studies using unmasked lexical decision tagk ,(&eatley et al., 1994; Altarriba,
1992; De Groot & Nas, 1991; Jin, 1990; Chen & N§4;9Schwanenflugel & Rey,
1986), as well as masked priming paradigm (De G&oblas, 1991; Duyck, 2005;
Basnight-Brown & Altaribba, 2007). However, a sianiasymmetry like translation
priming is often observed with this other variarit @oss-language priming—
semantic priming effects are generally larger wkien primes are in L1 and the
targets in L2 than vice versa in both same-script different-script bilinguals,
especially when the SOA is relatively short (Scherdlugel & Rey, 1986; Chen &
Ng, 1989; De Groot & Nas, 1991; Duyck, 2005; BabhiBrown & Altaribba,
2007). In contrast, the effect has been shown techmlly large in both directions
with longer SOAs (Frenck & Pynte, 1987; Kirsneakt 1984).

Several theories have been proposed to explaiseimantic priming effect found so
far. The RHM assumes that the connections betwdewdrd form memory and
conceptual memory are stronger than those betw@ewdrd form memory and
conceptual memory. On the other hand, accordingheo distributed meaning
representation account, a semantic priming effestlts from the fact that the
prime’s representation in lexical memory directttivgates the elementary meaning
node it shares with the target’s representatiol@xical memory. In this set-up, no
connections between nodes shared within conceptaalory are required. Overall,
the finding that semantically related prime cariliiate the target has been taken as
evidence that L1 and L2 share the conceptual letledre are not separate sets of
conceptual units for the two languages. This vidweaurse does not preclude the
existence of some conceptual units that could lexiBp to one language, for
example, if that language has a word expressingneept that does not have a

particular lexical correlate in the other language.

4.3.2.1The Present Study

To gain further insight into the language asymmeiryisual lexical decision task,
four more experiments were conducted using crasgdiage semantic priming.
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Non-associative semantically related words (membérthe same category) were
used, avoiding explicitly associative relationshipsing a priming paradigm, three
groups of Bodo—Assamese bilinguals were visuallgspnted with pairs of words
that either had a semantic relation (semanticalgted) to the target or no relation
(unrelated) to the target word. With regard to ®REIM which suggests that
conceptual information is not as easily accessdtian_2, it was hypothesized that
semantic priming effect would, therefore, be largethe L1-L2 direction than in

the L2-L1 direction. Moreover, with regard to RHMaother claim regarding
proficiency, it was expected that, low proficierlingual would show null or weak

effects of semantic priming when primes are in b2 #argets in L1, whereas high
proficient bilinguals would show robust semantianpng effects regardless of

direction.

4.3.2.2Unmasked Semantic Priming from L1-L2 (Experimen) 2A

Experiment 2A examines cross-language semanticimgiiiom L1-L2, using the
same target words as in the translation primingegrgents. The primes were
semantic related to the targets. As before, hathefstimuli were cognate words,

while the other half were non-cognate words.

4.3.2.2.1 Method

Participants. Forty-nine participants with an average age or 3&8&rs (SD =

4.04) voluntarily took part in this and the followg semantic priming experiments.
They were from Bathoupuri and were from the samaufation and had a similar
L2 history as the participants in the translationmmg experiments. The

participants were asked to rate (from 1 to 7) tladilities in speaking, reading,
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writing and comprehension in both languages. Tdhl@ reveals the mean ratings

and language background data reported for the traes of bilinguals.

Table 4.13 Self-Report Ratings in Bodo and Assamese for Alteg Bilingual
Groups in Experiment 2A

Bodo (L1) Assamese (L2)

Early Late High Late low Early Late High Late Low
(n=17) (n=14) (n=18) (n=17) (n=14) (n=18)

Age of acquisition (years) 4.5 3.2 3.5 3 8 8.6
Mean daily usage (%) 49.5 % 47.2 % 50.1% 36.6% .434 16.6 %
Self-ratings (7 point scale)
Speakin 6.7 7 6.2 6 6 4.5
peaking 0.6 0) 1.7) (1.7 (1.2) (0.8)
Readin 6 6.8 6.5 5.8 5.3 2.8
9 .7 (0.5) (0.5 (1.5 (1.0) (0.9
Writin 6 6.8 6.2 5.1 4.5 1.8
9 .7 (1.2) 1.7) ) (1.2) (0.9
Comprehension 5.7 6 5.2 5.2 5.2 2
(2.3 (1.2) (2.3 (2.6) (0.5) (1.3

Analyses of the self-report data revealed that ldpga reading, writing, and
comprehension skills were rated as being signifigabetter in Bodo than in
Assamese. The ratings for Bodo on all four measwe® similar for the Early
High Proficient and the Late High Proficient groupsth no significant differences
between high proficient groups and low proficienbup. However, the Assamese
ratings on all four proficiency measures were hidgioe the high proficient groups
than for the low proficient group. In order to tugt assess the proficiency levels of
the participants, all participants took part in @jective naming test. Table 4.14

provides the mean scores on the objective namstgridooth Bodo and Assamese.

Table 4.14Mean Scores on the Objective Naming Test in Bauth Assamese for
All Three Bilingual Groups in Experiment 2A

Bilingual Group Bodo Assamese

Early High Proficient 50.2 49.6

Late High Proficient 50.3 47.5

Late Low Proficient 51.1 38.1
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T-tests performed on the means of the Assamesesspoovide statistical support
for the proficiency and AoA manipulations. The fsishow that the Early High
Proficient group’s scores and the Late High Prefitigroup’s scores did not yield a
significant differencet[46) = 1.13,p = .642], indicating that the two groups were
similar in L2 proficiency (49.6 vs. 47.5). Howevére average L2 (Assamese) score
for the Late High Proficient group is noticeablygiher than the corresponding
average for the Late Low Proficient group (47.538.1) and the scores yielded a
significant differencet[46) = 8.71p = .000].

Stimuli. All target stimuli were identical to the translatipriming experiments.
Eighty Bodo words were selected as semanticallgtedl primes, replacing the
translation primes of translation priming experitseiisee Appendix H). These
related primes were selected from a norming stedg @Appendix E (ii)) conducted
with 10 participants from the same bilingual popiola who did not take part in this
and the subsequent experiments. The unrelated gamd nonwords were the same
as those used in the translation priming experimeiiable 4.15 provides an

example of a stimulus set.

Table 4.15Examples of a Stimulus Set Used in Experiment 2A

Cognate Non-cognate
Prime Type Word Nonword Word Nonword
T relation CIEEER) CIERED) 3YARF(Te IYAT-(Ne
“laddu-pancaké “navelstomach
Control ATAST-3187 AT f7 qT—(Te AERCI
“eastpancaké “language-stomach

Note. %1% [laru], *P37 [pithal; *&TetaTr [sanza]; 437 [bithal; *3¥AR [uthumai]; *T®
[pet]; *Td [rau]; *(®@ [ghet]

Procedure. The same procedure as in the unmasked translatioming
experiments was used for stimulus presentation datd collection. Participants
were tested individually in a quiet room. Eachltbegan with a fixation ‘+’ for 500

ms, followed by the prime, which stayed on the ecréor 100ms, and then the
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target appeared and remained on the screen ustipdnticipant performed the

lexical decision or for a maximum of 2,000 ms.

4.3.2.2.2 Results

A mixed-effects analysis was run on the reactioretdata and error data separately.
The results of the reaction time data did not reaeaain effect of Prime Typd-K

1]. The main effect of Cognate Status was alsosmntificant F< 1]. However,
significant a main effect of Bilingual Group wasiaent [F(2,46) = 14.096p =
.000]. Another interesting observation was a sigaift interaction between Prime
Type and Bilingual GroupH(2,6577) = 42.237p = .000]. Only the Late low
proficient bilinguals produced significant primirgdfects of 48 ms and 32 ms in
both cognate and non-cognate conditions respegtifeble 4.16 shows the mean
reaction times (ms) and percentage of errors ametibn of Cognate Status and

Prime Type.

Table 4.16Mean RTs (ms) and Percentage of Errors for CogaateNon-Cognate
Targets Primed by Semantically Related and by @tedl Control Primes in
Experiment 2A

Cognate Status

Overall Cognate Non-cognate
Prime Type RT (Error %)  RT (Error %) RT (Error %) Cognate effect
Semantic 805 (14.5) 809 (13.7) 800 (15.4) -9
Control 806 (17.2) 824 (19.5) 788 (15.4) -36
Priming 1 15 -12

Planned comparisons performed on the individuanpg effects for the three
groups of bilinguals revealed that reaction timdsthee Early High Proficient
bilinguals (740 ms) were the shortest as comparddite High Proficient (816 ms)
and Late Low Proficient bilinguals (870 ms). Moreovnone of the bilinguals

showed any facilitation for cognate words. The meesaction times and percentage
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of errors as a function of Prime Type, Cognate UStaand Bilingual Group are

presented in Table 4.17.

Table 4.17Mean RTs (ms) and Percentage of Errors for CogaradeNon-Cognate
Targets Primed by Semantically Related and by atedl Control Primes for All
Three Bilingual Groups in Experiment 2A

Cognate Status/Bilingual Group

Cognate Non-cognate

Early Late high  Late low Early Late high Late low

Prime Tvpe RT RT RT RT RT RT
yp (Error %)  (Error %) (Error %) (Error %) (Error %) (Error %)
Semantic 764 790 854 755 789 846
1.3) 4.7) (22.1) (3.7) (6.5) (23.2)
Control 745 762 902 697 732 878
(6.6) (9.2) (28.3) (1.2) (8.1) (24.8)
Priming =19 -28 48 -58 -57 32

Results of the error data did not reveal a maiecefdf Prime TypeH < 1]. Number

of errors was almost similar to targets when thegrevprimed by semantically
related primes and by unrelated controls. The etata did not reveal a main effect
of Cognate Statud=[< 1]. However, the main effect of Bilingual Grouppaoached
significance in the error analysis(R,46) = 11.037p = .000]. Fewer errors were
observed for the Early High Proficient bilingualsdagreater errors were observed
for the Late Low Proficient bilinguals. Lastly, gdsoc comparisons of the nonword
data were conducted. Analyses of the mean reasti@s to nonwords showed that
the participants took significantly longer to resgao nonwords (965ms) than to
words (810 ms).

4.3.2.2.3 Discussion

Experiment 2A adopted a semantic priming paradigrd #ound that bilinguals
produced cross-language priming effects. This figdis consistent with previous

within-language and cross-languages semantic pgistundies.
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4.3.2.3Unmasked Semantic Priming from L2-L1 (ExperimeBj 2

The aim of Experiment 2B was to examine cross-laggusemantic priming from

L2-L1 using the same stimuli as in Experiment 2A.

4.3.2.3.1 Method

Participants. The participants who took part in Experiment 2Artis#gpated in

this experiment.

Stimuli. The stimuli remained the same.

Procedure. The procedure adopted for Experiment 2A, was used tliis

experiment.

4.3.2.3.2 Results

As in Experiment 2A, a mixed-effects analysis was on the reaction time data and
error data. The results of the reaction time amalgsowed that the main effect of
Prime Type was not significantF[< 1]. The main effect of Cognate Status
approached significancd=(1,151) = 11.402p = .001]. The interaction between
Prime Type and Bilingual Group approached signifceaF(2,7163) = 32.980p =
.000]. The Cognate Status and Bilingual Group adgon was also found to be
significant F(2,7164) = 23.904p = .000]. Finally, the three-way interaction
between Prime Type, Cognate Status, and Bilingualuf reached significance
[F(2,7163) = 5.727p = .017]. Table 4.18 shows the mean reaction ticed
percentage of errors as a function of Cognate Statd Prime Type.
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Table 4.18Mean RTs (Ms) and Percentage of Errors for CogaateNon-Cognate
Targets Primed by Semantically Related and by tedl Control Primes in
Experiment 2B

Cognate Status

Overall Cognate Non-cognate
Prime Type RT (Error %) RT (Error %) RT (Error %) Cognate effect
-36
Semantic 718 (4.9) 736 (5.3) 700 (4.5)
-55
Control 698 (7.5) 725 (10) 670 (9.2)
Priming =20 =dLdk =30

As in the previous experiments, planned compariseese performed on the
individual priming effects for the three groupshainguals. Unlike Experiment 2A,
the results revealed similar reaction times for thllee bilinguals (Early High
Proficient = 708 ms, Late High Proficient = 730 rhate Low Proficient = 708 ms).
However, as in Experiment 2A, all three BilinguatoGps failed to produce any
cognate facilitation effect. Table 4.19 shows treamreaction times and percentage

of errors as a function of Prime Type, Cognateustaind Bilingual Group.

Table 4.19Mean RTs (ms) and Percentage of Errors for CogaateNon-Cognate
Targets Primed by Semantically Related and by @iedl Control Primes for All
Three Bilingual Groups in Experiment 2B

Cognate Status/Bilingual Group

Cognate Non-cognate

Early Late high  Late low Early Late high Late low

Prime Tvpe RT RT RT RT RT RT
yp (Error %) (Error %) (Error %) (Error %) (Error %) (Error %)

Semantic 735 746 737 718 783 682
(3.3) (4.9 (6.9) (3.6) (5.3) (5.3)

Control 713 722 738 664 732 676
(7.9 (8.6) (11.5) (4.8) (6.1) (5.6)

Priming =22 =24 1 -54 -51 -6
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In the mixed-effects analysis on mean error peeg@d, the main effect of Prime
Type tended towards significancé&(1,151) = 2.273,p = .034]. Participants
recognized Bodo targets preceded by Assamese denpaimhes more accurately
than those preceded by Assamese unrelated confimdsmain effect of Cognate
Status was not significant, and neither was theraation between Prime Type and
Cognate Status [afffs < 1].

The main effect of Bilingual Group approached digance in the error analysis
[F(2,7163) = 4.945p = .001]. Fewer errors were observed for the E&figh
Proficient bilinguals and greater errors were obseérfor the Late Low Proficient
bilinguals. Lastly, comparisons of the nonwordadatere conducted. Analyses of
the mean reaction times to nonwords showed thapahEcipants took significantly

longer to respond to nonwords (836 ms) than to a/¢r@2 ms).

4.3.2.3.3 Discussion

Contrary to Experiment 2A, the result of this expent did not show any cross-
language semantic priming effect. This finding ansistent with the predictions of
the RHM, a strong version of which predicts nufeefs of semantic priming when

the primes are in L2 and the targets in L1.

4.3.2.3.4 Combined Analysis of Experiment 2A and 2B

Combined analysis of the data of Experiment 2A @Bdusing a mixed-effects
analysis provided the following results. The maiffie& of Target Language
approached significancd-(1,13924) = 1653p = .000]. The interaction between
Prime Type and Target Language was also signififiafit,13924) = 25.165p =
.000]. The Cognate Status and Target Languageattten approached significance
[F(1,13924) = 11.939p = .001]. Another significant interaction was olvsel
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between Bilingual Group and Target Languag€[13907) = 707.151p = .000].

This interaction is shown in Figure 4.6.
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BL1-L2 (Bodo-Assamese)
B[ 2-L1 (Assamese-Bodo)

Reaction Time (ms)

Early Late High Late Low

Bilingual Group

Figure 4.5Mean RTs (ms) as a function of Bilingual Group draget Language in
Experiment 2A and 2B.

The three-way interaction between Prime Type, Buml Group, and Target
Language approached significan¢€Z,13907) = 14.760p = .000]. The Cognate
Status, Bilingual Group and Target Language wase &sind to be significant
[F(1,13907) = 11.830p = .001]. Finally, The Prime Type, Cognate Statnd a
Target Language interaction also approached sogmée F(1,13924) = 8.130p =
.004].

4.3.2.4Masked Semantic Priming from L1-L2 (Experiment 2C)

In Experiment 2C, we investigated cross-languageaséic priming effects using a
masked paradigm. Unlike previous unmasked semantiaing experiments in
which the prime and target were both visible, thiBnps in a masked priming

experiment were presented so briefly that partitipavere not aware of the prime.
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4.3.2.4.1 Method

Participants. The participants for this experiment were the s8ogo-Assamese

bilinguals who took part in Experiment 2A and 2B.

Stimuli. The stimuli were identical to Experiment 2A.

Procedure. The experiment was conducted in the same mannier Bsperiment
2A. The only difference in Experiment 2C was thahask had been added to each
experimental trial. Therefore, each trial begarvatforward mask (represented by
ten hash marks) which appeared for 500 ms and nvagediately replaced by a 50
ms prime word. The target word or nonword then aeptl the prime word and
remained on the screen until the participants medgo or for a maximum of 2,000
ms The participants were instructed to press thekey on the keyboard with their
right index finger if the target letter string waseal word and the “z” key with their
left index finger if a nonword appeared. The pgaats were told to respond as

quickly and as accurately as possible.

4.3.2.4.2 Results

Outliers were removed from the analysis and a meféects analysis was run on
the reaction time data and error data separatelyleT4.20 shows the mean reaction
times and percentage of errors as a function ehéiype and Cognate Status. The
result of Experiment 2C revealed a significant mefiiect of Prime TypeH(1,149)

= 25.875,p = .000]. However, semantically related words (&%) were reacted to
more slowly than unrelated words (768 ms) whichidatk that there was inhibition
rather than facilitation. The main effect of Cogn&tatus was margindf(l1,149) =
3.347,p = .021], indicating that reaction times of the remgnate words (794 ms)
were faster than cognate words (824 ms). This atd&cthat there was no cognate
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facilitation effect. The main effect of Bilingual r@up approached significance
[F(2,46) = 7.057p = .011]. The interaction between Prime Type anltingual
Group approached significancé&(2,6294) = 10.985p = .001]. A significant
Cognate Status and Bilingual Group interaction &kE® observedH(2,6294) =
6.867,p = .009].

Table 4.20Mean RTs (ms) and Percentage of Errors for CogaadeNon-Cognate
Targets Primed by Semantically Related and by Witedl Control Primes in

Experiment 2C
Cognate Status
Overall Cognate Non-cognate
Prime Type RT (Error %) RT (Error %) RT (Error %) Sounals effect
Semantic 851 (25.3) 862 (19.3) 840 (19.4) 22
Control 768 (21.9) 787 (17.3) 748 (12.7) p°
Priming -83 =75 =92

Planned comparisons performed on the individuanmg effects for the three
groups of bilinguals revealed no semantic primiogé&ny of the Bilingual Groups.
Unlike Experiment 2A and 2B, reaction times of Ealy High Proficient bilinguals
(889 ms) were longest as compared to the Late Rigificient (824 ms) and Late
Low Proficient bilinguals (730 ms). Table 4.22 glsathe mean reaction times and
percentage of errors as a function of Prime Typegn@te Status, and Bilingual

Group.

Results of the error data revealed a marginal retiect of Prime TypeH(1,149) =
2.119,p = .018]. Targets were responded to more accurategn they were primed
by unrelated controls as compared to when they wemeed by semantically related
words. The main effect of Cognate Status was mptifstant [F < 1]. However, the
main effect of Bilingual Group approached significa in the error analysis
[F(2,46) = 9.062,p = .000]. Fewer errors were observed for the E&ilgh
Proficient bilinguals and greater errors were obsgrfor the Late High Proficient

bilinguals. Lastly, comparison of the nonword dats conducted. Analyses of the
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mean reaction times to nonwords showed that th&cymants took significantly

longer to respond to nonwords (1057 ms) than tals/¢r70 ms).

Table 4.21Mean RTs (ms) and Percentage of Errors for CogaradeNon-Cognate
Targets Primed by Semantically Related and by atedl Control Primes for All
Three Bilingual Groups in Experiment 2C

Cognate Status/Bilingual Group

Cognate Non-cognate

Early Late high  Late low Early Late high Late low
RT RT RT RT RT RT

Prime Type (Error %) (Error %) (Error %) (Error %) (Error %) (Error %)
Semantic 942 910 782 904 946 775
(15.8) (17.1) (21.1) (12.8) (15.3) (22.7)
Control 878 849 695 831 852 666
(14.9) (13.5) (18.5) (9.6) (15.6) (14.3)
Priming -64 -61 -87 =73 -94 -109

4.3.2.4.3 Discussion

The results of Experiment 2C showed that unlikedgxpent 2A, L1 primes failed
to facilitate L2 targets when a masked paradigm wgasl. The results of the study is
consistent with the findings of Basnight-Brown &t#&driba (2007), who did not find
significant semantic priming for semantically relhtwords with a forward mask

design.

4.3.2.5Masked Semantic Priming from L2-L1 (Experiment 2D)

To gain further insight into the language asymmatrghe masked cross-language

priming paradigm, Experiment 2D was run using cilasguage semantic priming.
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4.3.2.5.1 Method

Participants. The same participants, who took part in the previsemantic

priming experiments, participated in this experitreswell.
Stimuli. The eighty Assamese word targets of Experiment @Ctheir respective

Bodo translation primes were used again, but nespectively, as Assamese (L2)

translation primes and corresponding Bodo (L1) wardets.

Procedure. The design and procedure of the present experimerg identical to

those of Experiment 2C.

4.3.2.5.2 Results

Similar to the previous experiments, a mixed-efeahalysis was run on the
reaction time data and error data after removintjevs from the data. Table 4.22
shows the mean reaction times and percentageafears a function of Prime Type
and Cognate Status. In the reaction time analfssmain effect of Prime Type was
observed to be significant(1,146) = 20.269p = .000]. However, similar to

Experiment 2C, semantically related words (752 mweaje responded to slowly as
compared to unrelated control words (685 ms).

The main effect of Cognate Status approached signife F(1,146) = 15.312p =
.000]. The main effect of Bilingual Group was nmrsficant [F < 1]. However, the
interaction between Prime Type and Bilingual Groaggproached significance
[F(2,6757) = 24.633) = .000]. The Cognate Status and Bilingual Groupraction
was also significantHq(2,6757) = 19.858 = .000]. Finally, a significant three-way
interaction between Prime Type, Cognate Status, Bihdgual Group was also
observedf(2,6757) = 28.028) = .000].
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Table 4.22Mean RTs (ms) and Percentage of Errors for CogaateNon-Cognate
Targets Primed by Semantically Related and by tedl Control Primes in
Experiment 2D

Cognateness
Overall Cognate Non-cognate
Prime Type RT (Error %)  RT (Error %) RT (Error %)c0gnate effect
Semantic 752 (15.7) 785(21.8)  719(102) 06
Control 685 (9.8) 710 (12.1) 659 (7.7) -1
Priming -67 -75 -60

Planned comparisons performed on the individuahimg effects for the three types
of bilinguals revealed that the reaction time dgfeces between all three Bilingual
Groups was not significant (Early High Proficien733 ms, Late High Proficient =
736 ms, Late Low Proficient = 703 ms). Moreover cognate facilitation effect was
observed with any of the bilingual groups, repiiegtthe pattern of Experiment 2A,
2B, and 2C. The mean reaction times and percewtageors as a function of Prime

Type, Cognate Status, and Bilingual Group are ptesein Table 4.23.

Table 4.23Mean RTs (ms) and Percentage of Errors for CogaateNon-Cognate
Targets Primed by Semantically Related and by @iedl Control Primes for All
Three Bilingual Groups in Experiment 2D

Cognate Status/Bilingual Group

Cognate Non-cognate

Early Late high  Late low Early Late high Late low

Prime Tvpe RT RT RT RT RT RT
yp (Error %) (Error %) (Error %) (Error %) (Error %) (Error %)
Semantic 806 824 763 744 752 695
(21.7) (22.7) (22.1) (7.8) (10.2) (13.6)
Control 733 729 688 650 640 668
(11.8) (11.9) (12.4) (2.4) (5.8) (11.2)
Priming =73 -95 =75 -94 =112 =27

In the mixed-effects analysis on the error data,ntain effect of Prime Type tended

towards significanceH(1,146) = 12.409p = .000]. Participants recognized Bodo

131
TH -1537_09614103



targets preceded by Assamese unrelated controbprmore accurately than those
preceded by Assamese semantically related primles. niain effect of Cognate
Status was significantF[1,146) = 13.153p = .000]. Errors were numerous for
cognate targets than for non-cognate targets. Tdie effect of Bilingual Group did
not approach significance in the error analyBis:[L]. However, the Cognate Status
and Bilingual Group interaction was found to bengfigant [F(2,6757) = 9.239 =
.000]. The percentage of errors for all three Bplial Groups was numerous for the
cognate targets than for the non-cognate targatgly.. comparisons of the nonword
data were conducted. Analyses of the mean reatitraes to nonwords showed that
the participants took significantly longer to resgao nonwords (882 ms) than to
words (709 ms).

4.3.2.5.3 Discussion

The results of this experiment demonstrated thk &dcfacilitation in the L2-L1
direction, when primes were semantically relatedthte targets. This finding is
consistent with Basnight-Brown and Altarriba’s (ZDGesults where no semantic
facilitation was observed in the L2-L1 directiorherlfinding also conforms to the
predictions of the RHM which predicts null effeatshis direction.

4.3.2.5.4 Combined Analysis of Experiment 2C and 2D

To test for differences between translation primimdpoth directions, we analyzed
the data from Experiment 2C and 2D in one designgua mixed-effects analysis.
The combined analysis revealed a significant mdfece of Target Language
[F(1,13271) = 562.02% = .000]. The interaction between Prime Type ancydia
Language approached significandg1,13266) = 7.170p = .007]. The Cognate
Status and Target Language interaction was alsadftm be significantH(1,13265)
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=16.818p = .000]. Of crucial interest, was the interactimiween Bilingual Group
and Target Language which was found to be venyifggnt [F(2,13261) = 307.603,
p = .000]. This interaction is shown in Figure 4&hally, the three-way interaction
between Relatedness, Bilingual Group and Target glage approached
significance F(2,13226) = 22.394) = .000].
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Figure 4.6 Mean RTs (ms) as a function of Bilingual Group diadget Language in
Experiment 2C and 2D.

4.3.2.6General Discussion

The present study used semantic priming as an iex@etal procedure, in two
different paradigms (unmasked and masked), to en@urtiie connections between
entries in the mental lexicon. Experiment 2A ande&étBployed unmasked priming
paradigm and Experiment 2C and 2D employed maskedrny paradigm. Because
conceptual memory is the locus of the effect, pnoreffects were expected to occur
if access to conceptual memory had indeed takewepldhe results of the
experiments showed a pattern different from thesietion priming experiments.

When the prime and the target were semanticallgted| cross-language priming
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was found only in L1-L2. As mentioned, the RHM wases that the connections
between the L1 word form memory and conceptual nmgrace stronger than those
between L2 word form memory and conceptual memdty. a consequence,
accessing conceptual representations from L1 fa¥presentations is easier than
from L2 form representations, and conceptual acfrtess an L2 representation may
often fail. In other words, a strong version of thedel would predict null effects of
semantic priming when the primes are in L2 andtdingets in L1 (De Groot, 2011).
The findings of our study conform to the predicioof the RHM—the pattern of
cross-language semantic priming effect from L1-L&swgtrong and consistent, but

the effect from L2-L1 was null.

One of the factors that might be responsible fer adsymmetric semantic priming
effects is the stimulus onset asynchrony (SOA). odding to Kroll and Sholl
(1992), “semantic priming effects are generallgé&rwhen the primes are in (the
stronger) L1 and the targets in (the weaker) L2 thiae versa, especially when the
duration between the onset of prime and targeelegively short. In contrast, with
relatively long SOAs the effect has at least twhemn shown to be equally large
with primes in L2 and targets in L1 as with primed.1 and targets in L2". In our
study, the SOAs of 50 ms and 100 ms were relatisbbrt, which can account for
the observed asymmetry. Therefore, with the contbresults obtained with shorter
SOAs we can assume that L2 words may also accesemmal memory directly

but do so less often or less often quickly enough.

Although the pattern of results in the presentyssigpports one of the predictions of
the RHM, that is, L1 primes produced stronger sdimgmiming effects as opposed
to null priming effects produced by L2 primes ire thnmasked paradigm, it refutes
the other prediction of the model regarding the Ibetween the proficiency of
bilinguals and processing routes. As per the mddgh proficient bilinguals should
produce larger priming effects than low proficieiiinguals because high proficient
bilinguals share direct and stronger conceptudklithan low proficient bilinguals,
who access the conceptual system only via the kicde system. However, a
problem in the present study is that it showedtgepaof result quite different than

the predictions of the RHM. In Experiment 2A, ohlgte Low Proficient bilinguals
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produced stronger semantic priming effects. Sircsuch result has been reported
in the literature before for the same task, thelaxations attempted here will be
rather speculative. One possible explanation f@ fgossible sources of this
deviation can be attributed to the architecturasteayps of the bilinguals. As
mentioned before, a number of studies that havenevaal the neural underpinnings
of bilingual representations suggest that differarthitectures are found in those
who learned their second languages before age seeesus later (e.g., Kim,
Relkin, Lee, & Hirsch, 1997; Weber-Fox &Neville,9%® Wauillemin & Richardson,
1994). Based on this finding, if we assume thahgilals having high proficiency in
L2, store and access L1 and L2 words from two lagguspecific conceptual
representations, then cross-language priming sffettould not be obtained.
However, if only low L2 experience bilinguals staed access L1 and L2 words
from a common conceptual representation, while higjlexperience bilinguals have
separate lexicons, then cross-language primingtsfigill be obtained for Low, but
not High, L2 proficient participants. Although, tpattern of results observed in our
study is consistent with the hypothesis on theitecture of the bilinguals relative

to their proficiency, further research is requifedthe clarification of this point.

To conclude, although the present study very gleaHows that the order of
presenting prime and target languages affects ¢geed of semantic priming, they
are less clear in demonstrating the effects of §@ af acquisition and proficiency
responsible for semantic priming. Moreover, theneixation of whether L1 and L2
semantic information is stored and retrieved froshared semantic system or two
language specific semantic systems in bilinguats Wwigh and low L2 proficiency,
provided support for the notion that words in lowofitient bilingual’'s two
languages share a common conceptual representhittovever, the overall results
for the high proficient bilinguals provided suppddr the notion of separate
conceptual representations. These findings haverakeimplications for models of
lexical access in bilinguals that provide suppaoit the hypothesis that there is a
common conceptual representation in bilinguals speetive of their second
language age of acquisition and level of proficierin the next section we continue
our investigation of cross-language priming effectsBodo—-Assamese bilinguals

using the associative priming paradigm.
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4.3.3Associative Priming

As mentioned above, the degree of semantic ancciasse relatedness between
two words has been an issue of debate. A numb&udfes have tried to disentangle
the relationship between semantic and associatioelsv For example, Fischler
(1977) investigated priming effects using word pawhich were associatively
related (e.g., cat-dog) and word pairs that wenmasdically related but not
associated (e.g., table-stool) in a double lexieadision task. The word pairs were
presented simultaneously and the participants dabktide whether both strings of
letters were words or not. Fischler observed bstoeaative and semantic priming
and thereby concluded that semantic priming can owy result from word
association but from semantic relations among wasswell. However, when
Lupker (1984) and Shelton and Martin (1992) usethadard lexical decision task,
they failed to replicate the result of Fischleer#by attributing the priming effects
to the use of simultaneous lexical decision tagkelt®n and Martin (1992), in
particular, suggested that in Fischler's study,mpng effect observed for
semantically related but unassociated word pasgslted from controlled rather than
automatic processing, providing support for theorien priming based on
associative relatedness. Indeed, Shelton and M@@82, p. 1204) concluded that
“words that are very similar in meaning or sharimgny features will not show
automatic semantic priming if they are not alsmasged”. Moreover, Lucas (2000)
and Hutchison (2003) examined semantic priming scifferent tasks (such as
naming, paired lexical decision, lexical decisionthwa mask, and serial or
continuous lexical decision) in their meta-analystthe literature and showed that
the effects were similar across tasks (a concluaisa shared by Hutchison, 2003),
with only a smaller priming effect observed in nagiiThey further concluded that
nevertheless, careful selection of word pairs eelatsemantically but not
associatively can produce “pure semantic” primirftead (see also McRae &
Boisvert, 1998; Moss, Ostrin, Tyler, & Marslen-Wifg 1995; Perea & Gotor, 1997;
Perea & Rosa, 2002; Seidenberg, Waters, Sandeitsanger, 1984; Thompson-
Schill et al., 1998; Williams, 1996). For examplee study by McRae and Boisvert
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(1998) provide one of the most convincing demotisinaof “pure semantic”
priming effect. They used two types of experimentanely, lexical decision task
and semantic decision task and observed robustaitito semantic priming effect
for highly similar prime-target pairs that were ssaciated (such as “whale-
dolphin”, “missile-bomb”). To further test the rotd similarity and frequency, they
conducted a final experiment in which they testguldts, i.e., target (e.g., jar) was
paired with both a highly similar prime (e.g., b®ftand a less similar prime (e.g.,
plate) at two different SOAs (250 ms and 750 md)e Tesults showed that for
highly similar pairs priming was evident at both A but for less similar pairs
priming was observed only at the long SOA, indregtihat for highly similar pairs,
priming is indeed automatic. McRae and Boisvert9g)9therefore attributed the
null priming effects in Shelton and Martin’s expeents to be the result of a number
of factors—the prime-target pairs were moderatelyilar and targets were

relatively short and frequent (such as “duck-cotkhife-hnammer”, “nose-hand”).

In 1998, Thompson-Schill et al. (1998) investigateel role of direction in obtaining
priming effects in a lexical decision task and ardvoaming task. They used two
types of word pairs, (1) semantically related aBy gssociatively related without
semantic similarity. They observed that semanficalelated pairs showed
comparable priming effects in both direction, wlaeehe associatively related pairs
did not produce priming effects in either directiara haming task. The findings of
this study seem to indicate that semantic simylastsufficient to produce priming
whereas associative relatedness is not (but seehidah, 2003, for a criticism).
Reliable priming effects for pairs that were high$gmantically related but
associatively unrelated (such as synonyms, antorgmalscoordinates) were also
observed by Perea and Rosa (2002) in a maskedladecision experiment using
different SOAs (83 ms, 100 ms, 116 ms and 166 ig. overall findings of the
studies mentioned above thus firmly establish tkistence of “pure semantic”
priming effect, i.e., automatic semantic priming tine absence of normative

association.

The number of studies which have taken the issu®ufe associative” priming

(i.e., word pairs that are associatively relatetidmmantically unrelated) is very less
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(see Lucas, 2000, and Hutchison, 2003, for revielas) example, Hodgson (1991)
and Williams (1996) investigated pure associativienimg in lexical decision and
naming tasks. The critical stimuli in the experimertiuded phrasal associates, i.e.,
words that tend to co-occur in common phrases, (bgJp-wanted). The results
showed robust associative priming effects in baitk$, and thus suggesting the
presence of “pure associative” priming because salrassociates share very little
semantic overlap. However, Lucas (2000) argued ttiatexperiments of Hodgson
(1991) had methodological problems and the stimulhe study by William (1996)
were semantically related in many ways. To sum aifhough, semantic and
associative priming effects have become the sulgesbme controversy, most of
the previous studies have explored the two effegparately, with different stimuli.
This point has been addressed explicitly in thesgmée study where we tested both
semantic priming (see Experiment 2A, 2B, 2C, and 3abd associative priming

with the same stimuli.

4.3.3.1The Present Study

The experiments reported in the present study &xtos associative relationship in
the absence of semantic similarity. The aim of shedy was to examine under
which conditions automatic associative priming effecan be obtained, and to
analyze the time course of associative activaiomemory. The present series of
experiments used two priming paradigms—the unmapkiesing paradigm and the

masked priming paradigm.

4.3.3.2Unmasked Associative Priming from L1-L2 (Experirh8A)

Experiment 3A examined the nature of cross-langupgening effects with
associatively related pairs (without semantic refgtwhich were presented at SOA

of 100 ms in a lexical decision task with the unkeaspriming technique.
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4.3.3.2.1 Method

Participants. A total of fifty participants with an average age3@.6 years $D =
5.02) from Ganeshpara, Guwahati, took part in #md the rest of the associative
priming experiments. Participants were native spesabf Bodo with Assamese as
their second language. All of them had either néwson or corrected-to-normal
vision. Each participant completed a language backgl questionnaire indicating
their use of Bodo and Assamese in various cont@kisy also rated proficiency in
both languages. Self-report data of the participanatings of their current ability to
speak, read, write, and understand in both BodoAssamese on a 7-point scale
was included. Responses on the language histostiqgneaire indicated that all the
participants had learned Bodo before AssameseehBl presents other data like
the mean age at which participants reported beginto acquire both Bodo and

Assamese and their mean daily usage in the twatges.

Table 4.24 Self-report Ratings in Bodo and Assamese for AlreEh Bilingual
Groups in Experiment 3A

Bodo (L1) Assamese (L2)

Early Late High  Late low Early Late High  Late Low
(n=14) (n=17) (n=19) (n=14) (n=17) (n=19)

Age of acquisition (years) 1.3 1.7 2.1 3.3 14.3 615.

Mean daily usage (%) 52.3% 49 % 48 % 39.1% 36.7 % 20.1 %

Self-ratings (7 point scale)

Speaking 6.7 7 6.5 6.7 6.5 4.2
(0.6) 05) (1.5 1) (1.0)

Reading 6.3 6.5 6.5 6.3 5.5 3.4
(0.6) (1) 05)  (1.2) 1) (1.2)

Writing 6.3 7 6.2 5.7 4.2 2.3
(0.6) 12) (2.3 2.2) (1.2)

Comprehension 6 7 6.1 5.3 4.5 3.0
(1) (1.0)  (2.0) (1.7) (2.3)

The results of the self-report ratings show that Bodo ratings of the three groups
of bilinguals on all four proficiency measures amilar. However, the Assamese

ratings on all four proficiency measures are higloerthe high proficient groups
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than for the low proficient group. Apart from thelfsreport measures, participants
took part in two versions of the Objective Namirgsfin both Bodo and Assamese,
as an objective measure of language fluencies entwo languages. Table 4.25
provides the mean scores of the objective namistgieBodo and Assamese.

Table 4.25Mean scores on the Objective Naming Test in Bodb Assamese for
all three Bilingual Groups in Experiment 3A

Bilingual Group Bodo Assamese
Early High Proficient 52.4 49.3
Late High Proficient 51.1 50.3
Late Low Proficient 50.2 38.4

Stimuli. The target words used in the translation primind aamantic priming
experiments were selected for this task with theepkon that prime-target pairs
were associatively related to each other. In sefcHpurity” in our experimental
stimuli we controlled association values (in terofistrength of verbal association)
of the pairs for “pure associative pairs” (non-satid. Associative strength of these
words was assessed using a norming study (see Appén (iii)). The related
primes were matched to the unrelated primes fauigacy of occurrence and word
length. Prime-target pairs were counterbalanceasacitwo experimental lists.

Participants were randomly assigned to one ofwlestimulus lists.

Table 4.26Examples of a Stimulus Set Used in Experiment 3A

Cognate Non-cognate
Prime Type Word Nonword Word Nonword
Associative .q#rﬁn—wrm RrAT—T AT 3YAT—(TO
“bindi-forehead “navel-stomach
Control SIRTNAR —F SIRTAR =T RICE&I0) NERGIC)
“pumpkin-forehead “language-stomach

Note. *®&IT [phwtha]; =T [kopal]; *SNR [zwgwnar]; 1 [mopal]; *3YATT
[uthumai]; X™1@ [pet]; X9 [rau]; *(F9 [ghet]
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Procedure. Participants were tested individually in a quiedmo On each trial, a
fixation composed of a plus sign (+) was presefved00 ms on the center of the
screen. Next, a prime word in Bodo was presented@ ms. The prime word was
immediately replaced by an Assamese target itemtaathained on the screen until
the participants responded or for a maximum 2,080Participants were instructed
to press one of two buttons on the keyboard (‘m’yies and ‘z’ for no) to indicate
whether the Assamese target word was a legitimawamese word or not. This
decision had to be done as quickly and as accyrasgl possible. When the
participant responded, the target disappeared fr@rscreen. Reaction times were
measured from target onset until participants’ oesge. Each participant received a
total of fifteen practice trials (with the same npamation as in the experimental
trials) prior to the main experimental trials. Stions presentation was randomized,

with a different order for each participant.

4.3.3.2.2 Results

Outliers were removed and a mixed-effects analysis run on the reaction time
data and error data. The analysis on the overafitien time data did not show a
significant main effect of Prime Typd-[< 1]. Targets preceded by associative
primes (837 ms) and targets preceded by controlgwi(823 ms) were responded to
in a similar manner. The main effect of CognatetuStavas reliable {(1,155) =
3.722,p = .018]. However, no facilitation was reportedcagnate targets (843 ms)
were responded to slowly than non-cognate tar@#6 Mms). The main effect of
Bilingual Group approached significandg2,47) = 17.264p = .000].

A significant interaction was observed between Brifiype and Bilingual Group
[F(2,7248) = 48.168p = .000] which reflected that the effect of Primgp& was
observed only for Early High Proficient bilinguals the cognate condition. This
priming effect of 45 ms was significant. The Cogn&tatus and Bilingual Group
interaction approached significance(2,7248) = 46.064p = .000]. Finally, the
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three-way interaction between Prime Type, Cogntd&uS and Bilingual Group also
approached significanc&(2,7248) = 8.530p = .000]. The mean reaction times and
percentage of errors as a function of Prime Tygk@ognate Status are presented in
Table 4.27.

Table 4.27Mean RTs (ms) and Percentage of Errors for CogaateNon-Cognate
Targets Primed by Associatively Related and by lteed Control Primes in

Experiment 3A
Cognate Status
Overall Cognate Non-cognate
Prime Type RT (Error %) RT (Error %) RT (Error %) Caghate effect
Associative 837 (10) 842 (14.9) 831 (5.6) >
Control 823 (5) 844 (5.9) 802 (4.2) —42
Priming -14 2 =29

To examine the individual priming effects for tlinegte groups of bilinguals, planned
comparisons were performed. The analysis revealedel reaction times for the
Early High Proficient bilinguals (904 ms) that thate High Proficient (756 ms) and
Late Low Proficient bilinguals (677 ms). Moreovey cognate facilitation effect
was observed with any of the bilinguals. The mesaction times and percentage of
errors as a function of Prime Type, Cognate Statusl Bilingual Group are

presented in Table 4.28.

Results of the error data revealed a significanihmeéfect of Prime TypeH(1,155)

= 6.492,p = .001]. Targets were responded to more accurattlgn they were
primed by unrelated control primes as compared benwthey were primed by
associatively related words. The main effect of g Status was significant
[F(1,155) = 10.156p = .000]. Errors were numerous for the cognateetarthan for
the non-cognate targets. The main effect of Bilalgaroup approached significance
in the error analysisH(2,47) = 15.732p = .000]. Greater errors were observed for
the early bilinguals and fewer errors were obsereedhe late bilinguals. Lastly,

comparison of the nonword data was conducted. Aealyf the mean reaction
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times to nonwords showed that the participants ®gkificantly longer to respond

to nonwords (930ms) than to words (825 ms).

Table 4.28Mean RT (ms) and Percentage of Errors for CognatieNoon-Cognate
Targets Primed by Associatively Related and by lated Control Primes for All
Three Bilingual Groups in Experiment 3A

Cognate Status/Bilingual Group

Cognate Non-cognate

Early Late high  Late low Early Late high Late low

Prime Tvpe RT RT RT RT RT RT
yp (Error %) (Error %) (Error %) (Error %) (Error %) (Error %)
Associativh 903 781 702 882 780 732
(18.4) (8.1) (9.6) (7.2) (2.4) (5.8)
Control 948 740 642 881 722 635
(6.6) (5.3) (6.7) (3.6) (4.8) (5.3)
Priming 45 -41 -60 -1 -58 =97

4.3.3.2.3 Discussion

The overall results of Experiment 3A demonstratigthifcant associative priming
effect only for the cognate targets in case ofEady High Proficient group. This
finding indicates that associative priming effe@samodulated by the cognate status

of the word as well the age of acquisition of tlieguals.

4.3.3.3Unmasked Associative Priming from L2-L1 (Experim8Bj)

Experiment 3B was identical to Experiment 3A, excepat the targets of
Experiment 3A served as primes in this experimbnthis way, it was possible to

examine the asymmetry in the time course of semativation.
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4.3.3.3.1 Method

Participants. The participant of Experiment 3A took part in thigperiment.

Stimuli. The stimuli used were the same as those used iBxperiment 3A. The

number and order of the word pairs were also idahtbd those used in Experiment
3A.

Procedure. The experiment was conducted in the same mannier Bsperiment
3A.

4.3.3.3.2 Results

A mixed-effects analysis was run on the reactionetidata and error data after
removing the outliers, following the criterion foWed in the above experiments.
The mean reaction times and percentage of errotheostimulus words are shown
in Table 4.29. Analysis on the reaction time did reveal a main effect of Prime
Type [F < 1]. The reaction time of targets preceded by @atwe primes (866 ms)
and by control primes (852 ms) were similar. Themeifect of Cognate Status
approached significancd-({1,154) = 10.371p = .002]. Cognates (886 ms) were
responded to slowly than non-cognates (832 msjcatidg the absence of cognate
facilitation effect. The main effect of Bilingualr@up was also significant[2,45)

= 13.011,p = .000]. The Prime Type and Bilingual Group int¢i@n approached
significance F(2,7188) = 17.452 = .000]. Small priming effects of 4 ms and 6 ms
were found for only Early High Proficient and Lakégh Proficient bilinguals
respectively in the cognate condition. The Cogratatus and Bilingual Group
interaction also approached significanE¢2,7188) = 4.482p = .000]. Finally, the
three-way interaction between Prime Type, Cogn&&uS and Bilingual Group also
reached significancé-[2,7188) = 14.499) = .000].
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Table 4.29Mean RTs (ms) and Percentage of Errors for CogaateNon-Cognate
Targets Primed by Associatively Related and by ltee Control Primes in
Experiment 3B

Cognate Status

Overall Cognate Non-cognate
Prime Type RT (Error %) RT (Error %) RT (Error %) Cognate effect
Associative 866 (6.25) 884 (8.6) 848 (4.2) ~36
Control 852 (5.6) 888 (8.6) 816 (2.9) 72
Priming -14 4 -32

Planned comparisons performed on the individuainioig effects for the three
groups of bilinguals revealed significant differenn the reaction times of the three
bilingual groups. The mean reaction times and peage of errors as a function of
Prime Type, Cognate Status, and Bilingual Group @esented in Table 4.32.
Similar to Experiment 3A, reaction times of the Igafigh Proficient bilinguals
(957 ms) were significantly longer than the reacttiomes of the Late High
Proficient (762 ms) and Late Low Proficient biliradsi (681 ms). Moreover,
although the high proficient bilinguals showed vergignificant priming effect for
the cognate targets, no cognate facilitation wesenked with any of the Bilingual

Groups.

Table 4.30Mean RTs (ms) and Percentage of Errors for CogaradeNon-Cognate
Targets Primed by Associatively Related and by lated Control Primes for All
Three Bilingual Groups in Experiment 3B

Cognate Status/Bilingual Group

Cognate Non-cognate

Early Late high Late low Early Late high  Late low

Prime Tvpe RT RT RT RT RT RT
yp (Error %) (Error %) (Error %) (Error %) (Error %) (Error %)

Associative 978 789 707 962 734 699
(7.9) (9.3) (11.4) (1.2) (7.2) (12.6)

Control 982 795 689 904 728 632
(6.6) (10.7) (13.2) (2.4) (3.6) (10.4)

Priming 4 6 -18 -58 -6 -67
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In the mixed-effects analysis on the error date,ntain effect of Prime Type did not
reach significanceH < 1]. The main effect of Cognate Status was sigaift
[F(1,154) = 11.514p = .000]. Participants recognized non-cognate targadre
accurately than cognate targets. The main effe&ilofgual Group tended towards
significance F(2,45) = 4.047p = .001].

Fewer errors were observed for the high proficeimguals as compared to the low
proficient bilinguals. Moreover, the Cognate Statasl Bilingual Group interaction

also approached significande(2,7188) = 5.126p = .000]. Lastly, comparisons of
the nonword data were conducted. Analyses of thenmeaction times to nonwords
showed that the participants took significantlygento respond to nonwords (1001
ms) than to words (857 ms).

4.3.3.3.3 Discussion

Contrary to Experiment 3A, this experiment fail@edshow significant associative
priming effects when the priming direction was fr&tP—L1. The results indicate
that the language of the target has a major impadhe processing of languages,

supporting the predictions of the RHM.

4.3.3.3.4 Combined Analysis of Experiment 3A and 3B

To test for differences between translation primimmdpoth directions, we analyzed
the data from Experiment 3A and 3B in one designgua mixed-effects analysis. A
comparative analysis of the reaction time data aleek a main effect of Target
Language Target Languadgé(],14629) = 138.221 = .000]. Targets in the L2-L1

direction (830 ms) were preceded faster than target 1-L2 direction (857 ms).

The interaction between Cognate Status and Targatguage approached
significance F(1,14613) = 15.231p = .000]. The Bilingual Group and Target
Language interaction was very significant [F(2,1262 112.265, p = .000]. This
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interaction is shown in Figure 4.8. The three-watgraction between Prime Type,
Bilingual Group and Target Language approachedifgignce [F(2,14605) =
110.497,p = .000]. Finally, another significant three-wayeraction was observed
between Cognate Status, Bilingual Group and Tatgetguage FF(2,14606) =
21.562,p =.000].

1200 -

1000 -

800 -

600 -
EL1-L2 (Bodo-Assamese)

W[ 2-L1 (Assamese-Bodo)
400 -

Reaction Times (ms)

200 -

Early Late High  Late Low
Bilingual Type

Figure 4.7 Mean RTs (ms) as a function of Bilingual Group draget Language in
Experiment 3A and 3B.

4.3.3.4Masked Associative Priming from L1-L2 (Experim&a)

Experiment 3A and 3B examined associative primiffgcé using an unmasked
priming paradigm, with an SOA of 100 ms. In thigpexment, we wanted to further
explore associative priming effect by employing asked priming paradigm, with
an SOA of 50 ms which is supposed to reflect autmmedfects. The goal of this
experiment was to explore whether pure associginming without semantic

relation is automatic or not.

147
TH -1537_09614103



4.3.3.4.1 Method

Participants. Participants in this experiment were the same Bédsamese

bilinguals who took part in Experiment 3A and 3B.

Stimuli. The stimuli remained the same.

Procedure. The experiment was conducted in the same mannier Bsperiment

3A. The only difference in this experiment was thahask had been added to each

experimental trial.

4.3.3.4.2 Results

A mixed-effects analysis was run on the reactionetidata and error data after
removing the outliers, following the criterion folWed in the above experiments.
The overall analysis on the reaction time dataaldea significant main effect of
Prime Type F(1,147) = 33.470p = .000]. However, targets preceded by control
primes (843 ms) were responded to more rapidly thengets preceded by
associative primes (946 ms). The main effect of radg Status approached
significance F(1,147) = 6.186p = .014].

Furthermore, the interaction between Prime Type &ilkhgual Group also
approached significanc&(2,7248) = 11.020Qp = .001]. Finally, a significant three-
way interaction between Prime Type, Cognate StamaksBilingual Group was also
observed F(2,7248) = 16.282 = .000]. Table 4.31 shows the mean reaction times

and percentage of errors as a function of CognatieSand Prime Type.
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Table 4.31Mean RTs (ms) and Percentage of Errors for CogaateNon-Cognate
Targets Primed by Associatively Related and by ltee Control Primes in

Experiment 3C
Cognate Status
Overall Cognate Non-cognate
Prime Type RT (Error %) RT (Error %) RT (Error %) Cognate effect
Translation 946 (7.5) 962 (9.8) 930 (5.5) -32
Control 843 (6.1) 871 (9.8) 815 (2.7) 6
Priming -103 -91 -115

Planned comparisons performed on the individuanpg effects for the three

groups of bilinguals did not reveal any facilitatifor cognates. Moreover, in this
experiment, longer reaction times were observedase of Late High Proficient

bilinguals (910 ms) than the Early High Profici¢®79 ms) and Late Low Proficient
bilinguals (879 ms). The mean reaction times andgrgage of errors as a function
of Prime Type, Cognate Status, and Bilingual Grargpresented in Table 4.32.

Table 4.32Mean RTs (ms) and Percentage of Errors for CogaateNon-Cognate
Targets Primed by Associatively Related and by laned Control Primes for All
Three Bilingual Groups in Experiment 3C

Cognate Status/Bilingual Group

Cognate Non-cognate

Early Late high  Late low Early Late high  Late low

Prime Tvpe RT RT RT RT RT RT
yp (Error %) (Error %) (Error %) (Error %) (Error %) (Error %)
Translation 947 977 918 925 935 889
(11.8) (7.1) (8.2) (8.4) (2.6) (2.6)
Control 859 884 820 784 845 818
(9.9) (9.7) (9.4) (2.4) (3.2) (3.5)
Priming -88 -93 -98 =141 -90 =71

Results of the error data did not reveal a maiecefof Prime TypeH < 1]. The

percentage of errors was similar when targets weneed by associative words and
when they were primed by unrelated controls. Howetlee error data revealed a
main effect of Cognate Status([L,147) = 7.136p = .002]. Errors were numerous
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for cognate targets than for non-cognate targeti® main effect of Bilingual Group
approached significance in the error analybiR [45) = 7.0118p = .000]. Greater
errors were observed for the early bilinguals awlefr errors were observed for the
late bilinguals. Moreover, the Cognate Status aniciddial Group interaction also
approached significancé(2,7188) = 4.826p = .001]. Lastly, comparisons of the
nonword data were conducted. Analyses of the meaation times to nonwords
showed that the participants took significantly gen to respond to nonwords
(1086ms) than to words (890 ms).

4.3.3.4.3 Discussion

Experiment 3C revealed that when a forward maskugas, no associative priming
effect was observed. This is in line with the fimgs of the masked semantic

priming experiment (see Experiment 2C).

4.3.3.5Masked Associative Priming from L2-L1 (Experim&i)

To explore whether the asymmetry in language psicgsobserved in the other
experiments is also apparent in masked associgtineng studies, this experiment
tested Bodo—Assamese bilinguals when they madedkxgiecisions to masked L2

primes and L1 targets.

4.3.3.5.1 Method

Participants. The same subjects from Experiment 3A, 3B, and 3@gjzated in

the present experiment.
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Stimuli. The Assamese word targets of Experiment 3C and tespective Bodo
translation primes were used again, but now, reés@dy, as Assamese (L2)

translation primes and corresponding Bodo (L1) wardets.

Procedure. The design and procedure of the present experimerg identical to

those of Experiment 3C.

4.3.3.5.2 Results

Outliers were removed and a mixed-effects analysis run on the reaction time
data and error data. Table 4.33 presents the nezation times and percentage of

errors as a function of Cognate Status and PrinpeTy

Table 4.33Mean RTs (ms) and Percentage of Errors for CogaateNon-Cognate
Targets Primed by Associatively Related and by ltee Control Primes in
Experiment 3D

Cognate Status

Overall Cognate Non-cognate

Prime Type RT (Error %) RT (Error %) RT (Error %) Cognate effect

Associative 907 (6.6) 934 (10.5) 881 (3.1) 53
Control 812 (7.3) 847 (12) 778 (3.1) ~69
Priming -95 -87 -103

The results of Experiment 3D revealed a main eftdcPrime Type F(1,153) =
31.903,p = .000]. However, there was interference rathantfacilitation as targets
preceded by unrelated control primes (812 ms) wesponded to faster than
associative primes (907 ms). The main effect of radg Status approached
significance F(1,153) = 13.132p = .000]. The main effect of Bilingual Group was
significant F(2,48) = 14.951p = .000]. The interaction between Prime Type and
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Bilingual Group was found to be significarft(R,7241) = 7.275p = .007]. The
Cognate Status and Bilingual Group interaction waarginally significant
[F(2,7241) = 3.452p = .063]. Finally, the three-way interaction betwederime
Type, Cognate Status, and Bilingual Group appradchenificance F(2,7241) =
38.345,p = .000].

In order to examine the individual differences bé tBilingual Groups, planned
comparisons were performed on the individual prgnéffects for the three groups
of bilinguals which revealed longer reaction tinfes the Early High Proficient
bilinguals (926 ms) than the Late High Proficier®4 ms) and Late Low Proficient
bilinguals (750 ms). The mean reaction times andgrgage of errors as a function
of Prime Type, Cognate Status, and Bilingual Grargpresented in Table 4.34.

Table 4.34Mean RTs (ms) and Percentage of Errors for CogaateNon-Cognate
Targets Primed by Associatively Related and by lawed Control Primes for All
Three Bilingual Groups in Experiment 3D

Cognate Status/Bilingual Group

Cognate Non-cognate

Early Late high  Late low Early Late high  Late low

Prime Tvpe RT RT RT RT RT RT
yp (Error %) (Error %) (Error %) (Error %) (Error %) (Error %)
Associative 987 880 800 949 812 784
(14.5) (5.3) (6.9) (2.8) (4.8) (4.6)
Control 931 762 732 834 721 685
(12.5) (11.5) (11.4) (1.2) (5.6) (6.1)
Priming -56 -118 -68 -115 -91 -99

In the mixed-effects analysis on the error date,ntain effect of Prime Type did not
approach significanceF[< 1].The main effect of Cognate Status was sigaific
[F(1,153) = 11.583p = .000] .Participants recognized non-cognate targeore
accurately than cognate targets. The main effedBiligual Group approached
significance in the error analysis(R,48) = 9.654p = .000]. Moreover, the Cognate

Status and Bilingual Group interaction was mardynaignificant [F(2,7241) =
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11.489,p = .000]. For cognate targets, greater errors wbserved for the early
bilinguals and fewer errors were observed for #ie bilinguals; on the other hand,
for non-cognate targets, fewer errors were obsefeedhe early bilinguals and
greater errors were observed for the late bilinguébstly, comparisons of the
nonword data were conducted. Analyses of the meaation times to nonwords
showed that the participants took significantlygento respond to nonwords (1043

ms) than to words (852 ms).

4.3.3.5.3 Discussion

Similar to Experiment 3C, Experiment 3D failed ®veal facilitative associative
priming effects when the priming direction was fra2r-L1. The lack of facilitation
in both directions indicates that masked asso@aiiming is symmetric rather than

asymmetric.

4.3.3.5.4 Combined Analysis of Experiment 3C and 3D

To test for differences between translation primmdpoth directions, we analyzed
the data from Experiment 3C and 3D in one designgua mixed-effects analysis.
The combined analysis revealed a main effect offiatanguageH(1,14732) =
137.490,p = .000]. The interaction between Prime Type anth@alLanguage was
found to be significantH(1,14732) = 6.180p = .013]. The Cognate Status and
Target Language interaction was also observed taidpaificant F(1,14683) =
12.621,p = .000]. Of crucial interest was the interactiatvieen Bilingual Group
and Target Language which was found to be veryifsignt [F(2,14668) = 872.395,
p = .000]. This interaction is shown in Figure 4£nally, the three-way interaction
approached significanc&(2,14668) = 8.063, = .005].
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Figure 4.8Mean RTs (ms) as a function of Bilingual Group diadget Language in
Experiment 3C and 3D.

4.3.3.6General Discussion

In the present study, forward and backward prineffgcts were measured using
word pairs that shared associative features, bute weemantically unrelated,
associated according to word association norms.siiigy was designed to examine
semantic memory by focusing on pure associativetedhess. To investigate this,
we examined cognate and non-cognate word pairs sihated only associative
relation with each other without having a semanttation. Bodo—-Assamese
bilinguals performed four lexical decision taskA(3B, 3C, and 3D) in both
unmasked and masked priming paradigms. The resfltour experiments
demonstrated the presence of purely associativeinmgiin the absence of semantic
similarity for cognate words, only in case of Eatigh Proficient Bodo—Assamese
bilinguals. We replicated the results of Hodgso®9(), Williams (1996), and
Ferrand and New (2003) for bilinguals whose twalaages share the same Roman
alphabets and extended the finding to bilingual©sehtwo languages differ in

script. However, this finding is contrary to theidance presented by Thompson-
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Schill et al. (1998), who argued that “associagvellated pairs in and of themselves
do not automatically prime unless they are alsoaseitally related”. Moreover,

they utilized experimental manipulations differdrdm our study. They used a
naming task with very high frequency targets. Tfoeee the demonstration of a null

priming effect in these circumstances is far frasmeelling.

The results of our study clearly demonstrated thate can be associative priming
without semantic relation only in the unmasked gaya, which may suggest that
this associative priming, when it was observed, was to strategic rather than
automatic processing. Strategic processes takettirdevelop and are thought to be
found only during later stages of processing—tlsatwith greater SOAs and a
longer amount of time to process the prime andetargight lead to greater
associative priming. Therefore, the additional tiavailable for strategic processes
such as integrating the prime with the target mighte caused priming effect in the
unmasked paradigm. This can also explain why tfexeivas observed from L1-L2
and not vice versa. Because of the relatively wesds, the access process was too
slow and therefore, the short interval betweenpghme and target did not allow
strategic processes to develop, because by thetlien&@rget is presented, it has not
yet been successfully completed. Our results atbduin line with those of Plaut
(1995), who argued that with associated pairs, piing effect increased with
prime duration. Our study tested associative prnaffects at two prime durations:
100 ms (for unmasked) and 50 ms (for masked). €kalts showed a significant
priming effect only with an SOA of 100 ms, whicldicates that the SOA of 50 ms
was short enough to produce any priming effects dunforms to the findings of
Plaut (1995). Associative priming with very shontinpe exposures and visual
masking of the prime would be restricted to cowdisi where that associative link

has been established (i.e. within a language;Iseezainger & Beauvillain, 1988).

The results of our study further demonstrated robaslitative effects for cognate
words. This can be explained in terms of the arguaBy De Groot (1992a) and De
Groot and Nas (1991) that only cognate translativasgee completely overlapping
semantic (conceptual) representations in memonybilmguals, whereas, non-

cognate translations have only partially overlagpsemantic representations. This
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would account for the absence of cross-languagecedive priming with such
stimuli, as the likelihood of semantically assoethtvords from different languages
sharing semantic features is smaller in the caseoofcognate translations than

cognates.

Another, critical finding in our result is that assative priming effect is
significantly modulated by second language agecqtisition of the bilinguals. The
result of our study demonstrated associative pgnonly in case of Early High
Proficient bilinguals. This finding can be interfge with the predictions of the
spreading-activation theory. According to CollingdalLoftus (1975), “automatic
associative priming would result from spreadingvation between (non-semantic)
lexical representations. In other words, pure daswe priming would result from
connections between lexical representations that daveloped on the basis of co-
occurrence of frequency, rather than from connastiat the meaning level”.
Therefore, the results of our study can be expthihgve assume words that often
occurred together in text or speech would be ctogether (or strongly linked) in
the lexical network of the Early High Proficientibguals. An alternative account is
the lexical entrenchment explanation, which empessithe strength/weakness of
the lexical memory representations themselves. Alieg to this explanation,
extensive practice with words enhances the entreanhof lexical representations,
which implies faster activation and less interfeeerirom similar representations,
leading to smaller processing differences betwegim énd low frequency words. To
conclude, the findings of the present study prowagi@ence in support of a pure
associative priming effect independently of a psemantic priming effect for
different-script bilinguals. Moreover, it followsat if associative priming without
semantic relation is due solely to strategic preessthe effect is larger under
conditions that enable strategic processing—thawien SOAs are long and when
unmasked paradigm is used. On the other hand,flibet & null under conditions
that obstruct strategic processing—that is, whenntiasked lexical decision task is
used. Moreover, the associative priming effectargely modulated by the second
language age of acquisition of the bilinguals. Ehessults are easily explained if
one assumes that associative priming arises neatt @ast not principally, through

shared modal semantic representations but via &gegapecific knowledge of
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familiar word combinations. In the following seci®y we examine four lexical
decision experiments in which form relatedness betwthe word pairs was

manipulated.

4.3.4Phonological Priming

One of the key issues in the area of bilingualesentation and processing research
is the representational status of phonologicaltyilsir words. Improved recognition
of targets preceded by primes that share phonabgimilarity with the targets is
referred to as phonological or form-based primiRgsearch on phonological
priming has received little attention, in companigo the vast literature on semantic
priming in visual and auditory word recognition €séleely, 1991, for review).
Moreover, while a number of studies have alreadyestigated lexical
representation and processing in bilinguals witlioeus on their phonological
representations, most of these studies have bemtucted with bilinguals whose
languages use the same script. Evidence for n@atsed activation of phonological
representation has been provided by the majoritythef studies of same-script
bilinguals (Dijkstra, Jaarsveld, & Brinke, 1998r&ld & Kroll, 2001; Jared & Szucs,
2002, Haigh & Jared, 2007) and by somewhat limitetnber of studies of
different-script bilinguals (Gollan et al., 1997inK & Davis, 2003; and Nakayama,
Sears, Hino, & Lupker, 2012). Moreover, non-selectctivation of phonological
information has been consistent across various tagséh as word naming (Jared &
Kroll, 2001; Jared & Szucs, 2002), unmasked lexd=adision task (Haigh & Jared,
2007), masked lexical decision tasks (Brysbaerty Wack, & Van de Poel, 1999;
Duyck, Drieghe, Diependaele, & Brysbaert, 2004; &ama, Sears, Hino, &
Lupker, 2012). Taken at face value, activation bbmwlogical representations of
both languages in even monolingual experimentabsidns has been considered by
the majority of studies to be one of the cruciabexce in support of the idea that
bilingual lexical access is language non-selectiVbe research presented here
examined whether theoretical conclusions drawn frdmse studies can be
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generalized to Bodo—-Assamese bilinguals, whose lavguages use different
scripts. Observation of similar cross-language prireffects is expected to occur
even in different-script bilinguals if language reglective activation of

phonological information occurs as a result of espntations shared between

languages.

4.3.4.1The Present Study

The primary goal of this study was to examine whetBodo—-Assamese bilinguals
activate a common phonological representations ath banguages when Bodo
phonological words prime Assamese targets andvelh@n Assamese phonological
words prime Bodo targets. More specifically, thealgof the research was to
determine whether the enhanced priming effect woudgdult purely from
phonological overlap between primes and targetdyemause of meaning overlap
between primes and targets. To achieve this, we lngtlh cognates and non-cognate
words. Furthermore, to provide stronger evidenad ffhonological activation is
typically not selective for language, we used & that does not require participants
to explicitly activate phonological information, ahis, a lexical decision task.
Participants were asked to make a lexical decidmrtarget words that were
preceded briefly by phonological primes and uneglaprimes from the other
language in unmasked and masked priming paradigims.use of phonologically
related but orthographically dissimilar cross-laage word pairs with a cross-script
manipulation aims to reveal pure phonological urkedsand masked priming
effect.

We expected to obtain facilitative phonologicalnpirig effects in Experiment 4A,
4B, 4C, and 4D when Assamese and Bodo targets preeeded by Bodo and
Assamese phonologically related primes respectiwveltych would be expected in a
language non-selective view. The secondary gottieofesearch was to see examine

the role of other parameters such as cognate sifithe words as well as the second
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language AoA and proficiency of the bilinguals & time course of any priming

effects.

4.3.4.2Unmasked Phonological Priming from L1-L2 (ExperirnéA)

Using an unmasked paradigm, Experiment 4A investyavhether there is cross-
language phonological priming in Bodo—-Assamesengilals. The participants
made lexical decisions on Assamese words which vpeegeded either by a

phonologically related or an unrelated control Bpdme.

4.3.4.2.1 Method

Participants. Fifty-two Bodo—Assamese bilinguals with an average of 31.3
years 6D = 8.4) from Ganeshpara and IIT Guwahati parti@gdain this and the
following phonological priming experiments. Howey#rere was at least a fifteen-
day gap between all the experimental sessions.ofdher of the sessions was also
counterbalanced across participants. All of thdiggpants were native speakers of
Bodo (L1) who learned Assamese (L2) as a secorgléage at different ages. All of
them were right-handed and had normal or correetbrmal vision. They
completed a Bodo version of the Language Backgro@heestionnaire (see
Appendix C (ii)). A summary of participants’ meamoficiencies in Bodo and

Assamese are displayed in Table 4.35.

Self-reported measures on a 7-point Likert scalewsi that speaking, reading,
writing, and comprehension skills were rated asdaignificantly better in Bodo
than in Assamese. Moreover, the ratings for Assanws all four proficiency

measures were higher for the high proficient groth@n for the low proficient

group.
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Table 4.35 Self-Report Ratings in Bodo and Assamese for AlteE Bilingual
Groups in Experiment 4A

Bodo (L1) Assamese (L2)
Early Late Late Early Late Late Low
(n= High low (n= High (n=15)
20) (n=17) (n=15) 20) (n=17)
Age of acquisition (years) 2 2 3 3.8 10.7 12
Mean daily usage (%) 52.4 % 50.6 % 496% 37.3% .8% 19.6 %
Self-ratings (7 point
scale)
Speakin 6.5 7 7 6.4 6 5.2
peaking (0.6) (0.9) (0.9)
Readin 6.5 7 7 5.8 5.8 3.5
9 (0.6) (0.9) (1.0) (0.7)
Writin 6.5 6.8 7 55 4.2 3
9 (0.6) (0.4) (2.0) (1.9)
Comprehension 6.2 7 7 4.8 4.5 3
(0.5) (2.3) (2.6) (0.7)

In order to further assess the proficiency levélhe bilinguals, all participants took
part in an objective naming test. Table 4.36 presidhe mean scores on the

objective naming test in both Bodo and Assamese.

Table 4.36 Mean Scores on the Objective Naming Test in Bauth Assamese for
All Three Bilingual Groups in Experiment 4A

Bilingual Group Bodo Assamese
Early High Proficient 53.3 47.4
Late High Proficient 54.1 46.5
Late Low Proficient 53.3 34.3

The results of the Objective Naming Test show that average L1 score for all
three bilingual groups is similar. In case of Li2e taverage score for the Late High
Proficient group matches the average score foE#rey High Proficient group (46.5
vs. 47.4 respectively) and the scores do not yeekignificant differencet(49) =
1..01,p = .781]. This indicates that the proficiency legéthe two groups is similar.

However, the average score of the Late High Pmaficgroup is noticeably higher
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than the average score of the Late Low Proficignug (46.5 vs. 34.3) and the
scores Yyielded a significant differend¢@B) = 8.04p = .000].

Stimuli. Twenty Bodo and Assamese word pairs were selecedrimmes and
targets (see Appendix J). Half of the targets wemgnate words and the other half
were non-cognate words. The cognate and non-cogmaitds were similar with
respect to mean word length and mean frequencyh Basamese target word (e.g.,

SR [sorai] ‘bird’) was paired with two types of Bodo word primes) &l

phonologically related prime (e.gdlXTA [gorai] ‘horse’), and (2) an unrelated

control prime (e.g858Y [besorlmustard) (see Appendix J for complete stimuli

list). The phonological relatedness between Assartegets and Bodo primes was
assessed in a norming study (see Appendix E (iv)addition to the word targets,
twenty nonword targets in Assamese were createdchwhwvere preceded
phonologically related and unrelated Bodo primesbl@ 4.37 presents an example

of a stimulus set.

Table 4.37Examples of a Stimulus Set Used in Experiment 4A

Cognate Non-cognate
Prime Type Word Nonword Word Nonword
Phonological q#rlan—.w«'vr I YA 3YAT—-(FO
“bindi-forehead “navelstomach
Control SIMAR -7 SMAR-TT  AI—(T© AEREI)
“pumpkin-forehead “language-stomach

Note. *hIT [phwtha]; =1 [kopal]; *STaN=IR [zwgwnar], T [mopal]; *3YAT [uthumail;
*(@ [pet]; X4 [rau]; *(q@ [ghet]

Procedure. Each participant was tested individually in a quam. Instructions

were provided in Assamese. The task was to madei@l decision to the target in
Assamese. Participants were instructed to make thegtisions as quickly and
accurately as possible by pressing the ‘m’ (Yesx'aiNo) keys in the keyboard. At
the beginning of each trial, a fixation sign (+) swaresented for 500ms.
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Subsequently, a prime in Bodo was presented for 60 Finally, an Assamese
target was presented. The target remained on $ipdagliuntil the participant made a
response or for a maximum of 2,000 ms. Reactioedimere measured from target
onset until participant’s response. Participantsgleted fifteen practice trials to
familiarize themselves with the task prior to theim experimental trials. The
session was divided into two blocks: (1) phonolalific related and (2)

phonologically unrelated. The order of stimuli witha block was randomized for

each participant.

4.3.4.2.2 Results

Outliers were removed and the mean reaction timescdrrect responses on the
Assamese targets and the mean error rates wergzedalsing mixed-effects
analysis. Table 4.38 presents the mean reactiogstand percentage of errors as a

function of Prime Type and Cognate Status.

Table 4.38Mean RTs (ms) and Percentage of Errors for CogarateNon-Cognate
Targets Primed by Phonologically Related and byelied Control Primes in

Experiment 4A
Cognate Status
Overall Cognate Non-cognate
Prime Type RT (Error %) RT (Error %) RT (Error %) Cognate effect
Phonological 924 (15.4) 949 (20.4) 899 (11.5) 50
Control 876 (12.9) 894 (14.1) 859 (11.5) 35
Priming -48 -55 -40

In the reaction time data, the main effect of Prifigpe was marginally significant
[F(1,36) = 2.446p = .18]. However, the priming effect was inhibitias lexical
decisions to the targets primed by phonologicadhated primes were slower (924

ms) compared to the targets primed by unrelatethgwi (876 ms). Although,
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responses to cognate words (921 ms) were slowartthaon-cognate words (879
ms), the main effect of Cognate Status did not @ggr significanceH(1,36) =
1.926, p = .174]. However, the main effect of Bilingual Gm was significant
[F(2,49) = 6.165p = .004]. There was a significant interaction betweCognate
Status and Bilingual Group-(2,1847) = 14.561p = .000]. The interaction between
Prime Type and Bilingual Group was also significf(2,1847) = 5.633p = .004].
The three-way interaction also approached sigmtieaF(2,1847) = 10.427p =
.000].

To evaluate the significant interaction betweenngilal Group and other variables,
separate planned interaction contrasts were caaugdo assess the phonological
priming effects for each of the three Bilingual Gps. In general, the Early High
Proficient bilinguals responded to targets sigatfity faster (812 ms) than the Late
High Proficient (920 ms) and Late Low Proficien68ms) bilinguals. However, no
phonological priming effect was observed for Edfligh Proficient and Late High

Proficient bilinguals. For these bilinguals, phaygtally related primes produced
inhibition rather than facilitation as compared uorelated primes. A significant
phonological priming effect of 18 ms was evidenlydior the Late Low Proficient

bilinguals, in which participants responded fadtertargets that were primed by
phonologically related primes (900 ms) comparedutoelated primes (918 ms).
Table 4.39 presents the mean reaction times anemge of errors as a function of

Prime Type, Cognate Status, and Bilingual Group.

Results of the error data did not reveal a maiecefof Prime TypeH < 1]. The
main effect of Cognate Status approached signifiedir(1,36) = 5.734p = .001].
Non-cognate targets were responded to more acburasecompared to cognate
targets. The main effect of Bilingual Group apploat significance in the error
analysis F(2,49) = 8.390p = .000]. Moreover, there was a significant intéiac
between Cognate Status and Bilingual Grduef2[1847) = 5.413p = .000]. For the
cognate targets, fewer errors were observed foL#te High Proficient bilinguals
than the Late Low Proficient and Early High Prcéiai bilinguals; on the other hand,
for the non-cognate targets, fewer errors were mousefor the early bilinguals as

compared to the late bilinguals.
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Lastly, comparisons of the nonword data were cotgdlicAnalyses of the mean
reaction times to nonwords showed that the padmtiptook significantly longer to

respond to nonwords (1162ms) than to words (904 ms)

Table 4.39Mean RTs (ms) and Percentage of Errors for CoganateNon-Cognate
Targets Primed by Phonologically Related and byelited Control Primes for All
Three Bilingual Groups in Experiment 4A

Cognate Status/Bilingual Group

Cognate Non-cognate

Early Late high Late low Early Late high  Late low

Prime Tvpe RT RT RT RT RT RT
yp (Error %) (Error %) (Error %) (Error %) (Error %) (Error %)

Phonological 835 936 1077 874 923 900

(36.1) (9.4) (23.5) (25.6) (4.6) (4.8)
Control 798 904 978 741 919 918

(30.6) (7.5) (5.9) (25.6) (3.1) (9.5)
Priming =37 -32 -99 -133 -4 18

4.3.4.2.3 Discussion

The overall results of the present study showed thea response latencies for
Assamese targets were not facilitated when they yweimed with phonologically
related Bodo words. Moreover, participants madeengorors in the phonologically
related condition compared to the unrelated coodlitiHowever, a reliable
phonological priming effect was observed in casettd Late Low Proficient
bilinguals which suggest that such an effect is ntateéd by L2 proficiency. The
result of our study can be interpreted in termshefargument that if the bilinguals
are low proficient in L2, their reliance on phongilal information during lexical

decision-making tends to increase.
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4.3.4.3Unmasked Phonological Priming from L2-L1 (ExpemnéB)

Experiment 4B further sought to determine the exten which phonological
similarity facilitates lexical decision responses targets in a cross-language
unmasked priming paradigm using different-scripglaages.

4.3.4.3.1 Method

Participants. The same group of participants from Experiment déktpart in

this experiment.

Stimuli. The Assamese words that served as targets in Ex@eri4A were now
used as primes. Accordingly, the Bodo primes frorpdtiment 4A were now
presented as targets. An additional set of 20 grdphically legal nonwords in
Bodo (e.g.,) pair-wise matched to the target wondse also created for this

experiment.

Procedure. The same procedure as in Experiment 4A was followatbal and

written instructions to the participants were giverBodo.

4.3.4.3.2 Results

A mixed-effects analysis was run on the reactioretdata and error data separately
after removing outliers. For the reaction timeg, thain effect of Prime Type tended
towards significanceH(1,36) = 3.093p = .087]. Lexical decisions to Bodo targets
primed by phonologically similar Assamese wordsengower (853 ms) compared
to lexical decisions to targets primed by unrela#sgamese words (810 ms). The
main effects of Cognate Status and Bilingual Grdigpnot reach significancé§ <
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1]. However, there was a significant three-way rextdon for response latencies
[F(2,1828) = 14.868p = .000]. Table 4.40 presents the mean reactiorstiand
percentage of errors for both cognate and non-cegaagets in phonological and

control conditions.

Table 4.40Mean RTs (ms) and Percentage of Errors for CoganateNon-Cognate
Targets Primed by Phonologically Related and byelied Control Primes in
Experiment 4B

Cognate Status

Overall Cognate Non-cognate

Prime Type ~ RT (Error%)  RT (Error%)  RT (Error %) Cognate effect

Phonological 853 (8.8) 846 (8.3) 861 (9.1) 15
34

Control 810 (5.8) 793 (4.6) 827 (6.9)

Priming -43 -53 -34

Planned comparisons were carried out to assegshtirelogical priming effects for
each of the three Bilingual Groups. The overalpogse latencies of three groups of
bilinguals indicate that, the Early High Proficieoitinguals responded to targets
significantly faster (768 ms) than the Late Higlofitient (832 ms) and Late Low
Proficient (894 ms) bilinguals. Moreover, for tharly High Proficient and Late
High Proficient bilinguals, no phonological primireffect was observed. In this
condition, phonologically related primes producehilition rather than facilitation
as compared to unrelated primes. However, the Laig Proficient bilinguals
produced a phonological priming effect of 11 mstfo# non-cognate words. These
participants responded faster to targets that wamed by phonologically related
primes (905 ms) compared to unrelated primes (9%p fable 4.41 presents the
mean reaction times and percentage of errors ascidn of Prime Type, Cognate

Status, and Bilingual Group.

In the mixed-effects analysis on the error date,nttain effect of Prime Type tended
towards significanceH(1,36) = 2.341,p = .045]. Participants recognized Bodo
targets preceded by unrelated control primes moeerately than those preceded by

Assamese phonologically related words. The maieceféf Cognate Status was not
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significant, and neither was the interaction betwBeme Type and Cognate Status
[all Fs < 1]. However, the main effect of Bilingual Groajpproached significance in
the error analysisH(2,49) = 4.612p = .000]. Moreover, there was a significant
interaction between Cognate Status and Bilinguau@r[F(2,1847) = 3.413p =
.001]. For cognate targets, errors were numeroushi high proficient bilinguals
and for non-cognate targets, errors were numeraughé low proficient bilinguals.
Lastly, comparison of the nonword data was condlcfamalyses of the mean
reaction times to nonwords showed that the padrtptook significantly longer to

respond to nonwords (1021 ms) than to words (815 ms

Table 4.41Mean RTs (ms) and Percentage of Errors for CogaradeNon-Cognate
Targets Primed by Phonologically Related and byel#ted Control Primes for All
Three Bilingual Groups in Experiment 4B

Cognate Status/Bilingual Group

Cognate Non-cognate

Early Late high  Late low Early Late high  Late low

ofine Moe RT RT RT RT RT RT
yp (Error %) (Error %) (Error %) (Error %) (Error %) (Error %)
Phonological | 184 824 949 809 870 905
9 (8.3) (9.4) (5.9) (9.3) (7.7) (14.3)
755 816 807 744 820 916
Congrol (5.6) 3.8) (5.9) 6.9) 6.2) (9.5)
Priming -9 -8 -142 -65 -50 11
4.3.4.3.3 Discussion

The results of this experiment produced resultsilginio Experiment 4A. The
overall results revealed no cognate facilitatiofe@fand no phonological priming
effect. Moreover, participants made more errorsthe phonologically related
condition compared to the unrelated condition. AOnlgase of Late Low Proficient
bilinguals, reaction times for Bodo non-cognateyéss were facilitated when they

were primed with phonologically related AssamesedsoThe findings of the study
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suggest that L2 proficiency does have a major impacthe phonological priming

effect.

4.3.4.3.4 Combined Analysis of Experiment 4A and 4B

To test for differences between translation primimdpoth directions, we analyzed
the data from Experiment 4A and 4B in one designgia mixed-effects analysis.
The results of the combined analysis showed that rttain effect of Target
Language was significanie(1,3770) = 96.478 = .000]. Reaction times were faster
for Bodo targets (829 ms) than for Assamese tar(f#® ms). The interaction
between Cognate Status and Target Language appobanificanceff(1,3761) =
17.409,p = .000]. The Bilingual Group and Target Languagéenaction was
marginal F(2,3799) = 2.772p = .063]. This interaction is shown in Figure 4.10.
The three-ways interaction between Cognate St&iimgual Group and Target
Language approached significan€€4,3756) = 6.469p = .002]. The Prime Type,
Bilingual Group and Target Languad€(2,3756) = 3.126p = .044] tended towards

significance.

1200 +
1000 -
800 -

600 -
BL1-L2 (Bodo-Assamese)

400 - BL2-L1 (Assamese-Bodo)

Reaction Times (ms)

200 -

O n
Early Late High  Late Low

Bilingual Group

Figure 4.9 Mean RTs (ms) as a function of Bilingual Group daget Language in
4A and 4B.
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4.3.3.4Masked Phonological Priming from L1-L2 (Experimd)

The purpose of this was to determine if a crosgsphonological priming effect
would be observed for different-script bilingualsing a lexical decision task with
masked primes, and if so, whether such an effeatldvibe modulated by L2
proficiency. It is assumed that the masked paradigiirprovide further information

on the time course of the phonological priming etffe

4.3.3.4.1 Method

Participants. The participants of this experiment were the same@oBAssamese

bilinguals who took part in Experiment 4A and 4B.

Stimuli. The stimuli were identical to Experiment 4A.

Procedure. In this experiment, the same procedure adoptedEfmeriment 4A

was utilized. However, one major difference frompEsment 4A was that, in this

experiment a mask intervened between the primdtanthrget.

4.3.3.4.2 Results

A mixed-effects analysis was run on the reactioretdata and error data separately.
In the reaction time data, the main effect of Prihype was significantH(1,36) =
16.032,p = .000]. Similar to the results in Experiment 4Ada4B, the numerical
comparisons indicated that reaction times were afow the phonological (1035
ms) than in the unrelated control (908 ms) conditibhe main effect of Cognate
Status was not significanf < 1]. The mean reaction times for the cognate (883

words were greater than for the non-cognate (960 wwmds. However, the
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interaction between Prime Type and Bilingual Grovgs significant F(2,1734) =
21.842,p = .000]. The three-way interaction between Pringp€el Cognate Status,
and Bilingual Group approached significan€€2,1731) = 6.715p = .001]. Table
4.42 presents the mean reaction times and pereemfagrrors as a function of

Prime Type and Cognate Status.

Table 4.42Mean RTs (ms) and Percentage of Errors for CoganateNon-Cognate
Targets Primed By Phonologically Related and Bydlated Control Primes in

Experiment 4C
Cognate Status
Overall Cognate Non-cognate
Prime Type RT (Error %) RT (Error %) RT (Error %) Cognate effect
Phonological 1035 (14.6) 1070 (17.6) 998 (12.2) oA
Control 908 (9.6) 895 (12.3) 921 (7.6) 26
Priming =127 =175 =77

Further planned comparisons performed on the iddali priming effects for the
three groups of bilinguals revealed an effect @osd language age of acquisition
and proficiency on the data. The reaction timesthed Late High Proficient
bilinguals (1010 ms) were longer than the Late LPreficient (961 ms) and Early
High Proficient bilinguals (942 ms). Moreover, nowé the bilingual groups
produced any cognate facilitation effect. The mesattion times and percentage of
errors as a function of Prime Type, Cognate Statusl Bilingual Group are

presented in Table 4.43.

Results of the error data revealed a significannra#fect of Prime TypeH(1,36) =
10.523,p = .000]. Targets were responded to more accuratdlgn they were
primed by unrelated controls as compared to wheey tiwvere primed by
phonologically related words. The error data akseealed a significant main effect
of Cognate Status—[1,36) = 5.118p = .000]. Errors were numerous for cognate
targets than for non-cognate targets. The maircieffieBilingual Group approached
significance in the error analysis(R,49) = 9.723p = .000]. Greater errors were

observed for the early bilinguals and fewer errarsre observed for the late
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bilinguals. Moreover, there was a significant iatgron between Cognate Status and
Bilingual Group F(2,1847) = 7.021p = .000]. Lastly, comparisons of the nonword
data were conducted. Analyses of the mean reastim@s to nonwords showed that

the participants took significantly longer to resgao nonwords (1248ms) than to

words (961 ms).

Table 4.43Mean RTs (ms) and Percentage of Errors for CoganateNon-Cognate
Targets Primed By Phonologically Related and Byedlated Control Primes for All
Three Bilingual Groups in Experiment 4C

Cognate Status/Bilingual Group

Cognate Non-cognate

Early Late high Late low Early Late high  Late low

Prime Tvpe RT RT RT RT RT RT
yp (Error %) (Error %) (Error %) (Error %) (Error %) (Error %)
Phonological 979 1146 1084 949 1081 965
9 (30.6)  (11.3) (11.8)  (27.9) (6.2) (0)
Control 915 922 849 925 890 947
(16.7) (7.5) (17.6) (18.6) (3.1) 0)
Priming -64 -224 -235 24 -191 -18

4.3.3.4.3 Discussion

The results of this experiment revealed no phonodbgpriming effect when a
masked priming paradigm was used. This findingnisine with the results of the
translation priming, cross-language semantic prgnand cross-language associative

priming.

4.3.3.5Masked Phonological Priming from L2-L1 (Experiméiix)

To further explore the time course of the crosgs@honological priming effect,
Experiment 4D was designed to examine whether stfelct would be modulated

by the target language.
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4.3.3.5.1 Method

Participants. The same subjects from Experiment 4A, 4B, and 4@cjzated in

the present experiment.

Stimuli. The stimuli and design were the same as that usEdperiment 4B. The

same Assamese primes and Bodo target words prdsentexperiment 4B, were

presented in this Experiment.

Procedure.The presentation of stimuli was identical to Expet 4C.

4.3.3.5.2 Results

A mixed-effects analysis was run on the reactioretdata and error data separately.
Table 4.44 gives the mean reaction times and pe&rgerof errors for the cognate
and non-cognate targets in the two conditions (plumically related and unrelated

control).

Table 4.44Mean RTs (ms) and Percentage of Errors for CogaradeNon-Cognate
Targets Primed By Phonologically Related and Bydlated Control Primes in

Experiment 4D
Cognate Status
Overall Cognate Non-cognate
Prime Type RT (Error %) RT (Error %) RT (Error %) Cognate effect
Phonological 863 (8.8) 862 (8.3) 863 (9.2) 1
Control 838 (7.5) 851 (8.3) 825 (6.9) -26
Priming =25 -11 -38

Analysis of the reaction time data showed thatititeraction between Prime Type
and Bilingual Group approached significanE€¢2,1809) = 21.945) = .000]. There

was also a significant interaction between Cogritaus and Bilingual Group
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[F(2,1809) = 7.313p = .001]. The three-way interaction between Primgpel
Cognate Status and Bilingual Group tended towaidsifcance F(2,1809) =
2.979,p=.019].

As in the previous experiments, planned compariseese performed on the
individual priming effects for the three groups lfinguals. The results revealed
significant magnitudes of facilitation for only tHeate Low Proficient bilinguals.
Significant phonological priming effects of 99 meda25 ms were obtained for
cognate and non-cognate targets respectively agategr magnitude of facilitation
for cognates indicates a cognate priming advantslgeeover, significant cognate
facilitation effects of 16 ms and 65 ms were obedmn case of Late High Proficient
and Low Proficient bilinguals respectively. The meaaction times and percentage
of errors as a function of Prime Type, Cognate uStaand Bilingual Group are

presented in Table 4.45.

Table 4.45Mean RTs (ms) and Percentage of Errors for CogaradeNon-Cognate
Targets Primed By Phonologically Related and Bydlated Control Primes for All
Three Bilingual Groups in Experiment 4D

Cognate Status/Bilingual Group

Cognate Non-cognate

Early Late high Late low Early Late high Late low

Prime Tvpe RT RT RT RT RT RT
yp (Error %) (Error %) (Error %) (Error %) (Error %) (Error %)
Phonoloaical 909 855 824 829 871 889
9 (16.7) (3.8) (5.9) (11.6) (6.2) (14.3)
Control 851 781 923 807 755 914
(11.1) (7.5) (5.9) (13.9) (1.5) (9.5)
Priming -58 -74 99 =22 -116 25

In the mixed-effects analysis on the error date, rtiain effect of Prime Type was
not significant F < 1]. The main effect of Cognate Status was natigant, and
neither was the interaction between Prime Type @odgnate Status [aFFs < 1].
However, the main effect of Bilingual Group apptoed significance in the error
analysis F(2,49) = 10.729p = .000].
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Moreover, there was a significant interaction bem€ognate Status and Bilingual
Group F(2,1847) = 6.421p = .001]. For cognate targets, errors were numei@us
the early bilinguals than the late bilinguals, &dnon-cognate targets, errors were
numerous for the Early High proficient and Late LBwoficient bilinguals than the
Late High Proficient bilinguals. Lastly, comparis@mf the nonword data was
conducted. Analyses of the mean reaction times dowords showed that the
participants took significantly longer to resporal ionwords (1117 ms) than to
words (832 ms).

4.3.3.5.3 Discussion

The overall result of Experiment 4C demonstrated fadlitation when Bodo

cognate and non-cognate words were preceded byechgskonological primes.
However, in accordance with the results of Expenmé&A and 4B, only low

proficient bilinguals exhibited significant phongioal priming effects.

Interestingly, the size of the effect was much regey compared to the effects
observed in Experiment 4A and 4B.

4.3.3.5.4 Combined Analysis of Experiment 4C and 4D

To test for differences between translation primimmdpoth directions, we analyzed
the data from Experiment 4C and 4D in one designgua mixed-effects analysis.
The combined analysis of the reactions times redeal significant main effect of
Target LanguageH(1,3622) = 265.57& = .000]. Reaction times were faster when
the participants responded to Bodo targets (851 thew) when the participants
responded to Assamese targets (971 ms). The ititerdwetween Prime Type and
Target Language approached significarte@d [3621) = 44.127% = .000]. There was
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also a significant interaction between Bilingualo@y and Target Language
[F(2,3621) = 26.365) = .000]. This interaction is shown in Figure 4.11.

1200 +
1000 -
800 -
600 -

BL1-L2 (Bodo-Assamese)

400 - B 2-L1 (Assamese-Bodo)

200 -

Reaction Times (ms)

Early Late High Late Low

Bilingual Group

Figure 4.10Mean RTs (ms) as a function of Bilingual Group draatget Language
in Experiment 4C and 4D.

The three-way interaction between Prime Type, Ctmndtatus and Target
Language also approached significarfed [3620) = 15.139% = .000]. The Cognate
Status, Bilingual Group and Target Language intevac tended towards
significance F(2,3619) = 4.556p = .011].

4.3.3.6General Discussion

The purpose of this experiment was to determina dross-script phonological
priming effect would be observed for different-ptrBodo—Assamese bilinguals
using a lexical decision task in unmasked and nthskeditions, and if so, whether
such an effect would be modulated by L2 age of sdgun and proficiency. We

hypothesized that if the phonological representatior a bilingual’s two languages
are integrated even though those languages useatiffscripts, then a phonological
priming effect would be effect, i.e., lexical deois performance should be
facilitated when target words are primed by phogally related words, relative to
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when the same targets are primed by unrelated w@dsthe other hand, if the
phonological representations for the two languageseparate, then there should be
no phonological priming effect. Moreover, we assdrtiet if L2 proficiency of the
bilinguals plays a major role on the processintpajets, then larger priming effects
would be expected for low proficient bilinguals mhf@r high proficient bilinguals. If
the non-selective view is also true for Bodo—Asssanilinguals, it is expected that
the reaction times for the related condition shdwédfaster than for the unrelated
condition, since phonological activation of Bodo rd® should facilitate the
processing of similar sounding Assamese words. fbllewing paragraphs will
summarize the findings and discuss the resultscoordance with each of the

variables: cognate status, bilingual group andetaienguage.

The overall findings of the reaction time from themasked priming experiments
(Experiment 4A and 4B) showed that responses getavords were not facilitated
when they were preceded by a similar sounding primced from the other
language. However, there was a small priming effectthe Late Low Proficient
bilinguals in the non-cognate condition. The resultom the masked priming
experiments revealed similar trends. However, timg, significant priming effects
for the Late Low Proficient bilinguals were obsetvim both cognate and non-
cognate conditions. The results of our study predidvidence in support of the idea
that bilingual lexical access is language non-$eiecbased on findings that
bilinguals activate phonological representationdath languages even when using
only one of them. However, it is important to nttat such simultaneous activation
of phonological representations does not occurlliciecumstances. One of the
circumstances is that, the language of responseilated the phonological priming
effect—influence of phonological activation from laas usually stronger compared
to activation from L1. This finding can be explainby the interpretations of the
RHM.

We also examined the question of whether the degfrgsonological facilitation
was greater when proficiency in L2 was low, as sstgd by Gollan et al. (1997).
The results of our study demonstrated a clear imp&d.-2 proficiency on the
phonological priming effect—only the Late Low Pént bilinguals exhibited
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significant priming effects in both unmasked andskeal conditions. The magnitude
of the effect was however greater in the maskedlition. Gollan et al. (1997)
argued that the cognate advantage increased fee terticipants because reliance
on phonological information during lexical decisioraking tends to increase if
bilinguals are less proficient in L2. Taken togeththese significant differences
between high and low proficient bilinguals sugghlst phonological priming effects
differ considerably in their sensitivity to L2 proncy. Moreover, the results of our
study showed that phonological priming effect isldpendent of the priming
paradigm. This finding suggests that when a magkeshe is presented, its
phonological representation appears to be activatédmatically regardless of the
differences between the two languages’ scriptgjimgato a facilitation of target
processing, if the prime and target (partially)rehahonology.

To conclude, the present study showed evidencecfoss-script phonological
priming effect using Bodo—-Assamese bilinguals. Theost straightforward
interpretation of the phonological priming observedthe present study is that
phonological representations are shared acrossidgeg, even when orthographic
representations are not. Thus, the present reshaschdded to the growing body of
evidence showing that phonological processinglindguals occurs in language non-
selective manner regardless of what script the lamguages use. This pattern also
led Dimitropoulou et al. (2011) to suggest thatmblogical priming effects may be
more readily observed with languages that do nairestorthographies, because
orthographic competition between primes and targéte similar orthographies
may make it difficult to observe a facilitative piaogical priming effect. Our
results, obtained using languages with completédfgrént scripts (Devanagari and
Assamese), support this suggestion. The more impogoint is that our results
clearly support the view that a bilingual’s phorgpt@al representations are
integrated even when the two scripts are quiteedsfit. However, it is still
guestionable whether the cognate status of the wardhave an impact on the
phonological facilitation. Further studies are riegg to find out why some primes
show clear priming effect while others do not. @asults also showed that the
phonological priming effect is largely modulated bgrget language and L2

proficiency. We conclude that phonological actiwatplays much the same role in
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visual word recognition for different-script bilingls as it does for same-script

bilinguals and monolinguals.

In the experiments discussed above, we examina@agbdl lexical representation
using a priming paradigm. Typically, we used a dakidecision task to examine
cross-language semantic and form priming under itond where the prime and
target words were translation equivalents, semalhticelated, associatively related,
and phonologically related. These studies haveesyaically found that given
sufficient processing time, priming is found acrdssmguages. However, the
standard assumption has been that priming willxraipects of lexical organization
when the processing task specifically involved aci judgement. In the section
that follows, we used a semantic categorizatiork takich necessarily requires

retrieval of semantic information to be succesgfp#rformed.

Semantic Categorization Task

A semantic categorization task, which is used t@n@re how categories and their
exemplars are organized in memory, has been reptwtelucidate the relationship
between L1 and L2 lexical representations. In task, participants are presented
with prime and target words in the same mannen dsaditional semantic priming;
however rather than making a lexical decision, ip@dnts must determine if the
words belong to a specific category (Schreuder &lt¥vis, 1993). Like lexical
decision tasks, semantic categorization tasks rese been used in semantic
priming research in both L1 (Frenck-Mestre & Bued®99; Bueno & Frenck-
Mestre, 2002; Forster & Hector, 2002) and L2 (SéaeBasas et al., 1992; Grainger
& Frenck-Mestre, 1998; Alvarez et al., 2003; Finkiee et al. 2004; Phillips,
Segalowitz, O'Brien, & Yamasaki, 2004).

Recently, this task has become the focal point athmdiscussion because the

outcomes of studies employing these task diffemfroutcomes of studies that
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employ lexical decision tasks previously reportetiggesting task difference
(Grainger & Frenck-Mestre, 1998; Finkbeiner et &004). These two studies
observed that when a semantic categorization tagk wsed robust masked
translation priming effects were produced for nogiates in the L2-L1 direction,
but when a lexical decision task was used no stielbts were observed, which is in
line with several other researcheidowever, in a semantic categorization task,
Sanchez-Casas et al. (1992), observed no maskddL ltPanslation priming unless
the translation pairs were cognates. Wang and €of3010) reported the results of
several semantic categorization experiments toseatral assumptions of the Sense
Model. They argued that the priming asymmetry kidal decision was not due to

differential degrees of semantic activation of piniene in L1 and L2.

Therefore, based on the findings of the researebgmted above, it appears that the
finding that asymmetry present in lexical decisiam absent in semantic
categorization appears to be quite inconsistentcofparison of these studies
reveals several differences in the methodology twmild have produced the
contradictory findings. To further account for ttranslation asymmetry and task
effect in the masked priming literature, the présgody used a masked semantic

categorization task in Bodo—Assamese bilinguals.

4.4.1The Present Study

The present study is an adaptation of Sanchez-@asdss (1992) study. However,
some changes were adopted: (1) the repetition pgroondition was not used, (2)
different-script bilinguals were used, and (2) tiode of age of acquisition and
proficiency of the Bodo—Assamese bilinguals wassatered. The purpose of the
present study was (1) to confirm the task diffeeehetween semantic categorization
and lexical decision in masked L2-L1 translatiommgmg, originally reported by
Grainger and Frenck-Mestre (1998), (2) to examireether masked translation
priming effects for both cognate and non-cognaadiation equivalents are similar,
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and (3) to test theoretical account of masked ka#ins priming that at once is able
to accommodate the task difference, the maskedlataon priming asymmetry, and

the robust L1-L2 masked priming effects.

Under the assumption that L2 primes are processdlddeasemantic level in both
semantic categorization and lexical decision arat thbilinguals’ two languages
have a common conceptual component, the Sense Mwdeks that translation
priming depends on the ratio of primed to unprimmethantic senses associated with
the target. Since the ratio in the L1-L2 directisrconceivably larger than in the
L2-L1 direction because L1 usually has more setisas L2, L2-L1 priming is not
as effective and significant in lexical decisionska However, the category
information in semantic categorization can enhaheeeffectiveness of L2 primes
by filtering out L1 senses unrelated to the precspgal category information, which
increases the ratio in L2-LIThe present study, therefore, provided a furthetrr dé
masked translation priming effects for both cognatel non-cognate translation
equivalentsDue to differences in methodology opted in severalvious studies,
the present experiment maximizes the probabilitpliderving an effect by testing
three group of bilinguals differing on their L2 Aad proficiency on the one hand,
and using both cognates and non-cognates on tke oth

4.4.2Semantic Categorization from L1-L2 (Experiment 5A)

In Experiment 5A, participants saw prime-target dvpairs on a computer screen
and were asked to decide if the second word (tang@ssamese) is a member of a
specific semantic category. We were interestedairtiggpants’ reaction times and

percentage of errors with which they are able tegmize each target word as a
member of a given category. Evidence of translapiaming will be obtained in this

task if participants’ responses to the exemplayetiar preceded by translation primes
are facilitated in comparison to their responsegxemplar targets preceded by

control primes.
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4.4.2.1Method

Participants. A total of fifty-four Bodo—Assamese bilinguals wigm average age
of 29.2 years§D = 14.1) from Bathoupuri School, Hagzer Bhawan Bathoupuri
participated in this and the following experimel participants were native
speakers of Bodo and used Assamese as their skoandhge. They were selected
on the basis of information about their languagstdny obtained using a
guestionnaire and objective naming test. Table pré8ents the self-report ratings

of the three groups of bilinguals for both Bodo #&s$amese.

The results of the self-report ratings show that Bodo ratings of the three groups
of bilinguals on all four proficiency measures amilar. However, the Assamese
ratings on all four proficiency measures are higloerthe high proficient groups

than for the low proficient group. In order to tugt assess the proficiency levels of
the bilinguals, all participants took part in anjembve naming test. Table 4.47

provides the mean scores on the objective namstgridooth Bodo and Assamese.

Table 4.46 Self-Report Ratings in Bodo and Assamese for AlteE Bilingual
Groups in Experiment 5A

Bodo (L1) Assamese (L2)
Late Late Late
Early - Late low Early -
a High - — High Low
n=22) -4y (=18) (0=22) "4y (n=1g)
Age of acquisition (years) 3.8 2 4.3 3.5 9 8.5
Mean daily usage (%) 18 % 403% 319% 192% .6 16.8%
Self-ratings (7 point scale)
Speakin 6.7 7 6 6.3 6 4.8
peaking (0.8) 14 (1.2 (0.9)
Readin 6.7 7 6.8 6.3 6 3
9 (0.8) 05)  (1.2) (1.4)
" 6.5 7 6 5 4.8 2
Writing (0.8) (14) (2.6 (1.2)
Comprehension 6 7 4.5 5 4.8 15
(1.3) (2.6) (2.6) (1)
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Table 4.47Mean Scores on the Objective Naming Test in Baab A&ssamese for
All Three Bilingual Groups in Experiment 5A

Bilingual Group Bodo Assamese
Early High Proficient 48.5 45.2
Late High Proficient 47.2 46.2
Late Low Proficient 45.4 36.5

The results of the Objective Naming Test show that average L1 score for all
three bilingual groups is similar. In case of Li2e taverage score for the Late High
Proficient group matches the average score foEtrey High Proficient group (46.2
vs. 45.2 respectively) and the scores do not yéekignificant differencet(51) =
1.05,p = .162]. This indicates that the proficiency legéthe two groups is similar.
However, the average score of the Late High Pmaficgroup is noticeably higher
than the average score of the Late Low Proficignug (46.2 vs. 36.5) and the
scores yielded a significant differen¢¢s[L) = 9.03p = .000].

Stimuli. As in the lexical decision experiments, prime-tangerd pairs were used
in this task as well. The critical items belongedwo different categoriedr(iit and
animal). Altogether, forty Assamese words were selectethaets which required a
“Yes” response. These targets consisted of twostyfevords—cognate translation
and non-cognate translations. Two different primeogditions have been used for

cognate and non-cognate translation:

1. A translationcondition, where the prime for each target word winilar in

form (e.g. 3~ *donkey AT-FFI ‘dog).

2. A form controlcondition, where the target word was preceded hgravord

which showed the same form overlap as the cognat@n-cognate pair

(e.gﬂﬁ’-ﬂ‘rﬂ/ﬂﬂT-W). Thus, any facilitation observed could not be

attributed simply to form overlap.

For each word type, translation equivalent primec@ded half of the targets and
form control primes which were unrelated to theyéés preceded the other half of
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the targets. Both these targets were “exemplagetar requiring a “YES” response
when presented in the respective category. Befadmh dlock containing mask-
prime-target strings (see procedure below), a cayegas presented. For example, a

“YES” response to the target woRRps [kukur] ‘dog would have been preceded

by a category such &% [zontu] ‘animal’. Other semantic category used was fruit.

The remainder of the task included another setssfafnese words which were used
as targets requiring a “NO” response when preseimtdbe respective categories.
These non-exemplar words were matched to the exertgigets in frequency and

word length and just like the exemplar targetsséhiargets and were also primed in
a similar manner with translation equivalent prirfeeg. St [zwu]-3%  [mod]
‘win€) and form control prime (e.@Tc’ [lado]-3w [mod]). All exemplar and non-

exemplar prime-target pairs were randomized and fiiesented to the participants
blocked by semantic category (e.g. “fruits”, “anleia Table 4.48 shows an

example of a stimulus set.

Table 4.48Examples of a Stimulus Set Used in Experiment 5A

Priming Condition Exemplars Non-exemplars
Cognate
Cognate translation e - ST Sit-w
Control GICRRIC] RICER ]

Non-cognate
Non-cognate translation HAT-3PS TaT-FO1S

Control 339 Fer-3o"
Note. *3e’ [gado]; *sM& [gadho]; ¢’ [lado]; *HHAT [swimal]; *$PF [kukur]; 3T
[gwima]; *Si [zwu]; *% [mod]; *¥aT [ruwa]; ’@:é‘ﬁ [kuthar]

For each category, there were ten exemplar andntemexemplar trials. This
resulted in a total of forty “Yes” items (twenfyer category) and forty “No” items.
The SOA between the first and the second item efptar was very brief, and the

prime was preceded by a mask, so participants maya aware of its presence.
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Two versions of the experiments were constructethab each target appeared in
each of the priming conditions without being repdatwithin a version (see
Appendices K (i) and K (ii) for complete list ofirsuli). A set of fifteen practice
items was constructed and preceded the experintaatakials.

Procedure. Participants were told that they will see the namfiea semantic
category followed by several pair of words. Theyravehen instructed to indicate,
by pressing a response key as quickly and as deburas possible, whether the
second word in each pair was a member of the gieemantic category. Each trial
consisted of the following sequence: First, a aatggvas presented for 500 ms.
Then, the participants were presented with a fadwarask of ten hash marks
() for 500 ms, followed by a Bodo prirtrar(slation or form control)
for 50 ms, and then the Assamese target word aggheard remained on the screen
until the participants responded or for a maximur,000ms (see Figure 4.12).

Target
2,000 ms
Prime
50 ms
Mask 35
500 ms
AT
Category
500 ms
HtH
&

Figure 4.11A schematic illustration of stimuli presentationthe block of “animal”
in Experiment 5A.
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4.4.2.2Results

Reaction times represent data from “yes” trialsyo® mixed-effect analysis was
performed with Prime Type, Cognate Status, andn@ilal Group as the
independent variables. The results of Experimentilnot reveal a main effect of
Prime Type F(1,34) = 2.139p = .153]. Mean response latencies were 750 msein th
translation prime condition, and 715 ms in the faontrol prime condition. This 35
ms difference was not significant. The main effeft Cognate Status did not
approach significanceF[< 1]. However, the Cognate Status and Bilingual upro
interaction approached significand&(2,1844) = 4.966p = .007]. The three-way
interaction between Cognate Status, Prime Type Bitidgual Group was also
significant [F(2,1843) = 4.700p = .009]. Table 4.49 presents the mean reactions
times and percentage of errors for the exemplas fasction of Prime Type and

Cognate Status.

Table 4.49Mean RTs (ms) and Percentage of Errors for CogaradeNon-Cognate
Targets Primed by Translation Equivalents and bymFdControl Primes in
Experiment 5A

Cognate Status

Overall Cognate Non-cognate

Prime Type RT (Error %)  RT (Error %) RT (Error %) Cognate effect

Translation 750 (10.9) 759 (10.1) 741 (11.6) -18
Form Control 715 (7.3) 728 (6.1) 702 (8.3) -26
Priming =35 -31 -39

Planned comparisons performed on the individuanioig effects for the three
groups of bilinguals did not reveal facilitativamslation priming effects for any of
the bilingual groups. These bilinguals showed irtab rather than facilitation to
translation primes. The only exception was the IHitgh Proficient bilinguals who

showed neither inhibition nor facilitation for naognate targets. Another
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observation of our study related to the cognatéustaf the word was that no
cognate facilitation effect was observed with arfiythee bilinguals groups. Table
4.50 presents the mean reaction times and pereenfagrrors for the exemplars as
a function of Prime Type, Cognate Status, and &ilad Group.

Table 4.50Mean RTs (ms) and Percentage of Errors for CoganateNon-Cognate
Targets Primed by Translation Equivalents and bymF&ontrol Primes for All
Three Bilingual Groups in Experiment 5A

Cognate Status/Bilingual Group

Cognate Non-cognate

Early Late high  Late low Early Late high Late low
RT RT RT RT RT RT

Prime Type (Error %) (Error %) (Error %) (Error %) (Error %) (Error %)
Translation 773 724 780 756 707 760
0) (0) (40) (3.7) (33.3) (36)
Control 753 688 743 694 708 704
0) 0) (24) (2.9) (11.1) (32)
Priming -20 -36 =37 -62 i -56

Results of the error data revealed a significannra#fect of Prime TypeH(1,34) =
4.246,p = .032]. Targets were responded to more accurategn they were primed
by form control primes as compared to when theyewerimed by translation
equivalents. The error data did not reveal a m#eceof Cognate Status-[< 1].
However, the main effect of Bilingual Group apptoed significance in the error
analysis F(2,51) = 12.135p = .000]. Moreover, the interaction between Cognate
Status and Bilingual Group was found to be sigaific[F(2,1981) = 4.689p =
.000]. For cognate targets, errors were observdg fum Late Low Proficient
bilinguals. On the other hand, for non-cognatenpilials, fewer errors were
observed for the high proficient bilinguals andajez errors were observed for the
low proficient bilinguals. Lastly, comparisons dfiet non-exemplar data were
conducted. Analyses of the mean reaction timesotoaxemplar showed that the
participants took significantly longer to respodnion-exemplars (804 ms) than to

exemplars (747 ms).
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4.4.2.3Discussion

The findings of Experiment 5A did not reveal faative masked translation
priming effects in the L1-L2 direction when thekagas semantic categorization.
The lack of facilitative priming effects in thissta confirms to the findings of our
masked translation priming experiment (Experimedy), ivhen the task was to make
lexical decision to cognate and non-cognate wokiswever, it contradicts the
hypothesis put forward by Grainger and Frenck-Megtt998) that semantic
categorization task is extra sensitivity to tratista than lexical decision tasks. It
also contradicts the predictions of the RHM, int tiee model assumes stronger and
direct conceptual connections from L1 words to emts. As a result, it is not clear
how the RHM could accommodate these findings. Tth&r examine whether the
same pattern is also exhibited in the L2-L1 dimttiwe conducted the next
experiment, using the same materials and maskingepure, changing only the
direction to L2-L1.

4.4.3Semantic Categorization from L2-L1 (Experiment 5B)

In Experiment 5B, we further investigated the tasid directionality effects in
semantic categorization task. This experiment wastical to that of Experiment
5A, the only exception being that target words weresent in the participants’

native language, Bodo.

4.4.3.1Method

Participants. The same participants who took part in Experimexpé&rticipated

in this experiment.
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Stimuli. The stimuli for this experiment were identical hmse used in Experiment
5A.

Procedure.The procedure also remained the same as in Expeatrie

4.4.3.2Results

A mixed-effects analysis was run on the reactioretdata and error data separately.
Table 4.51 presents the mean reaction times ancem&ge of errors for the

exemplars as a function of Prime Type and Cogniatel$

Table 4.51Mean RTs (ms) and Percentage of Errors for CogaradeNon-Cognate
Targets Primed by Translation Equivalents and bymFdControl Primes in

Experiment 5B
Cognate Status
Overall Cognate Non-cognate
Prime Type RT (Error %) RT (Error %) RT (Error %) Cgfggg;te
Translation 713 (3.6) 689 (1.8) 738 (5.5) 49
Form Control 660 (4.5) 663 (0.9) 657 (8.1) -6
Priming =53 -26 -81

The results of Experiment 5B revealed a reliablenreéfect of Prime TypeH(1,36)
= 4.440,p = .012]. Mean response latencies were longer intdueslation prime
condition (713 ms) than in the form control primendition (660 ms) which
indicates inhibition rather than facilitation. Theain effect of Cognate Status did
not reach significanceF[ < 1]. However, the main effect of Bilingual Group
approached significanceF(2,51) = 5.730,p = .006]. The interaction between
Cognate Status and Bilingual Group was found tosigmificant [F(2,1981) =
10.446,p = .000]. There was also a significant interacti@tween Prime Type and
Bilingual Group F(2,1981) = 20.416p = .000]. Finally, the three-way interaction
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between Prime Type, Cognate Status, and Bilinguau@approached significance
[F(2,1981) = 7.911p = .000].

Further planned comparisons performed on the iddali priming effects for the
three groups of bilinguals revealed that none df thilinguals showed any
translation priming effect, replicating the reswf€Experiment 5A. However, unlike
Experiment 5A, signification cognate facilitatioffexts were observed for all three
Bilingual Groups. The magnitude of facilitation wiasger for the high proficient
bilinguals (Early High Proficient = 63 ms and Ladegh Proficient = 56 ms) than
low proficient bilinguals (Late Low Proficient = 2@s). The mean reaction times
and percentage of errors for the exemplars as @ifumof Prime Type, Cognate

Status, and Bilingual Group are presented in Tal32.

Table 4.52Mean RTs (ms) and Percentage of Errors for CogaateNon-Cognate
Targets Primed by Translation Equivalents and bymF&ontrol Primes for All
Three Bilingual Groups in Experiment 5B

Cognate Status/Bilingual Group

Cognate Non-cognate

Early Late high  Late low Early Late high  Late low
RT RT RT RT RT RT

Prime Type (Error %) (Error %) (Error %) (Error %) (Error %) (Error %)
Translation (40 697 631 803 753 657
©) 0) (5.1) (3.3) 0) (10.3)
Control p8s S 637 730 603 637
(1.7) (0) (0) (8.3) (10) (7.7)
Priming -52 -33 6 -73 -150 -20

In the mixed-effects analysis on the error date, rttain effect of Prime Type was
not significant F < 1]. However, the main effect of Cognate Statusléel towards
significance F(1,17) = 7.528p = .000]. Cognate targets were responded to more
accurately as compared to non-cognate targetsmite effect of Bilingual Group
approached significanc&(2,51) = 6.117p = .001]. Fewer errors were observed for

the Early High Proficient bilinguals and greateroes were observed for the Late
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Low Proficient bilinguals. The interaction betwe€ognate Status and Bilingual
Group was found to be significarf(R,1981) = 4.792p = .001]. There was also a
significant interaction between Prime Type andrigjlial Group [F(2,1981) = 5.038,

p = .001]. Lastly, as in Experiment 5A, comparisofnshe non-exemplar data were
conducted. Analyses of the mean reaction timesoteaxemplars showed that the
participants took significantly longer to respodnion-exemplars (781 ms) than to

exemplars (702 ms).

4.4 .3.3Discussion

The findings of Experiment 5B failed to show maskiadilitative translation
priming effects in the L2-L1 direction, contrary the findings of Grainger and
Frenck-Mestre (1998), Finkbeiner et al. (2004), &#&hchez-Casas et al. (1992).
However, contrary to Experiment 5A, significant natg facilitation effect was
observes for all bilingual groups. The findingstlis experiment indicate that our
participants possessed insufficient L2 lexical pssing skills to exhibit reliable
masked translation priming effects in the L2-L1 ediron in a semantic

categorization task.

4.4.3.4Combined Analysis of Experiment 5A and 5B

To test for differences between translation primimmdpoth directions, we analyzed
the data from Experiment 5A and 5B in one designgua mixed-effects analysis.
The combined analysis revealed a significant mdfece of Target Language
[F(1,3943) = 124.618) = .000]. The interaction between Cognate StatdsTamget
Language was significanE(1,3920) = 8.530p = .004]. The Bilingual Group and
Target Language interaction approached significaig@,3909) = 65.027p =

.000]. This interaction is shown in Figure 4.13eTthree-way interaction between
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Cognate Status, Prime Type and Target Languagehedaavas significant
[F(1,3919) = 29.509p = .000]. Another significant three-way interactiovas
observed between Cognate Status, Bilingual GrodpTanget Languagéd-[2,3909)
= 11.893,p = .000]. Finally, the Prime Type, Bilingual Groapd Target Language
interaction was also found to significaR{(2,3909) = 15.433 = .000].

760 -
740 -
720 -
700 -
680 -

660 - EL1-L2 (Bodo—Assamese)

640 - BL2-L1 (Assamese-Bodo)

620 -

Reaction Times (ms)

600 -
580 -

Early Late High Late Low

Bilingual Group

Figure 4.12Mean RTs (ms) as a function of Bilingual Group diaiget Language
in Experiment 5A and 5B.

4.4.4General Discussion

The present study provided a further test to acctamthe translation asymmetry
and task effectin the masked priming literature. Two semantic gateation
experiments (Experiment 5A and 5B) examined whetherdifferential sensitivity
to priming found for cognate and non-cognate traghs in primed lexical decision
task is apparent in this task as well. Taken tagetime findings of Experiments 5A
and 5B demonstrated clearly that L2—L1 priming o$ task dependent, contrary to
the finding of Sanchez-Casas et al. (1992). Despliteerving robust within-L2
masked repetition priming (confirming the findingé Gollan et al.,1997; Jiang,

1999), and clear L2-L1 masked translation primingsemantic categorization
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(confirming the finding reported by Grainger & FoAMestre, 1998), there was a
marked absence of both L1-L2 and L2-L1 translapoming in our study (cf.
Gollan et al., 1997; Grainger & Frenck-Mestre, 1,99fng, 1999; Keatly et al.,
1994).

A comparison of the previous studies and our steshgals several differences that
could have produced the contradictory findingssti-ithe reason for the failure to
obtain facilitation from both cognate and non-cdgnanslations in our study can
be attributable by the use of nonwords rather thamd primes as the across-
condition control. Using both words and nonwordpasies may not be an optimal
comparison, as the lexical status of the prime nmdljgence target processing
independently of the relationship between the priamel the target. Although

Sanchez-Casas et al. (1992) obtained translatiomray for cognates, the possible
reason for the null effect observed in both cograie non-cognates conditions of
our study, might be the use of different groupsibhguals. Moreover, in Sanchez-
Casas et al.’s (1992) study, the bilinguals wereesacript Spanish—English

bilinguals, whereas, in our study we used diffesmipt Bodo—-Assamese
bilinguals, who differed on their L2 AoA and langaaproficiency. A second reason
for the different results might be that, categoaynes were provided on each trial in
the study of Sanchez-Casas et al. (1992), a proedtiat may have an impact on
the size of priming effects. In contrast, in oundst, items were presented in a
blocked design such that all of the exemplars (andequal number of non-
exemplars) appeared together (Bueno & Frenck-Me&082; Forster & Hector,

2002; Forster, Mohan, & Hector, 2003; Frenck-Med&rdBueno, 1999). Any of

these factors may have accounted for the failureolitain masked facilitative

cognate and non-cognate translation priming instway.

Moreover, an interesting finding of our study whattwe observed was significant
cognate facilitation effect in the L2-L1 directioArevious research on the basis of
masked translation and associative priming arghatthat only cognate translations
have completely overlapping semantic (conceptugpyrasentations in memory in
bilinguals, whereas, non-cognate translations hamnly partially overlapping
semantic representations (De Groot, 1992a; De Goblas, 1991). This would
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account for the presence of cognate facilitaticieatfin our study. This finding
further demonstrates that semantic categorizasamare sensitive than the lexical
decision task to cognate facilitation effect. Ire tkexical decision experiments
employing masked translation primes (discussed @havo cognate facilitation
effect was observed in the L2-L1 direction. The enaybust effects of translation
primes in semantic categorization compared withickdxdecision follows logically
from the fact that the former task requires actessemantic information whereas
the latter task does not (Balota & Chumbley, 198ker, 1984; Shelton & Martin,
1992). However, why such facilitation was obtaimedy in the L2-L1 direction is
still questionablen sum, the results of our experiments indicaté¢ tha pattern of
priming is not task-specific and this needs todleh into account when explaining
bilingual lexical processing. The results are cstesit with a model where both
form and meaning affect relation between the bilalg languages, with cognates
sharing effectively a single lexical representatishile non-cognates do not.
Moreover, the paradigm and the demands of the tzakglly or fully determine the
extent to which inhibitive and facilitative effeceare observed in words with
different meaning or form relation. Although it @bvious that in all the lexical
decision tasks used, the meaning of words is psecksas facilitative and inhibitive
effects can be observed in all of them, the pgaicis have to decide whether the
two words have the same meaning only in the trénslaecognition task. This
decision could require greater demands for semaptacessing than lexical

decisions. We shall turn to this issue in the sextion.

Translation Recognition Task

In the study of bilingual lexical representation daprocessing, translation

recognition task has proved to offer a lot of adagas than other recognition or
production tasks. In this task, two words from tNfferent languages are presented
to a participant who has to decide if they arediaions of each other (first used by
De Groot, 1992b, Experiment 2). As no productioreiguired, any observed effect
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is that of recognition. The procedure used in tagk varies in several ways across
studies. For example, the critical items can beeeipositive items (translation pairs)
or negative items (non-translation pairs). Sevestalddies by De Groot and her
colleagues have relied on positive items (De Gr@692b; De Groot & Comijs,
1995; De Groot, Delmaar, & Lupker, 2000). In costralmost all studies that used
the task to explore lexical versus conceptual cotimes in bilingual lexical
organization, particularly in relation to the RHMave used negative items as
critical stimuli (Talamas, Kroll, & Dufour, 1999)Studies using the translation
recognition task have manipulated the relation betwthe two words. For example,
some studies examined words which were relatedifbyevof form similarity or
meaning (Talamas et al., 1999; Ferré, Sanchez-Casasiasch, 2006; Sunderman
and Kroll, 2006; Guasch, Sanchez-Casas, Ferré, &i&albea, 2008; Moldovan,
Sanchez-Casas, Demestre, & Ferre, 2012). Moregoeng previous studies have
shown evidence of interference effects produceddnyl pairs that are either related
in form (e.g.,ruc-berro;, donkey-watercress) or very closely semanticadiated
(e.g., ruc-caballg donkey-horse) (Ferré et al., 2006; Guasch et 2008).
Interestingly, word pairs having a less close sdimaelation (e.g.ruc-osq donkey-
bear) did not produce any such effects which cteldttributed to the low level of
activation of the corresponding semantic represienis by the time the translation
decision has to be made. Another interesting olasierv of these studies was the
influence of proficiency—the more and less flueiihguals demonstrated different

results for the two types of related trials.

There is a consensus among the various theoretiodels of bilingual memory
regarding the two levels of representation to bsitpd: a lexical level, containing
information of the orthographic and phonologicaitiocof the word, and a semantic-
conceptual level that represents its meaning.fdsé models agree that the level of
semantic/conceptual representation is shared ¢q@ater or lesser extent) between
the two languages, but while some postulate |lcalesentations (e.g. the RHM or
the BIA+ model), others propose distributed repméesigons (e.g. the DCF model).
The RHM predicts that less proficient bilingualdlwely heavily on the translation
equivalent to access meaning, whereas more pnofi@arners will not. While the
RHM assumes that translation equivalents are actueing L2 processing
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particularly for less proficient bilinguals, otharodels, such as the BIA+ model,
which contains both phonology and semantics withenword identification system,
predicts a very different type of form activationhe BIA+ model is the extended
version of the BIA model that includes phonologydawould predict that
phonological information is activated in a non-sél&e manner. In its current
formulation, the RHM and BIA+ do not explain howetbegree of similarity could
modulate the effect of interferencA.model that could suggest a possible answer to
the question under examination here, as well @asdeide an alternative explanation
of the different performance between high and leafipient bilinguals, is the DCF
model. The DCF model represents the semantic/ctunlepord level as a set of
nodes which correspond to semantic features andhwhre connected to the
corresponding lexical forms in the two languagdse ™odel also assumes that the
greater the similarity in meaning between two wetts larger the number of nodes
shared by their semantic representations (e.go@udaert, 2008). Thus, two words
which are very closely related in meaning across tino languages would be
expected to activate more shared nodes than woitls less close semantic
relationships, and consequently, to produce greaterference effects than less
close words.The present study, therefore, builds upon the iegiditerature about
the roles of phonological, orthographical, and sainafactors and levels of
proficiency in the mental representation and preicgsof two languages. Given that
the three models mentioned above provides testakbdanations regarding the
influence of semantic and phonological relationsose languages in translation
recognition, and the role of meaning and form @amty in determining the
magnitude of interference effects, these modelgadopted as the main theoretical

framework in the present study.

4.5.1The Present Study

The present study was conducted to determine tteneto which semantics and
phonology play a role when a Bodo—Assamese bilihgpaaker takes part in a
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visual word recognition study. This was accomplésH®y using a translation-
recognition task. In order to fulfill the objectweof the study, two translation
recognition experiments were undertaken, from L1{E&periment 6A) and from
L2-L1 (Experiment 6B). The materials and procedurere the same in both
experiments. The critical focus concerned thosdston which the two words were
not translation equivalents (i.e. thetrials). These two words were related by virtue
of word form similarity or meaning. To investigadtee fundamental effect of second
language age of second language acquisition arfetiprcy on the architecture of
the bilingual’'s language processing system, threeugs of Bodo-Assamese
bilinguals participated in each experiment. So leynparing how long it takes
participants to correctly reject form-related andaming related distracters and their
controls in translation recognition, one can infehether lexical activation or
concept activation is involvedlhe first and primary of the present study wasesi t
whether different-script bilinguals utilize the nisdation equivalent in a similar
manner to same-script bilinguals. A second aim he$ study was to ascertain
whether the direction of the translation recognittask affects the pattern of the
interference effects. The third aim was to esthbtise influence of L2 AoA and
language proficiency on the pattern of effect. Blase the developmental argument
of the RHM, the highly proficient Bodo—Assamesarigjuals in this study would
not be expected to be reliant on the translatiomvedent to access meaning. In
other words, in the context of a translation rectgm task, highly proficient
bilinguals should not have interference to the dlaion equivalent foil. However,
given that these developmental predictions haveearibased on same-script
bilinguals, it is not clear whether different-sdripilinguals may adopt a distinct
lexical processing strategy to perform translatiecognition. In this sense we will

be able to test generalisability of the RHM fordaages that do not share scripts.

4.5.2Translation Recognition from L1-L2 (Experiment 6A)

In Experiment 6A, we compared the performance ofedh groups of
Bodo—-Assamese bilinguals on a translation recagnitask. The participants were
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shown pairs of words in succession—the first wowk wriefly presented in Bodo
(L1) and it was followed by a word in Assamese (LZhe task was to decide

whether the second word was the correct translaifaime first. For example, the

pair 5l [hazw]-TR19 [paharjmountain’ would constitute a correct translation

trial.

4.5.2.1Method

Participants. A total of fifty-eight Bodo—Assamese bilingual au(39 male and
19 female) from Ganeshpara and IIT Guwahati pgdied in this and the following
experiment. Participants ranged in age from 213tyehars (mean age = 303D =
8.3). Participants were native speakers of Bodd wissamese as their second
language, living in an L2 dominant environment. Adhrticipants completed a
guestionnaire which included self-report measurésage of acquisition and
proficiency in their L1 and L2. The data from thedfgeport ratings is summarized
in Table 4.53.

Table 4.53 Self-Report Ratings in Bodo and Assamese for AlteE Bilingual
Groups in Experiment 6A

Bodo (L1) Assamese (L2)

Early Late High  Late low Early Late High  Late Low
(n=22) (n=19) (n=17) (n=22) (n=19) (n=17)

Age of acquisition (years) 3.7 2 2.4 3.3 10.5 10

Mean daily usage (%) 51.6 % 50.6 % 49.9 % 409% .298 19.2 %

Self-ratings (7 point scale)

Speakin 6.8 7 6.8 6.2 6.3 4.8
peaking (0.4) (0.4) (1.2) (1.2) (1.0)

. 6.8 7 5.8 3.8
Reading (0.4) 7 6.30.9) (0.5) (0.8)
Writin 6.8 7 6.8 5.7 5.1 3

9 (0.4) (0.4) (2.0) (1.5)
Comprehension 6.3 7 6.4 5.8 5.3 2.4

(1.2) (1.3) (2.3) (0.5) (1.3)
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The results of the self-report ratings show that Bodo ratings of the three groups
of bilinguals on all four proficiency measures amilar. However, the Assamese
ratings on all four proficiency measures are higloerthe high proficient groups

than for the low proficient grougn order to further assess the proficiency levéls o
the bilinguals, all participants took part in anjemtive naming test. Table 4.54

provides the mean scores on the objective namstgridooth Bodo and Assamese.

Table 4.54Mean Scores on the Objective Naming Test in Bauth Assamese for
All Three Bilingual Groups in Experiment 6A

Bilingual Group Bodo Assamese
Early High Proficient 46.5 43.7
Late High Proficient 48.1 44.3
Late Low Proficient 45.3 35.1

The results of the Objective Naming Test show that average L1 score for all
three bilingual groups is similar. In case of Li2e taverage score for the Late High
Proficient group matches the average score foE#dry High Proficient group (44.3
vs. 43.7 respectively) and the scores do not yéekignificant differencet(48) =
1.12,p = .261]. This indicates that the proficiency legéthe two groups is similar.
However, the average score of the Late High Pmaficgroup is noticeably higher
than the average score of the Late Low Proficieoug (44.3 vs. 35.1) and the
scores yielded a significant differen¢@B) = 9.28 p = .000].

Stimuli. A total of four sets of forty words each (twentygoates and twenty non-
cognates) were selected as critical material fer elxperiment. All words were
specific nouns and belonged to various semantiegcaies. The words were
presented in pairs and the first word in the paswlways presented in Bodo and
the second in Assamese. For each pair two meaelaged and two form related
distracters were created. The meaning related adistts were either: (1)
semantically related to the first item of the paiir(2) associatively related to the
first item of the pair. The form related distrastevere either: (1) phonologically

related to the first item of the pair or (4) phaygitally related to the second item of
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the pair, i.e., the translation. The words in Badald be presented with one of the

following four distracters:

1) Semantic: The first type of meaning relation investigated swée

semantically related condition. In this condition,the Bodo to Assamese
direction, participants were presented with a Bedwd 3@l [akhali]

‘hand’ and then were presented with a distracter that seamantically

related to the translation equivalent SUCW [anguli] finger’.

2) Associative: The second type of meaning relation investigateas \the
associatively related condition. To briefly reiterain this condition in the

Bodo to Assamese direction, participants were pitesewith a Bodo word

3r@rs [akhai] ‘hand’ and then were presented with a distracter that was

associatively related to the Bodo word suchiag[kharu] ‘bangle’.

3) Phonological: The first type of form relation investigated wase th
phonological condition. In this condition in the dpto Assamese direction

participants were presented with a Bodo wafi&ls [akhai] ‘hand’ and

then were presented with a distracter that was glbgitally, but not

orthographically, similar to the Bodo word suchsa&l [akhoi] ‘puffed rice’

4) Phonological translationThe second type of form relation investigated was

the phonological translation condition. In this ddion, in the Bodo to

Assamese direction, participants were presented aviBodo word3Tdrs

[akhai] ‘hand’ and then were presented with a distracter that was

phonologically similar to the translation equivdl@me [hat] ‘hand’ such as

HI9 [xat] ‘seven’.

In total, there were forty translation pairs anceithrelated distracters in each

condition (forty in the semantic condition, forty the associative condition, forty in
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the phono-translation condition and forty in theopblogical condition. Next, for
each of the related distracters, unrelated digraatnatched on word length and
frequency to their respective related pairs in eafcthe four conditions, were also
constructed. We generated individual unrelatedratttrs for each condition
separately (see Appendices L (i) and L (ii) for gdete list of stimuli). Therefore,
within each type of relatedness investigated i3 #xperiment the unrelated and
related pairs were matched on length and frequemdy within each type of
relatedness, but not across relatedness. Table cbBtains an illustration of the

materials in the critcal “no” trials for the cogte pair RFT-frdT

[phitha—pithaljpancake’and the non-cognate pair@s—321e [akhai—hatjhand'.

Table 4.55Examples of a Stimulus Set for the “No” Trials UsedExperiment 6A

Example Related Unrelated Condition
Cognate
T ‘pancake’ 1§ ‘laddu’ FO19 ‘axe’ Semantically related
T ‘pancake’ fag ‘Bihu’ M ‘water’ Associatively related
T ‘pancake’ %51 ‘ribbon’ 53 ‘eye’ Phonologically related
fheT ‘pancake’  ffrer ‘father’ ST ‘cow’ Eggggggri]cal

Non-cognate

31d@rs ‘pancake’ @Tgﬁ*r ‘finger’ (AT ‘brinjal’  Semantically related

A1™rs ‘pancake’ 1§ ‘bangle’ fsry ‘salt’ Associatively related
S ‘puffed TR .
3Td@rs ‘pancake’ Phonologically related
P rice’ ‘mountain’ gieally
‘ : ‘ , ‘ , Phonological
3TdTs ‘pancake X9 ‘necklace H9 ‘house translation

Note* T [phitha]; *3m@rg [akhai]; *Tq [laru]; *fA2 [bihu]; *f6T [phita]; *smefe
[anguli]; *3Tg [kharu]; *em¥ [akhoi]; *=1F [har]; *F919 [kuthar]; *TT [pani]; *63
[soku]; *sT'§ [goru]; *(0&4T [bengena]; &4 [nimokh]; **Ma1 [pahar]; &< [ghor]
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In total, three hundred and twenty distracters wsaiected to be included in the
experiment. Of the three hundred and twenty ditgrac eighty belonged to the
semantic condition (forty related and forty unret§t eighty to the associative (forty
related and forty unrelated), eighty to the phaamdlation (forty related and forty
unrelated) and the remaining eighty to the phonoldgondition (forty related and
forty unrelated). Note that these critical itemgevaot the correct translations and
therefore required a “no” response. Each paraapsaw forty related and forty
unrelated items within each of the four conditioBsch participant saw an item
distracter pair twice: once as a critical itemdtetl distracter) and once as a control
(unrelated distracter), albeit in a randomized @négtion order. The same procedure
was used in the Assamese to Bodo direction witmagate distracters. In addition,
because the correct translations that generatedisiacters for the critical pairs
described above were never actually presentederexiperiment, we created four
sets of forty non-critical yes trials that were ofegd to the correct translations of the

critical set as closely as possible on word lerzgtth frequency.

Procedure. The participants were tested individually. Partcits were told that
they would be shown word pairs and were asked taldevhether the second word
in a pair was a correct translation of the firdiey had to answer by pushing one of
two keys: the “M” key on the keyboard with theigit index finger if the second
word in the translation was a correct translatiod the ‘N’ key with the left index
finger if it was not the correct translation. Thargputer generated a pseudo-random
order of presentation for each participant, thereboiding the consecutive
appearance of more than two stimuli in the samedition. The presentation
sequence was as follows: first, a fixation point"}* appeared for 500 ms;
immediately afterwards, the first word of the paias presented for 250 ms, and
immediately afterwards, the second word was presefur 2,000 ms in one of the

four experimental conditions (see Figure 4.14).

Before starting the experiment, the participantsewgven verbal instructions by the
experimenter in addition to instructions that appdan the computer screen. These
instructions explained the task, and emphasized thay had to answer as
accurately and as quickly as possible, but notkipiienough to lead to a high

201
TH -1537_09614103



percentage of errors. The experiment began witteelif practice stimuli that

represented the different conditions in the expenin

Target
2,000 ms

Prime
250 ms

Fixation RT
500 ms

e

Figure 4.13A schematic illustration of the procedure adogtecExperiment 6A.

4.5.2.2Results

Separate analyses were performed on the mean togsation time data and error
data (for correct and critical trials) for eacheypf distracter to test the reliability of
the pattern emerging in Experiment 6A. A mixed-efffeanalysis was performed
with four independent variables, Relation Type (getit, associative, phonological,
and phonological-translation), Relatedness (related unrelated), Cognate Status
(cognate and non-cognate) and Bilingual Group ¢EHiIbh Proficient, Late High

Proficient, and Late Low Proficient).

Correct translation pairswhile our main interest was in the critical no

conditions, it is useful to examine the performaanehe yes conditions, where the
two words were translation equivalents of each rothike complete results for the
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correct translation pairs are shown in Table 4&alysis on the reaction time data
of the correct translation pairs revealed thataherall mean reaction time was 740
ms. A significant main effect of Relation Type wasserved [F(3,157) = 17.528p

= .000]. The interaction between Relation Type d&ilhgual Group was also
significant [F(6,6067) = 7.302p = .000]. This interaction is shown in Figure 4.15.

Table 4.56Mean RTs (ms) and Percentage of Errors of the Cofm@anslation Pairs
as a function of Cognate Status and Relation Tygexperiment 6A

Cognate Status

Overall Cognate Non-cognate
Relation Type RT (Error %)  RT (Error %)  RT (Erro) % Cognate effect
Semantic 830 (11.9) 822 (9.7) 837 (14.1) 15
Associative 720 (9.5) 717 (8.5) 723 (10.7) 6
Phonological 691 (15.9) 666 (16.4) 717 (15.7) ol
Phono-translation 721 (3.1) 714 (3.1) 729 (3.1) 15

Results of the error data revealed a significaninneffect of Relation Type
[F(3,157) = 10.728p = .000]. Errors were numerous for the phonologitisiracters
and fewer for phono-translation distracters. Theeafof Cognate Status tended
towards significance H(1,18) = 3.132,p = .002]. Overall, fewer errors were

observed for cognate targets than for non-cogeatets.
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400 -
300 -
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100 -
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OSemantic

@ Associative

B Phonological

B Phonological-translation

Reaction Times (ms)

Early Late High Late Low

Bilingual Group

Figure 4.14Mean RTs (ms) of correct translation pairs as ation of Bilingual
Group and Relation Type in Experiment 6A.
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Critical trials. There were four types of critical no trials. Thesars were

meaning-related distracters and form-related distéra of the target word. The
magnitude of interference was calculated for egipbk bf distracter as the difference
between the related and the unrelated trials. Tifferehce in scores gives an
indication of the sensitivity to each distractepdyin each condition. The complete
results for the critical translation trials are wimoin Table 4.57 where the mean

reaction times and percentage of errors are giweadch type of word pair.

Table 4.57 Mean RTs (ms) and Percentage of Errors of thec@kiflrials as a
Function of Cognate Status and Relation Type inefirpent 6A

Cognate Status

Overall Cognate Non-cognate

Relationship Type RT (Error %) RT (Error %) RT (&rfo)
Semantic

Related 1106 (47.8) 1109 (52.1) 1103 (44.6)

Unrelated 1027 (23.2) 1039 (20.9) 1016 (25.1)

Interference 79 70 87
Associative

Related 970 (22.3) 990 (19.6) 950 (24.6)

Unrelated 942 (15.4) 930 (13.3) 953 (17.1)

Interference 28 60 -3
Phonological

Related 982 (22.6) 935 (25.4) 1029 (20.7)

Unrelated 940 (13.8) 963 (14.1) 918 (13.8)

Interference 42 -28 111
Phono-translation

Related 886 (26.4) 839 (25.4) 934 (27.6)

Unrelated 890 (13.2) 895 (11.3) 885 (14.9)

Interference -4 -56 49

Analysis on the reaction times revealed a mainceféé Relatedness-[1,150) =
6.933,p = .009]. Reaction times were longer for relatedrdso(986 ms) than
unrelated words (950 ms). The main effect of RefatiType approached
significance F(3,161) = 27.227p = .000]. Analyses on reaction times did not reveal
an effect of Cognate Status and Bilingual Grolap € 1]. The three-way interaction
between Relatedness, Cognate Status and BilingualpGvas reliableH(2,5172) =
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4.670,p = .009]. The Relatedness, Relation Type and Bilaigsroup interaction
was also reliableH(6,5174) = 5.079 = .000].

Planned comparisons performed on the individuariatence effects for the three
groups of bilinguals revealed a significant intéiat was observed between
Cognate Status and Bilingual Group(2,5173) = 9.310p = .000]. The magnitude

of interference differed as a result of the cogrséaeus of the word. For instance, for
the Early High Proficient bilinguals, significantersantic and associative
interference and no phonological and phono-traiesiahterference were observed
for cognate targets, whereas, for non-cognate tgrgsignificant semantic,

phonological and phono-translation interferencermuassociative interference was
observed. For the Late High Proficient bilinguale tinterference effects were

similar to Early High Proficient bilinguals for cogte targets.

However, for non-cognate targets, the magnitudeplednological and phono-
translation interference was greater as comparedh@o Early High Proficient

bilinguals. Finally, for the Late Low Proficient limguals, only associative

interference was observed for cognate targets, fandhon-cognate targets, we
observed interference from all four distracterg,the phonological interference was
the greatest. The mean reaction times and percepfagrors as a function of Prime
Type, Cognate Status, and Bilingual Group are ptesein Table 4.58.

Results of the error analysis revealed a significaain effect of Relatedness
[F(1,150) = 8.249p = .000] Targets were responded to more accurately in the
unrelated condition as compared to when they werthe related condition. The
main effect of Relation Type approached signifieafi€(3,161) = 4.172p = .001].
Errors were numerous for the semantic distractess the other three distracters.
The error data revealed a marginal effect of Cagyistatus f(1,18) = 3.045p =
.002]. The main effect of Bilingual Group approaghsgignificance IF(2,56) =
11.492,p = .000]. Overall, fewer errors were observed fa Late High Proficient
bilinguals and greater errors were observed forLiie Low Proficient and Early
High Proficient bilinguals. Moreover, a signifidamteraction was observed
between Cognate Status and Bilingual Grde(@2[5173) = 7.569 = .000].
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Table 4.58Mean RTs (ms) and Percentage of Errors of thac@rifrials for All
Three Bilingual Groups as a Function of CognatetuStaand Relation Type in
Experiment 6A

Cognate Status/Bilingual Group

Cognate Non-cognate
Early Late high  Late low Early Late high Late low
RT RT RT RT RT RT

Relation Type (Error %) (Error %) (Error %) (Error %) (Error %) (Error %)

Semantic
Related 1081 1125 1122 1059 1084 1168
(58.7) (37.1) (56.8) (38.2) (34.9) (62.9)
Unrelated 987 946 1181 929 1005 1112
(14.5) (20) (31.8) (17.1) (16.3) (44.4)
Interference 94 179 -59 130 79 56
Associative
971 968 1030 906 913 1031
Related
(14.5) (11.4) (34.1) (17.1) (18.6) (40.7)
Unrelated 891 936 964 937 926 994
(8.1) (5.7) (27.3) (11.8) (9.3) (31.5)
Interference 80 32 66 -31 -13 37
Phonological
Related 916 925 965 900 1032 1154
(23.1) (30.8) (23.5) (34.4) (12.5) (14.3)
Unrelated 925 989 973 873 927 955
(26.9) (3.8) (11.8) (28.1) (0) (14.3)
Interference -9 —-64 -8 27 105 199
Phono-translation
Related 867 775 874 869 917 1015
(20) (11.1) (38.5) (25.6) (9.2) (37.5)
Unrelated 865 872 947 834 832 989
(0) 0) (30.8) (6.9) (0) (31.3)
Interference 2 -97 -73 35 85 26

The results were also reported separately for edcthe four distracter types:
semantically related, associatively related, phogicklly related, and
phonologically related to the translation equivalevhich will be discussed in the

next section.

Semantically related.The main effect of Relatedness was signific&i(1[37) =
11.219, p = .002]. The participants were significantly slowi reject the
semantically related pairs (1088 ms) compared ¢outirelated controls (1004 ms).

This main effect was qualified by a significantaraction between Relatedness and
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Bilingual Group F(2,1444) = 9.857p = .000]. The magnitude of interference for
the Early High Proficient (114 ms) and Late Highofitient (135 ms) bilinguals
were significantly greater than to the Late LowflRRient (4 ms) bilinguals.

Associatively related. The reaction time data revealed no main effect of
RelatednessH < 1].

Phonologically related.in the reaction time data, there was no main efbéct
RelatednessH < 1].

Phonologically related to the translation equivaleh The main effect of

Relatedness was not significarff K 1]. Responses to phonologically related

translation pairs (810 ms) and unrelated conti@lS8 (ms) were similar.

4.5.2.3Discussion

In Experiment 6A, we investigated bilingual lexicapresentation and processing in
translation recognition task when Bodo—-Assames@duibls recognized whether
word pairs presented in the L1-L2 direction arendkations of each other. The
results showed that all Bodo—Assamese bilinguaigandless of their L2 AoA and
proficiency, showed interference from meaning exlaand form related distracters.
However, high proficient bilinguals were more sémei to meaning related
distracters and low proficient bilinguals were maensitive to form related

distracters.

4.5.3Translation Recognition from L2-L1 (Experiment 6B)

Experiment 6B was carried out with Bodo—Assamedmduials in the critical

translation direction (i.e., from L2-L1) in ordeo more rigorously analyze the
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influence of the degree of semantic and form sintylan interference effects in the

translation recognition task.

4.5.3.1Method

Participants. The participants who took part in Experiment 6Atjggvated in
Experiment 6B.

Stimuli. The material was the same as used in Experiment@ly in this

experiment, the first word was presented in Assamaesl second word in Bodo.

Procedure. The procedure and equipment used were the santess tised in
Experiment 6A.

4.5.3.2Results

As in Experiment 6A, separate analyses were peddram the correct reaction time
data and error data for the correct and criticalldrfor each type of distracter
(semantic, associative, phonological, and phonollgranslation) to further test the

influence of different types of distracters on theget word.

Correct Translationsthe pattern of results for the correct translatisnsimilar

to that obtained in Experiment 6A. The completaultssfor the correct translation
pairs are shown in Table 4.59. The results revetdatithe overall mean reaction
time was 711ms. A main effect of Relation Type whserved [f(3,158) = 8.867p

= .000]. The interaction between Relation Type &ilthgual Group approached
significance F(6,6275) = 9.447p = .000]. This interaction is shown in Figure 4.16.
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The Cognate Status and Bilingual Group interaction significant F(2,6254) =
2.717,p =.066].

Table 4.59Mean RTs (ms) and Percentage of Errors of thee€bifirranslation Pairs
as a Function of Cognate Status and Relation Tiyfexperiment 6B

Cognate Status

Overall Cognate Non-cognate
Relation Type RT (Error %) RT (Error %) RT (Erro) % Cognate effect
Semantic 774 (7.1) 774 (6.3) 774 (7.8) 0
Associative 690 (7.1) 681 (5.9) 699 (8.2) 18
Phonological 680 (9.1) 661 (9.4) 699 (8.8) 38
Phono-translation 702 (4.7) 692 (3.1) 712 (6.3) 20

Results of the error analysis revealed a significanin effect of Relation Type
[F(3,157) = 5.628p = .000]. Errors were numerous for the phonologtisiracters

and fewer for phono-translation distracters. Thieatfof Cognate Status tended
towards significance H(1,18) = 3.403,p = .001]. Overall, fewer errors were

observed for cognate targets than for non-cogaatets.

900 ~
800 -
700 -
600 -

500 - O Semantic
400 - @ Associative
300 - B Phonological

- o .
200 - Phonological-translation

Reaction Times (ms)

100 -

0

Early Late High Late Low

Bilingual Group

Figure 4.15 Mean RTs (ms) of the correct translation pairs afurection of
Bilingual Group and Relation Type in Experiment 6B.
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Critical Trials. The result of Experiment 6B was similar to thostaoted in the

previous experiment. In the analysis of the RTshbRelatednessF{1,145) =

33.886,p = .000] and Relationship Typd-(3,153) = 28.101p = .000] were

significant. As predicted by the DCF model, theuttssof this experiment also
showed that the interference effects are modulbiethe degree of meaning and
form similarity. Analysis on response time reveadesignificant interaction between
Relation Type and Bilingual Groug-(6,5807) = 6.591p = .000]. The complete
results for the critical translation trials are wimoin Table 4.60 where the mean

reaction times and percentage of errors are giveadch type of word pair.

Table 4.60 Mean RTs (ms) and Percentage of Errors of thec@riflrials as a
Function of Cognate Status and Relation Type inelirpent 6B

Cognate Status

Overall Cognate Non-cognate

Type of Relation RT (Error %) RT (Error %) RT (Er%)
Semantic

Related 1035 (39.1) 1022 (50) 1048 (30.3)

Unrelated 926 (7.8) 933 (7.7) 919 (8)
Interference 109 89 129
Associative

Related 900 (14.1) 915 (13.3) 886 (14.9)

Unrelated 822 (4.1) 802 (13.5) 842 (4.6)

Interference 78 113 44
Phonological

Related 846 (18.2) 825 (12.7) 866 (22.9)

Unrelated 803 (5.7) 820 (5.6) 786 (5.7)

Interference 43 5 80
Phono-translation

Related 883 (10.7) 883 (15.5) 883 (6.9)

Unrelated 798 (0.6) 768 (0) 829 (1.1)

Interference 85 115 54
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Planned comparisons were performed on the indiViohtarference effects for the
three groups of bilinguals. The results revealet the magnitude of interference
differed as a result of the cognate status of tleedwFor the high proficient
bilinguals, the magnitude of semantic interfereneas greater for non-cognate
targets as compared to cognate targets, and fototheproficient bilinguals the
pattern was opposite. The magnitude of associatiterference was greater for
cognate targets as compared to non-cognate taayesdl three Bilingual Groups.
For cognate targets, the magnitude of phonologitalference was observed only
for the low proficient bilinguals, whereas all tardilingual Groups produced

significant phonological interference for non-cogntargets.

Lastly, all three Bilingual Groups produced sigeeint phono-translation
interference for cognate targets, with magnitudanterference being greater for the
high proficient bilinguals than the low proficiebilinguals. On the other hand, for
non-cognate targets, significant phono-translatiderference was observed only
for Early High Proficient and Late Low Proficientlibguals. Mean reaction times
and percentage of errors are presented in Tableby.®rime Type, Cognate Status,

and Bilingual Group.

In the mixed-effects analysis on the error date, rtiain effect of Relatedness was
significant F(1,150) = 12.582,p = .000]. Targets were responded to more
accurately in the unrelated condition as compaoeghen they were in the related
condition. The main effect of Relation Type apploat significance (3,161) =
6.117,p = .001]. As in Experiment 6A, errors were numerdois the semantic

distracters than the other three distracters.

The error data revealed a significant effect of adg StatusH(1,18) = 5.921p =
.001]. The main effect of Bilingual Group approadisgnificance [f(2,56) = 9.569,
p = .000]. Overall, fewer errors were observed fbe tLate High Proficient
bilinguals and greater errors were observed forLiie Low Proficient and Early
High Proficient bilinguals. Moreover, a significanbhteraction was observed
between Cognate Status and Bilingual Grde(2[5173) = 6.193p = .000].
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Table 4.61Mean RTs (ms) and Percentage of Errors of thac@rifrials for All
Three Bilingual Groups as a Function of CognatetuStaand Relation Type in
Experiment 6B

Cognate Status

Cognate Non-cognate

Early Late high Late low Early Late high Late low

RT RT RT RT RT RT

Relation Type (Error %) (Error %) (Error %) (Error %) (Error %) (Error %)

Semantic
989 962 1115 1070 998 1077
Related
(53.9) (40) (54.4) (31.6) (30.2) (29.6)
Unrelated 924 916 959 874 926 956
(8.1) (11.4) (4.5) (6.6) 4.7) (12.9)
Interference 65 46 156 196 72 121
Associative
Related 943 907 894 891 846 919
(19.4) (5.7) (11.4) (15.8) (13.9) (14.8)
Unrelated 789 790 829 853 803 870
(1.6) (5.7) (4.5) (2.6) (0) (11.1)
Interference 154 117 65 38 43 49
Phonological
Related 783 795 898 834 881 882
(11.5) (7.7) (23.5) (31.3) (21.9) (14.3)
Unrelated 783 804 873 737 790 832
(11.5) (3.8) 0) (9.4) (6.3) 0)
Interference 0 -9 25 97 91 50
Phono-translation
Related 919 865 864 925 850 874
(17.1) (11.1) (15.4) (2.3) (9.2) (12.5)
Unrelated 808 716 780 828 843 816
0) 0) 0) (2.3 0) 0)
Interference 111 149 84 97 7 58

As in the previous experiment, the results were adported separately for each of

the four distracter types: semantically relatecdoamtively related, phonologically
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related, and phonologically related to the tramsfaequivalent, to which we shall

turn to in the next section.

Semantically related.The main effect of Relatedness was signific&i(L [34) =

14.002, p = .001]. The participants were significantly slowi reject the

semantically related word pairs (1036 ms) as coetpao the unrelated controls
(927 ms). This main effect was qualified by a digant interaction between
Relatedness and Bilingual Group(2,1700) = 6.312p = .002]. The magnitude of
interference for the Early High proficient (131 nes)d Late Low Proficient (139
ms) bilinguals were significantly greater than thate High Proficient (58 ms)
bilinguals. This pattern of result is quite diffetédrom what we have observed in

Experiment 6A for the semantically related conditio

Associatively related. The reaction time data revealed a main effect of
RelatednessH(1,35) = 7.544p = .009]. Reaction times of the participants were
slower for the associatively related pairs than foe unrelated control. The
magnitude of interference was significant (78 nAd).other interactions were not

significant [Fs < 1].

Phonologically related. There was a marginal effect of Relatedness in the
reaction time dataH(1,33) = 2.875p = .022]. Reaction times of the participants
were slower when they responded to phonologicalgted word pairs (932 ms)
than when they responded to unrelated controls (889 All other interactions were

not significant Fs< 1].

Phonologically related to the translation equivalet In the reaction time
data, there was a main effect of Relatednddd,35) = 13.059,p = .001].

Participants were slower when they responded to@lgically related translation
pairs (785 ms) than when they responded to uncelatatrols (700 ms). This
interference effect of 85 ms was significant. Ngn#icant interactions were

observed with any other variabldss[< 1].
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4.5.3.3Discussion

In this experiment, performance of three groupBado—Assamese bilinguals were
compared when they performed a translation recmgnitask in which they
recognized whether word pairs presented in the [2dikection are translations of
each other. The results showed that similar to Ewxmmt 6A, all bilinguals
experienced interference from meaning related aown frelated distracters.
However, unlike Experiment 6A, in this experimengh proficient and low
proficient bilinguals were equally sensitive to miegy related and form related

distracters.

4.5.3.4Combined Analysis of Experiment 6A and Experiment
6B

Planned comparisons were performed to compare #gnitnde of the interference
effects across the relevant conditions in the tiodlation directions (L1-L2 and
L2-L1). Although the results of the correct triglere similar in both directions, the
results obtained for the critical trials in the t@wections were not similar to each
other. In the mixed-effects analysis of the reactime data, the results revealed a
significant main effect of Target Languad€(1,11239) = 425.487 = .000]. The
magnitude of interference in the Assamese to Bod®-I(1) direction was
significantly greater than in the Bodo to Assamgde-L2) direction.

In other words, there was a larger relatednesscteffe the L2-L1 direction.
Moreover, responses were faster in the L2-L1 (88} direction than in the L1-L2
(967 ms) direction. This main effect was qualifiegl a significant interaction
between Relatedness and Target Languk{e 11233) = 25.563y = .000]. Figure
4.17 shows the magnitude of the interference effecthe four experimental

conditions: semantic, associative, phonological gimaho-translation.
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Figure 4.16 Magnitude of the interference effect (ms) in therfoypes of word
relations (semantic, associative, phonological, gimoho-translation) and in the two
translation directions (L1-L8s.L2-L1).

4.5.4General Discussion

This study considered few related questions reggrttie processing of semantics,
phonology and script, as well as the role of L2 AaAd proficiency. The main aim
of this study was to examine the effect of the degof similarity between L1 and
L2 words in order to determine how words from tve tanguages are connected at
the semantic/conceptual representation level, amdwhat extent meaning is
activated across languages during the translatiocegses. In order to achieve this
aim, we carried out two experiments with three gsowf Bodo-Assamese
bilinguals by using the translation recognitionktasid by manipulating the degree
of similarity in meaning and form between the worfitem both languages
(semantic, associative, phonological and phono&dgranslation).
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A comparison of the interference effect of the fogres of word relations showed a
difference in magnitude. In terms of the meaningtesl relationships, the results
showed greater inference in the semantic conditian in the associative condition.
The difference is more obvious in the L1-L2 direntiThis suggests that the greater
the similarity in meaning, the greater the intezfere effect. These data could be
interpreted as evidence that the degree of semaimitarity may also modulate
semantic activation across languages in the imgrte paradigm, which is in line
with the predictions of the DCF model. This pattefresults is important, as it
suggests that the degree of meaning similaritybsansed as an index of the extent
to which semantic representations are activatedsacthe two languages. In its
current formulation, the RHM does not explain hdw degree of similarity could

modulate the effect of semantic interference.

One of the aims of our study was to investigate itifeience of L2 AoA and
proficiency in the pattern of interference effecifie results of our study clearly
show that the pattern of results for the high ama proficient bilinguals is not
similar, not only in terms of the pattern of inenénce effects, but also with respect
to the magnitude of these effects. If we considexr hature of the translation
recognition task, a participant upon presentatibrthe first word would begin

translating the word into the other language.

The RHM predicts that if one is a high proficienlingual, this process will take
place directly through the conceptual store. Ineptwords, only low proficient
bilinguals will resort to the lexical level linke laccess meaning. The results show
that there was a difference in the magnitude ofiiference effects observed across
bilinguals in two different directions. The highoficient bilinguals were slower
when they had to reject as non-translations thess phat were related in meaning

(e.g. T-ATRA [hat-asi] ‘hand-finger) than when the pairs were related in form

(e.g.219-8R [hat-har]‘hand-enter) which could imply that they were less reliant

on the lexical level link and access the concepysiem directly.
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If we look at the type of distracters we can ses the high proficient bilinguals
showed greater interference effect with semantgicedlated distracters and null
interference effect with distracters related imidn the L1-L2 direction. Although,
the semantic interference effect was same in thd_L2irection, we did not report
a null interference as opposed to L1-L2. The sanagnitude of the semantic
interference effects in both translation directiomgh high proficient bilinguals
confirm the prediction of the DCF model that higtofitient bilingual speakers
would present no differences in the magnitude tdrfarence effects regardless of
the language they are translating from (L1 or Is2lpporting the view that semantic
representations are shared across languages arattarated during access from

either language.

However, for the high proficient Bodo—Assamesenigilials, when presented with a
word that was phonologically related to the actuahslation equivalent, there was
interference. In order for there to be interferenee have to assume that the lexical
link was active. This type of interference has been found with same-script
advanced bilinguals in the past. Thus, we coulerpret the current finding in terms
of proficiency, meaning that these bilinguals we immediately conceptually
mediating and were relying on the translation egl@nt much like low proficient
same-script bilinguals. Yet, these bilinguals weighly proficient in both languages
and not at all similar to the low proficient bilimgls in previous studies that had

reported this type of interference.

To conclude, this study was designed to contribute greater understanding of how
words from L1 and L2 are connected at differenels\of representations, and to
what extent their meanings can be accessed diriotly both languages. Overall,
the results of this study provide evidence for Hadient role of meaning and
phonology in the lexical links of different-scripilinguals.

The results of this study provide a challenge foe RHM’s developmental
prediction that reliance on the translation equmaldiminishes as proficiency
increases and, instead, highlights script as pealefactors in the use of the

translation equivalent. The current study also tbunon-selective activation for
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different-script bilinguals and extends the prdadit$ of models such as BIA+ for
languages that do not share script. Likewise, #salts have confirmed that the
amount of semantic activation can vary dependinghendegree of proximity in

meaning, as the DCF model predicts.

W Chapter Summary

In this chapter we examined a series of word re¢iognexperiments using cross-
language priming paradigm and the results of afls¢htasks provided useful
information regarding the mental representation pracessing of the bilingual
lexicon. The overall findings of the experimentssipoco-activation of both
languages in the bilingual brain and thereby suppue language non-selective

lexical access hypothesis.
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PRODUCTION STUDIES

This chapter investigates bilingual word productiasing five different tasks in
order to explore bilingual lexical representationdaprocessing.
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Introduction

Language production refers to the production ofkepoor written language. It
cannot be considered entirely from the perspedaa theory of language, rather it
is very definitely a goal-directed activity, in teense that people speak and write in
order to make friends, influence people, conveprimfation, and so on. More is
known about language comprehension than about dggyroduction. This is
perhaps because it is generally easier for an eRpater to exercise control over
the comprehension material than to constrain aestlbjlanguage production.

Psycholinguistic studies on bilingual language pain have gratefully taken

advantage of the large body of knowledge acquinedearlier research on

monolingual language production. They pose singjaestions about the content
and structure of the knowledge base underlyinguagg production, the processing
mechanisms involved, the nature of the processesigdh which stored knowledge

is accessed and exploited during language produetnal the order in which these
processes are executed.

Many studies on speech production, both monolingmal bilingual, have focused
on one specific part of the full speech produciwocess—word production. Word
production consists of several processing stagesn fr((and including) the

conceptualization of the lexical concept the speak#ends to verbalize to

articulating the associated word. To get the worddpction process going, the
concept to be verbalized must first be establigheithe experimental participant’s
mind, preferably by means of a stimulus that is-merbal because in veridical
speech production the process also starts off wathnon-verbal mental

representation. The most popular way to do thig/ipresenting the participant with
a picture depicting the targeted word, with therungion to name it as rapidly as
possible. While generating the naming response pdmicipant passes through
various mental stages, starting with the visualyamaof the picture. The first stage

is of no particular interest to the speech productiesearcher but it is a necessary
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prerequisite for triggering the stages of intetestause it loads the concept to name

in the production system. Then follow the stagemtafrest.

Just as in the study of bilingual comprehensiogeaech on language production in
bilinguals has pursued the question of whethemndmial language production is
language selective or language non-selective drapsrboth, depending on specific
characteristics of the linguistic and extra-lingigiscontext and/or the bilingual

speaker. As Wei and Moyer (2008) put it:

Although there is debate in the literature aboet gblectivity of language

production (e.g., Costa, 2005), a great deal adende suggest that words
in both of the bilingual’s languages are activéeast to the level of abstract
lexical representations and perhaps to the poirgctiially specifying the

phonology associated with the translation. (p. 114)

In this chapter, the primary focus is on how biliats represent and process their
two languages in order to produce words in thaernded language. The debate on
the activation or access of the non-target languaggeaking only one language
has been investigated by using different taskspamddigms. The next section gives

an overview of this chapter.

Chapter Overview

The chapter will begin by testing the performant®ado-Assamese bilinguals in
two word naming experiments which not only requiresognizing the word but
also pronouncing it. The next section will inveatig two experiments that employ
the word translation task. The sections that folltiscuss different versions of the
picture naming task. In addition to two simple pret naming experiments, three
picture-word interference experiments and threm@d picture-naming experiments

have been used. The chapter will conclude withnansary of the overall findings.
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Word Naming

In a word naming task, participants simply readed words aloud and response
latencies and/or reading accuracy are registevédat makes this task unique is the
fact that, it requires elements of both recognit@moml production (De Groot, 2011).
Research with monolingual high proficient readeas bhown them to be activating
phonological representations rapidly from printettdr strings even when a spoken
response is not required (e.g., Rastle & Brysb2€@6). This makes reading in one
language hard enough. The picture becomes much coonplicated when we take
the case of bilinguals because in their case,emrittformation from both languages
are being activated and processed simultaneouafed,JHaigh, & Friesen, 2008).
This raises an important question on whether higgeaders selectively activate
phonological representations from only the languiagese or they non-selectively

activate phonological representations from bottheir languages.

Over the past three decades, several bilingualestueimploying the reading task
have provided support for the non-selective aatwabf the non-target language
orthography and/or phonology (e.g., De Groot €t28l00; Nas, 1983; Van Heuven,
2000; Van Heuven et al., 1998). Evidence comes studies employing bilinguals
sharing the same-script (Brysbaert et al.,, 199%t&et al., 1999; Dijkstra et al.,
1999; Jared & Kroll, 2001; Jared and Szucs, 2002) @so from different-script
bilinguals (Tzelgov et al., 1996).

However, the activation of phonological informatiohthe non-target language in
different-script bilinguals is still under debateu{ see Feldman & Turvey, 1983;
Lukatela, Savic, Gligorijevic, Ognjenovic, & Turvey978). Moreover, a great deal
of evidence suggests that word naming can be addmad without conceptual
access (e.g., Lupker, 1984; Potter, Kroll, Yach@&drpenter, & Sherman, 1986).
Studies investigating this issue have explored dbgnate status of the word in
relation to this. It is hypothesized that if cogggashare a lexical level representation

across languages, then naming should be facilifatedognates, particularly in the
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case of naming L2 words, because it should be Iples& take advantage of greater
automaticity in retrieving L1 words. However, ifgates share only a conceptual
level representation across languages, there shbeldho difference between
cognates and non-cognates, as naming does notrdppeguire conceptual access.
Another interesting observation with respect toraigs is that, whereas in many
tasks cognates are processed faster than matchezbgoates, in word naming they
are often responded to more slowly (Schwartz, Kr&llDiaz, 2007). The likely

reason for this has been related to the specijgirements of the task, i.e., stimulus

must be named aloud.

Therefore, it seems clear that although the issughether language activation in
bilinguals is selective or non-selective has bedersively studied with respect to
lexical access (see Dijkstra, 2005 for a review)t there has been much less
research on this issue with respect to phonologicatessing. Moreover, most of
the studies which have reported language non-s&deattivation in word naming

have observed the phenomenon when participantsrpestl the task in their second
language, but when bilinguals perform the taskhirtfirst language, there is less
evidence. To examine the implications of the abprexlictions for word naming,

the present study compared the performance of Baskamese bilinguals when
they named words in their first language Bodo (Bby in their second language

Assamese (L2).

5.3.1The Present Study

In the present study, we used a word naming taskoroher to investigate
phonological processing dynamics in bilingual wastognition and production
because a word naming task is likely to reveal lsuptionological effects than a
lexical decision task. Apart from examining whetipdronological representations
from the non-target language are activated by thiegbals, we also wanted to
provide evidence concerning the locus of any edfeat non-target language
phonology. This was done by examining whether ctgrsiatus of the word
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facilitates lexical retrieval. The language paiedisvas Bodo and Assamese. The
main purpose of the study was to explore the diffees in L1 and L2 lexical
processing involving cognate and non-cognate woldsreover, we examined
whether the influence of the non-target languadterdi depending on the second

language age of acquisition and proficiency oftiti@guals.

In Experiment 7A, word naming latencies for cograe non-cognate words were
compared for Bodo—-Assamese bilinguals when wordse weesented in their

second language, Assamese. In Experiment 7B, natategcies for the same
cognate and non-cognate words were compared wheasweere presented in their
native language, Bodo. The naming tasks were dodéferent sessions with a gap

of minimum fifteen days between two sessions.

We hypothesized that if bilinguals activate norgédr language phonological
representations then, naming latencies for cognatesld differ from non-
cognates—faster naming latencies for cognates wauldgest facilitative or
overlapping connections between phonological regragions for cross-language
members of a cognate pair. On the other hand, tamg@ing latencies for cognates
would suggest activation of meaning associated thighmember of the cognate pair
in the non-target language from phonology. We hypsized that Bodo being the
native language of the participants, word namingneies in Bodo should be similar
for the three bilingual groups, whereas namingnleitss in Assamese should be less
accurate and slower for the low proficient bilinuand should become more

accurate with increasing proficiency.

5.3.2Word Naming in L2 (Experiment 7A)

In Experiment 7A, each participant performed a $&wpord naming task in which a
word was presented on the computer screen andattieipant simply had to read

the word aloud as quickly as possible in their seddanguage, i.e., Assamese.
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5.3.2.1Method

Participants. A total of fifty-two Bodo—Assamese bilinguals (29ata and 23
female) from Bathoupuri took part in this studyrtigpants ranged in age from 21
to 38 years (mean age = 29.8 ye&9,= 4.09). The patrticipants considered Bodo to
be their dominant language and Assamese to be #asiond language. Each
participant completed a language background questice indicating their use of
Bodo and Assamese in various contexts. They aksal riheir proficiency in both
languages. Self-report data of the participanttings of their current ability to
speak, read, write, and understand in both BodoAssamese on a 7-point scale

was included. Table 5.1 presents the summarizedaddhe self-report ratings.

Table 5.1 Self-Report Ratings in Bodo and Assamese for AlreghBilingual
Groups in Experiment 7A

Bodo (L1) Assamese (L2)

Early Late High  Late low Early Late High  Late Low
(n=21) (n=13) (n=18) (n=21) (n=13) (n=18)

Age of acquisition (years) 2.3 2.6 3 3.5 8.3 9

Mean daily usage (%) 51.5% 49.5 % 466 % 37.2% .6938 21.5%

Self-ratings (7 point scale)

Speaking 7 7 6 6 5.5 5
(0.7) (0.3) (0.6) (0.5) (0.7) (1.1)
Reading 7 7 6.6 5.6 5.5 2.3
(0.12) (0.6) (0.4) (1.2) (0.5) (1.2)
Writing 7 7 6 4.8 4.8 1.7
(0.2) (0.3) (1.0 (1.4) (1.2) (1.2)
Comprehension 7 7 4.6 4.9 4.3 1.7
(0.6) (0.3) (0.3) (0.3) (0.2) (0.7)

In Table 5.1, responses on the age of acquisitidicated that all the participants
had learned Bodo before Assamese. It can also tieel tleat the Bodo ratings of the

three groups of bilinguals on all four proficientyeasures are similar. However, on
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all four proficiency measures, the Assamese ratirfigbe high proficient groups are
higher than the low proficient group. Apart fromethself-report measures,
participants took part in two versions of the Objex Naming Test in both Bodo
and Assamese, as a measure of language fluenciae two languages. Table 5.2

provides the mean scores of the objective namssigneBodo and Assamese.

Table 5.2 Mean Scores on the Objective Naming Test in Bauh Assamese for
All Three Bilingual Groups in Experiment 7A

Bilingual Group Bodo Assamese
Early High Proficient 51.3 47.6
Late High Proficient 50.1 47.1
Late Low Proficient 49.7 39.2

The results of the Objective Naming Test show that average L1 score for all
three bilingual groups is similar. In case of Li2e taverage score for the Late High
Proficient group matches the average score foE#rey High Proficient group (47.1
vs. 47.6 respectively) and the scores do not \éekignificant differencet(49) =
1.07,p = .784]. This indicates that the proficiency legéthe two groups is similar.
However, the average score of the Late High Peaficgroup is noticeably higher
than the average score of the Late Low Proficigoug (47.1 vs. 39.2) and the
scores Yyielded a significant differend¢@P) = 8.89p = .000].

Stimuli. The stimuli consisted of fifty words in the cateiged list (see Appendix
M (i)) and sixty words in the randomized list (s&ppendix M (ii)). The critical
items in the categorized list belonged to five eldéint semantic categories (fruits,
vegetables, animals, birds, and kitchen items) #mel critical items in the
randomized list consisted of words from six difféireategories (clothing, body
parts, unit of time, natural objects, educationd dood). Two types of cross-
language words were included: cognates and nonategnin each list, half of these
words were cognates and the other half were nonateg. Each cognate word in

Assamese was matched with a non-cognate Assameskonowritten frequency
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and word length. An example of categorized and amded stimulus lists based on

the cognate status of the word is shown in Tal8e 5.

Table 5.3 Examples of Categorized and Randomized Word Lisseduin
Experiment 7A

Categorized Randomized
Cognate Non-cognate Cognate Non-cognate
BT ‘owl’ FISST ‘crow’ TG ‘bone’ ST ‘water’
I ‘bat’ A6/ ‘sparrow’ ST ‘milk’ TS ‘night’
BT ‘parrot’ 514t ‘cane’ BT *hour’ T ‘sky’
217 ‘duck’ 3JF ‘peacock’ S ‘'saree’ (& ‘il
14 ‘pigeon’ AT ‘Indian Myna’ 335 ‘dew’ SISy ‘date’

Note. %61 [phesa]; & [baduli]; *&1G! [bhatou]; =7z [hah]; *T& [paro]; *FTSST
[kauri]; *S=fbf33T [ghonsirika]; =51t [bogolil; *S¥F [moyur]; * M3 [xalika]; *21S
[har]; *sm=F [gakhir]; *8BT [ghonta]; =Tt [xari]; *f¥=F [niyor]; **N&t [pani]; *T1fS [rati];
*SIBT [akax]; *o [tel]; *@1f¥¥ [tarikh]

Procedure. Participants were instructed that they would seeds/dn Assamese
and they were asked to read each word aloud aklg@ind accurately as possible.
Stimuli were presented one at a time at the cesfter computer screen. The trial
structure of the experiment was as follows: Fiasfixation point (an asterisk) was
shown in the center of the screen for 500 ms. Wais followed by a blank interval
of 500 ms. Then, the word (in Assamese) was predert a response was not
provided within 2,000 ms from the offset of the dothe next trial started

automatically (see Figure 5.2).

Naming latencies were measured from the appea@ite word on the computer
screen to the beginning of the naming response. [Biwof fifteen practice words
were constructed, one in Bodo and one in Assanvesieh were presented at the

onset of the experiment.
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Target
2,000 ms

Blank
500 ms

ST

Fixation RT
500 ms

Figure 5.1 A schematic illustration of the procedure adoptdExperiment 7A.

5.3.2.2Results

A mixed-effects analysis was run on the reactioretdata and error data separately,
for the performance of three groups of Bodo—Assanieénguals. The dependent
measures were correct response latencies and eiworgritical words. The
independent variables were Cognate Status (cogrsat@on-cognate), List Type
(categorized vs. randomized), and Bilingual Grogarly High Proficient, Late
High Proficient, and Late Low Proficient). The riésuevealed that the main effect
of Cognate Status was not significalt{ 1]. Reactions times for the cognate words
(800 ms) and non-cognate words (807 ms) were gimila

However, the main effect of List Type was signifitdF(1,3039) = 22.204p =
.000]. Participants took longer to name words ac¢htegorized list (823 ms) than in
the randomized list (783 ms). This 40 ms differebetwveen the categorized and
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randomized list replicates the well-known categmgrference found in previous
studies (Kroll & Stewart, 1994). Mean reaction tgrend percentage of errors for
cognate and non-cognate words in the two conditjoategorized and randomized)
are shown in Table 5.4. There was also a signifioain effect of Bilingual Group
[F(2,50) = 24.600,p = .000]. The critical result, however, was a digant
interaction between Bilingual Group and List Typ€d,2971) = 7.898p = .000].

Table 5.4Mean RTs (ms) and Percentage of Errors for CogaateNon-Cognate
Words in Experiment 7A

Cognate Status

Overall Cognate Non-cognate
List Type RT (Error %) RT (Error %)  RT (Error %) Cognate effect
Categorized Lists 823 (9.2) 819 (11.2) 828 (7.2) 9
Randomized Lists 783 (14.6) 781 (11.3) 786 (7.3) 5
Saleolly 40 38 42
interference

Planned comparisons were conducted to investidegandividual effects for the
three groups of bilinguals. The overall resultseaded that naming latencies of the
Early High Proficient and Late High Proficient bijuals (647 ms/663 ms) were
faster than Late Low Proficient bilinguals (960 m#)dicating an effect of

proficiency rather than age of acquisition.

With respect to the two types of list in which twerd were presented, the overall
results showed that the magnitude of categoryference was greater in case of the
Late Low Proficient bilinguals (63 ms) than in cadehe Early High Proficient and
Late High Proficient bilinguals (17 ms/24 ms). Tdéféect of cognate status was not
robust in any of the bilinguals. Table 5.5 shows thean reaction times and
percentage of errors for cognate and non-cognatelsvim the two conditions
(categorized and randomized) for the three groupsilinguals (Early High
Proficient, Late High Proficient, and Late Low Rooént).
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Table 5.5Mean RTs (ms) and Percentage of Errors for CogaateNon-cognate
Words for All Three Bilingual Groups in Experimen

Cognate Status/Bilingual Group

Cognate Non-cognate

Early Late high Late low Early Late high  Late low
RT RT RT RT RT RT

List Type (Error %) (Error %) (Error %) (Error %) (Error %) (Error %)
: 655 678 982 656 689 1000
Categorized
g ) 4.2)  (17.3) (0) (2.1) (12)
Randomized 630 645 931 647 672 925
(0) (3.9 (34.8) 0) (3.2) (22.5)
Category
interference ’ 4 2 ol 9 ™ 5

The data of the error analysis revealed that thie eféect of Cognate Status did not
reach significanceH(1,3039) = 2.239% = .056]. The main effect of List Type was
significant F(1,3039) = 4.325p = .005]. Participants made greater errors in the
randomized list (14.6 %) than in the categorizet (9.2 %). Analysis of the error
data also revealed a significant main effect oingilal Group F(2,50) = 19.348p

= .000]. Low proficient bilinguals made more errafsan the high proficient
bilinguals. However, the interaction between Ligp& and Bilingual Group did not
reach significanceH(2,2971) = 4.012p = .052]. The magnitude of the error rate for
the Late Low Proficient bilinguals was greater lne trandomized list than in the
categorized list. All other interactions were nigngficant [Fs < 1].

5.3.2.3Discussion

In the present study, we investigated the effectoginate status of the word, age of
acquisition and proficiency, and list type in L2 mfonaming with the goal of
understanding how activation in the non-target legg flows through the word

recognition system of bilinguals. Participants wBeo—-Assamese bilinguals and
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they were simply asked to read aloud the word &ir tbecond language, Assamese.
The pattern of results from Experiment 7A showedt thords producedategory
interferencewhen they were named in a semantically organi¢d The category
interference was larger for low proficient bilindgsiathan for high proficient
bilinguals. If the effect of categorizing the liss to increase top-down activation
from concepts to lexical entries, this finding sesig that word naming cannot be
accomplished without conceptual access since cingtéhe words into semantic
categories involves semantic manipulation (conttaty previous evidence by
Lupker, 1984; Potter et al., 1986). Therefore,dfiect of this manipulation suggests
the activation of meaning representations when ngnm L2. Moreover, the lack of
cognate facilitation effect in Experiment 7A replies previous findings. In the next,
experiment, we further investigate if the pattebserved in this experiment is also

evident when participants performed the naming ta$keir native language, Bodo.

5.3.3Word Naming in L1 (Experiment 7B)

In Experiment 7B, participants completed the woadning task in L1. The design
and procedure of this experiment was similar todexpent 7A. It was conducted in

a different session, at least 15 days after ExpartiiA.

5.3.3.1Method

Participants. The fifty-two Bodo—-Assamese bilinguals, who tookrtpan

Experiment 7A, took part in this experiment.

Stimuli. The stimuli for the present experiment consistethefsame cognate and

non-cognate target words used in Experiment 7A. él@r, the only difference is

that in the present experiment, the target words weBodo.
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Procedure. The procedure adopted for previous experiment wsasd uin this
experiment. As the participants had to name thgetawords in Bodo, verbal and

written instructions were also provided in Bodo.

5.3.3.2Results

Similar to Experiment 7A, a mixed-effects analysigs run separately on correct
reaction time data and error data for the perfooeanf the three groups of
bilinguals. Results of Experiment 7B showed no n&dfect of Cognate Statuf K

1]. Naming responses for cognates (705 ms) andcognates (706 ms) were the
same. The main effect of List Type was not evidént 1]. Bilinguals named words

in the categorized list (704 ms) and randomizdd’1i86 ms) in a similar way. Table
5.6 shows the mean reaction times and percentagears as a function of Cognate

Status and List Type.

Table 5.6 Mean RTs (ms) and Percentage of Errors for CogaateNon-cognate
Words in Experiment 7B

Cognate Status

Overall Cognate Non-cognate
List Type RT (Error %) RT (Error %) RT (Error %) Cognate effect
Categorized Lists 704 (0.8) 710 (0.8) 698 (0.8) -12
Randomized Lists 706 (1.3) 700 (2.6) 713 (0) -13
Category o 10 _15

interference

However, there was a significant main effect ofrig§jlal Group F(2,51) = 14.743,

p = .000] indicating that the three groups of bililags nhamed cognate and non-
cognate words differently. The interaction betwé&sygnate Status and List Type
was significant [F(1,3424) = 5.478p = .019]. The results showed that for non-
cognates there was no effect of the semantic coofethe list, consistent with the
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findings of previous studies suggesting that nansizag be accomplished at a lexical
level without semantic influence. For cognates, éwav, there was a marginal
category interference effect of 10 ms such thahates were named more slowly in
the categorized than in the randomized lists. Tlhgn@te Status and Bilingual
Group interaction was also significarf(2,3366) = 6.327p = .012]. Of crucial
interest in the result was the significant inta@actbetween the variables Bilingual
Group and List TypeH(2,3324) = 35.335 = .000].

To investigate the individual effects, planned cangbns were conducted on the
results of the three groups of bilinguals. As inpEsment 7A, the overall results

revealed that naming latencies of the Early HigbfiBlent and Late High Proficient

bilinguals (653 ms/669 ms) were faster than Latev LlRroficient bilinguals (758

ms), indicating an effect of proficiency ratherrhage of acquisition. With respect
to the two types of list in which the word were s#eted, the overall results showed
that significant category interference effects wabpserved only in case of the Early
High Proficient and Late High Proficient bilingug34 ms/37 ms). The main effect
of cognate status was not significant in any grafgslinguals. Table 5.7 shows the
mean reaction times and percentage of errors asdidn of Cognate Status, List

Type, and Bilingual Group.

Table 5.7 Mean RTs (ms) and Percentage of Errors for CogaateNon-cognate
Words for All Three Bilingual Groups in Experimef

Cognate Status/Bilingual Group

Cognate Non-cognate

Early Late high Late low Early Late high  Late low
RT RT RT RT RT RT

List Type (Error %) (Error %) (Error %) (Error %) (Error %) (Error %)
Categorized 00 689 754 674 685 722
(0) (0.5) (1.7) (0) (0) ©)
Randomized 92/ 667 773 644 664 782
(1.4) (1.5) (3.4) (0) (0) )
Category 38 22 -19 30 21 -60
interference
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The error analysis did not reveal a main effectCofgnate StatusF[ < 1]. The

number of errors was similar for cognate and nograte words. The main effect of
List Type did not reach significanE[< 1]. Although, the overall error analysis
shows a difference in the categorized (0%) andaarzed (1.4 %) conditions, this

difference was not significank[< 1].

The main effect of Bilingual Group was not sigrgiint [F < 1]. However, the three-
way interaction between Cognate Status, List Tgpeé Bilingual Group was also
found to be significantH(2,2971) = 4.012p = .021]. Bodo—Assamese bilinguals
made more errors when naming cognate words inahdomized list than in the

categorized list. All other interactions were nigngficant [Fs < 1].

5.3.3.3Discussion

The pattern of results from Experiment 7B showedt th contrast to Experiment
7A, words did not show sensitivity to the semanbatext of the list in case of non-
cognate words. The lack of category interferencernvhaming non-cognate words
in the native language suggests that L1 can betaffeoy lexical processing in case
of non-cognates. That is, naming in L1 seemed tonlmre sensitive to the
orthographical representation of the Bodo wordsvamd by the visual code,

without accessing its meaning.

This finding is consistent with the claim that wWonaming reflects activity
primarily at a lexical level of processing (Bald&aChumbley, 1984; Forster, 1981;
Seidenberg et al.,, 1984) which suggests that wamimy can be accomplished
without conceptual access in case of non-cognatelsvdiowever, the category
interference effect observed in naming cognategestg that effect may have
resulted because of joint activation of the coroesiing lexical entry in the other
language by bottom-up activation from the targetdvand by top-down activation
from the category. Moreover, similar to Experimé#, no cognate facilitation
effect was observed.
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5.3.3.4Combined Analysis of Experiment 7A and 7B

In order to examine asymmetry, we analyzed the flata Experiments 7A and 7B
in one design, using a mixed-effects analysis. ddrabined analysis of the results
of the two experiments revealed that the main eff#cTarget Language was
significant [F(1,6551) = 479.765p = .000]. Word naming is Bodo (705 ms) was
significantly faster than word naming in Assame&g9o(ms).

The interaction between Bilingual Group and Talgaiguage was also significant
[F(2,6551) = 531.287 = .000], which suggests that proficiency rathemtlage of
acquisition have differential effects on bilingumémory. This interaction is shown
in Figure 5.3. There was also a significant intecaicbetween List Type and Target
Language (1,6549) = 20.760p = .000]. The three-way interaction between
Bilingual Group, List Type and Target Language alsmached significance
[F(2,6550) = 53.863) = .000].

1200 +

1000 -

800 -

600 -
EL1 (Bodo)

BL2 (Assamese)

Reaction time (ms)

400 -

200 -

Early Late High Late Low

Bilingual Group

Figure 5.2Mean RTs (ms) as a function of Bilingual Group diadget Language in
Experiment 7A and 7B.
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5.3.4General Discussion

The aim of this study was to investigate the dymanoif phonological processing in
bilingual word naming by three groups of Bodo—Aseam bilinguals in two

different conditionsCategorizedandRandomizedTo achieve this, we investigated
whether cognates are named faster than non-cogaatesvhether the size of any
cognate effect differs when naming in the two laagps. A crucial observation of
our study when bilinguals performed word namingheir first language (Bodo)

and second language (Assamese) is that the rgmoltisiced significant category
interference effect—naming latencies were longerviords in the semantically
clustered lists than for words in the randomizesdsli This finding suggests the
activation of semantic representations even thdahgp are not required in the word
naming task. However, the magnitude of the interfee effect was found to be
greater in case of naming words in the second Egeusuggesting that since
response latencies are slower, they give more fondeedback to phonology to

occur.

Another manipulation of the study, i.e., the Cognatatus of the word did not yield
any significant results. No cognate facilitatiofeet was observed when naming in
L2 and L1. The lack of facilitation for cognateplieated those of Schwartz et al.
(2007) quite closely. This finding indicates thak tactivation of the non-target
language is not sufficient to influence naming perfance in some conditions,
particularly when words were cognates. The resofiteur phonological priming
experiments (4A, 4B, 4C, and 4D) have provided ewgd that the phonological
activation of visually presented word is language-selective. Therefore, the lack
of facilitation for cognates may be understood & Mok at the specific requirement
of the naming task to pronounce the target word dlo@s not hold for the lexical
decision tasks. The activated phonological repttesien of the cognate’s translation
in the non-target language triggers a responsentisahatches the correct response.
This pending response will act as a nuisance catopét the naming process. The
consequence is delayed naming response. Moreavesur study, we employed

236
TH -1537_09614103



different-script bilinguals and therefore, cognaterds shared only meaning and
phonology, but no orthography. Previous studies leyipg the eye-tracking
technique have shown that “with increasing crosgpi@ge overlap of the two terms
in the cognate pairs, first fixation duration, gaderation, and regression path
duration all decreased” (Van Assche, Duyck, Hakewyi & Diependaele, 2009).
Apparently, degree of between-language cognatdagityiis a factor to be taken
into account. However, naming in L1 was sensitovéne cognate status of the word
in the sense that category inference was obserabdvath cognate words. If we
assume that cognates share a lexical-level repgedgan across languages, then
naming should not have produced category inferemcecase of cognates,
particularly in the case of naming L1 words, beeatishould have been possible to
take advantage of greater automaticity in retrig\tih words.

However, the presence of category interferencecatds that cognates share both
lexical and conceptual-level representation aclasguages. Therefore, when a
cognate target word appears in a categorizedhistcorresponding lexical entry in
the other language is activated jointly by bottopnactivation from the target word
and by top-down activation from the category. Meeag the use of different-script
bilinguals can also explain as to why the cognédflswed the conceptual route. If
cognate provided a reliable cue to all featureshef lexical representation in the
other languages, then it would make sense to be tablake advantage of lexical
similarity and to override concept mediation. Ifgoates do not reliably map all
lexical features between languages, however, theray be risky to adopt a purely

lexical strategy in translation.

Naming was also sensitive to the proficiency of Iilanguals: greater interference
was observed with Low Proficient bilinguals tharthwHigh Proficient bilinguals.
As clustering of the words into semantic categoineslves semantic manipulation,
sensitivity to this manipulation indicates that tieee groups of Bodo—Assamese
bilinguals activate meaning representations ancefbee exploit conceptual access,
contradicting previous evidence which suggest Wt naming can be achieved at

the lexical-level.
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To summarize, the present study explored the psoogsdynamics involved in
bilingual word naming and discussed the variousstanguage effects produced in
naming words in the first and second language. Ygeiged evidence in support of
non-selective activation of language in bilingudlee study showed that L1 words
can be named faster than L2 words, supporting pusviindings (e.g., Kroll &
Stewart, 1994). Moreover, contrary to the hierazahimodel, the finding of the
present study suggests that the L2 lexical links loa affected by semantic factors
such as the category interference effect. In thx section, we investigate two word
translation experiments which also involve proasgsinechanisms of both word
recognition and production. However, it is differédrom the word naming task in
that it requires subjects to generate translati@mg] word translation requires
subjects to know the meaning of a word in orddrdaslate it. The purpose of using

this paradigm was to test for word effects in lglial memory more directly.

Word Translation

One frequently used task which involves both a aetmgnsion component and a
production component is the word translation taskother salient feature of this
task is that, by definition, it always implicatdsetuse of both languages. Unlike
picture naming and the Stroop task, which at leasheory can be performed with
the non-target (or “non-response”) language corapledt rest, word translation is
only possible when both languages are activatederesimultaneously or in rapid
alternation: Its comprehension component requiree anguage (the “source”
language) to be active and its production comporesires that the other language
(the “target” language) is on the alert (De Grd@fill). The word translation task
has a long history in the cognitive study of biliaism, but it has been used
primarily to study the question of how L2 word-faarare mapped onto meaning
(e.g., De Groot, 1992b; Kroll & Curley, 1988; Kr&l Stewart, 1994, Potter et al.,
1984) or simply to find out what aspects of wordake them had or easy to

translate (De Groot, 2011). Previous research shbuaisbilinguals take longer to
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translate from L1-L2 (forward) than from L2-L1 (b&eard). This translation

asymmetry is well captured by Kroll & Stewart (1994 their Revised Hierarchical

Model, according to which strength differences lesw the various connections in
the bilingual memory structures results in asymiogirocessing. Unpublished data
from Kroll and Curley (1986) and from Kroll and St (1989) focused on the role
of translation direction and proficiency of the to@pants. The specific details of
these two experiments differ, but the main pointthat in each experiment
participants performed the translation task in bditlections and the results were
always the same—naming latencies were consistéater when the participants

translated into the first language than into thmed language.

Kroll and Stewart (1994) further provided suppost the RHM in a series of
translation experiments. The participants wererfiugutch—English bilinguals who
translated 144 Dutch and English words into theosfip language. The authors
observed that participants took longer to transkaséch words into English (i.e.,
L1-L2) than to translate English words into Dutck.( L2-L1), a finding that had
been reported before in literature (e.g., Sanchesa€ et al., 1992). Kroll and
Stewart (1994) viewed this result as consistenth wile RHM'’s prediction
concerning lexical links from L2-L1 words to beastger than the lexical links from
L1-L2. However, in a number of other translatiomdsts the two translation
directions produced equally long response times @eot, Dannenburg, & Van
Hell, 1994; De Groot &Poot, 1997; La Heij, Hoogland Kerling, & Van der
Velden, 1996; Van Hell & De Groot, 1998b) or evdrorser response times in
L1-L2 translation (De Groot et al., 1994; Duyck&Brysbaert, 2004; La Heij et al.,
1996; De Groot & Poot, 1997).

Another prediction of the RHM with regards to ditenal effects comes from
meaning variables. The model suggests that mearetejed variables affect
translation from L1-L2 but not from L2-L1, or thatter to a lesser extent than the
former. Kroll and Stewart (1994) provided such ewide in a study including
Dutch—-English bilinguals. The words were presergéter blocked by semantic

category or in random order (weapons, vegetablegijtfire, birds, clothing, fruits,
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animals, and vehicles). The results demonstrated thhen the participants
translated Dutch words into English, naming latesavere longer when they were
blocked by semantic category than when they wessgmted in random order.
However, when the participants translated Engligiide into Dutch, no effect of
order was observed. The longer response times a@nbtbcked condition was

described asategorical inference b¥roll and Stewart (1994). They explained
category interference to be the result of viewingltiple words from the same
semantic category which caused activation of almiers of that category. The
increased activation of multiple items leads tdiclilties in word retrieval, which

results in slower translation times. Moreover, {r@sence of robust category
interference in the L1-L2 direction and the lackitoih the L2-L1 direction were

explained to be the result of stronger memory lirdesween the conceptual
representation and L1 words than between concempatsentation and L2 words.
This is in line with the prediction of the RHM thaategory interference should
occur for fluent bilingual participants only whehey translate from L1-L2. But

contradicting the findings of Kroll and Stewart’'4904) study, Salamoura &
Williams (1999), in a Greek—English study obtairgedategory interference effect in

backward translation, as manifested by faster ka#ioa of the clustered words.

Moreover, in a word translation study, De Groot aRdot (1997) obtained
conceptually similar results as did Duyck and Baest (2004, 2008) in two number
translation studies. De Groot and Poot (1997) Idoke word translation
performance of Dutch native speakers with diffeterels of proficiency in English
L2. Concreteness effects on response times, ecoves, and omission scores were
obtained for both translation directions—concreteds were translated faster, more
often, and more often correctly, than abstract woidhese effects suggest semantic
processing and, therefore, the involvement of cptua memory, in both
translation directions. As with the analogous dfen La Heij et al.’s study (1996),
these effects were either equally large in botimdlietion directions or larger in
backward translation. Perhaps most challengingHerrevised hierarchical model
was the fact that the concreteness effects terded targest in backward translation
by participants at earliest stage of L2 developnidet group predicted by the model

to rely on word-association translation most.
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Another robust finding in simple word translatiotudies is that cognates are
translated faster than non-cognates (ChristoffBls, Groot, & Kroll, 2006; De
Groot, 1992b; De Groot et al., 1994). De Groot @Qdentified three sources of the
cognate effect in word translation: (1) facilitatedme retrieval due to language
non-selective phonological encoding that favorsnebgs over non-cognates; (2)
representational differences between cognate amdcognates at the semantic-
representational level and/or a morphological levehd (3) relatively strong
activation of the associated semantic nodes whetognate is presented for
translation. In translation production, these various sourcey aihajoin forces in
privileging the processing of cognates over nonaedgs. The question of whether
the process of translation is the same or diffefentognates and non-cognates is
theoretically interesting because some past researggests that cognates may be
the only words across languages that share the $axieal and/or conceptual
representations (e.g., De Groot & Nas, 1991; Sén€lasas et al.,, 1992). If
cognates share lexical representations or havalgged access to the lexical
representations in the other language, then itldhio& possible to bypass concept

mediation altogether when translation from L1 to L2

5.4.1The Present Study

The experiments reported in this study employedsagth similar to the one used by
Kroll and Stewart (1994). Bodo—Assamese bilingdatswhom Bodo was the first
language viewed a series of words in Bodo and Assanand were instructed to
translate each word into the opposite languageuakly as possible. As in Kroll
and Stewart (1994), participants translated wonds$ were randomized or blocked
by semantic category. The main aim of the study t@aseplicate an observation
made repeatedly in other studies of bilingual ti@ren—Dbilingual participants can
translate from L2-L1 more quickly than from L1-L&nother goal of the two
experiments was to investigate whether categomrigtence would occur when
Bodo—-Assamese bilinguals translate words in botlections. Furthermore, the
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study also aimed to replicate the cognate faditaeffect as observed in previous
research. Following the assumptions of the RHM,gregliction was that response
latencies would be longer in the L1-L2 directiomrihthe opposite direction and
category interference would be produced only inlthel 2 direction. Moreover, no

category interference should be observed for tatingj cognates from L1-L2 under

the same conditions that produce interferencerémstating non-cognates.

5.4.2Word Translation from L1-L2 (Experiment 8A)

In Experiment 8A, Bodo—Assamese bilinguals perfatnaeword translation task
from L1-L2. A word in their L1, Bodo was presentaa a computer screen and the
participant was asked to translate the word in&irth2, Assamese. Words were

presented in two different conditions: categoriaed randomized.

5.4.2.1Method

Participants. Fifty-eight Bodo—Assamese bilinguals for whom Baudas the first
language and Assamese was the second languageipadet in the experiment.
There were 41 male and 17 female with an average®fg4 years§D= 5.9). Each
participant completed a language background questice in which they provided
proficiency ratings for their ability to speak, deavrite, and understand Bodo and
Assamese on a 7-point scale. They also indicateid #ge of acquisition in Bodo
and Assamese and also their use of both languagearious contexts. Table 5.8
presents the summarized data of the self-repartgatAnalyses of the self-report
ratings revealed that speaking, reading, writimgl @@mprehension skills were rated
as being significantly better in Bodo than in Aseam Moreover, the ratings for
Assamese on all four proficiency measures were dnigbr the high proficient

groups than for the low proficient group.
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Table 5.8Self-report ratings in Bodo and Assamese forha#te Bilingual Groups in

Experiment 8A
Bodo (L1) Assamese (L2)
Early Late High Latelow Early Late High Late Low
(n=22) (n=19) (n=17) (h=22) (n=19) (n=17)
Age of acquisition (years) 3.7 15 5 3.9 135 9
Mean daily usage (%) 53.4% 50.4 % 51.6% 404% .83® 20.6 %

Self-ratings (7 point scale)

Speak 6.8 7 6 6.7 6.1 5
peaking (0.1) (0.1) 0.4)  (0.3) (0.4) (1.4)

Readi 6.6 7 6.6 6.3 6.3 2.3
eading (0.5) (0.2) 0.2) (0.6 (0.3) (1.2)

Wit 6.6 7 6 5.6 4.5 1.6
fiing (0.3) 0.7) 0.8) (1.1 (1.5) (1.5)

Contronedion 6.4 7 4.6 5.5 5.5 1.6
(0.3) (0.1) 05  (0.2) (0.7) (0.7)

In order to further assess the proficiency levélthe all three Bilingual Groups, all
the participants took part in an Objective Namiresfl Table 5.9 shows the mean

scores of the objective naming test for Bodo ansbA®ese.

Table 5.9 Mean Scores on the Objective Naming Test in Bauh Assamese for
All Three Bilingual Groups in Experiment 8A

Bilingual Group Bodo Assamese
Early High Proficient 50.1 48.3
Late High Proficient 51.4 48.1
Late Low Proficient] 50.2 39.6

The results of the objective naming test show thataverage L1 score for all three
bilingual groups is similar. In case of L2, the mge score for the Late High
Proficient group matches the average score foEtrey High Proficient group (48.1
vs. 48.3 respectively) and the scores do not yeekignificant differencet(55) =
1.02,p = .723]. This indicates that the proficiency legéthe two groups is similar.
However, the average score of the Late High Pmaficgroup is noticeably higher
than the average score of the Late Low Proficigoug (48.1 vs. 39.6) and the
scores yielded a significant differend€sp) = 8.52,p = .000]. The data from the
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self-report ratings were compared with the resaftshe objective naming test to

examine whether they converged nicely with eacleroth

Stimuli. The material used in this experiment included wdhég were cognates
and non-cognates. The stimuli consisted of one taghden items, representing
eleven semantic categories: (1) fruits; (2) vedemb(3) animals; (4) birds; (5)
kitchen items; (6) body parts; (7) food; (8) tim® education; (10) clothing; and
(11) natural objects (see Appendix M (i) and M {oy complete list of the words
that were used in Experiment 8A and 8B). In eatbgmy, ten pairs of words (i.e.,
a Bodo word and the matching Assamese translatjonvaent) were used in the
experiment. Only words with one dominant transtatequivalent were selected.
Words were selected using results of a prelimimemyming study (see Appendix E
(). Bodo words and their Assamese translationivadents were closely matched
on length and frequency. An example of the mateisald in the present experiment

in shown in Table 5.10.

Table 5.10 Examples of Categorized and Randomized Word Listeduin

Experiment 8A
Categorized Randomized
Cognate Non-cognate Cognate Non-cognate
3T ‘apple’ YTSSi'mango’ @IhTeT ‘forehead’  foSiTabook’
3Ti?1T‘grape’ AhA‘guava’ IMAAT towel’ AdT'rain’
AUl jackfruit’ yrferbanana’ grerbridge’ Jr@rclass’
Aragfpear AT pineapple’  Yfthcap’ afrsalt’
AT watermelon’  HlETHAB papaya T pancake’ gei'mountain’

Note. *3T%hel [aphel]; 319X [angur]; *@TTTel [khanthal]; FT=dfd [naspoti]; TRESt
[tormuz]; *&TSsit [thaizwu]; *&%A [sengphrem]; #feRk [thalir]; *I#Afer [raimali];
*HIIHAB [mwdwmphul]; *@T®Tel [khaphal]; *THEAT [gamsal; &Tell [dalang]; fh
[thuphi]; *f&RT [phitha]; ¥S=ITa [bizab); *37@T [okha]; *aT@r [thakhw]; *&@R [songkhri];
*gTail [hazw]
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Procedure. Participants were instructed to translate each vimtml the opposite
language as quickly as possible. The experimerdsk tinvolved participants
viewing two sets of trials. One set of trials wascked by semantic category
(categorized) and the other set of trials was prteskein random order (randomized).
The trial structure of the experiment was as foHlowirst, a fixation point (an
asterisk) was shown in the center of the scree®®rms. This was followed by a
blank interval of 500 ms. Then, the word (in Assaa)evas presented. If a response
was not provided within 2,000 ms from the offsetlué word the next trial started

automatically (see Figure 5.4).

Target
2,000 ms

Blank
500 ms

Fixation RT
500 ms

Figure 5.3 A schematic illustration of the procedure adoptdExperiment 8A.

Half of the participants received the randomizedidrfirst, and half received the
blocked trials first. All words were displayed itabk letters on a white background.
Stimuli were presented one at a time at the cerfter computer screen. Naming
latencies were measured from the appearance o¥dreg on the computer screen to
the beginning of the naming response. Two listdiftéen practice words were
constructed, one in Bodo and one in Assamese, winich presented at the onset of
the experiment. None of the words in the practioglbwere used in the subsequent

experiment.
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5.4.2.2Results

Mean reaction times and percentage of error foctligal trials were calculated for
each condition. A mixed-effects analysis was cotetlion the reaction time data of
the correct trials including Cognate Status, Lisgtpd and Bilingual Group as
independent variables. The results revealed afgignt main effect of Cognate
Status, F(1,398) = 68.306p = .000]. The results showed that on the average,
cognates were translated 146 ms faster than namategy No main effects of List
Type and Bilingual Group were observdes[< 1]. The mean reaction times and
percentage of errors are presented in Table 5.14 fasiction of Cognate Status

(cognate or non-cognate) and List Type (categormedndomized).

Table 5.11Mean Translation Latencies (ms) and Error Pergentar Cognate and
Non-cognate Targets in Experiment 8A

Cognate Status

Overall Cognate Non-cognate
List Type RT (Error %)  RT (Error %) RT (Error %) Cognate effect
Categorized Lists 1257 (31.5) 1123 (18.2) 1391215. 268

Randomized Lists 1269 (21.2) 1257 (20.9) 1281 (21.5 24

Category

) -12 -134 110
interference

Of crucial interest in this experiment was the ratéion between the variables

Cognate Status and List Type. The interaction wgrgfeeant [F(1,4650) = 346.695,

p = .000], with greater magnitude of cognate effadthe categorized list (268 ms)

than in the randomized list (24 ms). Another caitiprediction, that cognates would

not show category interference effect in transtafrom L1-L2, was also supported.

Although cognates were translated more quickly tmm-cognates, category

interference effect was observed only for non-cteggasuggesting that for cognates
concept mediation was not mandatory when tranglafrom L1-L2. Planned

comparisons were conducted on the reaction tima détthe three groups of
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bilinguals to further assess the role of age ofuitipn and proficiency in
translating words. Table 5.12 present the meantiocsatimes and percentage of

errors as a function of Cognate Status, List Typel, Bilingual Group.

Table 5.12Mean RTs (ms) and Error Percentage for Cognate Nomcognate
Targets for All Three Bilingual Groups in Experiniés

Cognate Status/Bilingual Group

Cognate Non-cognate

Early Late high  Late low Early Late high  Late low

List Tvoe RT RT RT RT RT RT
yp (Error %) (Error %) (Error %) (Error %) (Error %) (Error %)
Categorized 1200 1128 1040 1450 1451 1273
9 (18.7)  (143)  (202)  (46.2) (40.8) (47.3)
Randomized 1281 1245 1244 1322 1308 1214
(21.7) (22) (19.1) (23.3) (18.6) (20.2)
Category -81 ~117 204 128 143 59
interference

The results revealed that a significant interactivas observed between the
variables Bilingual Group and List Typé&(R,4626 ) = 26.328p = .000]. The
category interference effects for the Early Higlflerent (128 ms) and Late High
Proficient (143 ms) bilinguals were greater thamellaow Proficient bilinguals (59
ms), indicating that greater conceptual accesshbyhigh proficient bilinguals than
the low proficient ones. Moreover, a significanteraction between Cognate Status
and Bilingual Group was also evideli(2,4629) = 19.531p = .000]. All the three
groups of bilinguals produced robust cognate f@atibn effects in the categorized
list, with the Late Low Proficient bilinguals procing the strongest effect (323 ms).
However, in the randomized list, cognate facildatieffect was observed only for
the Early High Proficient (41 ms) and Late High fiiient (63 ms) bilinguals.

The analysis of the error data revealed a sigmfi¢ateraction between Cognate
Status and List TypeF[1,4650) = 18.493p = .000]. In the categorized list,
participants made more errors when translating cognate words (45.2%) than

cognate words (18.2%), whereas, in the randomisgdthe number of errors was
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similar for both cognates (20.9 %) and non-cogngés %). All other interactions

were not significantfs < 1].

5.4.2.3Discussion

The pattern of results from Experiment 8A showeat thanslation for non-cognates
words produced category interference when they warsslated in a semantically
organized list from L1-L2. The sensitivity to meagprelated variables indicates the
use of conceptual access by non-cognate words. dMere robust cognate
facilitation effects were observed in both categedi and randomized list for all
three Bilingual Groups. This finding indicates ditnces in processing involving

cognate and non-cognate words.

5.4.3Word Translation from L2-L1 (Experiment 8B)

The purpose of Experiment 8B was to further testtli@ different variables when
Bodo—-Assamese bilinguals performed a word tramsiaftiom their Assamese (L2)
to Bodo (L1).

5.4.3.1Method

Participants. The same subjects from Experiment 8A participatethe present

experiment. After completing Experiment 8A, therasva gap of fifteen days before

the participants took part in this experiment
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Stimuli. The stimuli and design were the same as that usdgkperiment 8A,
except that the Bodo words which served as targdigperiment 8A, were replaced

by Assamese translation equivalents as targets.
Procedure. The apparatus used in this experiment and the e of stimuli

were identical to Experiment 8A. The only differenwas that in this experiment

participants were given verbal and written instiacin Assamese, their L2.

5.4.3.2Results

Similar to Experiment 8A, a mixed-effects analygigs run on the reaction time
data and error data separately. The mean reaatn@s and percentage of errors are
presented in Table 5.13 as a function of CognatéuSt(cognate or non-cognate)

and List Type (categorized or randomized).

Table 5.13 Mean RTs (ms) and Error Percentage for Cognate Nuomtcognate
Targets in Experiment 8B

Cognate Status

Overall Cognate Non-cognate
List Type RT (Error %) RT (Error %) RT (Error %) Cognate effect
Categorized Lists 1198 (21.8) 1173 (14.6) 122339. 50
Randomized Lists 1173 (13.7) 1218 (14.3) 1128 (13) -90
%?é?f%?(%ce 25 45 95

The results revealed that there was a significanhraffect of List Type,F(1,4755)
= 17.666,p = .000]. The overall category interference effeft25 ms was

significant, indicating that backward translatiomsiyalso sensitive to the meaning
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related variables. A significant effect of Bilinguaroup emergedH(2,54) = 6.240,
p = .004]. However, no main effect of Cognate Statas observedH < 1]. There
was a significant interaction between the variallegnate Status and List Type
[F(1,4989) = 138.064) = .000]. A cognate facilitation effect of 50 mssam@bserved
only in the categorized list condition. Moreoves, im Experiment 8A, category

inference effect was evident only in case of hograte words.

Individual differences of the bilinguals were measu by conducting planned
comparisons on the response latencies of the tirmgs of bilinguals. The results
revealed a significant interaction between thealdées Bilingual Group and List
Type [F(2,4944) = 23.468) = .000]. Table 5.14 present the mean reactionstiamel

percentage of errors as a function of Cognate S§tdtist Type, and Bilingual

Group.

Table 5.14 Mean RTs (ms) and Error Percentage for Cognate Nuomcognate
Targets for All Three Bilingual Groups in Experinié3i3

Cognate Status/Bilingual Group

Cognate Non-cognate

Early Late high Late low Early Late high Late low

List Tvpe RT RT RT RT RT RT
yp (Error %) (Error %) (Error %) (Error %) (Error %) (Error %)
Categorized 1170 1144 1206 1182 1207 1280
9 (11.6) (0) (31) (22.8)  (22.4) (47.3)
Randomized 1192 1137 1326 1108 1071 1205
(9.3) (6.8) (28) (6.7) 2.7) (31.5)
Category -22 7 ~120 74 136 75
interference

Contrary to Experiment 8A, the category interfeeeréfects produced by the Late
High Proficient bilinguals (136 ms) was significasbmpared to the Early High
Proficient and Late Low proficient bilinguals, wpbooduced similar effects of 74 ms

and 75 ms respectively. Moreover, a significanenattion between Cognate Status
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and Bilingual Group was also observde(4,4923) = 4.262p = .014]. Similar to
Experiment 8A, the Late Low Proficient bilingual&4(ms) produced the strongest
cognate facilitation effect for non-cognates, foléml by the Late High Proficient
ones (63 ms). The effect for the Early High Prefintigroup was not significant.

The results of the error analysis revealed a sgamt main effect of Bilingual
Group F(2,54) = 9.043p = .002]. Overall, the Early High Proficient andtéa
Proficient bilinguals made fewer errors than LatewLProficient bilinguals. A
significant interaction was observed between Cagn&tatus and List Type
[F(1,4989) = 11.254p = .001]. In the categorized list, participants eaabre errors
when translating non-cognate words (29.3%) thamategwords (14.6%), whereas,
in the randomized list, the number of errors wasaoslt similar for both cognates
(14.3%) and non-cognates (13%). All other intemaxgi were not significantFg <
1].

5.4.3.3Discussion

The results of Experiment 8B produced significategory interference in
translating non-cognate words, contrary to previolsms that meaning-related
variables affect translation from L1-L2 but notrfra.2—-L1.

5.4.3.4Combined Analysis of Experiment 8A and 8B

To test for differences between reaction timesathldirections, we analyzed the
data from Experiment 8A and 8B in one design. Aedeeffects analysis revealed
that there was a significant main effect of Tramgta Direction, F(1,9673) =
367.754,p = .000]. Reaction times were approximately 80 orgyér to translate
from L1-L2 than those to translate from L2-L1. Tetern of data thus replicates

the translation asymmetry found in previous studi@sll & Curley, 1986; Kroll &
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Stewart, 1989) in that translation from L1-L2 wadiably longer than translation
from L2-L1. The interaction between Cognate Status and Tramsl&tirection
was reliable, (1,9668) = 21.128p = .000]. The interaction between Bilingual
Group and Translation Direction reached signifiean€(2,9670) = 239.832p =
.000]. This interaction is shown in Figure 5.5. Thist Type and Translation
Direction was also significanF[1,9673) = 8.357p = .004]. Finally, the three way
interaction between the variables Cognate Statust Type, and Translation
Direction also reached significande(1,9671) = 40.115p = .000]. The three-way
interaction between Cognate Status, Bilingual Grang Translation Direction was
significant [F(2,9666) = 5.229 = .005]. The analysis of the error data reveahed t
there was a significant effect of Translation Diiet, [F(1,9001) = 7.794p = .005].
Participants were more accurate in translating ftdmL2 than in translating from
L2-L1.

1350 -
1300 -
1250 -

1200 -
@L1-L2 (Bodo—Assamese)

1150 - B 2-L1 (Assamese—-Bodo)

Reaction time (ms)

1100 -

1050 -
Early Late High  Late Low

Bilingual Group

Figure 5.4 Mean RTs (ms) as a function of Bilingual Group ahdhnslation
Direction in Experiment 8A and 8B.

5.4.4General Discussion

The present study examined word translation incthr@ext of either clustering the
words to be translated into semantic categorigg@senting them in random order.
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Two word translation experiments (Experiment 8A &BJ tested the performance
of three groups of Bodo—Assamese bilinguals whew translated cognate and non-
cognate words into the other language. Based orRthEl, we predicted that (1)
response latencies would be faster from L2-L1 tfram L1-L2 and (2) only
translation from L1-L2 which is conceptually mee@twould be affected by the

semantic context, but not from L2-L1.

The results of the present study support one optédictions of the RHM. We were
able to replicate the translation asymmetry as rtedoin previous studies. The
overall results demonstrated longer reaction tinsesl fewer errors when
participants translated from L1-L2 than vice verstwever, the question of
interest, given that we were able to replicatetthaslation asymmetry was whether
the two directions of translation were differeryiabensitive to the effects of
semantic context. Following Kroll and Stewart (199%htegorical interference was
expected to be observed in the L1-L2 direction, rmitin the L2-L1 direction. If
L1-L2 was longer than L2-L1 because the L1-L2 ti@men route required
concept mediation, then translation from L1-L2 ddoalso have been influenced
by semantic context of the lists in which translatwas performed. However, if
translation from L2-L1 was performed lexicallystiould not have been influenced
by semantic context, and naming latencies shosll ladve been independent of the

semantic form of the list.

The data from Experiment 8A and 8B does not suptbost prediction. Category

interference was equally observed in both direstiowe regard this category
interference in backward translation as a signatireonceptual processing and,
thus, of translation via conceptual memory. Accogty, their presence in both
translation directions led us to conclude that eptical memory is involved in both
forward and backward translation. In other wortle, data refuted a strong version
of the RHM, which would claim that conceptual megn@s never implicated in

backward translation.

Another question that arises about the patternestilts is whether it describes

performance on cognates and non-cognates equally Mxe material used in this
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experiment included words that were cognates amdcognates. The question of
whether the process of translation is the sameiftarent for cognates and non-

cognates is theoretically interesting because sqas research suggests that
cognates may be the only words across languagestaee the same lexical and/or
conceptual representations(e.g., De Groot & Na8118anchez-Casas et al., 1992).
If cognates share lexical representations or hawelgged access to the lexical

representations in the other language, then itldhio& possible to bypass concept
mediation altogether when translation from L1-L&ar Ehe conditions of the present
experiment, the prediction is that no categoryrietence should be observed for
translating cognates from L1-L2 under the same itond that produce

interference for translating non-cognates. Thelteduhe present study support this
prediction, as no category interference effect ordsvranslation was observed for

translating cognates from L1-L2 as well from L2-L1.

Moreover, for cognates and non-cognates alikeskaéion was faster from L2-L1

than translation from L1-L2, and the presence dsg#@ace of category interference
was determined by the direction of translation &#l ws the cognate status of the
word. With regard to cognate effect, facilitationasv observed more in the

categorized condition.

However, the result of the present study refutexheer prediction of the RHM with
regard to the proficiency of the bilinguals. As plee prediction of the model, the
low proficient bilinguals should be faster as comsgato high proficient bilinguals
when translating from L2-L1, since they are assunmedse the shorter lexical
route. However, the result of the present studls tel different story. Late Low
proficient bilinguals were slowest when translatingm L2-L1. Since no such
result has been reported in the literature befare, would like to reserve our
comment on the reasons till further studies argezhput using similar condition. In
the next section we discuss two simple picture ngmexperiments where the
primary question of interest is whether a particdamponent of the depicted
object’s lexical representation in the non-targetguage affects responding. If it
does, this would provide evidence in support ofgleage non-selective access in

bilingual word production (Robinson & Ellis, 2008).
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Simple Picture Naming

Examining the mechanisms involved in naming a p&is one way to investigate
the processes involved in lexical access. In thepkast version of the task, the
participants are presented with pictures presemadtheir own, unaccompanied by
a distracter and are instructed to name each opiteres as rapidly as possible. It
is the task used most frequently in word productesearch because the outcome of
the picture analysis process is regarded similarthi® output of the mental
conceptualization process in natural speech pramycind this output is thought to
set off the remainder of the production procesthensame way in picture naming
and common speech production. In brief, the fudtyme-naming process is assumed
to consist of the following chain of operations—themputation of the visual
percept, the activation of the appropriate lexmaicept, the selection of the target
word from the mental lexicon, phonological encodipfgonetic encoding, and the

initiation of articulation (Levelt, Praamsma, MeyeElelenius, & Salmelin, 1998).

Another important aspect of the simple picture mayparadigm is the perceptual
absence of the written lexical form. Recent witlinguage research suggests that
during speech production, the orthographic effeant be found only in case of
perceptual presence of orthography in the taskridl&erre, Castel, & Ziegler,
2007; Roelofs, 2006). In the simple picture namergeriment, the distinct script of
the bilingual’s language may not modulate the degrecross-language activation

and the locus of language selection.

Unlike the within-language research, however, itynb@ possible to observe an
orthographic effect during production in the L2 dese the speech planning in the
L2 is slower than in the L1 which makes the demmaisin of the effects of
orthographic feedback, if present, more likely (elkgoll et al., 2006). Furthermore,
the presence of script differences across languaiggsserve as a language cue to
direct lexical access or may function to more rgpidhibit unintended alternatives

and thereby facilitate lexical selection (e.g., IBfil & Kroll, 2002). If script
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functions as an explicit cue to language status iarmlinguals can exploit that
information, then the process of speech planningommes similar to the
monolingual case for different-script bilingualseeavwhen the task itself does not

contain the lexical written form.

Moreover, as reviewed in Chapter 2, a number afissuon picture naming have
shown that cognate pictures are named more qutbkly non-cognate pictures by
bilinguals, suggesting that during the planningsofgle word utterances, lexical
candidates in the unintended language are actitatéee level of phonology (e.g.,

Costa et al., 2000; Kroll et al., 2000; HoshinoP@0 Although these effects are
typically larger in the L2, they have also beenorégd for L1 (Costa et al., 2000).
However, previous results are based on the perfwenaf bilinguals whose two

languages are orthographically similar (Spanish@atilan in the study by Costa et
al., 2000, and Dutch and English in the study bglket al., 2000). Therefore, it is

crucial to determine whether the conclusion thatehs activation of the non-target
language all the way to the level of the phonol@yyestricted to bilinguals whose

L1 and L2 are orthographically similar.

5.5.1The Present Study

In the present study, we investigated performarid@odo—Assamese bilinguals, in
two simple picture naming experiments to determuaeether cross-language
activation in spoken production is modulated fdinguals whose languages use
different scripts. Moreover, to test the hypothefiat script modulates cross-
language activation in spoken production, we exachioognate facilitation in L1

and L2 simple picture naming. In other words, theppse of the present study was
to determine whether there is cognate facilitaggan when two languages differ in
scripts (i.e., when cognate status is based oredhdronology only). Another goal

of this study was to investigate whether the categuaerference effect observed in
previous picture naming studies (Kroll and Curl@é$88) under between-subject
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conditions could be replicated with Bodo—Assamebeduals, when they used both
their first and second language to respond. Furtbes, the final goal of the present
study is to evaluate the contribution of L2 AoA apibficiency in constraining
cross-language activation. The logic here is to ana bilinguals who differ in the
age they acquired their second language and threeelég which they differ in their

second language proficiency.

In Experiment 9A and 9B, the task was simple p&turaming in which
Bodo—-Assamese bilinguals were asked to name eatbrgiin their L2 and L1
respectively. All participants first named pictuiiestheir L2 and then in their L1.
The critical materials were cognates picture targetd non-cognate picture targets
that were matched on lexical properties with thgnates. The study was designed
to explore the extent to which picture naming feetkd by the cognate status of the
picture names.Three groups of Bodo—-Assamese bilinguals partiegbain
Experiment 9A and 9B. The comparison of bilingualsboth the experiments
allowed us to examine the contribution of the L2AAand proficiency to the
activation and inhibition of the unintended langelayloreover, since the written
lexical form is perceptually absent during prodoistin the simple picture naming
task that the present experiment used, a crucmal adi the study was to explore
whether the presence of script differences mayesass a language cue or may
function to inhibit unintended alternatives andréigy facilitate lexical selection
(e.g., Miller & Kroll, 2002).

We predicted that, if the name of the picture ia tton-target language is activated
at the phonological level even when L1 and L2 diffe script, then cognate
facilitation effects should be observed for allinguals. Such a finding would
support word production models that assume norcthedécascaded processing.
However, to the extent that script differences sem¢ a language cue to direct
lexical access selectively and/or modulate phonoébgprocessing, then Bodo—
Assamese bilinguals were not expected to produgeate facilitation, which would
support the selective/discrete model word prodactiowWe further test the
assumptions made by the cascaded activation madethe assumption that the

activation level of the non-selected word is greatieen it is a word in the dominant
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language than when it is a word in the second,dmninant language (as suggested
by Peterson & Savoy, 1998). Therefore, we assueiftthe level of activation of
the segmental nodes of non-selected words depamdieolevel of activation of
their corresponding lexical nodes, the cognatelifaton effect should be larger

when picture naming is performed in the non-domin@mguage.

5.5.2Simple Picture Naming in L2 (Experiment 9A)

In Experiment 9A, three groups of Bodo—Assames@aduils were asked to name
cognate and non-cognate pictures in their L2 whnelne presented in semantically
categorized or randomized lists. The aim of thelstwas to explore the extent to
which picture naming is affected by the semantictext and cognate status of the

pictures.

5.5.2.1Method

Participants. Fifty-five Bodo—Assamese bilinguals with an averagg of 30.3
years took part in this and the following experitserAll participants were from
Bathoupuri. They were all native speakers of Bodih vissamese as their second
language. Participants were asked to fill in a legge background questionnaire
about how often they use the two languages andgroficient they were in the two
languages. The data on their self-assessed rdongjse L1 and L2 are summarized
in Table 5.15.

The results of the self-report ratings show that Bodo ratings of the three groups
of bilinguals on all four proficiency measures amilar. However, the Assamese
ratings on all four proficiency measures are higleerthe High Proficient group

than for the Low Proficient group.
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Table 5.15 Self-Report Ratings in Bodo and Assamese for AlteE Bilingual
Groups in Experiment 9A

Bodo (L1) Assamese (L2)

Early Late High Latelow Early Late High Late Low
(n=19) (n=15) (n=21) (h=19) (n=15) (n=21)
Age of acquisition (years) 3.2 2 5 3.4 15 9

Mean daily usage (%) 55.4 % 50 % 526 % 37.6% 33.2 175%

Self-ratings (7 point scale)

Speaking 6.9 7 6 6.8 6.5 5
(0.4) (0.2) (0.12) (0.7) (0.5) (0.6)
Reading 6.6 6.5 6.6 6 5.7 2.3
(0.4) (0.7) (0.3) (1.2) (1.1) (1.7)
Writing 6.6 6.5 6 5 3.5 1.7
(0.5) (1.2) (1.1) (0.7) (1.4) (2.0)
Comprehension 6.4 6.5 4.6 5 4 1.7
(0.2) (0.4) (1.2) (0.3) (1.1) (1.6)

In order to further assess the proficiency levélhe bilinguals, all participants took
part in an objective naming test. Table 5.16 presidhe mean scores on the

objective naming test in both Bodo and Assamese.

Table 5.16Mean Scores on the Objective Naming Test in Bodb Assamese for
All Three Bilingual Groups in Experiment 9A

Bilingual Group Bodo Assamese
Early High Proficient 54.2 48.4
Late High Proficient 54.2 49.2
Late Low Proficient 51.3 354

The results of the Objective Naming Test show that average L1 score for all
three bilingual groups is similar. In case of Li2e taverage score for the Late High
Proficient group matches the average score foEtrey High Proficient group (49.2
vs. 48.4 respectively) and the scores do not yéekignificant differencet(52) =
1.01,p = .712]. This indicates that the proficiency legéthe two groups is similar.
However, the average score of the Late High Peaficgroup is noticeably higher
than the average score of the Late Low Proficigoug (49.2 vs. 35.4) and the
scores yielded a significant differendéR) = 12.47p = .000].
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Stimuli and Design. A total of hundred pictures were selected from aewi

range of semantic categories (e.g., animal, bitdt, fvegetable, utensil, insect, body
part, natural object, vehicle, etc.). The pictuvesre blocked into lists that were
either semantically categorized or randomly mixe@he cognate status of the
picture was manipulated which resulted in two ekpental conditions: (1) fifty

pictures with cognate names, and (2) fifty pictuneth non-cognate names. Each
cognate picture was matched as closely as possitiiea non-cognate picture on
word length of the picture’s name (humber of chama@cand number of syllables)
and frequency (see Appendix N (i) and N (ii) foretltomplete set of the
experimental materials). Examples of the categdraned randomized stimulus lists

are shown in Fig 5.17.

Table 5.17Examples of categorized and randomized pictured usexperiment 9A

Categorized List Randomized List
Cognate Non-cognate Cognate Non-cognate
], =
: K
‘kite’ ‘axe’

‘fishing rod’

‘pen’ ‘comb’
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The pictures were presented two times in two dffierlists (categorized and
randomized). Categorized lists of pictures werestoigted such that each list
included five categories (animals, birds, fruitsgetables, and kitchen items). All of
the members of a given category appeared in sequeitlcin the list. Five lists of

ten items each were generated for pictures. A $etandomized lists was

constructed such that each random list of pictacegained exemplars from each of
the semantic categories in a random order. Thengstwere presented two times in
two separate blocks. Each block included each m@abaly once. Block trials were

randomized so that pictures of the same experirheaotalition appeared in no more
than two consecutive trials. The order of list pregation was counterbalanced

across participants.

Procedure. Participants were tested individually in a quietviesnment.

Instructions were administered in Assamese. Ppamnts were instructed to name
briefly presented pictures one at a time as rapiaig as accurately as possible in
Assamese. The trial structure of the standard @ataming part of the experiment

was the following (see Figure 5.6).

Target
2,000 ms

Blank
500 ms

Fixation RT

500 ms

Figure 5.5A schematic illustration of the procedure adoptdExperiment 9A.
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First, a fixation point (a plus sign) was showrthe center of the screen for 500 ms.
This was followed by a blank interval of 500 msemhthe picture was presented for
2,000 ms. If a response was not provided withird@,ts from the offset of the

picture, the next trial started automatically. Nagiatencies were measured from

the onset of the stimulus to the beginning of thmimg response.

5.5.2.2Results

A mixed-effects analysis was run on the reactioretdata and error data separately.
Table 5.18 shows the mean reaction times and pageof errors for the two types
of words (cognates and non-cognates) in the twoditions (categorized and
randomized) separately. The analysis of the readiine data shows the following
effects. There was no main effect of Cognate Stfffus 1], reflecting similar
reaction times for cognate and non-cognate picturee main effect of List Type
was not significantff < 1]. A comparison of the two lists shows that éheras no
category interference as found in earlier studiesook 10 ms longer to name

pictures in the randomized lists than in the categd list.

Table 5.18Mean RTs (ms) and Percentage of Errors for CogaatieNon-cognate
Targets in Experiment 9A

Cognate Status

Overall Cognate Non-cognate
List Type RT (Error %) RT (Error %) RT (Error %) Cognate effect
25
Categorized List 1214 (33.8) 1202 (28.3) 1227 (88.8
-34
Randomized List 1203 (38.6) 1220 (35.1) 1186 (41.9)
Category 11 -18 41
interference

There was a significant effect of Bilingual Groug(,54) = 14.413p = .000]. Of

crucial interest in this experiment is the intel@ttbetween the variables group of
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Cognate Status and Bilingual Group. This interactias significant f(2,5087) =
25.170,p = .000], suggesting that the difference between dbgnate and non-
cognate words depends on the type of bilinguateded he Cognate Status and List
Type interaction also approached significan€€L[469) = 4.263p = .039]. Most
critically, significant effects were observed faetthree-way interactiori-(2,5082)
=14.418p = .000].

Further analyses were carried out on the threrduifil groups separately in order to
evaluate the effect of Cognate Status and List T{iable 5.19 shows the mean
reaction times and percentage of errors for the tiypes of words (cognates and
non-cognates) in the two conditions (categorizedlramdomized) separately for the

three groups of participants.

Table 5.19Mean RTs (ms) and Percentage of Errors for CogaatieNon-cognate
Targets For All Three Bilingual Groups in Experim&a

Cognate Status/Bilingual Group

Cognate Non-cognate

Early Late high Late low Early Late high  Late low

List Tvoe RT RT RT RT RT RT
yp (Error %) (Error %) (Error %) (Error %) (Error %) (Error %)
Categorized 1241 1287 1078 1202 1266 1212
9 (30) (40.4) (18.3) (36.2) (41.2) (42.9)
Randomized 1240 1268 1152 1181 1248 1129
(34.3) (45.4) (30.1) (34.9) (54.5) (46.1)
Category 19 ~74 21 18 83
interference

The main effect of Cognate Status was not evidanthie Early High Proficient and
Late High Proficient Groups in both categorized amshdomized conditions.
However, a main effect of Cognate Status was olesior the Late Low Proficient

bilinguals in the categorized condition. This 134 difference was very significant.
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For the Early High Proficient group, the main effetList Type was not significant
in the cognate condition (1 ms), however, the e¢ffeas significant in the non-
cognate condition (21 ms). For the Late Low Prefitigroup, the main effect of
List Type was significant both in the cognate (18) mnd non-cognate (18 ms)
conditions. And finally, a significant main effeof List Type for the Late Low

Proficient group was evident only in the non-cogn@3 ms) condition.

A mixed-effects analysis of the error data showedain effect of Cognate Status
[F(1,321) = 10.627p = .000], in which cognates were responded to raoceirately
than non-cognates. The main effect of List Type masginal F(1,6017) = 2.298p

= .042]. Errors were numerous in the Randomizedthin in the Categorized List.
The main effect of Bilingual Group reached sigrafice F(2,54) = 9.243p = .000].
Moreover, interaction between the variables grolfagnate Status and Bilingual
Group was significant H(2,5087) = 8.29%, = .000], suggesting that all three
bilingual groups made more errors to cognate péstdinan to non-cognate pictures.
No other interactions were significant concerningeproportions s < 1].

5.5.2.3Discussion

The result of Experiment 9A shows that Bodo—Assant@binguals were faster to
name cognate pictures than non-cognate picturggesting that even when the
bilingual's two languages do not share script, @éheractivation of the phonology of
the non-target language (L1). However, an impontesitlt in the L2 picture naming
latency analyses is that cognate facilitation effams observed only in the
categorized list. Moreover, a significant interantiwas observed between the
cognate status of the word and the three grougsliofuals. Only the Late Low
Proficient group exhibited robust facilitation foognates in the categorized list.. In
Experiment 9A, the language of the response forHitiagual group was their
second, non-dominant language. The cognate effestreed in that experiment
reflects the influence of word properties of thendwant language on non-dominant

language naming latencies. It has been argued kgl &Stewart, 1994) that the
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amounts of activation received by lexical itemsdwminant and in non-dominant
languages are different—non-dominant language wardsless strongly activated
than their corresponding dominant-language words . adfress this issue in the next
experiment by investigating the naming performamdethe three groups of

Bodo—-Assamese bilinguals in their dominant language

5.5.3Picture naming in L1 (Experiment 9B)

The goal of Experiment 9B was to explore whether ¢bgnate status of pictures
and the list in which pictures are present afféotsperformance of Bodo—Assamese
bilingual speakers when naming in their dominamglaage, Bodo, and if so,

whether the magnitude of the effect is comparabléhat obtained when speakers
are using their second language, Assamese. Basin@ @nedictions of the cascaded
activation models of lexical access regarding axteon between the language of the
response and the cognate status of words, we adghiatecognate facilitation effect

should be weak when naming in the dominant languageo.

5.5.3.1Method

Participants. As mentioned earlier, all participants performed #ame simple

picture naming task in their L1.

Stimuli. The picture stimuli used in Experiment 9A was usethis experiment as

well.

Procedure. The procedure for this L1 simple picture namindk tass identical to

the previous L2 simple picture naming experimetieotthan the requirement that

the picture names be spoken in the participant8ado.
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5.5.3.2Results

Similar to Experiment 9A, a mixed-effects analygigs run on the reaction time
data and error data separately. The results shtiva¢dhere was a significant main
effect of Cognate Status in this experimdf(tl[321) = 13.627p = .000]. However,
pictures whose names were cognates (1144 ms) waerec slowly than those
whose names were non-cognates (1066 ms), indicatihdpition rather than
facilitation. There was also a significant effe€tLest Type [F(1,6017) = 6.298p =
.012]. However, no category interference was oleseras the bilinguals named
pictures faster in the categorized list (1096 nhgntin the randomized list (1114
ms). Table 5.20 shows the mean reaction times arckptage of errors for the two
types of words (cognates and non-cognates) in wte experimental conditions

(categorized and randomized).

Table 5.20Mean RT (ms) and Percentage of Errors for Cogaate Non-cognate
Targets in Experiment 9B

Cognate Status

Overall Cognate Non-cognate
List Type RT (Error %) RT (Error %) RT (Error %) Cognate effect
Categorized Lists 1096 (28.8) 1136 (23.8)  10574933. =79
Randomized Lists 1114 (26.6) 1153 (27.9) 1076 (25.3 =77
Category interference -18 =17 -19

The main effect of Bilingual GroupF[2,54) = 141.950p = .002] approached
significance. The interaction between Cognate Stand Bilingual Group was
significant F(2,5918) = 20.865p = .000]. The Bilingual Group and List Type
interaction also approached significan€€2[5925) = 3.432p = .032]. The three-
way interaction was also significarf(R,5918) = 24.356p = .000]. To investigate

the individual differences of the three bilinguabgps separately, further analyses
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were carried out. Table 5.21 shows the mean reatitites and percentage of errors
for the two types of words in the two experimentahditions separately for the

three groups of participants.

Table 5.21Mean RT (ms) and Percentage of Errors for Cogaate Non-cognate
Targets for All Three Bilingual Groups in Experini&i

Cognate Status/Bilingual Group

Cognate Non-cognate

Early Late high Late low Early Late high Late low

List Tvoe RT RT RT RT RT RT
yp (Error %) (Error %) (Error %) (Error %) (Error %) (Error %)
Categorized 1163 1246 997 1140 1040 989
9 (24.2) (40.4) (12.7) (35.4) (33.3) (31.2)
Randomized 1203 1186 1069 1115 1115 996
(30.6) (38.1) (17.1) (27.5) (32.7) (17.1)
catleggly —40 60 72 25 75 -7
interference

Overall, the Late Low proficient bilinguals (1013)mamed the cognate and non-
cognate pictures faster than the Early High Prefiti(1155 ms) and Late High
Proficient bilinguals (1147 ms). The main effect@fgnate Status was not evident
for any of the bilingual groups in both categorizaid randomized lists. For the
Early High Proficient group, the category interfaze effect was not significant in
the cognate condition (-40 ms), however, the effeas significant in the non-
cognate condition (25 ms). A significant main effetcategory interference for the
Late High Proficient group was evident only in gegnate condition (60 ms). And
finally, for the Late Low Proficient group, the magffect of category interference
was not significant both in the cognate (=72 msy amon-cognate (-7 ms)

conditions.

The error analysis showed a main effect of Cog&dteus F(1,321) = 8.591p =

.000]. Cognates were responded to correctly thancognates. The main effect of
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List Type was not significant < 1]. The main effect of Bilingual Group reached
significance F(2,54) = 11.203,p = .000]. Errors were numerous for the high
proficient bilinguals than the low proficient onelSlo other interactions were

significant concerning error proportiorfss[ < 1].

5.5.3.3Discussion

As mentioned earlier, in Experiment 9B all partanps performed the same simple
picture naming task in their L1. However, unlike peximent 9A, no cognate

facilitation effect was observed—Bodo—-Assamesengilals named non-cognate
pictures faster than cognate pictures. This findiwgs observed when the
participants named the pictures in the categorigeéénd also when they named the
pictures in the randomized list. This finding camis to the past research which
shows small or no cognate facilitation in L1 (e@qgsta et al., 2000; Kroll et al.,

2000), suggesting that semantic system activatedettical representations in the
non-dominant language to a lesser extent than do@nnant language counterparts.

5.5.3.4Combined Analysis of Experiment 9A and 9B

To further investigate the differential impact o2 Ipicture naming on L1 picture
naming, the data of Experiment 9A was comparedhe¢odiata of Experiment 9B. A
mixed-effects analysis revealed that the main effeic Target Language was
significant F(1,3076) = 218.344) = .000]. Naming was faster for Bodo (1106 ms)
than for Assamese (1197 ms). The interaction betwee variables Bilingual Group
and Target Language was significari(4,4536) = 21.419,p = .000]. This
interaction is shown in Figure 5.7. The three-watetiaction between Cognate
Status, Bilingual Group and Target Language was saignificant F(2,11119) =
11.265,p = .000].
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Figure 5.6 Mean RTs as a function of Bilingual Group and Edarganguage in
Experiment 9A and 9B.

5.5.4General Discussion

In Experiment 9A and 9B, the performance of threeugs of Bodo—Assamese
bilinguals was compared when they named picturebeir L2 and L1. The main
theoretical issue addressed here is whether phgicaloencoding occurs for the
translation of the picture’s name in the non-resgodanguage. In order to
experimentally detect phonological activation oihan-selected lexical item we
exploited translation pairs that may or may notrshzhonology, i.e., cognates and
non-cognates. Since Bodo and Assamese followsrdiit writing systems, the
study aimed to determine to what extent the degf@eoss-language activation and
the locus of language selection are modulated bptsdifferences in the context
where the written lexical form is not presentedcpptually. Another goal of the
present experiments was to replicate the categusrference effect in picture
naming and then to use it as a tool to investigatestructure of bilingual memory.
Three clear results were obtained from the resiltee present study: (1) naming in

L1 was faster than naming in L2; (2) bilingual dgma named the pictures with
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cognate names faster than the pictures with nonategnames. However, the
language of the response modulated the cognatédgaon effect. Bodo—Assamese
bilinguals showed significant cognate facilitatieifiect only in their L2. The results
of our study replicated previous studies using saangt bilinguals (Christoffels et
al., 2006; Christoffels, De Groot, & Waldorp, 2003pll et al., 2000; Hoshino &
Kroll, 2008) and further extends our findings taidies using different-script
bilinguals (Hoshino, 2006). This also finding sugfgethat cognate facilitation effect
is not a contribution of the additional orthograplsimilarity of same-script
cognates; (3) the response language as well theategtatus of the word modulates
the category interference effect. This finding suppthe claim of the RHM that the
effect of meaning-related variables is usually obs@é in L1-L2, but not from
L2-L1, or the latter to a lesser extent; (4) theA®A and proficiency has a major

impact on the processing of L1 and L2.

The cognate facilitation effect we have documergepports the notion that non-
selected lexical items send activation to theirrgiogical segments, and therefore
we must assume that activation flows between stagea cascaded fashion.
However, the language of the response modulatesdbeate facilitation effect.
Although significant cognate facilitation effectserg obtained in non-dominant
language, Assamese, no facilitation was observatlardominant language, Bodo.
The lack of cognate facilitation effect in the dommt language reflects the fact that
both cognate and non-cognate picture naming wadauiitated but rather was
inhibited. The findings of our study support thaici of Peterson and Savoy (1998)
and Costa and his colleagues that the level ofvatain of the phonological
segments of a word depends on the level of aabiwatf its corresponding lexical
node. This indicates that the larger the activatibthe lexical node, the larger the
activation of its phonological segments. Based lua hypothesis, and following
Kroll and Stewart’'s (1994) predictions that theesggth of the connection between
semantic representations and their correspondixigalenodes is stronger for the
dominant language than it is for the non-dominariglage, the nodes of the
dominant language were assumed to achieve highetsl®f activation than the
lexical nodes of the non-dominant language. Theeef@ significant cognate

facilitation effect was observed when participantamed pictures in their non-
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dominant language, since the cognate target’s déxiodes in the non-dominant
language received relatively much activation frdma kexical node of its translation
equivalent in the dominant language which spreadgst phonological segments.
This helps the retrieval of the target phonologicalits in the non-dominant

language. However, when the participants namedungst in their dominant

language Bodo, the cognate target’s lexical nodethé non-dominant language
received a weak activation from the lexical nodet®translation equivalent in the
dominant language which spreads to its phonologegiments, which resulted in no

cognate facilitation effect.

Moreover, the category interference effect obsenwedur present study provides
more compelling support for the RHM that suggest®cationality effects of

meaning variables. According to the predictionstlod model, meaning-related
variables affect translation from L1-L2, but nobrfr L2-L1. Therefore, when the
pictures were presented in a semantically orgarligedeaction times were affected
when naming in the non-dominant language Assaniege)ot when naming in the
dominant language Bodo. The findings of our studgferm to the predictions of
the RHM that L1-L2 is conceptually mediated, where&2-L1 is lexically

mediated.

Taken together, the results of our simple picteimg experiments support models
of non-selective activation and language non-spesilection. This suggests that
both languages are active to the level of phonolegpardless of script differences
and language backgrounds and that experience Wiéneht-script languages is not
sufficient to limit activation during speech plangito the unintended language
alone. In summary, we conclude that the cognaiétédion effect provides support
for cascaded activation models and challenges idwete serial activation models
of lexical access. In the subsequent experimengsinwestigate the role of cross-
language activation by script when the written ¢akiform is present in the task.
Previous studies shows that the presence of comtesd in picture naming either
facilitates or interferes with the naming. In thexntset of experiments, we will
discuss the context effects in picture naming bgnexing two different paradigms:

picture-word interference and primed picture namtogfurther investigate the
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degree of cross-language activation and the lotlenguage selection as a function
of script. If the lack of the modulation of crossiyuage activation by script is due
to the absence of the written lexical form in tlaski then we should observe
different patterns of results for Bodo—-Assamesengulals in the picture-word

interference and primed picture naming experimaittsre bilinguals name pictures

in the L2 Assamese and L1 Bodo while ignoring Ldl &2 distracter/prime words.

BX: Picture-Word Interference

Studies on context effects in naming tasks haven libe focus of two distinct
research fields: (1) the priming research of thdyeseventies, and (2) research on
the Stroop phenomenon and picture-word interfergacadigm. Research on these
two distinct fields has produced different resultst unfortunately, very few
attempts have been made to reconcile the resutsneld within both fields (La
Heij, Dirkx, & Kramer, 1990).

Picture-word interference (PWI) paradigm, a modifiersion of the Stroop task, is
one of the most frequently used methods in experiahgsycholinguistic research
on language production. In this paradigm, the pects accompanied by a distracter
word (either visual or auditory) and the influerafehis distracter on picture naming
performance is determined. Picture-word interfeeerefers to the fact that when a
picture (i.e., line drawing) is presented with ar&vguperimposed, picture naming
latency is longer than when the same picture isgmed alone. Similar to the
Stroop task, this phenomenon is strongly influendad the nature of the

superimposed word (Lupker, 1982). For example, ngraipicture of a cat together

with the word “dog” takes longer than naming theaine picture without the word.

The PWI task was first used by Rosinski, Golinkafifild Kukish (1975) to study
automatic reading skills of children. Some other nolmgual PWI studies,

investigated the exact levels in the bilingual prctébn system where co-activation
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of the non-target language occurred, by manipujaboth the type of distracter
words presented with the picture and the time watebetween the presentation of
distracter and picture. These studies showed thatomparison to neutral or
unrelated distracters, semantic distracters sladeaeh the picture-naming response
(e.g., Bajo, Puerta-Melguizo, & Macizo, 2003; Lewtlal., 1999; Roelofs, 1992,
Schriefers et al., 1990; Starreveld & La Heij, 1995996). Interestingly,

phonological distracters showed facilitative rattiean inhibitive effect. Moreover,

these studies showed that the occurrence of thszsedepend on the time relation
between picture and distracter (Schriefers et1#90). In general, these effects
hinted the competition between lemmas, therefareyiged evidence in support of

language non-selective activation.

Following the footsteps of within-language prodantistudies, many between-
language production studies have also used thergietord interference paradigm.
In these studies, bilinguals name a picture inlanguage while ignoring a visually
or auditorily presented distracter word in the samether languagé=hri and Ryan
(1980) showed that English—Spanish bilinguals napietires more slowly, in both
of their languages, when a word from the non-tatgeguage was superimposed
over the picture than when a neutral distractemdtis (a series of Xs) was
superimposed. In a further study, Magiste (1984k; also Magiste, 1985), testing
German-Swedish bilinguals at various levels of ipreficy in their L2, obtained
this same interference effect and showed thatizts depended on the learners’
relative proficiency in the two languages—the sg@mthe non-target language, the
larger the interference effect. Both these stutles hinted at the occurrence of
language non-selective activation in bilingual woptoduction.More recent
bilingual picture-naming studies, using both thetrdicter methodology (Costa &
Caramazza, 1999; Costa et al., 1999; Hermans ,ei@®8, Hoshino, 2006) and
versions of the task in which pictures are preskmntéhout distracters (Colomé,
2001; Costa et al.,, 2000; Gollan & Acenas, 2004¢lIKrDijkstra, Janssen, &
Schriefers, 2000; Rodriguez-Fornelss, Van der LBgtte, Britti, Heinze, & Minte,
2005), focused on various aspects of the theotetwatrasts introduced earlier.
However, with regard to the manner of languagectele, there exists different

interpretation in the literature. To illustrate, rd®@ns and his colleagues (1998)
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interpreted the findings of their study as supporta language non-specific model
of bilingual production. Contrary to the interptgda of Hermans et al. (1998),
Costa and his colleagues considered an altern&divanguage non-selective (or
“language non-specific’) selection, in which thdeséon mechanism ignores the
activation in the non-target language (Costa etl899; Costa & Caramazza, 1999;

Costa, Colomé, Gomez, & Sebastian-Gallés, 2003).

To summarize, despite the frequent use of the r@ettord interference paradigm, it
is important to note that there has been critictaisk. Although cross-language
identity and semantic effects have been investiatecross-language picture-word
interference experiments, they do not allow str@ogclusions since contrasting
results were obtained across these studies. MarealVef this past research, except
one (Hoshino, 2006) have examined bilingual pertorae for bilinguals whose

languages are orthographically similar. Therefthre,issue of whether facilitation or

inhibition is found with different-script bilinguslremains unresolved. This issue
was investigated in the present series of expetsnérhe results provide useful

information for determining whether lexical selectiis language specific or non-

specific.

5.6.1The Present Study

The present study is an adaptation of Costa et @999) study. Three experiments
(Experiment 10A, 10B, and 10C) used a picture-wiott@érference paradigm, in

which Bodo—-Assamese bilinguals named a picturenm language while ignoring a
visually presented distracter word in the same ther language. In these
experiments, the relation between the distracterdvemd the picture’s name was
varied along with the language of the distractewiver, it should be noted that our
study was different from Costa et al.’s experimemtsthat, (1) different-script

bilinguals were tested, (2) cognate status of thedwas manipulated, and (3) three

different groups of bilinguals participated in tetudy, (4) before the experiment
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proper, the pictures along with their names wereshown, and (5) in the mixed

version of the task, the distracters from both legges were shown simultaneously.
The primary goal of the study was to examine theetcourse of distracter effects as
a way of identifying the activity of the non-targanhguage during each stage of

production (i.e., at the conceptual, lemma, anchplagical levels).

Given the interpretation of cross-language fadibta and interference effects in
previous studies discussed above, the hypothesis tested is that distracter words
in a language whose script is different from thegea language may provide a
language cue to production that will inhibit thetieamtion of cross-language
competitors. In that case, the strongest predictias that no identity and semantic
effects would be observed for Bodo—Assamese bialgguHowever, a weaker
version of this hypothesis predicts that the mamgiat of identity and semantic
effects would be smaller for Bodo—Assamese bilitgu@loshino, 2006). The
distracter words can have an interfering or a ifative effect on picture naming and
the exact conditions under which such effects oecul the direction of the effects
(facilitative or inhibitive) tell us something abiothe word production process.
Reaction times and percentage of errors were measund were assumed to vary as

a function of the relationship between the diseaand the picture name

5.6.2Blocked Picture Naming in L2 (Experiment 10A)

In Experiment 10A, Bodo—Assamese bilinguals wetedgo name a set of pictures
in their L2, Assamese. Pictures were presented avifuperimposed word, which
could be written either in Assamessailne-languagedistracter) or in Bodo
(different-languagedistracter). Three types of Assamese and Bodoadistrs were

used: picture namesdéntity conditiof), semantically relatedsématic condition

and unrelated distractersofntrol conditior). To illustrate, the picture donkeynd

[gadho] in Assamese) appeared with the following word digers:s¥ [gadho],

e’ [gado] (‘donkeyin Bodo), (]TAT [ghura] (‘horse in Assamese)JRTT [gorai]
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(‘horsé in Bodo) ATl [bahi] (‘flute’ in Assamese) an@% [siphung] (‘flute’ in

Bodo).

5.6.2.1Method

Participants. Participants in this and the following experimentsre fifty-five
Bodo—-Assamese bilingual speakers with an average8g §D = 4.3) years. They
were recruited from Ganeshpara and Indian Instiddit€echnology Guwabhati. All
of the bilinguals who participated in this and tlsebsequent picture-word
interference experiments were native speakers dbBmd spoke Assamese as their
second language. The participants were asked eq(fraim 1 to 7) their abilities in
speaking, reading, writing and comprehension i banguages. Table 5.22 reveals
the mean ratings and language background datateeptr the three groups of

bilinguals.

Table 5.22 Self-Report Ratings in Bodo and Assamese for AlteE Bilingual
Groups in Experiment 10A

Bodo (L1) Assamese (L2)

Early Late High Latelow Early Late High Late Low
(n=21) (n=18) (n=16) (n=21) (n=18) (n=16)

Age of acquisition (years) 2.3 2 3 3.3 11.2 12

Mean daily usage (%) 49.2 % 48.6 % 496% 343% .73 15.6 %

Self-ratings (7 point scale)

Speaking 6.7 7 7 6.4 6.4 6
(0.5) (0.2) (0.2) (0.9) (0.5) (1.3)

Reading 6.7 7 7 5.8 5.8 3.5
(0.6) (0.2) (0.2) (0.2) (0.5) (2.1)

Writing 6.7 6.8 7 4.5 3.9 3
(0.6) (0.3) (0.5) (0.5) (1.0) (2.6)

Comprehension 6.3 7 7 4.8 4.8 3.5
(0.2) (0.2) (0.1) (0.3) (0.3) (0.9)
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Analyses of the self-report data revealed that ldpga reading, writing, and
comprehension skills were rated as being signifigabetter in Bodo than in
Assamese. The ratings for Bodo on all four measwe® similar for the Early
High Proficient and the Late High Proficient groupsth no significant differences
between high proficient group and low proficienbgps. However, the Assamese
ratings on all four proficiency measures were higioe the high proficient group
than for the low proficient groups. In order tother assess the proficiency levels of
the all the bilinguals, all participants took partan objective naming test. Table
5.23 provides the mean scores on the Boston Namexj in both Bodo and

Assamese.

Table 5.23Mean Scores on the Objective Naming Test in Bodb Assamese for
All Three Bilingual Groups in Experiment 10A

Bodo Assamese
Early High Proficient 53.8 49.3
Late High Proficient 52.2 50.3
Late Low Proficient 51.1 40.8

T-tests performed on the means of the Assamesesspoovide statistical support
for the proficiency and AoA manipulations. The Heswf the objective naming test
shows that the Early High Proficient group’s scoaesl the Late High Proficient
group’s scores did not yield a significant diffecenindicating that the two groups
were similar in L2 proficiency. However, the avezdd? (Assamese) score for the
Late High Proficient group is noticeably higherrihiiae corresponding average for

the Late Low Proficient group.

Stimuli. The stimuli consisted of twenty pictures with Assm@ and Bodo cognate
and non-cognate names. Each picture was pairedtinigle distracter words: three
Assamese words (same-language) and their Bodddtiams (different-language).

The Assamese and Bodo distracters paired with engiicture were of three types:
(1) the picture name (identity), (2) categoricalglated (semantic) word, and an
unrelated (control) word (see Appendix O). Disteastin the identical, related, and

unrelated conditions were of similar length andgdérency in both languages.
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Moreover, they were of comparable frequency. Tdh gives an example of

distracter-target pairs.

Table 5.24Examples of Distracter-Target Pairs for ExperinfEm

Target Picture with Distracter Type

Cognate Distracter

Status Language Identity Semantic Unrelated
Cognate
Assamese
Bodo

Non-cognate

Assamese

Bodo

Note. *stsf [gadho]; Te" [gado]; XIS [ghura]; *3IRT [gorail; *J1l [bahi]; *&d%
[siphung]; 1 [kitap]; *fS=Ter [bizab]; *32! [bohi]; *er@T [lekha]; *(@% [tez]; *& [thwi]

Procedure. Participants were instructed to name the picturesfast and as

accurately as possible in Assamese. They were niddr that they would see
picture-word pairs and were asked to ignore thedaioBefore the experiment
proper, participants performed a training blocKitieen trials. Each trial had the
following structure. First, a fixation point (a glsign) was shown in the center of
the screen for 500 ms, followed by a blank intexfa200 ms. Then the picture and
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the word were presented for 2,000 ms. If a respar@senot provided within 2,000

ms, the next trial started automatically (see FeduBs).

Target
2,000 ms

Blank
200ms
. RT
Fixation
500 ms
T ‘identity’
i‘ y. |, Assamese
V'R ‘semantic distracters

e ‘unrelated’i
At identity’ | Bodo
AT ‘semantic’ | distracters

1?3!3’ ‘unrelated’ -

Figure 5.7 A schematic illustration of the procedure adoptedExperiment 10A.
Here the same-language distracter in Assan®@Sg fgoru] (meaning ‘cow’) shares
identity relation with the target picture.

5.6.2.2Results

A mixed-effects analysis was run separately orr¢laetion time data and error data.
Five independent variables were examined: Relassdrieelated vs. unrelated),
Cognate Status (cognate vs. non-cognate), Distrdgtee (identity, semantic and
unrelated), Distracter Language (same vs. diffgrand Bilingual Group (Early

High Proficient, Late High Proficient and Late L&woficient).

The analysis of the reaction times showed the ioilg effects: A significant effect
of Relatedness was observee(1,110) = 19.193p = .000]. Participants named
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related distracters (1088 ms) slowly than unrelatistracters (980 ms). The main

effect of Distracter Type was significafi(R,107) = 10.286p = .000].

Table 5.25Mean RTs (ms) and Percentage of Errors for CogaateNon-cognate
Targets as a Function of Distracter Type and DigtraLanguage in Experiment

10A
Distracter Language
Overall Bodo Assamese
Distracter RT (Error %) RT (Error %) RT (Error %)
Cognate
Identical

Semantically related

Unrelated

| dentity effect
(unrelated-identical)

Semantic effect
(unrelated-semantically related)

Non-cognate

Identical

Semantically related

Unrelated
| dentity effect
(unrelated-identical)

Semantic effect
(unrelated-semantically related)

1076 (20)
1102 (34)

989 (22.9)

-87

-113

1078 (21.5)

1096 (26)

970 (11.9)

-108

-126

1154 (24.4)

1096 (38.2)

1011 (21.3)

-143

-85

1168 (31.3)

1114 (25.7)

982 (11)

-186

-132

997 (15.7)

1108 (30.3)

968 (24.7)

-29

-140

989 (14.7)

1079 (26.6)

958 (12.8)

=31

-121

There was also a significant main effect of Digeat.anguageH(1,107) = 9.655p

= .002]. Naming latencies to same-language Assamiss&acters (1017 ms) were

faster than different-language Bodo distracters871lins). No significant effects
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were observed for the variables Cognate StatuBdmgjual Group Fs < 1]. Table
5.25 shows the mean reaction times and percenthgerars as a function of
Cognate Status, Distracter Type, and Distracteguage. Of crucial interest in this
experiment is the interaction between the variabkedatedness and Bilingual
Group. This interaction was significarfe(R,4804) = 52.675p = .000]. Another
significant interaction was between the variabldstcter Type and Bilingual
Group F(4,4789) = 28.456,p = .000]. There was a marginally significant
interaction between the variables Distracter Type Ristracter Languagé-(2,107)

= 4.558,p = .013] and between the variables Distracter Lagguand Bilingual
Group F(2,4794) = 4.406,p = .012]. Apart from the significant two-way
interactions, the result of the present study edsealed some significant three-way
interactions. The Relatedness, Distracter LangaageBilingual Group interaction
was significant F(2,4799) = 17.528,p = .000]. The interaction between
Relatedness, Cognate Status and Bilingual Grouproapped significance
[F(2,4797) = 14.692p = .000]. The Distracter, Distracter Language ailchgual
Group interaction was also significan®(4,4796) = 12.510p =.000]. Finally,
another significant interaction was observed betw€egnate Status, Distracter
Type and Bilingual GroupH(4,4794) = 9.998p = .000].

Planned comparisons were conducted to examinentheidual differences of the
three groups of bilinguals. The results revealed, tthe overall naming latencies of
the Late Low Proficient bilinguals (1017 ms) wesster than the Early High
Proficient (1056 ms) and Late High Proficient lbgiuals (1083 ms). Table 5.26
shows the mean reaction times and percentageatef all three Bilingual Groups

as a function of Cognate Status, Distracter Typd,Ristracter Language.

The analysis of error data did not show a mainceféé Relatednesd-[< 1]. The
main effect of Cognate Status was marging(1[107) = 2.115,p = .032].
Participants made greater errors to cognate tarpets to non-cognate targets.
Moreover errors were numerous more for the diffefemguage distracters than the
same-language distracters. The main effect of @ilah Group was not significant
[F < 1]. There was no difference in errors betweenhifiagual groups. All other

comparisons were non-significant (8 < 1).
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Table 5.26Mean RTs (ms) and Percentage of Errors for CogaatieNon-cognate
Targets for All Three Bilingual Groups as a Funetiof Distracter Type and
Distracter Language in Experiment 10A

Distracter Language
Bodo Assamese

Early Late high Late low Early Late high  Late low

: RT RT RT RT RT RT
Distracter Type (Error %)  (Error %) (Error %) (Error %)  (Error %) (Error %)
Cognate

1147 1198 1116 968 1050 974
Identical (22.2) (28.9) (16.7) (33.3) (11.2) (0)
Semantically 1061 1194 1032 1076 1109 1139
related (44.4) (37.8) (27.8) (33.3) (28.9) (27.8)
1031 987 1034 1060 992 852
Unrelated (25.9) (24.4) (5.6) (33.3) (26.7) (5.6)
| dentity effect
identical)
Semantic effect
(unrelated- -30 =207 2 -16 =117 -287
semantically
related)
Non-cognate
Identical 1124 1177 1201 972 988 1006
(18.2) (36.4) (22.7) (36.4) (7.3) (0)
Semantically 1092 1187 1061 1057 1101 1077
related (33.3) (21.8) (22.7) (30.3) (29) (13.6)
1045 1035 867 1055 979 840
Unrelated (18.2) (7.3) 9) (15.2) (12.7) (9)
| dentity effect
(unrelated— =79 -142 -334 83 -9 -166
identical)

Semantic effect

(unrelated- -47 -152 -194 -2 -122 -237
semantically
related)

To determine individual effects of identity and sertic primes, separate analyses

were conducted. The following section discussesdhelt of each effect.
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Identity effect. The main effect of Distracter Type was signific§R{1,71) =
14.106,p = .000]. Responses were faster for unrelated (@80than identical (1078
ms) distracters which indicate interference rattten facilitation. Furthermore,
there was a significant main effect of Distractemguage F(1,71) = 14.936p =
.000]. Responses were faster for same-language (&8s opposed to different-
language (1079 ms) pairs. The interaction betwhertwo variable Distracter Type
and Bilingual Group was very significari(R,3360) = 51.832) = .000].

A significant interaction was observed between fager Language and Bilingual
Group [F(2,3358) = 8.967p = .000]. The interaction between Distracter Typd a

Distracter Language was significai(1,71) = 6.642p = .012], reflecting larger

interference for different-language than same-laggupairs. The significant three-
way interactions were between the variables Cogi&ttdus, Distracter Type,

Bilingual Group F(2,3359) = 23.323p = .000] and between Distracter Type,
Distracter Language and Bilingual Group(2,3361) = 7.832p = .000]. All other

interactions were not significarf$ < 1].

Semantic effectA significant effect of Distracter Type was obsehE(1,72) =
17.339,p = .000]. Responses were faster for unrelated @80than semantic (1097
ms) distracters. No main effects of Cognatenessty@iiter Language and Bilingual
Group were evidentHq < 1]. However, there was a significant interactlmetween
the between the variables Distracter Type and @uiah Group F(2,3151) = 32.376,

p = .000]. The interaction between Cognate Statwk Bihngual Group was also
significant F(2,3140) = 6.393p = .002]. A reliable interaction was also observed
between Distracter Language and Bilingual Grok(2[3137) = 5.204p = .006].
There was also a significant three-way interachetween the variables Distracter
Type, Distracter Language and Bilingual Gro&g2,3137) = 20.514p = .000].

5.6.2.3Discussion

The results of Experiment 10A demonstrated interfee in both identity and
semantic conditions as compared to unrelated dondiThe fact that interference
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was observed in the identity condition for both sdanguage and different-
language distracters, is clearly compatible withe tlanguage non-selective
hypothesis which predicts longer reaction timest(tis, inhibition) in the cross-
language identity condition. On the other hands timding has major implications
for language selective hypothesis which predictsteh latencies (facilitation) in the

identity condition.

The finding of our study has major implications fmevious study of Costa et al.
(1999), where facilitation was observed in both sdamguage and different-
language distracters in the identity condition. @e&son for the difference between
Costa et al. (1999) and our findings might be thadur study, the participants were
different-script bilinguals. For the semantic cdimh however, the results of our
study replicated the findings of previous studigdHermans et al. (1998) and Costa
et al. (1999). For both same- and different-langusgmantic distracters, our results
demonstrated significant semantic interferences Tiniding of the inhibitive effect
of semantic distracters can be attributed to theuwence of co-activation of
semantic competitors during lemma selection, wipicvides evidence for language

non-selective hypothesis.

In Experiment 10A, the target language (Assamese}he bilingual groups was
their second, non-dominant language. The effeactmiesl in that experiment reflects
the influence of word properties of their domindamguage (Bodo) on the non-
dominant language (Assamese) naming latencies.hén next experiment, the
naming performance of the three groups of Bodo-#es& bilinguals was

investigated when the target language was theiiiomh language (Bodo).

5.6.3Blocked Picture Naming in L1 (Experiment 10B)

The goal of Experiment 10B was to explore lexicatrieval processes when
Bodo—-Assamese bilinguals performed a picture-waortkrference task in their

native language, Bodo.
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5.6.3.1Method

Participants. Participants for Experiment 10B were the same gipathts who
took part in Experiment 10A.

Stimuli. The picture targets utilized in Experiment 10A warsed in this

experiment as well.

Procedure. The procedure remained the same except that, & ekperiment

verbal and written instructions were provided te garticipants in Bodo.

5.6.3.2Results

Similar to Experiment 10A, a mixed-effects analysias run separately on the
reaction time data and error data. The result®@féaction time data did not reveal a
main effect of Relatednesf K 1]. No main effects of Cognate Status, Distracter
Type and Bilingual Group were observdes[< 1]. However, a marginal effect of
Distracter Language was observdeg(1,105) = 4.026p = .023]. The interaction
between Distracter Type and Bilingual Group appnedcsignificanceH(4,4789) =
50.234,p = .000]. The Cognate Status and Bilingual Groupraction approached
significance F(2,5335) = 41.176p = .000]. The interaction between Distracter
Language and Bilingual Group was also significaR2[5331) = 6.629p =
.001].The three-way interaction between Distradtgpe, Distracter Language and
Bilingual Group approached significancé(4,5332) = 10.762p = .000]. The
Cognate Status, Distracter Language and Bilingual@interaction was significant
[F(2,5332) = 7.755p = .000]. Finally, a significant interaction was selved
between Cognate Status, Distracter Type and Bidih@uoup F(4,5331) = 5.841p

= .000]. Table 5.27 shows the mean reaction tinres @ercentage of errors for
cognate and non-cognate targets as a function strddter Type and Distracter
Language.
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Table 5.27Mean RTs (ms) and Percentage of Errors for CogaatieNon-cognate
Targets as a Function of Distracter Type and DigtraLanguage in Experiment

10B

Distracter Language

Overall Bodo Assamese
Cognate Status/Distracter Type RT (Error %) RTQE) RT (Error %)
Cognate
Identical 949 (14.4) 974 (13.3) 925 (15.7)
Semantically related 977 (21.8) 1029 (24.7) 926 (19.1)
Unrelated 938 (18.9) 993 (23.6) 884 (14.6)
| dentity effect
(unrelated—identical) -11 19 -41
Semantic effect
(unrelated—semantically =79 -36 —42
related)
Non-cognate
Semantically related 1015 (15.9) 1027 (16.5) 1002 (15.6)
Unrelated 963 (12.7) 984 (11) 941 (14.7)
| dentity effect
(unrelated—identical) -14 36 -65
Semantic effect
(unrelated—semantically -52 -43 -61
related)

Planned comparisons were conducted to examinentheidual differences of the
three groups of bilinguals. The results revealed, tthe overall reaction times of the
Late Low Proficient bilinguals (946 ms) were fastiean the Late High Proficient
(976 ms) and Early High Proficient bilinguals (988). Table 5.28 shows the mean
reaction timess and percentage of errors of afletlBilingual Groups as a function

of Cognate Status, Distracter Type, and Distrdcaaguage.
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Table 5.28Mean Naming Latencies (ms) and Percentage of &£fawrCognate and
Non-cognate Targets For All Three Bilingual Growgss a Function of Distracter
Type and Distracter Language in Experiment 10B

Distracter Language

Bodo Assamese

Early Late High Late Low Early Late High  Late Low
RT RT RT RT RT RT

Distracter Type (Error %)  (Error %)  (Error %) (Error %) (Error %) (Error %)
Cognate
Identical 909 1022 992 923 938 914
(14.8) (15.6) (5.6) (14.8) (17.8) (11.2)
Semantically 1122 1039 925 949 986 842
related (25.9) (28.9) (11.1) (29.6) (15.6) (11.2)
Unrelated 1014 1011 955 987 904 760
(33.3) (22.2) (11.1) (22.2) (13.3) (5.6)
| dentity effect
(unrelated- 105 -11 -37 64 -34 -154
identical)
Semantic effect
(unrelated- . _ _ 3
semantically 108 28 30 38 82 82
related)
Non-cognate
Identical 841 991 1014 997 950 1070
(0) (22.7) (13.6) 9) (16.4) 9)
Semantically 1046 975 1059 1055 954 997
related (27.3) (22.7) (9) (24.2) (20.9) (13.6)
Unrelated 1056 1012 886 954 931 938
(12.1) 9) (13.6) (21.2) (10.9) (13.6)
| dentity effect
(unrelated- 215 21 -128 -43 -19 -132
identical)
Semantic effect
(unrelated- _ _ : :
semantically 10 37 173 101 23 59
related)

A mixed-effects analysis of error data did not sheowain effect of Relatedneds |
< 1]. The main effect of Cognate Status was matdip@,107) = 2.734p = .018].
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Participants made greater errors to cognate tatgatsto non-cognate targets. The
main effect of Distracter Type was significarfé(2,107) = 8.2472p = .000].
Greater errors were observed for semantic distsdban for identity and unrelated
distracters. Moreover, errors were numerous morne the different-language
distracters than the same-language distracters diffect of Distracter Language
was significant. The main effect of Bilingual Growas not significant f< 1],
indicating that there was no difference betweenthinee bilingual groups. All other
comparisons were non-significant (&6 < 1). To determine individual effects of
identity and semantic primes, separate analyseg wenducted. The following

section discusses the result of each effect.

Identity effect. The main effects of Cognate Status, Distracter Tyjistracter
Language and Bilingual Group were not significadrg K 1]. However, there was a
significant interaction between the variables Rister Type and Bilingual Group
[F(2,3622) = 84.463p = .000]. The interaction between Distracter Largguand
Bilingual Group approached significancé(2,3620) = 18.894p = .000]. The
Cognate Status and Bilingual Group interaction wk® found to be significant
[F(2,3624) = 13.070p = .000]. The three-way interaction between Cogisiédus,
Distracter Language and Bilingual Group-(2,3621) = 18.151,p = .000]
approached significance. The Distracter Type, Batar Language and Bilingual
Group interaction also approached significari@ [3620) = 9.316p = .000].

Semantic effect. A reliable effect of the variable Distracter Langaawas
observed [f(1,69) = 5.819p = .018], suggesting that the language of the aligtr
affects the magnitude of semantic interferencerd s also a main of Bilingual
Group F(2,51) = 4.713p = .013]. The interaction between Cognate Statub an
Bilingual Group approached significanc&(2,3438) = 29.899p = .000]. A
marginally significant interaction was observed wesn Distracter Type and
Bilingual Group F(2,3436) = 4.444p = .012]. The three-way interaction between
Cognate Status, Distracter Type and Bilingual Gragproached significance
[F(2,3436) = 11.010p = .000]. The Cognate Status, Distracter Languagd a
Bilingual Group was also found to be significaR{4,3436) = 5.916p = .003].
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5.6.3.3Discussion

The results of Experiment 10B produced resultsediffit from Experiment 10A.
Unlike Experiment 10A, the present experiment poadusignificant facilitation in

the identity condition for both cognate and nonag targets, only when the
distracters were of the same-language. The inhéigffects in the different-
language identity condition has major implicatidos the findings of Costa et al.
(1999), who found larger identity effect for bothnse- and different-language
distracters, and therefore provided evidence ipstipf language-specific selection
hypothesis. The findings of our study, on the othand, is compatible with the

language non-selective hypothesis, according tahvthie lexical nodes in the two

languages of a bilingual compete for selection, thiedefore pairs likes('¥ [gadho]

‘donkey in Assamese’<picture of a donkey>) produces inhibition rattiban
facilitation. To sum up, the findings of the presestudy provides evidence in
support of the language non-specific selection thygss and indicates that the
language of response modulates the activationeltlygproducing either facilitation
or inhibition. This finding indicates that the larage of the target picture as well as

the language of the distracter affects the magaitfdemantic interference.

5.6.3.4Combined Analysis of Experiment 10A and 10B

In order to examine asymmetry, we analyzed the ftata Experiments 10A and
10B in one design, using a mixed-effects analy3ise comparative analysis
revealed a main effect of Target Languade(1[10272) = 255.024p = .000].
Responses were faster when the target languag®edts (970 ms) than when the
target language was Assamese (1052 ms). The Bdin@giroup and Target
Language interaction approached significar€g@,[L0269) = 44.691p = .000]. This
interaction is shown in Figure 5.9. The interactimetween Distracter Type and
Target Language approached significarte@ [L0260) = 38.343 = .000].
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The Distracter Language and Target Language irtteracwas significant
[F(1,10259) = 17.471p = .000]. There was another significant interactimtween
Cognate Status and Target Languaggl] 10260) = 15.271p = .000]. We also
observed some significant three-way interactiorch aas, between Distracter Type,
Distracter Language and Target Langudg@ [1L0259) = 93.154 = .000], Cognate
Status, Distracter Language and Target LanguB@e10259) = 30.555 = .000],
Cognate Status, Bilingual Group and Target Langy&g¢2,10256) = 23.156p =
.000], and Distracter Type, Bilingual Group and gedrLanguageH(4,10257) =
17.331,p =.000].
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Bilingual Group

Figure 5.8 Mean RTs (ms) as a function of Bilingual Group drdget Language in
Experiment 10A and 10B.

The blockedtask might have allowed participants to focus thexical search on

one language and minimize the interfering effectanpeting lexical nodes in the
non-response lexicon (for a similar argument seelgt, Henik, & Leiser, 1990)

To assess whether the results obtained in Expetifi®h and 10B were due to the
use of a blocked naming task, in Experiment 10Ccampared the performance of
three groups of Bodo—Assamese bilinguals when tfayed pictures both in Bodo
(L1) and Assamese (L2) in the same task. If theemtys of a cross-language
inhibitive effect were an artifact of the use ofbbbcked task, it should not be

reproduced with a mixed naming task.
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5.6.4Mixed Picture Naming in L1 and L2 (Experiment 10C)

The objective of Experiment 10C was to determinestivér the cross-language
identity effect and semantic effect can be repfidathen both languages (Bodo and
Assamese) are used for response. This mixed tasgumably maximizes the
opportunity of finding interference across langusgsince in this experimental
context it may not be possible to restrict selectio only one set of lexical nodes.
This is because both lexicons are activated and inséhe course of the experiment.
In this experiment, participants were requiredelest lexical representations in the
two languages depending on a cue. If the intereyeproduced by different-
language distracters increases when participants toaname the pictures in the two
languages, we should expect more semantic inteidere the mixed-language as
opposed to the same-language naming task, at leastdifferent-language
semantically related distracters.

5.6.4.1Method

Participants. The same participants who took part in the previdu®

experiments participated in this experiment.

Stimuli. As in the previous experiments, each picture wagavith three types

of distracters: identity, semantic, and unrelated.

Procedure. The procedure of this experiment was identicahtt bf Experiment
10A and 10B. However, in this experiment, we introed the following changes:
(1) the distracters of both languages appearedlsinaously, (2) a colored (red or
blue) dot was used as fixation point to cue theaoase languagedd for Bodo and
blue for Assamese); (3) participants named the experiahgictures in both Bodo

and Assamese depending on the language cue (sge Big0).
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Figure 5.9 A schematic illustration of the procedure adopttExperiment 10C.

5.6.4.2Results

Similar to the previous experiments, a mixed-eHeatalysis was run separately on
the reaction time data and error data. Table Sh2%s the mean reaction times (ms)
and percentage of errors for cognate and non-cegtaapets as a function of
Distracter Type and Target Language. The resultee@Experiment 10C revealed a
significant main effect of Target Languad€1,5100) = 30.895 = .000]. The main
effect of Cognate Status approached significaR¢e,$3) = 13.575p = .001]. There
was significant main effect of Bilingual Group(R,51) = 10.836p = .000]. The
interaction between Distracter Type and Bilingualo@ reached significance
[F(4,5101) = 5.895p = .000].The Target Language and Bilingual Grougriaction
was also found to be significanE(R,5097) = 7.285p = .001]. The three-way
interaction between Cognate Status, Distracter Tymel Target Language
approached significanc&(2,5098) = 13.686p = .000]. The Distracter Type, Target
Language and Bilingual Group was found to be sigait [F(4,5094) = 12.92(p =
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.000]. Finally, another significant interaction walsserved between Cognate Status,

Distracter Language and Bilingual Groug{4,5100) = 6.796p = .000].

Table 5.29Mean Naming Latencies (ms) and Percentage of €foorCognate and
Non-cognate Targets as a function of Distracterelgmd Target Language in

Experiment 10C

Target Language

Overall Bodo Assamese

Distracter Type RT (Error %)  RT (Error %) RT (Erfd)
Cognate
ldentical 983 (15.6) 999 (16.7) 968 (14.6)
Semantically related 1001 (22.3)  983(26.9) 1019 (17.9)
Unrelated 995 (18.9) 996 (22.5) 995 (15.7)

| dentity effect

(unrelated-identical) 12 -3 27

Semantic effect

(unrelated—-semantically related) =€ e 24
Non-cognate
\dentical 1067 (18.6)  1023(18.2) 1111 (19.3)
Semantically related 1074 (20.5) 1070 (19.3) 1079 (22)
Unrelated 1088 (21.9) 1033 (24.8) 1142 (19.3)

| dentity effect

(unrelated—identical) 21 10 31

Semantic effect 14 _37 63

(unrelated—semantically related)

Planned comparisons were conducted to examinentheidual differences of the

three groups of bilinguals. Table 5.30 shows thammeaction times and percentage

of errors of all three Bilingual Groups as a fuantiof Cognate Status, Distracter

Type, and Distracter Language. As in the previogsegments, the results revealed

that, the overall reaction times of the Late Lowffeient bilinguals (984 ms) were
faster than the Late High Proficient (1018 ms) &adly High Proficient bilinguals

(1103 ms).
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Table 5.30Mean Naming Latencies (ms) and Percentage of &£fawrCognate and
Non-cognate Targets for All Three Bilingual GrowgssFunction of Distracter Type
and Target Language in Experiment 10C

Target Language

Bodo Assamese
Distracter Type Early Late high  Late low Early Late high  Late low
RT RT RT RT RT RT
(Error %)  (Error %) (Error %) (Error %)  (Error %) (Error %)
Cognate
_ 1049 1058 890 1032 986 887
dentical (14.8)  (20) (11.1) (7.4) (20) (11.1)
Semantically 1094 949 905 1184 996 877
related (33.3) (28.9) (11.1) (25.9) (17.8) (5.6)
1030 1022 936 1108 1006 871
Unrelategt 259) (222) (167) (222) (156)  (5.6)
| dentity effect
(unrelated- -19 -38 46 76 20 -16
identical)
Semantic effect
(unrelated- . . e
semantically o " s e jo b
related)
Non-cognate
Identical 1085 1001 982 1145 1039 1149
entica (12.1)  (23.6)  (13.6) (24.2) (16.4)  (18.2)
- 1100 1008 1102 1154 1104 978
Semantically
related (24.2) (20) 9) (30.3) (16.4) (22.7)
1056 983 1059 1196 1061 1170
Unrelated (30.3) (25.5) (13.6) (21.2) (16.4) (22.7)
| dentity effect 3 :
(unrelated— 29 18 77 51 22 21
identical)
Semantic effect
(unrelated- -44 -25 -43 42 -43 192
semantically
related)
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As in Experiment 10A and 10B, the analysis of thredata did not show a main
effect of Relatedness[< 1]. The main effect of Cognate Status did notchea
significance F < 1]. Participants made similar number of errorcagnate targets
and non-cognate targets. The main effect of Ditgrakype was not significanE[<

1]. However, errors were numerous for Bodo targes for Assamese targets. This
effect of Target Language was significalR(],5100) = 10.783y = .000]. Moreover,
the main effect of Bilingual Group was significgf(2,51) = 9.836,p = .001].
Errors were numerous for the high proficient grothen the low proficient group.
The interaction between Cognate Status and BilingGaoup approached
significance F(2,5102) = 13.496p = .000]. All other comparisons were not
significant (allFs < 1). To determine individual effects of identapd semantic
primes, separate analyses were conducted. Thevialicsection discusses the result

of each effect.

Identity effect. The result of Experiment 10C did not reveal a mefiect of
RelatednessH < 1] The main effect of Target Language approacsigdificance
[F(1,3438) = 27.867p = .000]. The main effect of Cognate Status appredc
significance F(1,35) = 9.421p = .004]. The main effect of Bilingual Group was
significant [F(2,51) = 6.364p = .003]. The interaction between Cognate Statals an
Target Language approached significanE¢€l[3434) = 55.019p = .000]. The
Cognate Status and Bilingual Group interaction wk® found to be significant
[F(2,3439) = 51.231p = .000]. The Target Language and Bilingual Group
interaction was marginally significant(2,3436) = 4.907p = .007]. The three-way
interaction between Relatedness, Target Languagiédimgual Group approached
significance F(2,3432) = 8.208p = .000]. The Cognate Status, Target Language
and Bilingual Group interaction was marginally sfgant [F(2,3433) = 4.103p =
.017].

Semantic effect.The result did not reveal a main effect of RelatsdnfF< 1].
The main effect of Target Language approachedfsignice F(1,3307) = 24.23(0p

= .000]. The main effect of Bilingual Group was alfund to be significant
[F(2,50) = 11.767p = .000]. A significant main effect of Cognate Statas also
observed [f(1,35) = 9.057p = .005]. The interaction between Cognate Status an
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Bilingual Group approached significandg2,3312) = 37.107 = .000]. The Target
Language and Bilingual Group interaction approachkighificance F(2,3305) =
19.662,p = .000]. Another significant interaction was oh&el between Relatedness
and Bilingual Groupf(2,3310) = 8.546p = .000]. The Cognate Status and Target
Language interaction was also found to be sigmti¢&(1,3306) = 7.039% = .008].
The three-way interaction between Relatedness, &egrstatus and Target
Language approached significan€€1],3305) = 18.633 = .000]. The Relatedness,
Cognate Status, Bilingual Group approached sigmfte F(2,3308) = 8.899p =
.000]. Finally, the Relatedness, Target Language Bifingual Group interaction
was also found to be significari(R,3303) = 6.316p = .002].

5.6.4.3Discussion

The results of Experiment 10C demonstrated thatedilanguage naming task
affected the performance of participants in thdicai conditions tested in the
experiments. Overall, faster responses were obddveidentical distracters. Of
particular interest here is that the cross-langudegatity effect was observed when
pictures were named in both Bodo and Assamese. sizee of the effect was
however, larger when the response language wasettend language, Assamese.
Another interesting observation in this experimeas that under certain conditions,
the semantic distracters produced facilitationegathan inhibition. This observation

was witnessed for both response languages.

5.6.4.4Blocked vs. Mixed: A Comparative Analysis

The results of the Experiment 10A, 10B and 10C waréher analyzed using a
mixed-effects analysis to explore the processingadyics of bilinguals in blocked
versus mixed conditions. In general, the effectboth identity and semantic
distracters was not the same for the blocked andednconditions. It could be
argued that the inhibitive effects in the blockeddition might have been produced
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because the blocked task might have allowed ppaints to focus their lexical
search on one language and minimize the interfegiifigct of competing lexical
nodes in the non-response lexicon (Costa et al99)190n the other hand,
participants were required to respond in both laggs in the mixed condition,
which might have caused the facilitative effectigufe 5.11 shows the mean

reaction times for identity and semantic distractarblocked and mixed conditions.

40 -
20 -
0

0) Mixed
-20 -

-40 -
H [dentity

-60 - B Semantic

Reaction Times (ms)

-80 -
-100 -

-120 -

-140 -
Blocked vs. Mixed Condition

Figure 5.10 Magnitude of identity and semantic effects (ms)Experiment 10A,
10B, and 10C.

5.6.5General Discussion

In this study, a series of bilingual picture-wondterference experiments were
reported in which Bodo—-Assamese speakers namedrgscin Assamese (L2),
Bodo (L1) and both, while ignoring visually preseshtL1 and L2 distracter words.
The distracter words were manipulated in relationtite picture in three ways:
identity, semantic, and unrelated. Experiment 10¥estigated the performance of
participants, who were asked to name cognate andognate pictures of objects in
their L2 while ignoring L1 and L2 distracter words. Experiment 10B, the same

paradigm was used, however, participants were agkathme cognate and non-
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cognates picture in their native language i.e., Bedhile ignoring L1 and L2
distracter words. In Experiment 10C, the languagiching paradigm was used to
investigate the process of inhibitive control and ronsequences on word
production in the first language, Bodo and secamgjliage, Assamese. The goal of
these experiments was to determine whether theedeagrcross-language activation
and the locus of language selection can be modulbte script when the task

includes an overt written lexical form. The followgi results were obtained:

The identity distracters exhibited different resufor the blocked and mixed
conditions. No facilitation was found in the Expeent 10A, when the target
language was the second language, with one exoepBoly the Early High
Proficient group showed significant facilitation the same-language distracter
condition. In Experiment 10B, facilitation was falurfor only same-language
identity distracters. Only Early High Proficient ogip exhibited significant
facilitation for both cognate and non-cognate piesu The results of Experiment
10C produced facilitative effect for identity detters for both response languages.
The identity effect observed only with the EarlygHiProficient group suggests that
different types of bilinguals employ different pessing mechanisms. The results of
the semantic distracters demonstrated similar tesul all three experiments.
Semantic interference was obtained for both samguiage and different-language
distracters, replicating previous studies usindnpgpficient bilinguals (e.g., Ehry &
Ryan, 1980; Goodman, Haith, Guttentag, & Rao, 198&giste, 1984b; Potter, et
al., 1984; Smith and Kisner, 1982). These effemtsrabust, having been replicated
in the three experiments, in a variety of condside.g., blocked vs. mixed language
naming) and both response languages (Bodo and AssamHowever, two
differences were observed for same- and differamgihage pairs. The facilitation
effect was larger for same-language pairs than for different-languangers.
Furthermore, the results of our study demonstteethe relative proficiency in the
two languages influences the size of the faciliatior inhibitive effects, in
accordance with the findings of Magiste (1984b).e Tétronger the non-target
language, the larger the chance it will permeatprotessing the target language.
We discuss the results in terms of three typesrotiyction models introduced
earlier in Chapter 1. The results of the identiffe& can be explained by the
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language non-specific selection hypothesis. Tatitate, we take the example of the

Bodo-Assamese pa#idt ‘cow'=sT§ ‘cow. In the identity condition, the picture
cow will highly activate Assamese lexical nod&3¥’, which would interfere with
the selection of the targedTal" in the Bodo lexicon. The lexical noders is

highly activated, because it receives activatiemfithe picturecow, and the written

stimulus 5T'g’, which results in interference.

The semantic interference found with bilingual pret-word naming tasks would
seem to indicate that the lexical entries of twaglsages would compete for
selection, and therefore, can also be explainedthey language non-selective
hypothesis. An example of this type of stimuli igen by the Bodo—Assamese pair

At ‘cow’-T'T ‘buffalo’. In the semantic distracter conditiomet picture ofcow
will activate its semantic representation and gsogiated lexical nodes in both

languages #El" and “I'Y). Some activation is also sent to semanticallptes

lexical nodes in the two language®I’ and '%). In the same way, the distracter

word ¥'R also activates its semantic representation ini@ndssociated lexical and

semantically related nodes in both languages. TthgsJexical node¥'%X’ in the

Assamese lexicon is highly activated. If lexicaldas in both the Bodo and the

Assamese lexicons compete for selectiR, would interfere with the selection of
the Bodo response#Yal.” Therefore, the finding of identity facilitatiorand

semantic inhibition is consistent with the hypotkesf language non-specific

selection.

To conclude, the findings of our study provide evide for language non-selective
activation. However, the evidence does not indiegtether only lemma selection
or also phonological encoding is language non-teec Moreover, previous
research has shown that the manipulation of both tiipe of context words
presented with the picture and the time intervévben the presentation of context
word and picture can have a significant effect lme dutcome. For example, one of

the questions which has received little attent®nvhy the presence of a semantic
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relation between a context word and a target pectiten facilitates the naming of
the picture in priming experiments whereas suchlaion hampers the naming of
the picture in the picture-word interference tagke take up this issue in the

following set of experiments.

Primed Picture Naming

As discussed in the previous picture-word interieee experiments, a distracter
word can have either facilitative or inhibitive @fts on picture naming depending
on the type of relationship it shares with the ymet Moreover, interaction between
SOA and type of distracters can have a signifiegHféct. For example, previous
research shows that in priming experiments, wheordaext word shares semantic
relation with a target picture, naming of the pietus facilitated. However, in
picture-word interference experiments, such a iclahampers the naming of the
picture. Similarly, when participants are presenteith a context word that is
identical to a target picture, they are typicalbleato name the picture faster than
when the context word is unrelated to the targetupe (Glaser & Dungelhoff, 1984
Rosinski et al., 1975Rosinski, 1977Smith & Magee, 1980). This facilitative effect
is robust and has been observed at a variety ofsS@f&gs & Marmurek, 1990).
Moreover, even when other items intervene betwkercontext word and the target

word, robust facilitative effect has been obser{fi2drso & Johnson, 1979).

In contrast to the facilitative effects describéde, the presence of a context word
which is semantically related (versus unrelatedhtotarget picture have produced
mixed results. Although some studies differing eit use of SOAs have shown
semantic facilitation effect, these studies vamnddely in terms of the size of the
semantic facilitation effect. For example, in sasliby Bajo (1988) and Carr,
McCauley, Sperber, and Parmelee (1982), substasdialantic facilitation effects
have been found; in the study of Sperber, McCau®again and Weil (1979), only
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a small but significant effect has been observed} @ the study by Irwin and

Lupker (1983), the effect did not even reach sigarice.

The results of these studies indicate that the gize SOA used cannot cause the
inconsistency in the facilitative effect becausenastic facilitation was obtained
both with SOA values as small as approximately @280(Carr et al., 1982) and with
SOA values larger than 1000 ms (e.g. Bajo, 198Ryeover, although the amount
of processing of the prime word has been indicativine respective priming effect
as indicated by the results of a number of stu(keg. Irwin & Lupker, 1983), a
large facilitation effect has also been observedhm study by Bajo (1988) in a
condition in which no reaction to the prime wasuiegd. Nor do the instructions
concerning the processing of the prime word seeutiar Furthermore, some
studies using the naming procedure with maskedipgrand electrophysiological
recordings also observed that the relationship éetvthe prime word and the target
picture affected the picture naming latencies (Biaa, Holcomb, Grainger, &

Kuperberg, 2012; Chauncey, Holcomb, & Grainger,900

5.7.1The Present Study

The present study used a cross-representatiormaingriparadigm in combination
with behavioral measures in order to examine thee{tourse of facilitation and
inhibition during primed picture naming task. Bod®samese bilinguals were
asked to name picture targets which were precegdtirbe types of word primes:
identity, semantic and unrelated. Unlike the prasigicture-word interference
study, the context word disappeared with the omdethe target picture. The
following predictions were made regarding the pattaf picture naming latencies.
First, it was expected that naming times would t&ter to picture targets preceded
by words that were identical (versus unrelated)ht picture’s name. This would
replicate previous findings of behavioral (Rosinskial., 1975) identity priming

during picture naming, and would indicate facilat by overlapping activation
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from the prime word at multiple levels of represginn — conceptual, lemma and
phonological. Of most interest was the patternarhimg times to the picture targets
preceded by semantically related words. Based ewiqusly reported behavioral
findings (Bloem et al., 2004Mahon et al., 2007), we expected to see a semantic
interference effect on naming times, i.e. we exgaciaming times of picture targets
preceded by semantically related words to be lorthan those preceded by

semantically unrelated words.

5.7.2Blocked Picture Naming in L2 (Experiment 11A)

In Experiment 11A Bodo—Assamese bilinguals wereedgk name a set of pictures
in Assamese. Pictures were preceded by a prime, wdridh could be written either
in Assameses@me-languag@rime) or in Bodo different-languageprime). Three
types of Assamese and Bodo primes were used: picamesiflentity condition,

semantically relatedcsémantic conditionand unrelatedufirelated conditioh

5.7.2.1Method

Participants. Fifty-three Bodo—Assamese bilingual speakers (38enamd 15

female) from Bathoupuri School and Hagzer Bhawartigiated in this and the
following experiments. Participants ranged in agenf 21 to 45 years (Mean age =
38 yearsSD = 9.9). All of the participants were native speakef Bodo and used
Assamese as their second language. Table 5.3Inpgdke self-report ratings of the
three types of bilinguals for both Bodo and Assamé#e results of the self-report
ratings show that the Bodo ratings of the threeugsoof bilinguals on all four

proficiency measures are similar. However, the Asse ratings on all four
proficiency measures are higher for the high prefit groups than for the low

proficient group.
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Table 5.31 Self-Report Ratings in Bodo and Assamese for AlteE Bilingual
Groups in Experiment 11A

Bodo (L1) Assamese (L2)

Early Late High Latelow Early Late High Late Low
(n=24) (n=14) (n=15) (n=24) (n=14) (n=15)
Age of acquisition (years) 1.4 1 15 2.6 9 8.5

Mean daily usage (%) 51.6% 49.3% 50.8% 33.2% 33.6% 18.4%

Self-ratings (7 point scale)

Speak 6.6 7 6.5 6.8 6 4
peaking (0.3) (0.5) 0.1  (0.7) (0.6) (1.2)
Readi 6.6 7 7 6.4 6 4.5
ceading (0.5) (0.7) 11 (1.2 (0.5) (2.1)
Writin 6.4 7 6.5 4.4 4.2 3
9 (0.5) (0.3) 0.2)  (0.6) (1.1) (1.4)
Chhorondiion 5.8 7 55 4.4 4.1 1
(0.1) (0.3) 0.3)  (0.6) (0.9) (0.9)

In order to further assess the proficiency levélhe bilinguals, all participants took
part in an objective naming test. Table 5.32 presidhe mean scores on the

objective naming test in both Bodo and Assamese.

Table 5.32Mean Scores on the Objective Naming Test in Bauth Assamese for
All Three Bilingual Groups in Experiment 11A

Bilingual Group Bodo Assamese
Early High Proficient 49.1 47.2
Late High Proficient 51.2 48.1
Late Low Proficient 48.2 36.3

The results of the Objective Naming Test show that average L1 score for all
three bilingual groups is similar. In case of Li2e taverage score for the Late High
Proficient group matches the average score foEtrey High Proficient group (48.1
vs. 47.2 respectively) and the scores do not yéekignificant differencet(50) =
1.09,p = .412]. This indicates that the proficiency legéthe two groups is similar.
However, the average score of the Late High Peaficgroup is noticeably higher
than the average score of the Late Low Proficignug (48.1 vs. 36.3) and the
scores yielded a significant differen¢@B) = 11.53p = .000].
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Stimuli. The stimuli used in this experiment consisted oerity pictures as

targets. Half of the picture targets were cognated the other half were non-
cognates. Each picture in this set of twenty pesuwwas paired with a word prime to
construct word-picture pairs. These pairs had dnéhiee types of relationship:

identity, semantically related and unrelated. Idgnpairs consisted of a context
word that corresponded to the name of the pictgmmantically related pairs

consisted of words and target pictures that weté lbo-category exemplars, and
unrelated pairs consisted of words and target mstthat were not related to each
other. Moreover, each picture was paired with bdésamese word primes (same-
language) and their Bodo counterparts (differengiege) (see Appendix O). To

illustrate, the following word primes preceded tpieture hand fe [hat] in
Assamese)?T® [hat], 3Td@TS [akhai] (‘hand in Bodo),@T@ﬁ’r [anguli] (‘finger in
Assamese)3TTTA [asi] (‘finger in Bodo), "4t [pani] (‘water in Assamese) and

[dwi] (‘ water in Bodo). There was no significant difference mymber of letters, or
number of syllables of the names of target picta@®ss the three types of primes.

An example of each type of relationship is giveable 5.33.

Table 5.33Examples of Prime-Target Pairs for Experiment 11A

Prime
Cognate Prime : Semantically Target
Status Language Identical related Unraigsed Picture
Assamese b ‘ mﬁsﬁ, ‘mcl\qj >
Coanate pen pencil bear Z
Bodo B T3X
‘pen’ ‘pencil’ ‘bear’
Assamese 2 ?‘T&%ﬁ il
‘hand’ ‘finger’ ‘water’ —r
Non-cognate o e
Bodo 3T g \E
‘hand’ ‘finger’ ‘water’

Note. % [kolom]; @reltA [khwiwm]; (¥ [pensil]; 9f=ael [pensil]; SFF [bhaluk];
AP [muphur];a1e [hat]; 3TETs [akhail; aTredT [anguli]; 3T [asi]; =1& [pani]; & [dwi]
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Procedure. Participants were tested individually. Verbal andtten instructions
were administered in Assamese. Participants wdmrnmed that they would see
words followed by pictures and were asked to igriibeawords and name the picture
as fast and as accurately as possible in Assarkesdh trial had the following
structure. First, a fixation point (a plus sign)sashown in the center of the screen
for 500 ms, followed by a blank interval of 200 nihen the prime word was
presented for 250 ms followed by the target pictarea maximum of 2,000 ms. If a
response was not provided within 2,000 ms, the meak started automatically.
Response latencies were measured from the onfe efimulus to the beginning of
the naming response. Before the experiment prdperparticipants performed a
training block of fifteen trials. Figure 5.12 showsschematic illustration of the

procedure adopted for this experiment.

Target
2,000
Prime
250 ms
Blank RT
200ms
TR
Fixation
500 ms \
s ‘identity’ )
Te'semantic’ L» Assamese
(IS‘unrelated’ primes
—
+ T ‘identity’
f9elis'semantic’ % Bodo
eflelolg 'unrelated’) primes

Figure 5.11A schematic illustration of the procedure adopt@dBExperiment 11A.
Here the same-language prime in AssaméB€ (meaning ‘tree’) shares identity
relation with the target picture.
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5.7.2.2Results

A mixed-effects analysis was run separately orr¢laetion time data and error data.
The results of the reaction time analysis did meerl a main effect of Relatedness
[F< 1]. A significant main effect of Cognate StatuasmbservedH(1,107) = 9.491,

p = .003]. Pictures with cognate names were resgbmolésl ms faster than non-
cognates. The main effect of Bilingual Group appheal significanceH(2,49) =
8.264,p = .001]. The main effect of Prime Type was algmsicant [F(2,107) =
40.643,p = .000], with the shortest latencies in the idgntiondition (831 ms),
followed by the unrelated condition (967 ms) and libngest naming latencies was
observed in the semantically related condition @L0%s). There was also a
significant main effect of Prime Languadge(1,107) = 67.124p = .000]. Of most
interest, however, there was a significant inteoachetween Prime Type and Prime
Language [F(2,107) = 10.354p = .000]. The two-way interaction between Cognate
Status and Bilingual Group approached significgi¢8,5215) = 27.626p = .000].
The Prime Type and Prime Language interaction vwasd to be significant
[F(2,107) = 10.354p = .000]. The Prime Type and Bilingual Group appte
significance F(4,5210) = 44.199 = .000]. A significant interaction was observed
between Prime Language and Bilingual GroEf2[5205) = 35.201p = .000]. The
Relatedness and Bilingual Group interaction alsogpr@gched significance
[F(2,5199) = 8.210p = .000].

The three-way interaction between Cognate StatumePType and Bilingual Group
was found to be significanE(4,5204) = 11.224p = .000]. The Prime Type, Prime
Language and Bilingual Group interaction approachkighificance F(4,5205) =
25.030, p = .000]. The Relatedness, Prime Language and dBidih Group
interaction approached significanci(2,5198) = 38.239p = .000]. Finally, the
Relatedness, Cognate Status and Bilingual Growgraation was also found to be
significant F(2,5198) = 6.981p = .001]. Table 5.34 shows the mean reaction times
and percentage of errors as a function of CognitteisS(cognate vs. non-cognate),
Prime Type (identical, semantically related, andelated) and Prime Language
(Assamese vs. Bodo).
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Table 5.34Mean RTs (ms) and Percentage of Errors for CogaatieNon-cognate
Targets as a Function of Prime Type and Prime Lagguin Experiment 11A

Prime Language

Overall Bodo Assamese

Prime Type RT (Error %)  RT (Error %) RT (Error %)
Cognate
Identical 792 (9) 917 (10.9) 667 (7.1)
Semantically related 1006 (25.9) 1023 (21.4) 98943
Unrelated 955 (19.6) 1014 (20) 896 (20)

| dentity effect

(unrelated-identical) 163 97 229

Semantic effect

(unrelated—semantically related) 3 ) 93
Non-cognate
Identical 870 (10.2) 1032 (14.8) 708 (5.7)
Semantically related 1085 (18.8) 1152 (17.2) 12104)
Unrelated 980 (9.7) 1035 (11.5) 925 (8)

| dentity effect

(unrelated-identical) 110 3 217

Semantic effect _105 117 ey

(unrelated—semantically related)

Planned comparisons were conducted to examinentheidual differences of the

three groups of bilinguals. The results revealed, tthe overall reaction times of the
Late High Proficient bilinguals (906 ms) were fastean the Early High Proficient

(946 ms) and Late Low Proficient (991 ms) bilingualhe pattern of results of this
study is different from the results of the blockeitture-word interference

experiments, in which the Late Low Proficient bjuals produced the fastest
naming latencies. Table 5.35 shows the mean restitiees and percentage of errors
of all three Bilingual Groups as a function of CatpStatus, Prime Type, and Prime

Language.
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Table 5.35Mean RTs (ms) and Percentage of Errors for CogaatieNon-cognate

Targets for All Three Bilingual Groups as a Funetiof Prime Type and Prime
Language in Experiment 11A

Prime Language/Bilingual Group

Bodo Assamese
Early Late high Late low Early Late high Late low
- RT RT RT RT RT RT
Prime Type (Error %) (Error %) (Error %) (Error %) (Error %) (Error %)
Cognate
_ 936 880 934 759 491 751
Identical (42)  (11.1) (22.2) (2.9 (11.1) (11.1)
- 1032 996 1041 1006 947 1016
Semanticall
ed (13) (1.1 (222) (203)  (11.1)  (38.9)
lated 1004 936 1101 904 879 906
Unrelate (10.1) (0) (38.9) (10.1) (11.1) (33.3)
| dentity effect
identical)
Semantic effect
(unrelated- -28 -60 60 -102 —-68 -110
semantically
related)

Non-cognate

_ 987 1004 1104 761 551 813
Identical (12.7) 9) (22.7)  (5.5) (0) (9)
Semantically 1067 1274 1114 1008 1054 995
related (145) (18.2) (22.7) (27.3) (9) (9)
973 969 1163 921 893 960

Unrelated (9) (0) (22.7) (1.8) (0) (27.2)

| dentity effect 14 35 59 160 342 147

(unrelated-

identical)

Semantic effect

(unrelated- -94 -305 49 -87 -161 -35

semantically

related)

The analyses of the error data did not show a eféact of Relatednes§ [< 1]. The
main effect of Cognate Status was marging(1[107) = 3.491,p = .003].
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Participants made greater errors to cognate tarets to non-cognate targets.
Moreover the main effect of Prime Type reachedifiance F(2,107) = 9.643p =
.000]. Errors were numerous more for the semaniimgs than the identity and
unrelated primes. The main effect of Distracterdugage was not significanEg 1].
However, the main effect of Bilingual Group apptioed significance (2,49) =
8.264,p = .001]. Greater errors were observed for the poaficient group than for
the high proficient groups. All other comparisonsra/ not significant (alFs < 1).
To determine individual effects of identity and seic primes, separate analyses

were conducted. The following section discussesdhelt of each effect.

Identity effect. There was a significant effect of Prime Typ¢1,71) = 35.710p
= .000]. Responses were 136 ms faster for idertign unrelated primes.
Furthermore, the main effect of Prime Language edsahed significancd=(1,71)
= 76.079,p = .000]. Responses were faster for same-langug@fe ros) as opposed
to different-language pairs (999 ms). Finally thevas a significant interaction
between the variables Prime Type and Prime LangiEde71) = 14.301p = .000].
This interaction shows that the identity effect wasger for same-language vs.

different-language pairs.

Semantic effect.The main effect of Prime Type reached significajfe@,72) =
12.478,p = .001]. Responses were faster for unrelated (@$§)/than related primes
(1050 ms) which indicate that there was semantierfierence rather than
facilitation. A significant effect of Prime Languagvas also observedr(l,72) =
17.355,p = .000]. However, we did not observe any intemactbetween the

variables Prime Type and Prime Language[1].

5.7.2.3Discussion

The result of Experiment 11A showed significantilftion in both the same-
language and different-language identity conditad significant inhibition in both

same-language and different-language semantic tomdi
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5.7.3Blocked Picture Naming in L1 (Experiment 11B)

In Experiment 11B Bodo—Assamese bilingual partictpavere presented with a set
of pictures and were instructed to name them iir thig i.e., Bodo. The goal of this
Experiment was to further explore how primes whsttare different relationship
with the target picture affect the performance odB8-Assamese bilinguals when

naming in their dominant language, Bodo.

5.7.3.1Method

Participants. The participants of this experiment were the samé@oBAssamese

bilinguals who took part in Experiment 11A.

Stimuli. The picture stimuli used in Experiment 11A weredusethis experiment

as well.

Procedure. The exact same procedure adopted for Experimentwd#\ used in

this experiment. The only exception was that i #periments participants had to
name picture targets in their native language, Bddwrefore, verbal and written

instructions were provided in Bodo.

5.7.3.2Results

Similar to Experiment 11A, a mixed-effects analysigs run on the reaction time
and error data of Experiment 11B. Table 5.36 shthwsmean reaction times and
percentage of errors as a function of Cognate St&tagnate vs. non-cognate),
Prime Type (identical, semantically related, andelated) and Prime Language
(Assamese vs. Bodo). The results of the reactiore tiata revealed a significant
main effect of Prime Typd[2,107) = 26.798p = .000].
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Table 5.36Mean RTs (ms) and Percentage of Errors for CogaatieNon-cognate
Targets as a Function of Prime Type and Prime Laggin Experiment 11B

Prime Language

Overall Bodo Assamese
Prime Type RT (Error %) RT (Error %) RT (Error %)
Cognate
Identical 769 (2.8) 798 (2.7) 740 (2.9)
Semantically related 909 (5.6) 937 (5.7) 880 (5.7)
Unrelated 886 (4.9) 927 (1.8) 845 (5.7)
| dentity effect 117 129 105
(unrelated—identical)
Semantic effect =23 -10 =35
(unrelated—semantically related)
Non-cognate
Identical 766 (3.9) 701(0) 831 (8)
Semantically related 982 (8.6) 1019 (11.5) 946 (5.7)
Orifelafth 901 (4) 914 (2.3) 888 (5.7)
| dentity effect 135 213 57
(unrelated—identical)
-81 -105 -58

Semantic effect
(unrelated—semantically related)

The main effect of Prime Language was not signifig& < 1]. The main effect of
Bilingual Group reached significancé(R,50) = 8.104p = .001]. The interaction
between Prime Type and Bilingual Group approachgdifscance F(4,5830) =
20.772,p = .000]. The Relatedness and Bilingual Group adeon was significant
[F(2,5835) = 29.063p = .000]. The three-way interaction between Related,
Prime Language and Bilingual Group approached fsogmice |(2,5835) = 24.246,
p = .000]. There was another significant interactmetween Prime Type, Prime
Language and Bilingual Group(4,5829) = 32.22% = .000]. The Cognate Status,
Prime Language and Bilingual Group interaction adgmproached significance
[F(2,5831) = 28.473 = .000].
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As in the previous experiments, planned comparise@® conducted to examine

individual differences of the three groups of ljlirals. Table 5.37 shows the mean
reaction times and percentage of errors of alleiB#ingual Groups as a function of

Cognate Status, Prime Type, and Prime Language.

Table 5.37Mean RTs (ms) and Percentage of Errors for CogaatieNon-cognate

Targets for All Three Bilingual Groups as a Funetiof Prime Type and Prime
Language in Experiment 11B

Prime Language

Bodo Assamese
Early Late high  Late low Early Late high Late low
: RT RT RT RT RT RT
Prime Type (Error %) (Error %)  (Error %)  (Error %) (Error %) (Error %)
Cognate
728 802 864 703 689 828
Identical (2.8) (0) (0) (1.4) (0) (5.6)
Semantically 895 903 1014 860 894 885
related (4.3) (0) (5.6) (4.3) (0) (5.6)
884 961 936 888 801 847
Unrelated (2.9) (0) (5.6) (2.9) (11.1) (5.6)
| dentity effect
(unrelated-— 156 159 72 185 112 19
identical)
Semantic effect
(unrelated- -11 58 -78 28 -93 -38
semantically
related)

Non-cognate

744 622 739 722 823 949
Identical © ©) 0) (2.9) ©) (27.3)
Semantically 977 967 1110 941 955 943
related 9 (18.2) (13.6) ()] 9 (18.2)
913 911 918 895 851 916
Unrelated ©) ©) 9 (3.6) ©) (13.6)
| dentity effect
(unrelated- 169 289 179 173 28 -33
identical)
Semantic effect
(unrelated- 64 -56 ~192 ~46 104 —27
semantically
related)
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The overall results revealed faster naming latentoe the Early High Proficient
(846 ms) and Late High Proficient (848 ms) biliniguthan Late Low Proficient
(912 ms) bilinguals.

In the error analyses, no main effect of Relatesiness observed-[< 1]. The main
effect of Cognate Status was marging(1,107) = 2.638p = .002]. Participants
made greater errors to non-cognate targets thangoate targets. The main effect
of Prime Type was significan&(2,107) = 7.734p = .000]. Errors were numerous
more for the semantic and unrelated primes thanh@rdentity primes. However,
the main effect of Prime Language was not significiihe percentage of errors was
similar for primes from both languages. The maifeafof Bilingual Group was
significant F(2,50) = 9.216p = .001]. Moreover, the interaction between Prime
Type and Bilingual Group approached significan€gt[5830) = 6.524p = .000].
All other comparisons were not significant (&6 < 1). To determine individual
effects of identity and semantic primes, separataglyses were conducted. The
following section discusses the result of eachceffe

Identity effect. The results revealed a significant main effect dime Type
[F(1,71) =33.841p = .000]. The main effect of Bilingual Group wasufml to be
significant [F(2,50) = 8.515p = .001]. The two-way interaction between Prime
Type and Bilingual Group approached significane@[3925) = 41.362p = .000].
The Prime Language and Bilingual Group interactepproached significance
[F(2,3924) = 7.721p = .000]. The interaction between Cognate Statwk Rnme
Language was also found to be significapl[71) = 7.792,p = .007]. The three-
way interaction between Cognate Status, Prime Lagguand Bilingual Group
approached significancd=(2,3925) = 47.511p = .000]. The interaction between
Prime Type, Prime Language and Bilingual Group w@las found to be significant
[F(2,3924) = 30.923) = .000].

Semantic effect.A marginally significant effect of Cognate Statuasaobserved
[F(1,71) = 3.019,p = .087]. The main effect of Prime Type was marlyna
significant F(1,71) = 4.066p = .047]. A reliable main effect of Prime Language
was observedH(1,71) = 5.317p = .024]. The two-way interaction between Prime
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Language and Bilingual Group approached signifieaji¢2,3827) = 20.145p =
.000]. The Prime Type and Bilingual Group interactivas found to be significant
[F(2,3826) = 12.572p = .000]. The three-way interaction between Prinypel
Prime Language and Bilingual Group approached fogmce [(2,3827) = 29.052,
p = .000].

5.7.3.3Discussion

In Experiment 11B, the goal was to investigategbgormance of Bodo—Assamese
bilinguals when they named pictures in their domineanguage and to explore
whether the results are comparable to that obtamé&tkperiment 11A. The results
of the experiments showed results similar to Expent 11A, i.e., facilitation for

identity primes and inhibition for semantic primes.

5.7.3.4Combined Analysis of Experiment 11A and 11B

In order to investigate the effect of the targeiglaage, a comparative analysis was
conducted between the data of Experiment 11A arl dding a mixed-effects
analysis. The result revealed a significant maifecef of Target Language
[F(1,11173) = 487.16(y = .000]. Responses were faster when the targguége
was Bodo (868 ms) than when the target languageAsaamese (949 ms). There
was a significant interaction between Cognate Statmd Target Language
[F(1,11174) = 14.834p = .000]. The Prime Type and Target Language intena
was found to be significant(2,11172) = 10.28% = .000]. The Prime Language
and Target Language interaction approached sigmfe [F(2,11171.181) =
308.468,p = .000]. Another significant interaction was oh&sl between Bilingual
Group and Target Languagg(R,11170) = 11.160p = .000]. This interaction is
shown in Figure 5.13. Moreover, the three-way sxtgon between Cognate Status,
Prime Language and Target Language approachedfisague F(1,11174) =
71.143,p = .000]. The Cognate Status, Bilingual Group arafgét Language
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interaction approached significanc&(2,11170) = 21.209p = .000]. A very
significant interaction was observed between Prifiype, Prime Language and
Target LanguageH(2,11171) = 160.922) = .000]. The interaction between Prime
Type, Bilingual Group and Target Language was foued be significant
[F(4,11169) = 30.365p = .000]. Finally, another significant interactiomas
observed between Prime Language, Bilingual Groupl drarget Language
[F(2,11167) = 16.92( = .000Q].

1050
1000 -
950 A
900 -

@L1 (Bodo)

850 - BL2 (Assamese)

Reaction time (ms)

800 -

750 -
Early Late High Late Low

Bilingual Group

Figure 5.12Mean RTs (ms) as a function of Bilingual Group draitget Language
in Experiment 11A and 11B.

Thus, the overall pattern of results of the Expenim1lA and 11B suggest that
bilingual language production is non-selective mtune. However, the blocked
naming task might allow participants to focus thieixical search on the target
language only. To further test the issue of languaglectivity we investigated

primed picture naming in a mixed context.

5.7.4Mixed Picture Naming in L1 and L2 (Experiment 11C)

In Experiment 11C, the goal was to further test twbethe cross-language identity
effect and semantic effect observed in Experimd#t and 11B can be replicated

when both languages (Bodo and Assamese) are usssbfibnse.
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5.7.4.1Method

Participants. The same participants who took part in the previdu®

experiments participated in this experiment as.well

Stimuli and Design.The stimuli for the mixed-language naming task esiad

of the same word—picture pairs used in ExperiméaAtdand 11B.

Procedure. The procedure of the mixed-language picture nantimgk was
identical to that of Experiment 10C, with the exto@p that in this task the context
words preceded the pictures. Each trial began avibhief fixation point of 500 ms,
which was followed by a blank of 200 ms. The largpiaue (a red or blue dot) then
appeared on the screen for 250 ms. Next two stohggters in Bodo and Assamese
appeared simultaneously, one above the other felfoly the target picture for a

maximum of 2,000 ms.

Target
2,000 ms

Prime
250 ms

RT

Language cue 5%
250 ms

Blank

200ms ‘
Fixation

S00ms ST ‘identity’
e ‘semantic’ | p Assamese
1S ‘unrelated’ J primes

ST ‘identity’
* f3errs ‘semantic[® Bodo primes
g ‘identity

Figure 5.13An illustration of the procedure adopted for Expesnt 11C.
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5.7.4.2Results

Similar to the previous experiments, a mixed-efeahalysis was run on the
reaction time data and error data separately. Tald8 shows the mean reaction
times and percentage of errors as a function ofn@egStatus, Prime Type, and

Target Language.

Table 5.38Mean RTs (ms) and Percentage of Errors for CogaatieNon-cognate
Targets as a Function of Prime Type and Target lLagg in Experiment 11C

Target Language

Overall Bodo Assamese

Prime Type RT (Error %) RT (Error %) RT (Error %)
Cognate
Identical 997 (13.8) 967 (13.1) 1027 (14.5)
Semantically related 1034 (14.4) 977 (14.5) 1090 (14.5)
Unrelated 1049 (14.4) 1020 (15.7) 1078 (13.2)

| dentity effect

(unrelated-identical) 52 53 »1

Semantic effect

(unrelated-semantically related) o b 12
Non-cognate
Identical 1036 (13) 1121 (9) 949 (17.2)
Semantically related 1190 (14.9) 1171 (16) 1209 (13.8)
Unrelated 1049 (16) 997 (184) 1100 (13.8)

| dentity effect

(unrelated-identical) 13 -124 151

Semantic effect

(unrelated-semantically related) -141 -174 -109

The result of the reaction time analysis reveals@yaificant main effect of Cognate
Status F(1,54) = 6.643p = .013]. Cognate pictures (1027 ms) were nametrfas
than non-cognate pictures (1092 ms). A reliableatfbf Prime Type was observed
[F(2,54) = 4.997,p = .010]. The main effect of Target Language apgned

significance F(1,5283) = 25.097% = .000]. The main effect of Bilingual Group was
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also found to be significanE(2,51) = 30.761p = .000]. The two-way interaction
between Cognate Status and Target Language appobanificancef(1,5280) =
43.393,p = .000]. The Cognate Status and Bilingual Groupraction approached
significance F(2,5275) = 10.844p = .000]. The interaction between Prime Type
and Target Language was also found to be signififa(2,5280) = 45.603p =
.000]. The Prime Type and Bilingual Group interastiapproached significance
[F(4,5268) = 18.970p = .000]. Another significant two-way interactionasv
observed between Target Language and Bilingual &{B(2,5265) = 49.163p =
.000]. The three-way interaction between CognasuSt Prime Type and Bilingual
Group approached significande(f,5269) = 22.761p = .000]. The Cognate Status,
Prime Type and Target Language interaction appeshsignificance f(2,5280) =
36.561,p = .000]. Another significant interaction was ol&sl between Cognate
Status, Target Language and Bilingual Grod§2[5262) = 6.925)p = .001].
Finally, the Prime Type, Target Language and BiualgGroup also approached
significance F(4,5262) = 9.145p = .000].

Planned comparisons were conducted to examinentheidual differences of the
three groups of bilinguals. The results revealgzhtéern different than the blocked
picture naming experiments. The overall naming nieites of the Early High
Proficient (1022 ms) and Late Low Proficient biluads (1020 ms) were faster than
the Late High Proficient (1135 ms). Table 5.39 shdiae mean reaction times and
percentage of errors of all three Bilingual Gro@ssa function of Cognate Status,
Prime Type, and Target Language.

A mixed-effects analysis of the error data did sledbw a main effect of Relatedness
[F < 1]. The main effect of Cognate Status did notcheaignificance f < 1].
Participants made similar number of errors to ctgrtargets and non-cognate
targets. The main effect of Prime Type was notiigant [F < 1]. The main effect
of Target Language also did not reach significkk [1]. However, the main effect
of Bilingual Group approached significandé(2,51) = 11.761p = .000]. Errors
were numerous more for the low proficient groupntiiae high proficient groups.
Moreover, the interaction between Prime Type andgjdtaLanguage was also found
to be significant F(2,5280) = 8.034p = .000]. All other comparisons were not
significant (allFs < 1).
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Table 5.39Mean RTs (ms) and Percentage of Errors for CogaatieNon-cognate
Targets for All Three Bilingual Groups as a Funatiof Prime Type and Target
Language in Experiment 11C

Target Language

Bodo Assamese

Early Late high Late low Early Late high Late low

- RT RT RT RT RT RT
Prime Type (Error %)  (Error %)  (Error %) (Error %)  (Error %) (Error %)
Cognate
dentical 971 1033 896 1030 1032 1019

entica (7.4) (15)  (17.5)  (8.6) (5) (25)
Semantically 991 1066 875 1048 1149 1074
related (8.6) (20) (175  (7.2) (20) (22.5)

989 1148 922 1025 1107 1102
Uelarey 65 (200 (30 (7.2)  (10) (22.5)

| dentity effect .

(unrelated— 18 115 26 5 75 83

identical)

Semantic effect

(unrelated-

semantically =2 82 117 -23 -42 28

related)
Non-cognate
_ 1062 1304 998 1003 932 913

dentical (5.5) (0) (22.7)  (10.6) 9) (31.8)

- 969 1394 1150 1095 1268 1263
Semantically

related (10.6) (18.2) (22.7) (6) (18.2) (27.3)

1041 1028 924 1042 1154 1104

Unrelated (7.6) (27.3) (36.4) 9 9 (22.7)

| dentity effect 21 -276  -74 39 222 101

(unrelated-
identical)
Semantic effect
(unrelated- 72 -366 -226 -53 -114 -159
semantically
related)
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To determine individual effects of identity and sertic primes, separate analyses

were conducted. The following section discussesdhalt of each effect.

Identity effect. No main effects of Relatedness, Cognateness, anmdefla
Language were found [dfs < 1]. However, the main effect of Bilingual Growps
found to be significantH(2,51) = 18.633,p = .000]. The two-way interaction
between Relatedness and Target Language approadmticance F(1,3524) =
66.276,p = .000]. The Cognate Status and Target Languageaiction approached
significance F(1,3523) = 31.104p = .000]. The interaction between Target
Language and Bilingual Group was also found to lgmifscant [F(2,3514) =
29.908,p = .000]. The three-way interaction between Rela¢sd, Cognate Status
and Target Language approached significai¢é,B525) = 67.762p = .000]. The
Relatedness, Target Language and Bilingual Groug significant F(2,3510) =
16.496,p = .000]. Another reliable interaction was obserbedween Relatedness,
Cognate Status and Bilingual Grouf(2,3516) = 5.995p = .003].

Semantic effect.The results did not reveal a main effect of Rela¢éss F < 1].
The main effect of Cognate Status was relialblgl,86) = 5.686,p = .022]. Of
crucial interest was the main effect of Target Lsame which approached
significance F(1,3473) = 104.380p = .000]. The main effect of Bilingual Group
was also found to be significanE(R,51) = 31.100,p = .000]. The two-way
interaction between Relatedness and Bilingual Gragproached significance
[F(2,3467) = 21.347 = .000].

The Cognate Status and Bilingual Group interactapproached significance
[F(2,3470) = 15.906,p = .000]. The Target Language and Bilingual Group
interaction was also found to be significaR(4,3467) = 33.649p = .000]. The
three-way interaction between Relatedness, Cog8tdtus and Bilingual Group
approached significancé&(2,3468) = 41.581p = .000]. The Relatedness, Cognate
Status and Target Language interaction approacigficance F(1,3471) =
15.600,p = .000]. The interaction between Relatedness, éiatginguage and
Bilingual Group was also found to be significaRr(g,3464) = 8.544p = .000].
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5.7.4.3Discussion

The results of Experiment 11C revealed that whee f{irimes appeared
simultaneously and when the task was not blocketthéyanguage of response, then
more cross-language interaction was observed. Tierpretation of the data
emerging from the experiment is complex as well agdivocal at times. At this

point, it is difficult to ascertain precisely hotwet different factors interact.

5.7.4.4Blocked vs. Mixed: A Comparative Analysis

The results of Experiment 11A, 11B and 11C weréhfaranalyzed using a mixed-
effects analysis to explore the processing dynamiidslinguals in blocked versus

mixed conditions. Figure 5.15 shows the distributadf mean reaction times as a
function of three naming tasks (blocked Assameseckbd Bodo, and mixed-

language) and type of effects (identity and sensanti

150 -
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-S m B Semantic
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<
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Figure 5.14 Magnitude of identity and semantic effects (ms)Experiment 11A,
11B, and 11C.
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5.7.5General Discussion

The aim of the present study was to investigate hmamipulations of content at
different levels of representation influence worduction by measuring naming
latencies to pictures preceded by words prime&xiperiment 11A, 11B, and 11C,
Bodo—-Assamese speakers named pictures in Assam2sar(d Bodo (L1) while

ignoring visually presented L1 and L2 prime wordkick had different types of

relationships to the names of the pictures (idgnsiémantic, and unrelated).

Experiment 11A and 11B employed a blocked pictuaming paradigm in which
participants were asked to name cognate and namat®gpictures in their L2
(Assamese) and L1 (Bodo) respectively, while ignggrime words in both L1 and
L2. On the other hand, Experiment 11C employed a&ecdhipicture naming
paradigm, where participants named pictures innlal, depending on a language
cue, ignoring prime words in L1 and L2 presentedutianeously. The following

results were obtained:

In Experiment 11A, when pictures were preceded byd® that were identical to
their names, reaction times of the participantsewaster for both same-language
and different-language pairs. That is, identitympng was found for both same-
language and different-language pairs when pictureie preceded by words that
were identical (versus unrelated) to their nantéswever, facilitation effect was
larger for same-language pairs. On the other haadicipants showed longer
reaction times when pictures were preceded by secady related (versus

unrelated) words.

Experiment 11B showed results similar to ExperimghA, i.e., facilitation for
identity primes and inhibition for semantic primesxperiment 11C, however,
showed mixed results. Although an overall idendétfect was observed, it was not
consistent in all conditions. Moreover, what cameaasurprise to us was that the
semantic effect was found to be modulated by tlgnate status of the pictures—
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facilitation was observed for cognate pictures, ighs, inhibition was found for
non-cognate pictures. Another interesting obsewmatif our study was that the size
of the facilitation or interference effects was rfiduto be modulated by the age of
acquisition and proficiency of the bilinguals. Wewnturn to the interpretation of

the results in terms of production models.

The facilitation for the identity primes, when theme was the name of the picture
in both same- and different-language pairs camterpreted within a lexical model
that assumes that words of both the target andtargeet language are considered
for lexical selection and can, therefore, compeaie delection. Moreover, the
interference effect observed for semantically eslgirimes in the same-language vs.
different-language conditions can also be integatetvith a model that supports
language non-selective access. However, the resiltshe mixed condition

produced complex results which make it difficuliaiscertain at this point.

Taken together, although the results of the pres&ndy provides evidence in
support of language non-selective lexical accémsfindings suggest that there are
complex interactions among second language agecauistion and proficiency
level, form similarity across languages (i.e. cdgreatus), and relationship between
words. To conclude, we discussed context effectsiagture naming by examining
two different paradigms: picture-word interfereraoed primed picture naming and
found that these two tasks are complex paradignmsl, @onsequently, the
interpretation of the data emerging from these gask complex as well and
equivocal at times. It is for similar reasons tGtdrreveld (2000) concluded that:

In order to understand the origin of distractereef in picture-naming
studies, a theory of how the distracter is perakigad processed is as
indispensable as a theory of how the picture isgieed and processed.
According to him, both such a theory of perceptanmd of production

specify an interval in which the distracter mangtidn is potentially

effective. He then concludes that: “It is only wh#rese two intervals

overlap that a specific context effect [=distracfect] can be found”. (p.

521)
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¥ Chapter Summary

In this chapter, many different types of tasks hheen used to investigate the
nature of the bilingual representation and proogssn language production. The
five different paradigms reported here compared tperformance of

Bodo—-Assamese bilinguals at different stages ofAbZA and proficiency and the

concepts of language selective and language neotsa lexical access are
discussed in light of the research findings. Theral results of the production
experiments postulate that any one of the tvemgliages of bilinguals co-

activates information in both languages of thilingual.
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CONCLUSION

This chapter presents a summary of the main rebeguestions and motivation that
prompted the present study. A set of concludintestants and recommendations
are also presented based on the findings of thaystu
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¥ Introduction

Psycholinguistic research on bilingualism is mostgntered around an important
guestion on how words in one language are coghtiweganized and processed in
relation to words in the other languagdthough there has been extensive research
in this area, there are many conflicting findingsking it difficult to reach firm
conclusions even in areas where much researchdeas done. Moreover, most of
the previous work differed in various experimentahnipulations. It has been
suggested in the past (e.g., Grosjean, 1998a) \thattion in selection of
participants, stimuli, tasks and models may aluierice the pattern of results and be

responsible for differences in outcomes.

In this thesis, we examined two major areas ofamebe activity in experimental
psycholinguistics—representation and processin@p@n 4 examined the way in
which bilinguals recognize words when they are temitin each language and
Chapter 5 addressed the way in which bilingual's lmnguages are processed when
they are produced in the language in which thegndtto speak. The series of
experiments reported in this thesis was aimed fabimg our understanding of

mechanisms in the way bilinguals process languaggoehension and production.

. Chapter Overview

This chapter draws together the results from Chaptand 5, and refers to the
research questions and hypotheses of the presety &t address the key focus of
the study. The chapter first summarizes the mapolirigs of each experiment. Next,
a summary of the main research questions is odtlwéh discussion of the
implications that these findings have for model®itihgual language representation
and processing. Finally, the thesis concludes leyntifling the limitations of this
study and enumerates some suggestions for futseaneh.
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(B Summary of Findings for Word Recognition

Experiments

The word recognition tasks discussed in this stndjude visual lexical decision,
semantic categorization, and translation recogmitia the visual lexical decision
task, participants decided if the target word wawaad or not; in the semantic
categorization task, participants decided if theygt word was a member of a
specific semantic category and in the translatemognition task, participants were
shown word pairs and they decided whether the sewammd in a pair was a correct
translation of the first. In all the experiments manipulated the cognate status of
the word. Moreover, we compared the performance of three pgowf
Bodo—-Assamese bilinguals who differed on their L&Afand proficiency.

The visual lexical decision task tested two différpriming paradigms—unmasked
and masked. The experiments were designed to egamaaning and form by
focusing on “semantic” relatedness (translationiegdents, semantic similarity, and
associative relatedness) and “form” relatednes®n(plogical relatedness). This
resulted in four different experiments, each havifoyr sub-experiments—
translation priming (Experiment 1A, 1B, 1C, and l[Bjoss-language semantic
priming (Experiment 2A, 2B, 2C and 2D), cross-laage associative priming
(Experiment 3A, 3B, 3C and 3D), and cross-languag@nological priming

(Experiment 4A, 4B, 4C and 4D).

Experiment 1A replicated facilitative translationimping effect from L1-L2 and
Experiment 1B showed a reliable facilitative tratisin priming effect from L2-L1,
in contrast with a number of previous studies tfalled to find such effects.
However, inhibitive rather than facilitative pringneffects were observed in
Experiment 1C and 1D which used a masked primingagigm. This finding
contradicts previous findings in which robust faative translation priming effect
has been observed in both L1-L2 and L2-L1 directinder masked condition. For

the unmasked translation priming experiments, wetea 400 ms SOA condition
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(pilot study), as well as a shorter 100 ms SOA dard Overall, we found clear
unmasked facilitative translation priming effeatsbioth the 400 ms and the 100 ms
SOA conditions. The longer SOA boosted the pringffgcts but did not change the
overall pattern of effects.

Experiment 2A added to the small literature on sfl@asguage facilitative semantic
priming effect. However, inhibitive semantic prirgineffect was observed in
Experiment 2B, in which primes were in L2 and tésgm L1. The presence of
significant facilitative priming effects in the LIL2 direction and inhibitive priming
effects in the L2—-L1 direction indicates that prea&on of a word in the L1 would
activate more conceptual information and, thuspvalla greater amount of
conceptual activation to spread to the L2. Morep#xperiment 2C and 2D also
failed to show facilitative semantic priming effeavhen a masked paradigm was
used. Therefore, although facilitation was alsoeolesd when both words were
semantically related, priming between translatigniealents was greater than that
between just semantically related words, indicatthgt translation word pairs
elicited more activation than do semantically mtiatvord pairs. This suggests that
strict semantic processing may not be capableafyming cross-language semantic

priming effects when the experimental design islyigonstrained.

Experiment 3A showed reliable facilitative assdetpriming in the absence of
semantic relation. However, Experiment 3B, 3C, &id failed to produce
facilitative associative priming effects. The oukrndings of the experiments
indicated that associative priming arises not, teast not principally, through
shared modal semantic representations but via &gegapecific knowledge of
familiar word combinations. The overall resultstbé translation priming, cross-
language semantic priming and cross-language ads@cipriming experiments
showed that facilitative priming effects can be efed only when an unmasked

paradigm is used

Finally, facilitative phonological priming effecisere observed only from L2-L1
for both unmasked and masked conditions—Experimhtand 4D exhibited

significant phonological priming effects, with theagnitude of the effect being
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larger in the latter experiment. On the other handgxperiment 4A and 4C, the
phonological priming effects were inhibitive in ne¢. The findings of the study

indicated that phonological priming may be automediher than strategic.

Although there was a consistent trend for largenimg effects with cognate words
than with non-cognate words, none of the crosstlagg priming experiments
except the phonological priming experiments, showednate facilitation effect.

The different effects of processing for cognates tianslation priming and

phonological priming suggest that the simple phogiall overlap between two
languages and the conceptual overlap for translatiguivalents have somewhat
different impacts on bilingual word recognition. elhvisual lexical decision

experiments thus offered important insights inte facilitative/inhibitive processes
underlying the masked and unmasked priming teclnidw sum up, we have
demonstrated that masked priming effects with ckffié primes and different tasks

are a combination of both facilitative and inhi&ieffects.

The semantic categorization task (Experiment 5AZB)dwas conducted to account
for thetranslation asymmetrgndtask effecin the masked priming literature—the
asymmetry observed in L2-L1 lexical decision taskdmes symmetrical when the
task is changed to a semantic categorization sk results of the two experiments
revealed that facilitative translation priming effecould not be obtained for
exemplars when the word type was controlled in latbctions. The findings of the

study conform to the results of the masked lexdmdision task using translation
primes. Therefore, it was shown that the primingrasetry in lexical decision was
not due to differential degrees of semantic adtwvabf the prime in L1 and L2.

Moreover, the results revealed that categoricamimg is not sensitive to the

language asymmetry often reported in the bilingeahantic priming literature.

In the translation recognition task (Experiment @Ad 6B), the critical focus
concerned those trials on which the two words wertetranslation equivalents (i.e.
the no trials). The results of the two experiments showleat the two types of
related trials produced different results for diffiet groups of bilinguals. For low

proficient bilinguals, there was significant inenénce for form related pairs, but
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little effect for semantically related pairs. Faglm proficient bilinguals, the pattern
was reversed—form related pairs produced incomgigfects in performance but
semantically related pairs produced significanerifgrence. The overall pattern of
results provides support for the hypothesis thatyea second language learning,
lexical form relations between L2 and L1 providee thasis of inter-language

connection.

¥ Summary of Findings for Production Experiments

The production tasks discussed in this study irelrdrd naming, word translation,
simple picture naming, picture-word interferenced anmed picture naming. In the
word naming task, participants named words in thdirand L2. In the word
translation task, participants translated wordsnfribeir L1-L2 and vice versa. In
the simple picture naming task, participants nampietures presented on their own.
In the picture-word interference task, participamsed pictures superimposed with
distracter words. In the primed picture naming tasérticipants named picture
targets that were preceded by word primes. Theuitim all the tasks included

cognate and non-cognate targets.

The word naming task (Experiment 7A and 7B) inggged the role of Cognate
Status, List Type, and Bilinguals Group, when thggeups of Bodo-Assamese
bilinguals named cognate and non-cognate words linahd L2, which were
presented in categorized and randomized lists. irpat 7A demonstrated
significant category interference for both cograe non-cognate words, whereas,
in Experiment 7B, category interference was obskrgrly in case of cognate
words. The findings of the two experiments revealbdt naming in L1 was

sensitive to the lexical effect, whereas namingdrwas prone to semantic effects.

The word translation task investigated whether &yduranslation (L1-L2) exploits

a different mental process from backward transta{ip2-L1). Two experiments

330
TH -1537_09614103



(Experiment 8A and Experiment 8B) were reportedvirich word translation was
performed in the context of semantically categatizw randomized lists. The
experiments also manipulated the cognate statufieotarget words. In general,
translation from L2-L1 was faster than translatiomm L1-L2. In Experiment 8A,
non-cognates words produced category interfererfr@nvhey were translated in a
semantically organized list from L1-L2. MoreoveQbust cognate facilitation
effects were observed in both categorized and rambal list for all three bilingual
groups. In Experiment 8B, non-cognate word tramstatwas slower in the
categorized than randomized conditions. Howevegnate facilitation effect was
observed only in the categorized list. The resaftthe two experiments further
showed that category interference in bilingual ¢fation occurred only with non-
cognate words and when translation was perfornmd the second language to the
first language, suggesting that the two directiofgranslation engage different

inter-language connections.

The simple picture naming task (Experiment 9A ar®) $hvestigated whether
cognate facilitation and category interference impde picture naming would be
obtained for bilinguals whose two languages differscript. Picture nhaming was
performed in the context of semantically categatizer randomized lists.
Experiment 9A showed significant cognate facilaatieffect, whereas no such
facilitation was observed in Experiment 9B. Theutesssuggest that there is cross-

language activation of phonology even for differsatipt bilinguals.

The results of the word naming, word translatiord aimple picture naming
experiments confirm that translating a word or nagm picture were quite similar
and took much longer than reading a word. Sincéuggcnaming is believed to
require concept mediation, the resemblance of vik@dslation to picture naming
provides evidence that it too is conceptually midia Significant category
interference found in word translation further soip the exploitation of meaning
representations, which is, in fact, a debated issube form-to-meaning mapping
studies. Another clear observation in our studyh& backward translation (L2-L1)
was faster than forward translation (L1-L2). Altigbu this finding hinted the use of

lexical route as suggested by the RHM, the evidéoiceategory interference in the
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L2-L1 direction supports a weaker version of thedeipwhich holds that L2 words
may also access conceptual memory directly but adess often (or less often
quickly enough) than L1 words (De Groot, 2011). Tdwerall effects, therefore,
suggest that word translation (mostly in the fodvdirection) requires lexicalization
in a form that appears similar to other productasks such as picture naming. That
is, when a word is presented in one language &mstation into the other language,
the meaning of the word is accessed before a legmadidate is chosen and its
phonology specified (e.g., De Groot, 1992b; Sandagas et al., 1992; Kroll and
Stewart, 1994; Sholl et al., 1995; La Heijet aB9@). Moreover, the results of the
word naming task revealed that naming in both Ld B2 was subject to semantic
(conceptual) processing, as reflected in the samt interference produced in the
semantically categorized list. This suggests thabok advantage of the semantic
processing requirements, refuting pervious reseamncivord naming which suggests

that it primarily involves lexical-level processing

In the next two paradigms, we investigated the @sees involved in bilingual
picture-word interference studies by manipulatirgghbthe type of visual context
words (three types of visual context words havenhesed: identity, semantic, and
unrelated) presented with the picture and the tmerval between the presentation
of context word and picture. In the picture-wordenfierence experiments, the
distracter and pictures were presented simultamg(88A of 0 ms), whereas in the
primed picture naming experiments the prime predethe picture (SOA of 250

ms).

The picture-word interference task (Experiment 108B, and 10C) was used to
determine whether the degree of cross-languagea#ictn and the locus of language
selection can be modulated by script when the itadkdes an overt written lexical
form. Experiment 10A and 10B employed a blockedgleamge paradigm and
Experiment 10C used a mixed language switching digma Experiment 10A
showed no identity effect when the distracter wees iame of the picture in both
same-language and different-language pairs. HowavdExperiment 10B naming
was facilitated when the distracter was the nambepicture in the same-language

pairs. It was also observed that semantically edlaistracters in the same-language
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vs. different-language conditions were similarlyenfiering in Experiment 10A and
10C. Experiment 10C produced facilitative effect fdentity distracters for both

response languages.

The primed picture naming task (Experiment 11A, 14ml 11C) was used to
further investigate how manipulations of contendiéferent levels of representation
influence word production. The overall results okpEriment 11A and 11C

demonstrated shorter naming times (facilitation)ptctures preceded by identity
words and longer naming times (interference) taupés preceded by semantically
related words. However, Experiment 11C showed mieedlts: although an overall
identity effect was observed, it was not consistentll conditions. Moreover,

semantic effect was found to be modulated by thlgnate status of the pictures—
facilitation was observed for cognate pictures, mghs, interference was found for

non-cognate pictures.

To sum up, we obtained semantic interference efiettonly when the semantic
distracter coincided with the picture, but also witee semantic prime preceded the
picture. Interestingly, the same two studies shoa@dpletely different results for
identity condition. The effect of this identitystliacter was inhibitive when the
distracter was superimposed with the picture. Gndtiner hand, the effect of the
identity prime which preceded the picture was feative rather that inhibitive, i.e.,
they speeded up the picture naming response. Thednteraction between SOA
and the type of distracter/prime can be understbode consider the various
processing stages, and their order, in the twogs®es that operate in parallel in the

both the tasks—processing the context word andmgthie picture.

[ Discussion of Findings

The key findings from the research are best examninereturning to the purpose

and questions underpinning the research. The dymrglose of the research was to
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determine how bilinguals represent and process thwei languages and the nature
and extent of the factors that influence the regartion and processing of the two
languages. We began our study with the primary gb&hding out whether lexical

access in bilinguals would look language seleativéanguage non-selective under
processing circumstances. To achieve this, we yseding methodology and

manipulated the cognate status of target wordsedlsas the relationship between
words. Based upon this broader overall purposekéyequestions for the research
were identified and findings for each are discus¥ed will take up these issues, in

turn, in the following sections.

1) Is lexical access selective or non-selective?

As mentioned, a major discovery in the past dedadieat when bilinguals use one
language, information in the other language is &lsmg accessed. Experimental
psychology has established this phenomenon, kn@asrass-language interaction,
during reading, listening, and speaking in bilinguavith various language

combinations and levels of proficiency.

In our study, we found evidence for cross-languatgraction, either in the form of
facilitation or inhibition. This pattern of resulteas echoed in the numeric
differences found in the data for our Bodo—Assamatiagual participants. Our
result is consistent with the current position iogeitive science that word
recognition and production, in general, involvegaflal activation mechanism.
However, the data of our study presents us witbacerfactors that can have an

impact on the time-course of the selectivity ofgaage (see sections below).

2) Are cognates represented and processed differéntfrom non-cognates? If

yes, is the difference task-specific?

Our study was designed to examine cognate statilisBoido—Assamese bilinguals

in different paradigms. A large number of studiasenfocused on cognate and non-
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cognate words, and there is overwhelming evidencsupport of both language
selective and language non-selective access. tafioii effects for cognates are
thought to arise because lexical activation of ¢argnd non-target language
representations converges onto the same meaningoamg and thus speed up
comprehension or production. With respect to cogmaif access is language
selective, reaction times should not be affectedvbyds being either cognates or
non-cognates. However, if access is non-selectmsuing competition between

candidates from both languages will again leadtteefacilitation or inhibition.

Different theoretical accounts give different exygton on cognate representation
and processing. The link account attributes thdit@ton effect to stronger link at

the lexical level and thus predicts cognate fatilin regardless of task. On the
other hand, the form overlap account predicts ¢bghate facilitation is the result of
the fact that cognates share many overlapping femtin L1 and L2 (shared

meaning as well as form) than non-cognates. Inrda¢est these predictions with
Bodo—-Assamese materials, thirty-two experimentsewesnducted in which the

semantic and phonological overlaps between theeyand target were manipulated
so that we could see if different degrees of semmamid form relatedness can
influence the processing of cognates and non-cegn&ioreover, different tasks

were used to see if cognate facilitation can badowgardless of task.

The present study which have made use of multifiariparadigms have illustrated
that words that share similar form and meaningvm flanguages (cognates) behaved
in a qualitatively different manner from words wiishare only meaning in the two
languages (non-cognates), robustly throughout t#mess of experiments. This
indicates that bilingual individuals activate leafigtems in their first language and
their second language, simultaneously. When cogfa&iétation is considered to
explore language co-activation, the results ofstudy show that this effect is robust

in the production tasks than in the comprehensiskst

To illustrate, in the three visual lexical decisiexperiments (translation priming,
semantic priming, and associative priming), bothgnades and non-cognates

produced priming effects, but no cognate faciliativas observed. The absence of
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robust cognate facilitation effects in these leka=cision experiments, while a clear
advantage for cognate over non-cognate words imique studies was surprising.
However, a significant cognate priming as well @aslitation effect was observed in
the phonological priming experiments. The strongféects of cognate translations
compared to non-cognate translations in the phgb priming experiments can
be interpreted as an added advantage of form gvaénl@ombination of meaning
and form priming effects. Moreover, as can be daeall production experiments,
cognate facilitation effect was observed when phagioal information was clearly
used to make a response. Hence, differences imd@egrequirements imposed by
the two tasks seem to be the critical factor deit@ng the presence of robust

cognate facilitation effects only in the productiasks.

Another interesting finding of our study was anated asymmetry in the cognate
facilitation effect. In semantic categorizatiorskasignificant cognate facilitation
effect was observed only in the L2-L1 direction.gtaver, in the production tasks,
cognate facilitation was robust when the targeglmye was the L2, as compared to
the L1, in which weak or null effects were observeéd further interesting
observation of our study was that, the three grafgdslinguals produced different
patterns of results regarding what lexical codes regeded in different response
tasks. We will discuss the implications of thessuhes with theoretical explanations.

As can be seen in our study, cognate facilitatithece was mostly observed when
phonological information was clearly used to makeesponse. This pattern of
results provides evidence in support of the fornerap account of the cognate
facilitation effect, which argues that the cogniaeilitation is due to the additional

form overlap. Therefore, the larger priming effectaused by the additional form
priming and when form priming is not observed, theilitation will disappear.

Furthermore, the lack of cognate facilitation irié&al decision task but its existence
in semantic categorization task and other prododisks indicates that the effect is
task-dependent, which is another evidence agaieslirtk account. To sum up, our
study with Bodo—Assamese bilinguals observed cagfetilitation effect, but the

finding of this effect was dependent on some ragsalike task type, language

direction, and bilingual group.
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3) To what extent is the co-activation of languagesodulated by differences in

age of acquisition and proficiency in the second teyuage?

A primary motivation of the current study was toplkaxe whether the underlying
processes of lexical processing during word redagniand production may be
distinct, depending on the age of acquisition anafigiency level in the second
language. As noted in Chapter 1 and 2, a numbetuafies claim that bilinguals
who differ in their L2 AoA and proficiency have fifent architectures as well as
distinct processing mechanisms. The RHM permits umnber of interesting
predictions to be made about changes in performaitbeincreasing fluency in L2.
Therefore, based on previous findings and the ptiedis of the RHM, it was
hypothesized that the locus of selection would e different level for the three
groups of Bodo—Assamese bilinguals. This was asdlaeause the three groups of
bilinguals were different in terms of their L2 Aoand proficiency. Moreover,
proficiency, more than AoA, was hypothesized taab#eciding factor for the locus
of selection.

The results of our study demonstrated differentdifigs for the three bilingual
groups throughout the experiments. The implicatsothat L2 AoA and proficiency
does have a major influence on how bilinguals regme and access words in their
second language. Moreover, we noticed that praofayerather than age of
acquisition has a major role, in that, the EarlgtProficient and the Late High
Proficient bilinguals showed similar results inieais processing tasks as compared
to the Late Low Proficient bilinguals. Our resudt® consistent with the predictions
of the RHM in some ways, but not in others. Theecimlea of this model is that
initially bilinguals map a newly learned L2 word tonits L1 translation, with
conceptual access based on the L1 linkage betveelexical representation and its
conceptual representation. With increasing praficie bilinguals can instead,
directly map a word in L2 to a conceptual represion, without any need for the
L1 mediation. Our results are consistent with thaiam that high proficient
bilinguals can have direct conceptual access, ipgswhat other bilinguals cannot.
For example, in the translation priming experimerdaly the high proficient

bilinguals demonstrated robust priming effects. ldegr, some of our experiments
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showed disparate results. For example, in the sgnanming experiments, a
strong version of the RHM would predict strong effefor the high proficient
bilinguals and null effects for the low proficieilinguals. However, in our study,
only the Late Low Proficient bilinguals showed sfgrant priming effects. Another
instance in which disparate result was observed wes word translation
experiments. As per the predictions of the RHM,ctiea times for the low
proficient bilinguals were hypothesized to be skowhen translating from L2-L1,
due to strong direct connections from the L2-L1lidakrepresentations, whereas,
reaction times for the high proficient bilingualsene hypothesized to be longer,
because they are assumed to primarily exploit @atliconnections through the
conceptual representations shared by L1 and L2.adewy to our surprise, the low
proficient bilinguals showed longer reaction timas compared to the high
proficient bilinguals in our study. We thereforaetearpret the observed change with
increasing proficiency to indicate that early ingaisition, direct connections
between translation equivalents across the twoulages are salient until the ability
to directly conceptually mediate L2 develops. Hoare\an alternative account of
the combined data suggests that low proficienh@ials can also access conceptual
memory directly in all cases but that, due to thkatively weak links, the access
point is too slow so that by the time the targgprissented, it has not yet not been
successfully completed (De Groot, 2011). Moreoasrfar as language selectivity is
concerned, the results of the experimental proesdsupport the notion that the
type of bilingual does not determine language s$®igc or how competition is
resolved during lexical selection, based on howlthevas acquired or what history

the bilingual may have with it.

4) Does a language-specific difference, such asiptrmodulate cross-language
activation, the locus of language selection, and ehmanner of language/lexical

selection during bilingual word recognition and praluction?

The present study investigated the role of scnighe recognition and production of
visually presented words and pictures. If differearipts function as a language cue

to direct lexical access selectively, the strongestliction was that Bodo—Assamese
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bilinguals will switch off the unintended languaged there will be no cross-
language activation. In contrast, a weaker versbrihis hypothesis was that
Bodo—-Assamese bilinguals will also show cross-lagguactivation but can select
the response language earlier than the same duliipguals. Given the findings
from the experiments described thus far, it maydasonable to conclude that the
non-selective access view is still supported evehd writing systems of the two
languages are completely different. Moreover, theed groups of bilinguals
performed similarly when the script (a language) suas absent in the task and also
when the script was present. To sum up, the oveattern of our experiments
replicated previous findings, indicating that strgdone cannot be a motivating

factor in the selection of language.

5) Is lexical processing asymmetrical?

The present study has examined bilinguals’ prongssi both L1 and L2. Overview
of the previous studies revealed that asymmeteywaell-observed fact in bilingual
language processing. The evidence provided by theskes usually concerns the
RHM’s predictions that ensue from the assumed asgtm@s in the strengths of the
connections between the lexical and conceptualswaahin a single developmental
stage (De Groot, 2011). The overall findings of study clearly demonstrated that
language of response has an impact on languagessiag. For example, in the
lexical decision task, cross-language priming éffeas, in fact, larger from L1-L2
than from L2-L1. Moreover, reaction time for L2—piocessing was shorter than in
the reverse direction across different tasks. Famgple, backward translation was
faster than forward translation. The results of pineduction experiments further

reveals that word naming in L1 was faster than wanching in L2.

The data of our experiments, together with the weer of the previous studies,
revealed some of the factors that might causesimmmetry in processing language.
For example, previous research shows that one efvtriables influencing the
asymmetry in the bilingual lexical processing i ttognate status of words and
pictures. In our study, we compared the reactionesi for cognates and non-

cognates and the comparison yielded the followieguits: reaction times were
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shorter for cognates in the L2-L1 direction. Moregvas regards to L2 AoA and
proficiency, the overall experiments showed mixeduits. Furthermore, no task
difference was observed. The contradicting regaliad in these experiment call for
further examination of the word type effect and redation to L2 AoA and
proficiency, experimental task and/or typologiclseness of the two languages of
a bilingual. To conclude, the findings of our studgarly demonstrated a well-
known asymmetry. However, what clearly emerges ftbm pattern of results is
that, none of the factors involves a qualitatiiéedlence; rather the difference seems

to be quantitative.

(X Implications for Models of Bilingual Language

Representation and Processing

Each experiment in this thesis provided an accafnempirical research that
challenges aspects of accepted models and widegpted theories about bilingual
word recognition and production. The extensiveditere review in Chapter 1 and 2
outlined the existing models and theories relatity bilingual language

representation and processing. While providing efulsframework for beginning

the discussion about language processing, thesstingxitheories relating to

bilingual language representation and processiegnat adequate to explain how
the process of comprehension and production ocasirea whole and what may
impact these processes. Moreover, current moddidin§ual language processing
have not yet been aimed at testing competing hgseth of bilingual language

representation and processing:

a) Does a bilingual have two conceptual stores and lexaons that receive

simultaneous inputs from shared conceptual andaéxkems?

b) Or does a bilingual have one conceptual store aml lexicon, and its
partially active conceptual and lexical items frawo different languages
directly compete with one another?
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As regards the representation of a bilingual's leggps, our study sought to
determine the extent to which language subsystema bilingual’'s two languages
are shared, or are separate. We noted in Chapteat if an interactive activation
architecture is assumed then a model should spe&digther there are separate
representations for the two languages at each eftlinee levels of such an
architecture—conceptual, lexical, and form. Althbube results of our study are in
some ways, consistent with the basic architectireeparchical models (like RHM)
and interactive activation models (like BIA+), theye not clear in explicitly
formulating the hypothesis of separate versus shamenceptual and lexical

representations of the two languages separately.

Moreover, as reviewed in Chapter 2, a number ofietusuggest that age of L2
acquisition, as well as level of L2 proficiency teienine the particular architecture
for a given bilingual. Our study demonstrated ddfe results for the three bilingual
groups, indicating a clear impact of L2 AoA andfmmency. However, the observed
pattern was not consistent throughout the expetisnesnd therefore, it seems

unclear whether different architectures are involigg the three bilingual groups.

As far as the processing of languages is concethedindings of our study provide
evidence in support of parallel activation of tvamduages. However, the parallel
activation can be interpreted by two different nled# parallel language processing
in bilinguals—one model would assume two separexécél stores, one for each
language, and the other model would assume a siegieal store for both
languages. One way to go about asking this wouleb lokesign two different models
having different interpretations of parallel activa and examine how these models

accommodate the parallel activation phenomena oweedi above.

Furthermore, the relation between comprehensiorpasdiiction and the underlying
architecture of the language system have beenestutloroughly since the second
half of the last century. The multitude of studibat have been carried out in the
present study suggests that the recognition anduptmn tasks might subsume
different cognitive processes and might differ e &xtent to which the non-target

language influences processing in the target laggudowever, it also suggests that
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comprehension and production are highly connecéed, as such, visual word
recognition and production may exploit one and $hene underlying processing
system with components that are either fully shaoedhighly interconnected

between production and recognition. This viewnidime with the proposed model
of De Groot (2011) that incorporates both comprslmnand production in one (see
Figure 6.2).

Moreover, the model includes bidirectional conratdi between the different types
of nodes in the system. Moreover, this model hypsittes that to feed a node, a
node does not have to go via some other node.Xaon@e, orthographic nodes can
feed phonological nodes indirectly, via semantide®) but also directly. However,
the proposed model is in its preliminary stagesl #rerefore, each component of
the multifaceted hypothesis must be validated eoglly. An interchange between
computational modeling and empirical research maythe long run provide
conclusive answers to many important questions imithilingualism research.
Moreover, as bilingualism is a complex process, tedefore, any theory aimed at
explaining bilingual language processing must bk dab take into account the

dynamics and changes that take place over time.

[l Research Limitations and Directions for Future

Research

The present study had added to theory by providiag only a more detailed

explanation of how language processing in bilingulbppens, but has also
attempted to explain the discrepancy in the resoftshe previous studies, by
controlling for various experimental manipulationdfhe most important

characteristic about this study is that it is basada population that has not been
studied before.
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Figure 6.1 A visual illustration of languagprocessing systerfor both word recognition and production which Hights the componer
structures and processes involyadapted and modified from De Groot, 2).
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Some of the experiments of our study are simpléicatpon of published studies
(with some modifications) which attempted to extehd findings of the previous
studies to this new population and new languages.nBw, it suffices to say that
bilinguals can and do experience competition fromthblanguages and into both
languages, although the magnitude of the effectngbs under different
circumstances. However, as with any study, thigystias its own limitations that
must be acknowledged when interpreting the repaesdlts. Overall, some results
of our experiments were far from straightforwardgkmg it difficult to draw many
firm conclusions. In that sense, the studies shdadd considered exploratory
ventures into the workings of bilingual lexical repentation and processing.
Indeed, although many papers have been publishéaeifield of bilingual visual
word recognition and production, no work has beemedon this population.
Although not yielding simple conclusions, the udeconvergent paradigms has
demonstrated the importance of studying bilinguabcpssing in a range of
experimental contexts. The results caution agameting generalizations based on

a single paradigm or stimulus class.

The work reported in this thesis offers some pramgislirections that could be taken
for future research on the topic. The focus ofgtiely was on the lexico-conceptual
representation and processing in Bodo—Assames®bdis. That is, we have only
considered the question of how a bilingual’s largpsaare represented at word and
meaning levels. Therefore, all of the experimeht tve covered in this study have
utilized the isolated word as the experimental .uBit course, being a bilingual is
more than just understanding and producing wordsanather language. It also
entails having knowledge of the second languaggisag and being able to

construct sentences using the appropriate syntadés.

Recent developments in the field also suggesthihagual research is beginning to
move away from the isolate-word level and to adsltbe other general language
processing issues such as bilingual sentence miogesnd figurative language
processing (e.g. Heredia & Altarriba, 2002). In theure, research focusing on the
syntactical aspect of being a bilingual will be ealbb answer to explore whether

language non-selective access generalizes morextoalized language use, for
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example when words are part of meaningful senterareehen words are spoken

aloud and so reveal information about the wordglage.

[ Thesis Summary

This study extracted the key theoretical pointdhaf theoretical assumptions, the
methods adopted, and the results and their intaxpye. The primary goal of this

study was to offer an insight into the processireghanisms of the bilingual mental
lexicon. More specifically, it focused on the enmal investigations of the storage
and retrieval of cognates and non-cognates in iagbidl mind. All the aspects,

analyzed in the experiments reported in the Chaptand 5, are part of a broader
guestion of how do bilinguals represent and protiesis two languages. In order to

place the investigations in a larger context, besis was divided into six chapters.

The preliminary theoretical considerations refagria a plethora of bilingual issues
included in Chapter 1 provided a relevant backgdoagainst which most important
review of literature concerning bilingual languageresentation and processing was
presented in Chapter 2. In Chapter 3, the focutehtion was shifted to the overall
research design and methodology of the experim&tiapter 4 and 5 offered a
detailed account of a series of experiments comedicin order to verify the
assumptions concerning the representation and $singe of cognates and non-

cognates in the context of the Bodo—Assamese laxico

In a variety of experiments, Bodo—Assamese bilitgjuaere asked to make lexical
decisions, categorize words, recognize word traiosis, read words aloud, translate
words, name pictures, and name pictures in presehabstracter words. In the
present study, participants with different AOA amhelgrees of proficiency in their
non-native language were used (i.e., Early HigHi€lemt, Late High Proficient, and
Late Low Proficient bilinguals). To sum up, it appe that both recognition and

production processes in bilinguals proceed in paralith information from the
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non-target language activated during a target laggutask. Overall, the results
highlight the flexibility of the bilingual systenwhich adapts readily to range of
different tasks demands. In other words, it may that the utility of the
selective/non-selective access dichotomy, whileartgmt for the research it has
stimulated, may have run its course and may beacepl by a view of bilingual
lexical access in which lexical, contextual, antecial factors flexibly interact to
either facilitate or inhibit access to lexical repentations in both of a bilingual’s
languages. A more detailed examination of the dtarstics of the experimental
paradigms in future studies is required to undatstlhie complex nature of these

tasks.
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APPENDICES

APPENDIX A.
Pilot Study Fieldwork Locations and Participants.

Participation in the pilot study was voluntary. Alhrticipants were native speakers
of Bodo and speakers of Assamese as a second gadaew of them were even
reported being more proficient in Assamese, and usas their mother tongue, and
therefore, removed from the analysis. The partitipdrom the pilot study were not
included in the main study because they have alrémdn exposed to a set of
experiments and, therefore, may respond differefityn those who have not
previously experienced it. The selection of theipignants consisted of students and

staff from university and colleges of Guwahati, &%s

1. Indian Institution of Technology Guwahati: Participants included eight
Bodo—-Assamese bilinguals. They were students aaff ef the institute. All
participants were male and ranged in age from 21e4B8s.

2. Gauhati University: Participants included twenty-one students from @od
Department and two project staff from Computer SogeDepartment. They ranged
in age from 21-32 years.

3. Cotton College:Participants included four students from Geograpbgartment.

4. Pandu College:Participants included one student and four teacher
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APPENDIX B.

Main Fieldwork Locations and Participants.

1. Bathoupuri Bodo M.E. and H.E. School

Number of participants9
Male: 8

Female:1

Age group:29-45 years

Bathoupuri Bodo M.E. School and Bathoupuri Bodo H3€thool is located in
Garchuk, Guwahti. The M.E. section was set up i@8518nd three years later, the
H.E. section was incorporated in 1988. The schad bompleted 25 years of
glorious existence in the year 2013. It is a coeational school. Eleven teachers, in
total, from the M.E. and H.E. sections of the sdhparticipated in few of the

comprehension and production experiments.

Figure 1 Front view of Bathoupuri Bodo M.E. and H.E. School
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2. J. B. Hagzer Bhawan

Number of participantsiO
Male: 10

Female:0

Age group:21-43 years

J.B. Hagjer Bhawan, situated at Narayanpur, Gangshguwahati housed the sub-
office of the Bodo Sahitya Sabha. The foundatiameatof the building was laid by
Late Shri Hiteswar Saikia, ex- Chief Minister ofsasn, in 1994. The bhawan is
named after Joy Bhadra Hagjer who became the mmsad the sixth Bodo Sahitya
Sabha session during 1964 and in 1965. The bhawatidns as a meeting point
for Bodo littérateurs and academicians and is wseda base in the city for the
furtherance of scope and reach of Bodo language.

Figure 2 Office building of J. B. Hagzer Bhawan
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3. Bathoupuri

Number of participants43
Male: 32
Femalell

Age group:222-45 years

Bathoupuri is located to the south of Guwahati. sThrea is surrounded by
Assamese speaking localities. The closest Borokspgdocality is Ahomgaon,
which is one and a half kilometers to the west athBupuri. The most dominant
language in this area is Bodo, and the second sarese. The Bodo people in this
area are bilingual in Boro and Assamese, and samenaltilingual. Most young
people understand Hindi, and some can even readaredHindi. However, no one
uses Hindi in daily life. A few understand and cspeak a bit of English. The
language is being passed to the new generationlsmast children are learning
Bodo as their first language. However, there af@nawho are acquiring Assamese
rather than Bodo, and prefer to speak to everynnéssamese. Most children are

sent to Bodo-medium schools. However, a few aretseinglish-medium schools.

Figure 3 Few participants from Bathoupuri
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4. Ganeshpara

Number of participants36
Male:15

Female 21

Age group23-43 years

Ganeshpara is located around 10 km from Bathouptis place is surrounded by
Assamese speaking localities. The closest Bodokspearea is Dhirenpara. The
Bodo people of this area are one with the surroéissamese people, from dawn
to dusk. Their interaction pervades all sphereglaify life. The most dominant

language in this area is Bodo, and the second sarAese. The Bodo people in this
area are bilingual in Boro and Assamese, and seenmaltilingual. However, there

are a few who are acquiring Assamese rather thaw,Bod prefer to speak to

everyone in Assamese.

ﬁ-(%n;

Figure 4 Bathou Temple, Ganeshpara
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5. Champavati Higher Secondary School

Number of participants3
Male: 3
Female:0

Age group:32-45 years

Champavati Higher Secondary School, located indla&aneshpara, Guwahati, is a
Upper Primary with Secondary School in Guwahatwdts established in the year
1961 and the school management is Department ofdfidn. It is an Assamese-
medium co-educational school. The school runs goeernment school building.
The school has total ten classrooms. The lowessdkasix and the highest class in
the school is ten. This school has thirteen maletters and twelve female teachers.
The school does not provide any residential facilit

Figure 5 Main gate of Champavati Higher Secondary School.
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6. Indian Institute of Technology Guwabhati

Number of participantst
Male: 3
Female:3

Age group:23-38 years

Established in 1994, Indian Institute of Technol@ywahati is the sixth member of
the IIT fraternity. The campus is situated on tbetmbank of the river Brahmaputra
around 20 km from the heart of Guwahati city. Thstitute has eleven departments
and three inter-disciplinary academic centres dogeall the major engineering,
science and humanities disciplines. Since a numbegyeople from the institute
already participated in the pilot study, only sixod®-Assamese bilinguals
voluntarily took part in two experiments of the mastudy. They included three
research scholars from the Department of HumaratiesSocial Sciences and three

lady security guards from Subansiri Hostel of tinsitute.

Figure 6 Photograph of a participant of Subansiri Hostél, Buwahati, performing
the picture-word interference experiment.
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APPENDIX C (i)

Language Background Questionnaire in English.

Date:

. Name:

. Place:

. Age:

.Sex: [_] male [ ] female

. At what age you were first exposed to Bodo?

. At what age you were first exposed to Assamese?

. Where did you learn Bodo? |:| hamne |:| at school
. Where did you learn AssameseD ateho|:| at school
. What language(s) does/do your mother spatkyou?

[ ] Bodo

[ ] Assamese

[ ] other

10. What language(s) does/do your father spatkyou?

|:| Bodo

|:| Assamese

|:| other

11. Indicate other languages you speak in addiboBodo and Assamese and your

© 00 N O 0o B~ W DN P

proficiency in each.

a) |:| excellent |:| good|:| ok |:| weak |:| V@Igor
b) [] excellent ] good[ ]Jok [ ] weak [ ]| veoor
C) |:| excellent |:| good|:| ok |:| weak |:| V@Igor

12. Educational Background (cheak that apply):

a) Elementary school: [ ]~ inBodo[ ] inAssamese[ | other
b) Middle school: [ ] inBodo[ | inAssamesd | other
c) High school: in Bodo[ | inAssames{ |  other

[ ]
d) College: [] inBodo[ | in Assames{ |  other
[ ] in Bodd[ | in Assamesg |  other
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13. Rate your language use with the following peopl
a) At home to your parents

[ ] always Bodo

|:| Bodo more than Assamese
|:| Bodo and Assamese equally
|:| Assamese more than Bodo

[ ] always Assamese

[ ] does not apply

b) At home with your brothers or sisters

[ ] always Bodo

|:| Bodo more than Assamese
|:| Bodo and Assamese equally
|:| Assamese more than Bodo

[ ] always Assamese
[ ] does not apply

¢) With your friends

[ ] always Bodo

|:| Bodo more than Assamese
|:| Bodo and Assamese equally
|:| Assamese more than Bodo

|:| always Assamese

[ ] does not apply

d) with your co-workers

[ ] always Bodo

|:| Bodo more than Assamese
|:| Bodo and Assamese equally
|:| Assamese more than Bodo

|:| always Assamese

|:| does not apply
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14. Rate the language use of the following peopiemspeaking to you:

a) your parents
[ ] always Bodo
|:| Bodo more than Assamese
|:| Bodo and Assamese equally
|:| Assamese more than Bodo

[ ] always Assamese

[ ] does not apply

b) your brothers or sisters
[ ] always Bodo
|:| Bodo more than Assamese
|:| Bodo and Assamese equally
|:| Assamese more than Bodo

[ ] always Assamese

[ ] does not apply

c) your friends
[ ] always Bodo
|:| Bodo more than Assamese
|:| Bodo and Assamese equally
|:| Assamese more than Bodo

[ ] always Assamese

[ ] does not apply

d) your co-workers
[ ] always Bodo
|:| Bodo more than Assamese
|:| Bodo and Assamese equally
|:| Assamese more than Bodo

[ ] always Assamese
[ ] does not apply
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15. Rate the relative frequency with which you ke following in Bodo and

Assamese:

a) read
[ ] always Bodo
|:| Bodo more than Assamese
|:| Bodo and Assamese equally
|:| Assamese more than Bodo

[ ] always Assamese

[ ] does not apply

b) write
[ ] always Bodo
|:| Bodo more than Assamese
|:| Bodo and Assamese equally
|:| Assamese more than Bodo

[ ] always Assamese
[ ] does not apply

c) speak
[ ] always Bodo
|:| Bodo more than Assamese
|:| Bodo and Assamese equally
|:| Assamese more than Bodo

[ ] always Assamese

I:I does not apply

d) hear (TV, radio, teachers, parents, etc)
[ ] always Bodo
|:| Bodo more than Assamese
|:| Bodo and Assamese equally
|:| Assamese more than Bodo

[ ] always Assamese
[ ] does not apply

395
TH -1537_09614103



16. Rate your abilities in the following languagesording to the 7 point scale

given below:

Very poor Weak Ok Good Excellent

o I I I I | -
1 2 3 4 5 6 7

a) Rate your abilities iBodo for the following categories:

i) speaking @ @ @ @ @
i) reading @ @ @ @ @
iii) writing @ @ @ @ @
iv) comprehension @ @ @ @ @

b) Rate your abilities iAssamesdor the following categories:

i) speaking @ @ @ @ @
i) reading OO OO0
iii) writing @ @ @ @ @
iv) comprehension @ @ @ @ @

17. How many hours a week do you do the followiativéties in Bodo and

OGO
OOO®

0000
OOO®

Assamese:

a)speak: _ Bodo _ Assamese
b)yread: = Bodo_ __ Assamese
c)write: _ Bodo___ Assamese
d)listen. _ Bodo__ Assamese

18. Could you pass off as a monolingual speakenwdl&ing with someone who

doesn’t know you?

In Bodo:

[ ] always

[ ] almost always
[ ] sometimes

|:| almost never
|:| never

396
TH -1537_09614103



In Assamese:

|:| always

[ ] almost always
[ ] sometimes
|:| almost never

|:| never

19. Which language do you feel most comfortablekipeg?

[ ] Bodo [ ] Assames{ | other

20. Which language do you use to do simple arittifebunting, adding, etc)?

[ ] Bodo [ | Assames{ | other

21. Do you use Assamese while speaking Bodo?

always
almost always
sometimes

almost never

IO

never

22. Do you use Bodo while speaking Assamese?

always
almost always
[ ] sometimes

|:| almost never

|:| never

23. Which language do you use the most except Bodo?

397
TH -1537_09614103



24. Do you have any other comments on your languagéackground that you

think are important, but which you were not askiedud in the questionnaire?

25. Contact Details:

Present/ Address (include phone number/email possible):

Permanent Address:
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APPENDIX C (ii)
Language Background Questionnaire in Bodo Jafd @A

HITPR).

1.H7:
S

2. grafet:;

3. 94

g.3me [ | glar [ ] Reeme

5. AT A3 AArrst Rfed s e JdeiAreT?

6. HT AT sArarsT i 3rg#ar a9 AN ?
7. 99919 At AR v qa Aeieda? [ | Ama [ ]| warfeaa
8. JaTa ArarsT Ao e Ua Al | A3ma [ | e

9. HTSHT AT AT A (BR) ST AT TISATAT?
[ ] &%

[ ] sraefrar

[ ] g e
10. 3TRTIAT AT AT I (PIR) ST AT TIoelTdr?

[ ] =

[ ] sraefar

[ g7 g

11. 8" 3RT 3EHIT TTORI 3T T[T AGHR Jardleel Ardifer grIuSE!
fefeer

a) [ |#&emaR [ ]#en [ ] Smerer [ ]eRer [ ] Sieie e
by [ ]aEwmr [ ]#Asr [] aemer [ ]dRer [ ] Siele ot
o) [ |aAemar [ |&en [ | SmEer [ |dRe [ ]Sele Rl

399
TH -1537_09614103



12. AIGIASATR BIRCTS (FERISTAThRAE! Id):

a) T PIrTTeT: [ |sv3ma
b) TSR I [ ]svama
¢) 3Mait BT [ ]sT3ma
d) PRIGHTTIAT: [ |sv3ma

e) 3R STferar el [ | < 3

[ ] 3reiramra
[ ] 3T
[ ] sreeiamare
ECEReIc
ECERERIC

13. 9T BRI ATifel T STETIATIE PRATT:

a) o7 311d ATYTTeT TAT [Shrait
[[] Seamstsy
[ ] reenfergg v ifle
[] =% T sraaran i
[] s 3R 3rE#Hn §ATe
[] Sreemaar sr#HRm

[ ] smerrsman

b) oT'31Ta ATUT foeT By 3RY foe [Sa=rasit

[] Stsemarar

[ ] seirnferga v wifes
[ ] s o sreear sifde
[ s 3R srq#an A=
[] Sreemast sraear

[ ] smerremar
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[ ]I57
[ ]33
[ ]
[ ]7g




14, 3MgTAfe BRI ATATST T ATGTAATIE! PR 8-
a) Arifay foaT fawre

[ ] Seemst s

[ ] sraearierga sv aifds

[] =% fore sraeran sifier

[] S 3 e qAe

[] Seemgat 3T

] sreroran
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b) Aterfer feer war 3R foe feaTaArasi
[ ] Steemat s
[ ] reenforgg sv «ifde
[] ST e arae
[] S 3 e qAe
[ et sretn
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15. 8% 3T IrFAATE! ATAST AT ST SifdeT STarar 987 ar:
a) I

[] Ssameraw

[ ] sreefergg sv aifde

[] ST e aae

[] S 3 e qamet

[ Stearas sra#ar

[ ] sraeienfomge av aifde
[ | svierg srasan st
] S 3R 3rq#HEn A

] Siecmast srmsr
[ ] smerreman
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d) WArE=T (fe 3., 3337, wRIAR, 9o fowr srafe safe)
[ ] Seemstsy
[ ] sravirnfarga av sifas
[ ] s forga sraefan qifde
[ ] =0 30 sraear gam
[] reemast srmehan

[ ] smeraeman

I [ | | [ I N
1 3 4 5 6

a) 9T T AU gRIUSE! MM ARG ST &

) G @ 6 0 0 O O
i) O o 6 0 0 O 0
i) forerra B 0 6 O 6 O O
V) SR G 6 66 0 0 O 0
b) sreftaTTa iy aieTeE aTEr e dde @

g ) O © O O O O
permm () O O © O © O
e ) O O O O © O
A OO N OO NN O OO
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17. 9T 3R 3TERT AT ATATST TATATT AT GoeT G S8

a) AT T rgHET
b) TRIAT: T AT
OAGEGIE CES 3rFHRT
d) QAT CEY AT

18. =A@t fATAY a8 Goa1 AlTsll TTsalse ATTsT IMawiel Ald TG
e EletaT [T gleAl AT AIATAT?
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19. ATATST AT TGS TTsATIAT T HT AAT?

[ = [smmiar [ o9 I

20. TATET IR FAETY ATAAT AT I 81T (AT, ST, & §1fe
Trafe)??

= [ [ ogas

21.9X S+ GHTE AMITST FEHIAT STETATATAT?

[ | aremmea
[ ]| armiraamme
[ | #eamar
[ | srerereiym

(] smeraamr

22.34mﬂm§;mwa"rww STETAATAT?

23.§¢ Al 3191 ArATST AT T9@3iT AT SIgr?
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24, 5tTST AMTafe T SRR WAl AR GG grame a7 sraerat
ATUTST AT GlefelT HIANSTTIDR HicaT ST Eoard?

25. 3Arifer 319 &
INFAGTAT & (P o TST SHS T 3113 3 ool BY):

EIEIR2E
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APPENDIX D.

Pictures Used in Objective Naming Test

(Pictures are not to scale, for ease of presentatoe.)

(o

T/ A Rt/ Gl ARG
[em/bisona] [biphang/gos] [pensil/pensil] [khemsn/kt,asq
‘bed’ ‘tree’ ‘pencil’ ‘house’ scissor

N O
(et %
&MHMWMM <
ratop/wfe IECIRGE FA/Fe
[khanzung/phoni] [bibar/phul] [korot/korot] [khanai/suli] [zwu/mod]
‘comb’ ‘flower’ ‘saw’ ‘hair’ ‘alcohol’
) S y-j\\,\x\,.";“
AFTFE RemfsT SHeTR/es
[diru/rosi} [mukut/mukut] ngsw/ghah hitha/pithal [zenther/zotor]
‘rope’ ‘crown’ [gaigravgsg ] [p‘ pancgke’ ] ‘spinning wheel’
Ll
..;/- :{%}%&’h\‘ *
q/eFT AAA/AF T/ T JeT/Frn
[r‘ang/tok’a] ‘[ganda/gor’] [gon‘thong,/nak] [samu/x_amuk] [rwda/xipal
money rhinoceros nose ‘snail’ ‘root’

Sl

TH -1537_09614103

QrHFTS/ T RIGEIE Y YIS A/
[khampbhlai/pira] [goi/tamul] [hasib/jharu] [bathul/gulti] [podum/podum]
‘stool’ ‘betel nut’ ‘broom’ ‘catapult’ ‘lotus’
G SAel ST AR/ AT SIS ST/,
[khontha/kur] [nangol/inangol] | [nathur/misa mas] [ze/zal] [be|a/df]0nU]
‘hoe’ ‘plough’ ‘prawn’ ‘net’ bow
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QI BT/ il gﬁﬁ/ﬂ?ﬁ
[mukha/mukha] [pharla/palla] [su/kait] [husel/xuhuri]

‘mask’ ‘balance’ ‘thorn’ ‘whistle’ ‘lamp’
AT/ EICILIGIE) GN/FRAR HAH/TTS AL
[laizam/sithi] [lauthi/lathi] [khuser/kuhiyar] | [melem/mogoz]| [dalang/dolong]

‘letter’ ‘stick’ ‘sugarcane’ ‘brain’ ‘bridge’
g3/t ReRpaT/ToTaT KRG g el STETH/AmI
[daugang/pakhi] [phirphali/potaka] [asi/anguli] [khundung/xuta]| [badam/badam]
‘feather’ flag’ ‘finger’ ‘thread’ ‘peanut’
GG ST/ Tl AT | FAARTEER/AS

[mwikhun/kathphula] [gambla/gamla] [groho/groho] [daubasa/bah] fsa
‘mushroom’ ‘tub’ ‘planet’ ‘nest’ [mansaugiri/
mansitro]
‘map’
TS /A B AN | JHATS/FFIT A ETAT/CBTT
[zaikhlong/ramdhenu] | [laukhola/laukhula] |  [bemaze/mokora | [hangtha/tupa] | [dindang/jhulna]
‘rainbow’ ‘skull zal] ‘hook’ ‘swing’
‘web’
/R oot 33T S/
[sabuk/sabuk] [hasung/supi] [dwuleng/sipzori] SRR [zungal/zuwoli]
‘knout’ ‘funnel’ ‘noose’ [orgenghazw/ yoke
agneogiri]
‘volcano’
409



APPENDIX E (i)

Norming Experiment for Translation Equivalency Ratings.

The aim of this experiment was to achieve diffetanguage versions of the stimuli
and to achieve this we used a well-established @dedf forward-translation and
backward-translation. In order to ensure transtagguivalency for each Bodo—
Assamese word pair, five high proficient Bodo—Assaebilinguals (from the same
population as the participants in the experimentsie asked to translate a list of
200 items from Bodo to Assamese (L1-L2) as a fatsfp. Participants were
instructed to consider the definition of the orajiterm and attempt to translate it in
the most relevant way. They were also asked to tgeconceptual equivalent of a
word, not a word-for-word translation, i.e. notit@ral translation. Using the same
approach as that outlined in the first step, amotveup of five high proficient
bilinguals who had no knowledge of the stimuli wasked to translate the same
items in the opposite direction, i.e., Assames®ado (L2—-L1). As in the initial
translation, emphasis in the back-translation was conceptual and -cultural

equivalence and not linguistic equivalence.

Only those words that maintained translation cdestsy in both directions of
translation by all of the participants were consdefor this study. The criterion for
selection was based on Bodo—Assamese bilingualsilifaity with both of the
category norms and vocabulary in two languagess fhe translation consistency
among these bilingual participants. In total, heaidfifty cross-language word pairs
met this criterion and therefore, selected ascaliitems in the experiments, namely,
Translation priming(Experiment 1A, 1B, 1C, and 1DFemantic Categorization
(Experiment 5A and 5B)Jranslation Recognitio{Experiment 6A and 6B) and
Word Translation(Experiment 8A and 8B). Half of these word-pairsrevcognates
and the other half were non-cognates. The critieats belonged to eleven different
semantic categories (animals, birds, insects, fighis, vegetables, body parts,

kinship, unit of time).
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APPENDIX E (ii)

Norming Experiment for Semantic Similarity Ratings.

The goal of this experiment was to determine thmasgic similarity between Bodo
and Assamese words. The word trials for this stoolysisted of the list of item
selected from the translation equivalency ratingben high proficient

Bodo-Assamese bilinguals from Bathoupuri parti@gdatin this task. Each
individual had a rating sheet to indicate the raofeimilarity between words.
Thereafter, a Latent Semantic Analysis (LSA) (Lareta& Dumais, 1997) was used
to confirm semantic relatedness between primes target word. We obtained
pairwise comparison values for primes and targ&lissemantically related word

pairs had a minimum correlation value of 0.10 (\.422, SD = 0.193).

APPENDIX E (iii)

Norming Experiments for Associative Relatedness Raigs.

The word trials for the associative norming studyne from the set of target words
developed for translation priming and semantic prgrexperiments. Half of these
words were cognates and the other half were nonateg. In order to determine the
associative strength of the words, five Bodo—Assamkilinguals were asked to
give the first Assamese word that comes to minchupearing the stimulus word in

Bodo. On the other hand, other five Bodo—Assamésgbals were asked to do the

same in the opposite direction. For example, orrihgahe Bodo worddl«Ts

[khanali] ‘hair’ from the list of words, participants had answe@ﬁﬁ\_{;r [khanjung]

‘comb or %9 [phoni] ‘comb on hearing the Assamese wordf [suli] ‘hair’. A

set of hundred fifty words with the most frequess@ciates were selected from the
list of words. Association was determined by séhgctontext words that elicited
the name of the target word during free associaffsime words were at least the
third most common associate of the target wordh witmean association value of
0.12.
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APPENDIX E (iv)

Norming Experiments for Phonological Similarity and Phonological
Translation Similarity Ratings.

The phonological relatedness between Bodo and Assamvrords was also assessed
in a norming study. The construction of the expental materials for this
experiment was done in various stages. First, tineus consisting of 150 cross-
language word pairs developed for the translatmuivelency norming study were
chosen. These 150 words consisted of two word typ@sognate words and fifty
non-cognate words. Thereafter, phonologically samWords were chosen for each
words. Phonological relatedness of each word wagatipnalised as onset plus

rhyme when possible. To illustrate, for the AssaeneerdaI2 [ai] ‘ mothet, words

like #ATS [mai], aII [dai], TS [lai] were selected.

The materials were then arranged as pairs of i@missubjected to a group of 10
bilinguals from Bathoupuri who were Bodo—Assamesknduals and did not
participate in the previous experiments. The pigaitts rated all of the pairs on a 7-
point scale, where 1 was “not at all similar” adwas the *“very similar”. ltems
with a rating of 1 were eliminated. Thus, only tbgsairs that were judged to be
highly phonologically similar were included in tfieal pool of possible. Pairs that
were rated on average 4 or higher were used. Tt mating for each word pair
was calculated and analyzed by condition. As exggkdBodo—Assamese bilinguals
perceived the phonological similarity of cognate®¢ greater than non-cognates for
the Bodo pairs. These phonologically related paisre also used for the
experiments utilizing phonological translation gain which a word in a pair was

phonologically related to the second item of the, pae., the translation equivalent.

For example, for the Bodo wodr@rs [akhai] hand’, the phonological translation

equivalent is the wor@im® [pat] ‘leaf’, which sounds like the translation equivalent

in Assames&T9 [hat] ‘hand’.
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APPENDIX F.
Word Targets and Corresponding Primes Used in Transtion Priming Experiments of Pilot Study.

Target Translation Prime Control Prime
Assamese Bodo Meaning Bodo Assamese Bodo AesEam Meaning
S [am] AT [thaizwu] ‘mango’ TSI [thaizwu] S [am] SR [bar] Fo1% [botah] ‘wind’
SES [anarox]  IFATTeN [raimali] ‘pineapple’ | IFATTS [raimali] SIS [anarox] | A% [siphung] 312 [bahi] flute’
S [modhuri] A [sengfrem] ‘guava’ A [sengfrem] Y [modhuri] ARG [mwdwm] 1T [xorir] ‘body’
F [Kol] 7o [thalir] ‘banana’ 7o [thalir] T [Kol] &g [dau] 5912 [sorai] “bird’
e [pokhila]  TATAR [sikhiri] ‘butterfly’ | FARAR [sikhiri] ST [pokhila] | §&@X [dwikhor] 34T [kuwa] ‘well’
~ sifiret [omita]  FAIGA Fef [mwdwm phul]  ‘papaya’ E:]T PAMwdwm ot jomita] | & [thwi] (S [tez] ‘blood’
w ST [zolokia]  STeTe] [banlu] ‘chilli’ S1eTe] [banlu] ST [zolokia] | & [dwi] M [pani] ‘water’
([T [bengena] WIATT [phanthaul] ‘aubergine’ | WI=ATd [phanthaul] (AT [bengena] | THABT [emphwul] (< [puk] ‘insect’
Eigjlau] SRR [zZwgwnar] ‘pumpkin’ | SR [zwgwnar] ;igjlau] 374 [okha] 3 [boroxun] ‘rain’
ST [ada] &<t [haizeng] ‘ginger’ g1get [haizeng] ST [ada] AT [thimal] 33 [ukoni] ‘louse’
g [kosu] HITITH' [manthaso] ‘arum’ HITAUTH' [manthaso] P [kosu] glarar [hwuasa] 97 [lora] ‘boy’
339 [kukur] AT [swima] ‘dog’ AT [swima] 3349 [kukur] @leie] [khanzung] %At [phoni] ‘comb’
ST [mekuri]  ATETS [mauzi] ‘cat’ AT [mauzi] (7T [mekuri] | &&T [ruwa] IO [kuthar]  ‘axe’
=I5/ [sagoli] SIRAT [bwrma] ‘goat’ SIAT [bwrma] RIS [sagoli] & [si] FICNF [kapur]  ‘cloth’
73 [goru] At [mwswu] ‘cow’ At [mwswu] sT'g [goru] AR [masi] B3I [soki] ‘chair’
=K [bandor]  HARAT [mwkhra] ‘monkey’ ARAT [mwkhra] I [bandor] | & [diru] TR [rosi] ‘rope’
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Target

Translation Prime

Control Prime

Assamese Bodo Meaning Bodo Assamese Bodo Assamese eaning
zf3er [horin] & [mwi] ‘deer’ & [mwi] zf3¢r [horin] TS [bigur] =17 [sal] ‘skin’
9 [bagh] HIET [mwsal] ‘tiger’ HIET [mwsal] 9 [bagh] &R [hathorkhi] ©41 [tora] ‘star’
ST [xap) St [zibwu] ‘snake’ St [zibwu] ST [xap) g [goi] m] ‘betel nut’
mal] el [gwler] ‘crocodile’ e [gwler] ma” a‘g’ [dwihu] Fe% [koloh] ‘pitcher’
sT=f¥ [gahori] 37AT [oma] ‘pig’ 37AT [oma] SRS [gahori] | 8T [ha] G [mati] ‘soil’
(S [bhekul] &g [embu] ‘frog’ TFq [embul] (%! [bhekuli] | &eX [dondor] 377 [guha] ‘cave’
P [kaso] @rAq [khaseu] ‘tortoise’ @rAq [khaseu] P2 [kaso] ST [biphang] sT% [gos] ‘tree’

ﬁ ©IF [bhaluk] APY [muphur] ‘bear’ APY [mufur] ©IF [bhaluk] R [songkhri] mokh] ‘salt’

= (3@1aT [kekura] @RI [khangkhrai]  ‘crab’ @RI [khangkhrail m] f9aR [bibar] T [phul] ‘flower’
6! [hati] HeT [mwider] ‘elephant’ AT [mwider] 6! [hati] HIHASTH [sambram] 5T [piyaz]  ‘onion’
3% [moh] U1Fh [thamphwi] ‘mosquito’ U1Fh [thamphwi] '3 [moh] AR [thwrsi] FI12 [kahi] ‘plate’
94T [poruwa] G [mwsrwm] ‘ant’ AT [mwsrwm] 94T [poruwa] | ATHSTH DT [sambram gufur] %9 [nohoru]  ‘garlic’
(FF [kesuwa] Gr=Ita [khansri] ‘earthworm’ | @r=IfA [khansri] (F§ [kesu] :En?:;ﬁﬁ [guishwi 33t [bilahi] ‘tomato’
FTO [kauri] &Taydr [daukha] ‘crow’ cTadr [daukha] FTO [kauri] geT [khun] FT% [kopah] ‘cotton’
5% [soku] FTeT [megon] ‘eye’ HTel [megon] 5% [soku] SRAT AT [bwrma menda] (41 [bhera]  ‘sheep’
P17 [kan] @r#AT [khwmal] ‘ear’ @r#AT [khwmal] P17 [kan] U1 [thamphwi] A [makhi] — fly’
S [nak] I [gonthong] ‘nose’ =2 [gonthong] 1% [nak] gradr [daukha] FTO [kauri]  ‘crow’
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q1lv

Target Translation Prime Control Prime
Assamese Bodo Meaning Bodo Assamese Bodo Assamese eaning
319 [hat] AT@Y [akhali] ‘hand’ AT [akhali] 319 [hat] AT [mwsal] 9 [bagh] ‘tiger’
©f [bhori] 31T [athing] ‘leg’ 31 [athing] ©f3 [bhori] - [thikthika] & [zethi] ‘lizard’
8§ [uth] TG [gusuthi]  “lip’ T [gusuthi] 3 [uth] IR [thaisum] a7 [tiyoh] ‘cucumber’
ufe [dat] 1T [hathai] ‘teeth’ T [hathai] ure [dat] S [zwmwi] SOIES [dawor] ‘cloud’
S [mur] @Y’ [khoro] ‘head’ GV’ [khoro] S [mur] &SI [hazw] TRIF [pahar] ‘mountain’
T [nokh] 3PN [asugur]  ‘nail’ YT [asugur] T [nokh] 3T [okhrang] ATFTT [akax] ‘sky’
A [mukh] at [khuga] ‘mouth’ gt [khuga] A [mukh] ST [dwimal] 4t [nodi] ‘river’
f&eT [zibha] AT [salai] ‘tongue’ T [salai] f&e1 [zibha] grac [daudwi] F4T [koni] ‘egg’
B [suli] Qe [khanai] — ‘hair’ @A™ [khanai] BT [suli] @RI [khangkhrai]  (F@1ET [kekura]  ‘crab
& [dingi] el [gwdwna]  ‘neck’ el [gwdwna] & [dingi] A [gisib] 3=t [bisoni] ‘fan’
73 [buku] R [bikhal ‘chest R [bikhal % [buku] ?;E SRR [blal s pealg veaables
I [ston] 37 [abu] ‘breast’ 3119 [abu] I [ston] fRermg [phithai] < [phol] “fruit’
P [kandho] WITFeT [phaphli]  ‘shoulder’ GBIl [phaphli] P [kandho] T [na] = [mas] ‘fish’
(1@ [pet] 3¢ [udwi] ‘stomach’ 3¢ [udwi] (1o [pet] =T [bizab] fFer [kitap] ‘book’
PP [kokal Sifest [zanzi] ‘waist’ Stifeot [zanzi] PP [kokal T [no] =4 [ghor] ‘house’
33 [pithi] fag [bikhung] ‘back’ fag [bikhung] 33 [pithi] 3ir@re [wngkham] ©T® [bhat] ‘rice’
aMefer [anguli] 3R [asi] finger 3 [asi] @gfer [anguli] Teo [enzor] faystfay [nigoni] ‘mouse’
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APPENDIX G.
Word Targets and Corresponding Primes Used in Transtion Priming Experiments (1A, 1B, 1C, & 1D).

Cognate Targets

Target Translation Prime Control Prime
Assamese Bodo Meaning Bodo Assamese Bodo Assamese eaning
(347 [bera] ST [bera] ‘fence’ ST [bera] (347 [bera] YTeTs [thunlai] s1f2es [xahityo]  ‘literature’
fof [tibhi] .18, [tibhi] ‘television’ .13 [tibhi] fof [tibhi] 13 [goi] ST [tamul] ‘betel nut’
(T [bemar] ST [beram] ‘disease’ ST [beram] (@9 [bemar] | UTSS [thaizwu] S [am] ‘mango’
E ST [pukhuri] SR [phukhri] ‘pond’ BRI [phukhri] ST [pukhuri] | @ [khaulai] ST [gal] ‘cheek’
372 [hah] &1EY [hangsw] ‘duck’ &4 [hangsw] 372 [hah] &% [diru] TR [rosi] ‘rope’
S [dari] a1 [dari] ‘beard’ g [dari] wIfS [dari] S [zwmwi] T1E [dawor] ‘cloud’
5T [kopal] @ITeT [khaphal]  ‘forehead: @ISl [khaphal] 1 [kopal] | STN=IR [zwgwnar] ?;ig;au] ‘oumpkin’
MY [gadho] aM1c’ [gado] ‘donkey’ d7c’ [gado] ST [gadho] ﬁl‘flj [siphung] J73 [bahi] ‘flute’
99 [botor] SIUR [bwthwr] ‘weather’ YR [bwthwr] F94 [botor] a§ [dwihu] F% [koloh] ‘pitcher’
(%51 [phesa] %4 [phesal ‘owl’ T [phesal] (%61 [phesa] %aT [ruwal] 3917 [kuthar] ‘axe’
(5®3 [sekend]  A%US [sekend]  ‘second’ ThUs [sekend] (&3 [sekend] | & [thwi] (©9 [tez] ‘blood’
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Target Translation Prime Control Prime

Assamese Bodo Meaning Bodo Assamese Bodo Assamese eaning
BI? [sah] gl [saha] ‘tea’ 1T [saha] B1? [sah] @RI [khangkhrai] (F@ AT [kekura] ‘crab’
o1 [gitar] R{eR [gitar] ‘guitar’ eR [gitar] N1 [gitar] e [bibar] % [phul] ‘flower’
F [kolom] greitd [khwiwm]  ‘pen’ @reird [khwiwm] P [kolom] el [gwler] K37 [ghoriyal] ‘crocodile’
f:2 [xingho] &€ [singho] ‘lion’ g [singho] 2 [xingho] @i [songkhri] farsrar [nimoknh] ‘salt’
3ol [zuta] 1T [zutha] ‘shoe’ SI4T [zuthal 3ol [zuta] & [gisib] 3=t [bisoni] ‘fan’
fofeR [siling] fafe [siling] ‘ceiling’ fafe [siling] fofer [siling] T [gusuthi] 33 [uth] ‘lip’

§ STV [gozal] IMTaitel [gazwl] ‘nail IMmairel [gazwl] SIS [gozal] Frertafer [mwnabili] STf=RAT [xondhiya] ‘evening’
SIS [gazor] I [gazor] ‘carrot’ 9T [gazor] STISS [gazor] Jdr [sokha] mka] ‘sparrow’
SAGT [ata] 3ATCT [ata] ‘flour’ 31TCT [ata] ST [ata] 3THT [oma] sT=f¥ [gahori] ‘pig’
(ST [gulap] ~ 3TeNTd [golab] ‘rose’ IS [golab] (ST [gulap] F [mwi] 7f9ef [horin] ‘deer’
g [athu] gle1y [hanthu] ‘knee’ g1y [hanthu] S [athul] [T [sesa] Z7 [xohapohu] ‘rabbit’
AT [angur] 3-11?]3 [angur] ‘grape’ 3-Tl'd’§ [angur] A [angur] gI31iat [daobw] 3514 [bogoli] ‘crane’
18 [lau] 713 [nau] ‘boat’ o113 [nau] 918 [nau] ARG [mwdwm] T [xorir] ‘body’
STl [xuna] TdT [sona] ‘gold’ T [sona] STl [Xuna] IR 9 [nokh] ‘nail’
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Target

Translation Prime

Control Prime

Assamese Bodo Meaning | Bodo Assamese Bodo Assamese eaning
fersian [nizora]  f¥@IRT [nizwra]  ‘spring’ fASIRT [nizwra] 99T [nizwra] | AFATE [manthaso] 3§ [kosu] ‘arum’
ST [gakhir]  IMSWT [gaikher]  ‘milk’ IS [gaikher] ST [gakhir] | e [gwdwnal] &8 [dingi] ‘neck’

(&fer [seni] fRafeY [sini] ‘sugar’ RafeY [sini] (&fer [seni] AT [swima] 339 [kukur] ‘dog’

31 [alu] 3] [alu] ‘potato’ 3] [alu] @1 [alu] 3R [arsi] SR4T [aina] ‘mirror’

WS [dorza] ST [dorza] ‘door’ ST [dorza] w7 [dorza] g1 [haizeng] oI [ada] ‘ginger
NG6S [motor] #HeX [motor] ‘pea’ #HX [motor] B4 [motor] glarar [hwuasa] ' J7 [lora] ‘boy’

3 [komola] ~ @HeIT [khomla] ~ ‘orange’ | @HelT [khomla] %l [komola] | @WYAT [khwma] T [kan] ‘ear’

S [roza] TS [raza] ‘king’ TS [raza] S [roza] AT [thima] 3%fef [ukoni] ‘louse’
e [makhon] — #HI@sT [makhon]  ‘butter’ AT [makhon] 7 [makhon] | &G [mwsrwm] 5T [poruwa] ‘ant’

357 [pitha] eI [phitha] ‘pancake’ | T [phitha] 387 [pitha] AT [sanza] 3 [pub] ‘east’

12 [ai] 373 [ai] ‘mother’ | 373 [ai] IR [ai] AT [raimali] S [anarox] ‘pineapple’
foreTTS [gilas] e [gilas] ‘glass’ e [gilas] foreTTS [gilas] IS [swnab] 63 possim] ‘west’

339 [niyor] fAfe< [nihir] ‘dew’ At [nihir] o9 [niyor] G [khansri] g [kesu] ‘earthworm’
T [balu] STelT [bala] ‘sand’ STelT [bala] I [balu] AQHA Fel [mwdwm phul]  SifreT [omita] ‘papaya’
T [tusok] TG [tosok] ‘mattress’ | T [tosok] T [tusok] A [sengfrem] FYfF [modhuri] ‘guava’
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Non-Cognate Targets

Target Translation Prime Control Prime
Assamese Bodo Meaning Bodo Assamese Bodo Assamese Meaning
5T [murgi] grasir [dauzw] ‘hen’ gIasir [dauzw] 33T [mugi] g [khurwi] IS [bati] ‘bowl’
Eﬁ [suli] s [khanai] ‘hair’ T3 [khanai] Eﬁ [suli] &Y [bwisw] 3 [boyox] ‘age’
H9 [ghor] o' [no] ‘house’ o' [no] =9 [ghor] AT [muphur] ©[F [bhaluk] ‘bear’
A= [mas] T [na] ‘fish’ T [na] A= [mas] BT [phoraisal ®1a [satro] ‘student’
(1@ [pet] 3¢ [udwi] ‘belly’ 3¢ [udwi] (1o [pet] d [rau] ©1AT [bhaxa] ‘language’
2T® [hat] 3TETS [akhai] ‘hand’ 3ETS [akhai]] zT® [hat] #7103 [bhendi] (&f3 [bhendi] ‘lady’s finger’
©Te [bhat] 3ir@re [wngkham] ‘rice’ 3ir@re [wngkham] ©T1 [bhat] f99R [bigur] =1 [sal] ‘skin’
34T [kuwa] & [dwikhor] ‘well &R [dwikhor] 34T [kuwa] BT [phanthau] (AT [bengena] ‘brinjal’
ST [xurjyo] T [san] ‘sun’ T [san] ST [xurjyo] ATASTTS [lanzai] (@ [nez] ‘tail’
11 [rati] &< [hor] ‘night’ & [hor] 11 [rati] T [rwda] 3 [xir] ‘nerve’
773 [bonduk] &S [silai] ‘gun’ Hers [silai] 5% [bonduk] | FMeTHS [gwiwmdwi] =19 [gham] ‘sweat’
(&% [bhekuli] TH [embul] “frog’ THY [embu] (&% [bhekuli] | TaT [khun] F M1 [kopah] ‘cotton’
=S [pahar] &S [hazw] ‘mountain’ | gTSIT [hazw] =S [pahar] @AY [sankhanthi] SI% [zontu] ‘mathematics’
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Target Translation Prime Control Prime

Assamese Bodo Meaning Bodo Assamese Bodo Assamese eaning
FITR [kapur] & [si] ‘cloth’ & [si] FICNS [kapur] | IR [garai] ¥ [gha] ‘wound’
5+ [botol] &3 [dingri] ‘bottle’ &3 [dingri] 5+ [botol] Fraen [saugiri] %4 [sobi] ‘picture’
w5 [sagoli]  §R#AT [bwrma]  ‘goat’ SRAT [bwrma] w157t [sagoli] AU [khonthai] FfJeT [kobita] ‘poem’
el [xuta] gaiq [khundung] ‘thread geiq [khundung]  S7eT [xuta] fsambram gufu] 29 [nohoru] garlic
J93¢ [boroxun] 37T [okha] ‘rain’ 31d@r [okha] IS [boroxun] | STeTe] [banlu] SETHIT [zolokiyal] ‘chill?’
79 [bandor]  ARAT [mukhra]  ‘monkey’ ARG [mwkhra] =99 [bandor] | 31 [gudung] ©17 [tap] ‘heat’

- B3I [soki] AR [masi] ‘chair’ AR [masi] B3I [soki] IS [gab] = [rong] ‘colour’

N

e % [phul] f9eR [bibar] ‘flower’ fSeR [bibar] I [phul] fag [bikhung] 58 [pithi] ‘back’
512 [sorai] g1 [dau] ‘bird’ ard [dau] 512 [sorai] ST [besor] ST [xoriyoh] ‘mustard’
N1 [mokora] AT [bema] ‘spider’ SHT [bema] N%11 [mokora] | &< [bon] JfF [khori] “firewood’
sT'g [goru] ArEt [mwswu]  ‘cow’ Arat [mwswu] s7q [goru] SR [bwrla] &9 [dhonu] ‘bow’
ST [xap) &t [zibwu] ‘snake’ st [zibwu] ST [xap) et [khodal] &1 [kur] ‘spade’
G371 [toka] T [rang] ‘money’ 3T [rang] G31 [toka] AR [mansi] R [manuh] ‘human’
bidyalo]l  [phoraisal] o '°* | [phoraisal]  [bidyaloi] o G [mat] o
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Target Translation Prime Control Prime
Assamese Bodo Meaning Bodo Assamese Bodo Assamese  eanid
% [moh] ATtk [thamphwi] ‘mosquito’ A1#th [thamphwi] 3% [moh] gTs] [habru] (T [buka] ‘mud’
e [kitap] TSI [bizab] ‘book’ oo [bizab] fFe1 [kitap] AT [mwikhun] mula] ‘mushroom’
1 [dhan] AT [mali] ‘paddy’ AT [mai] 1 [dhan] gradr [daukha]  FTSAT [kauri] ‘crow’
J@R [botah] dR [bar] ‘wind’ g1 [bar] JoR [botah] STTeItat [zanzi] FFI [kokal] ‘back’
FE14T [kotari] &TaT [dabal] ‘knife’ &TaT [dabal] FHI4T [kotari] AR [luwar] (1 [zuk] ‘leech’

» T4 [banpani] 8T [dwibana]  ‘flood’ &S [dwibana] ;‘Z’:ﬂnﬂ e [phithai] % [phol] ‘fruit’

" 5% [soku] A1 [megon] ‘eye’ AT [megon] 5% [soku] 31ET [okhrang] ST [akax] ‘sky’
5% [gos] 9w [biphang]  ‘tree’ fawT [biphang] 5T [gos] e [khugal 2 [mukh] ‘mouth’
TR [rasta] ST [lama] ‘road’ SATHT [lamal] TR [rasta] AR [thwrsi] F7I [Kahi] ‘plate’
F19 [Kath] &% [dongphang]  ‘wood’ ST [dongphang] F19 [kath] & [khibu] Sf*aT [topina] ‘buttock’
farstfer [nigoni] ToR [enzor] ‘rat’ s} [enzor] fastfer [nigoni] IR [begor] 8f% [guti] ‘seed’
("= [puhor] @RI [swrang] ‘light’ ART [swrang] (123 [puhor] grafd [dausri] ferT [xalika] ‘sparrow’
S2e] [aita] 37T [abwi] ‘grandmother’ | 31T [abwi] 2ol [aita] 31 [or] B2 [zui] ‘fire’
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APPENDIX H.
Word Targets and Corresponding Primes Used in Semaie Priming Experiments (2A, 2B, 2C, & 2D).

Cognate Targets

Target Semantic Prime Control Prime
Assamese Bodo Meaning Bodo Assamese Meaning Bodo samnfese Meaning
(391 [bera] ST [bera] ‘fence’ $oolX [inzur] @9 [dewal]  ‘wall’ YsTels [thunlai] WfRes [xahityo] ‘literature’
f&f@ [tibhi] .. [tibhi] ‘television’ 337 [redio] &fGer [redio]  ‘radio’ T3 [goi] SN [tamul]  ‘betel nut’
(3T [bemar] SR [beram] ‘disease’ MeTe [gwhadwi] 3 [bomi] ‘vomit’ 7SSt [thaizwul] S [am] ‘mango’
S J3St [pukhur] - BRI [phukhri]  ‘pond’ el [bilwma] 3 [bil] ‘lake’ Qg [khaulail ST [gal] ‘cheek’
N . . RIS o
217 [hah] gt [hangsw]  ‘duck’ F521% [razhah] ‘swan’ &2 [diru] TR [rosi] ‘rope’
[hangswraza]
IS [dari] a1 [dari] ‘beard’ % [goph] (5% [guph] ‘moustache’ | SiT& [zwmwi] T19F [dawor]  ‘cloud’
$7 [kopal]  W@Ihlel [khaphal] ‘forehead’ @Y [khoro] 9 [mur] ‘head’ [ SEITIS ‘pumpkin’
[zwgwnar] [rongalau]
sm [gadho]  3Te’ [gado] ‘donkey’ IR [gorali] (d@faT[ghura]  ‘horse’ &% [siphung] 72T [bahi] flute’
o7 [botor] AR [bwthwr]  ‘weather’ SR@rdT [barhawa] [zoIo”g\ayu] ‘climate’ ?\g[dwihu] Fa% [koloh] ‘pitcher’
(%61 [phesa] W4T [phesa] ‘owl’ JTerATfer [badamali] I [baduli ‘bat %aT [ruwa] 3917 [kuthar]  ‘axe’
gfkin 0 Q¥s [sekend]  ‘second’ fafere [minit] RIfG [minit]  ‘minute’ ¥ [thwi] s [tez] ‘blood’
51 [sah saha ‘tea’ % % [kophi $f% [kophi ‘coffee’ S Sl ‘crab’
[sah] HIgT [saha] [kophi] [kophi] [khangkhrai] [kekural]
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ecr

Semantic Prime

Target Control Prime
Assamese Bodo Meaning Bodo Assamese Meaning Bodo samese Meaning
Mo [gitar] R [gitar] ‘guitar’ eR [sitar] (vo1F [setar] ‘sitar’ €Y [bibar] T [phul] ‘flower’
FT [kolom] khnawrn] pen gfeae [pensil] (if¥ [pensil] pencil e} [gwler] Hf37e [ghoriyal] crocodile

wiwm
fRz [xingho] &% [singho]  ‘lion’ AT [mwsal] I [bagh] ‘tiger’ | [songkhri] a3 [nimokh] ‘salt’
el [zuta] ST [zutha] ‘shoe’ deA3TeT [sendal] (603 [sendel]  ‘sandal’ A [gisib] 3=t [bisoni] ‘fan’
fofe: [siling] & [siling] ‘ceiling’ 3GA [ukhum] 1T [sal] ‘roof’ TG [gusuthi] 3% [uth] ‘lip’
SIS [gozal]  IMSilel [gazwl]  ‘nail’ T [skru] 7 [skru] ‘screw’ Altafer [mwnabili] 53T [xondhiya] ‘evening’
STSS [gazor]  d9MTeIX [gazor] carrot Hell [mula] 1 [mula] radish J4T [sokha] [ghonsirikal sparrow
ST [ata) 31TeT [ata] ‘flour’ Her [mwida] T [moidal] ‘corn flour’ | 31T [oma] sMaf [gahori] ‘pig’
(STTETT [gulap]  ITeld [golab]  ‘rose’ ARTS [narzi] TR [narzi] ‘marigold’ | # [mwi] 2fSef [horin] ‘deer’
g [athul] &Y [hanthu]  ‘knee’ EIE.” gt . _ EE_ ‘elbow’ 4T [sesal] <272 [xohapohu]  ‘rabbit’

2 [khilakhunthi] [kilakuti]

9T [angur] 3R [angur]  ‘grape’ fora-fAe [kismis] SR [kismis]  ‘raisin’ EI311&T [daobw] 3574 [bogoli] ‘crane’
13 [lau] o113 [nau] ‘boat’ SitgTaT [zahaz] SRS [zahaz] ‘ship’ HAerA [mwdwm] 1T [xorir] ‘body’
Tl [xuna] HeIT [sona] ‘gold’ JWT [rupha] 9 [rup] ‘silver’ YR [asugur] ¥ [nokh] ‘nail’
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ey

Target

Semantic Prime

Control Prime

Assamese Bodo Meaning Bodo Assamese Meaning Bodo ssamese Meaning
: , caningy | & ST [dwi NEEEIC ‘ , : S

fasaT [nizora] fASIRT [nizwra]  ‘spring bazrum [zolopropat] waterfall HIAYTH' [manthaso] F§ [kosu] arum

ST [gakhir] ISR [gaikher] ‘milk’ ar@r [dakha] @ [doi] ‘curd’ e [gwdwnal] & [dingi] ‘neck’

(sfer [seni] =afer [sini] ‘sugar’ TR [gur] 87 [gur] jaggery’ AT [swima] 339 [kukur]  ‘dog’

I [alu] 37T [alu] ‘potato’ Z'E 3ite] [gwawi Tjﬁ} I [mitha ;g{gteot 3R [arsi] @3 [aina]  ‘mirror’

vl [dorza] &SI [dorza] ‘door’ TR [Khirki] fAfFI [khiriki] ‘window’ &3St [haizeng] @Y [ada] ‘ginger’

67 [motor]  #eX [motor] ‘pea’ R [lesera] (<1641 [lesera] ‘bean’ glarar [hwuasa] 97 [lora] ‘boy’

PAAT ‘ , . ; P

fkomolal] @l [khomla] ‘orange A [lebu] (3] [nemu] lemon @IAT [khwmal] P [kan] ear

TS [roza] TS [raza] ‘king’ Tf [rani] 74t [rani] ‘queen’ TI&AT [thima] 8%fe [ukoni]  ‘louse’

?rljr(hon] AT [makhon] ‘butter’ e [gihi] &S [ghiu] ‘ghee’ ArGA [mwsrwm] 7441 [poruwa] ‘ant’

3757 [pitha] T [phitha] ‘pancake’ | oT% [laru] i [laru] ‘laddu’ HleToll [sanza] 79 [pub] ‘east’

12 [ai] 3715 [al] ‘mother’ | 37T%T [apha] w&el [deuta] ‘father’ TATTe [raimali] fanarox] ‘pineapple’

oG [gilas]  fTemmT [gilas] ‘glass’ F1T [kap] P17 [kap] ‘cup’ FIATe [swnab] %63 possim]  ‘west’

@3 [niyor] &R [nihir] ‘dew’ gar [khuwa] 34 [kuwoli] fog’ QreItd [khansri] @F [kesu] ‘earthworm’

T [balu] T [bala] ‘sand’ g7 [hadri] 5feT [dhuli] ‘dust’ HEH P [MWdWM e omita] ‘papaya’

phul]
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Non-Cognate Targets

Target Semantic Prime Control Prime
Assamese Bodo Meaning Bodo Assamese Meaning Bodo samnfese Meaning
9= [tusokK] T [tosok] ‘mattress’ | 3TTIg [gandu] ST [garu] ‘pillow’ A [sengphrem]  FYfS [modhuri]  ‘guava’
3T [murgi] graeit [dauzw] ‘hen’ grdwel [dauzla] $%4T [kukura]  ‘cock’ G [khurwi] fS [bati] ‘bowl’
&I [suli] Q=TS [khanai] ‘hair’ @At [khwmwn] (& [num] ‘hair’ 4T [bwisw] 3T [boyox] ‘age’
=9 [ghor] o1’ [no] ‘house’ ST [dera] ?fﬁif [kutir] ‘cottage’ | APY [muphur] ©TF [bhaluk] ‘bear’
T [mas] T [na] ‘fish’ AT [magur] B [magur] ‘Magur’ IIAT [phoraisa]  ®1@ [satro] ‘student’
N
@ (19 [pet] 3¢ [udwi] ‘belly’ 3YATY [uthumai] 1S [navi] ‘navel’ {19 [rau] ©HAT [bhaxa] ‘language’
1 [hat] @S [akhai] ‘hand’ | 3R [asi] Tefr[angul]  ‘finger | #9% [bhendi] (83 [bhendi] ;ﬁgﬁﬁ
©Te [bhat] 3ir@re [wngkham] ‘rice’ 3R [wngkhri] E)orkari] ‘curry’ TR [bigur] =1 [sal] ‘skin’
. . s ‘tube (&1 thrinial’
34T [kuwa] &R [dwikhor] well gHb TS [domkol] - HIAATT [phanthau] (bengena] brinjal
ifﬁ [xurjyo] eI [san] ‘'sun’ 3TE@THR [okhaphwr] B4 [sondro] ‘moon’ ool [lanzai] (151 [nez] ‘tail’
11 [rati] & [hor] ‘night’ el [san] S5 [xurjyo] ‘sun’ e [rwda] 17 [xir] ‘nerve’
3% [bonduk] &S [silai] ‘gun’ TOsce [pistol] o [pistol] ‘gun’ Teec, _ =1 [gham] ‘sweat’
[gwlwmdwi]
O A [embu] ‘frog’ YA &I [embu (=% [beng] ‘toad’ geT [khun] F1R [kopah] ‘cotton’

[bhekuli]

bonga]
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9cv

Target Semantic Prime Control Prime
Assamese Bodo Meaning Bodo Assamese Meaning Bodo samese Meaning
M2 [pahar]  gTaY [hazw] ‘mountain’ | argrg [haphau] foe [tila] ‘hill’ AT 1% [ongko] ‘mathematics’
[sankhanthi] _
FONS [kapur] T [si] ‘cloth’ ifer [phali] A ‘handkerchief' | a1rr [garai] =] [gha] ‘wound’
[rumal]
35 [botol] TR [dingri] ‘bottle’ ST [zag] ST [zog] Jug’ IR [saugiri] = [sobi] ‘picture’
w15t [sagoli] ST [bwrma] ‘9ot SIAT AteT [bwrma (84T [bhera] ‘sheep’ WU [khonthai] ~ FfJel [kobita] ~ ‘poem’
menda]
ol [xuta] TG [khundung] ‘thread’ el [ul] T [un] ‘wool’ AN I 779 [nohoru]  ‘garlic’
[sambram gufur]
EERN] 37T [okhal] rain’ TeAg [sandung] T4 [rod] ‘sunlight’ STeTe] [baniu] SETPIT ‘chilli’
[boroxun] [zolokiyal]
BlaEl ARET [mukhra] ~ ‘Monkey" | 1Ry [gorila] stfrT ‘gorilla’ ¢ [gudung] ©T7 [tap] ‘heat
[bandor] [gorila]
531 [soki] AT [masi] ‘chair’ T [sofa] (6/%T [sofa]  ‘sofa’ aTe [gab]  [rong] ‘colour’
3T [phul] fSaR [bibar] flower’ | &for [phuli] =T [puli] ‘sapling’ frg [bikhung] 313 [pithi] ‘back’
t9% [sorail @& [dau] ‘bird’ 3T [gang] MY [pakhi]  ‘wing’ JET [besor] EICREY ‘mustard’
[xoriyoh]
AT AT [bema] spider fe-fe [thikthika] (@91 [zethi]  ‘lizard’ =T [bon] «fF [khori] ‘firewood’
[mokora]
57§ [goru] Arat [mwswu]  cow AT [mwisw] T ‘buffalo’ ST [bwrla] &9 [dhonu] ‘bow’
ST [xap] &t [zibwu] snake 37519 [0zogor] SRR ‘cobra’ @eTe [khodal] (319 [kur] ‘spade’
=0 [toka] U [rang] money YT €13 ‘owl’ AT [mansi] <R [manuh] ‘human’
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L2V

Target Semantic Prime Control Prime

Assamese Bodo Meaning Bodo Assamese Meaning Bodo samese Meaning

AT WA [phoraisali] School EIETTorAT TR ‘college’ g [ha] G [mati] ‘soil’

[bidyaloi] [phoraisalima] [mohabidyaloi]

IR [moh] 7t [thamphwi] mosquito AT [thamphwi] A [makhi] ‘fly’ &7 [habru] (AT [buka] ‘mud’

o1 [kitap] =TT [bizab] book QT [lekha] 3t [bohi] copy’ g FISHAT ‘mushroom’
[mwikhun]  [kathphula]

§« [dhan]  ATS [mai] paddy AT [mairong] BIS [saul] ‘rice’ ARG POl [kaur]]  ‘crow’
[daukha] _

o1 [botah] &Y [bar] wind IREEr 331 [dhumuha] ‘storm’ RIGISE 3319 [kokal] ~ ‘back’

[barhungkha] [zanzi]

FLI4T [Kotar]]  ZraT [daba] knife farar [sikha] 1 [da] ‘broadsword’ AR [luwar] (ST [zuk] ‘leech’

TR &aT=TT [dwibana] flood Sifar [bangri] g ‘earthquake’ | fperrg % [phol] fruit’

[banpani] [bhumikompo] [phithai]

53 [soku] AT [megon] eye YN [musugur] = [bhry] ‘eyebrow’ 3T AT [akax]  ‘Sky’
[okhrang]

5= [gos] fST [biphang] tree TS [bilai] T® [pat] leaf e [khuga] ¥ [mukh] ‘mouth’

I/ [rasta]  STAT [lama] road Gty [phutpath] G [phutpath] ‘footpath’ URTA STl [kahi] ‘plate’
[thwrsi]

%19 [Kath] & [dongphang] ‘wood’ derer [tokta] ©&] [tokta] ‘plank’ f&q [khibu] ~ ©f¥@T [topina]  ‘buttock

ferstfer Talo [enzor] rat TR 8@ [enzor 51 [sika] ‘shrew’ SR [begor] 36 [guti] ‘seed’

[nigoni] sikha]

(=S [puhor]  &RT [swrang] light AT [khemsi] o%319 [ondhokar] ~ ‘darkness’ erafy ST [xalika]  ‘sparrow’
[dausri]

2ol [aita] TS [abwi] grandmother| st [abwu] 3] [koka] ‘grandfather’ | 311 [or] 5@ [zui] ‘fire’
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APPENDIX 1.
Word Targets and Corresponding Primes Used in Assaative Priming Experiments (3A, 3B, 3C, & 3D).

Cognate Targets

Target Associative Prime Control Prime
Assamese Bodo Meaning Bodo Assamese Meaning Bodo samese Meaning
(31 [bera] ST [bera] ‘fence’ 3itar [wuwal] 372 [bah] ‘bamboo’ YoTelTg [thunlai] TIf2ey [xahityo] literature
fof [tibhi] .13 [tibhi] ‘television’ | ATGYST [sauthun] 67 [solositro]  ‘cinema’ 8 [goi] SICI [tamul] betel nut
(@59 [bemar]  sSRTH [beram] ‘disease’ :gﬁ%r [muli] 334 [ouxodh] ‘medicine’ yrsSit [thaizwul] A [am] mango
N
2 73St [pukhur] BRI [phukhri]  ‘pond’ ag# [podum] ST [podum] ‘lotus’ GIaerd [khaulai]l ST [gal] cheek
312 [hah] grar [hangsw]  ‘duck’ X [bedor] SIS [mangxo] ‘meat’ &% [diru] TR [rosi] rope
IS [dari] a1 [dari] ‘beard’ T [khur] 9 khur] ‘razor’ S [zwmwi] T1E [dawor] cloud
F51 [kopal] ~ @TwTel [khaphal] ‘forehead’ | T [phwtha] (%16 [phut] ‘bindi’ [” Tl | FOTI3 [rongalau]  pumpkin
zwgwnar
s [gadho]  aTTE’ [gado] ‘donkey’ | I [gangsw]  Hi% [ghah ‘grass’ f@% [siphung] 3731 [bahi] flute
w4 [botor] SR [bwthwr]  ‘weather’ | &I+ [sandung] W [rod] ‘sunshine’ a‘g’ [dwihu] 7% [koloh] pitcher
(%61 [phesa] & [phesal] ‘owl’ g¥ [hor] 11 [rati] ‘night’ ¥dT [ruwa] fé’]’q’ [kuthar] axe
(@3 [sekend] HHUES [sekend] ‘second’ | €3Y [ghori] T8I [ghori] ‘watch’ & [thwi] (®9 [tez] blood
B1R [sah saha ‘tea’ fo&he [biskut biskut ‘biscuit’ (@197 [kekura crab
[sah] HIeT [saha] P [ INEREE T ] khangkhrai] [ ]
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Target

Associative Prime

Control Prime

Assamese Bodo Meaning Bodo Assamese Meaning Bodo ssamese Meaning

MoT [gitar] feR [gitar] ‘guitar’ | AUTT [methai] ST [gan] ‘song’ &R [bibar] T [phul] flower

% [kolom]  @reltel [khwiwm]  ‘pen’ @rfer [khali] o773 [siyahi]  ‘ink’ el [gwler] K31 [ghoriyal] crocodile

Rz [xingho]  f&% [singho] ‘lion’ EITAT [hagrama] = [zonghol] ‘jungle’ R [songkhri] forsta [nimokh] salt

el [zuta] ST [zuthal ‘shoe’ | 37 [athing] ©fF [bhori] ‘leg’ A [gisib] 3=t [bisoni] fan

fofe: [siling]  f&FS [siling] ‘ceiling’ | w@T [phangkha] =TT [pangkha] ‘fan’ TG [gusuthi] 3% [uth] lip

SIS [gozal]  3MTSitel [gazwi] ‘nail’ g1y [hathura] ~ =1@St [haturi]  ‘hammer’ | &iarfafer [mwnabili] ST [xondhiya] evening
g ST [gazor] ISR [gazor] ‘carrot’ | AT [satni] =16 [satni] ‘salad’ T&ET [sokhal] a6f9%T [ghonsirika] ~ sparrow

A6 [ata] 37T [ata] ‘flour’ BT [ruti] (o [ruti] ‘chapati’ | 37T [oma] sT=f¥ [gahori] pig

(ST [gulap]  3TelTe [golab] ‘rose’ g [su] PR [Kait] ‘thorn’ # [mwi] 2f9ef [horin] deer

g [athu] g1y [hanthu] ‘knee’ | T4 [bis] 33 [bix] ‘pain’ [T [sesa] T217R [xohapohul] rabbit

e [angur] 3TF{)|'\F [angur] ‘grape’ | St [zwu] 49 [mod] ‘wine’ ar3ii€! [daobw] 5T [bogoli] crane

<13 [lau] =113 [nau] ‘boat’ SAT [dwima] 4t [nodi] ‘river’ HArerH [mwdwm] 1T [xorir] body

STl [xuna] T [sona] ‘gold’ aTgeTT [gohena] SRl [gohona]  ‘jewellery” | 3TTHIT T [nokh] nail

o [nizora] T¥SIRT [nizwra]  ‘spring’ | & [dwi] ST [pani] ‘water’ AU [manthaso] ¥ [kosu] arum
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Target Associative Prime Control Prime
Assamese Bodo Meaning  Bodo Assamese Meahing Bodo samese Meaning
S [gakhir] TSR [gaikher] ‘milk HTH [phayos] T [payox] Kheer | syayar [gwdwnal e [ding] MoK
C&fer [seni] AT [sini] ‘sugar | f&YTS [mithai] f3r51® [mithai] ‘sweet’ | T [swimal] $99 [kukur]  dog
arffal] 3T [alu] ‘potato’ | TSI [sambram] P [piyaz] OO | AR [arsi] o faina
%arfar icali ‘curtain’ . i
WS [dorza] ST [dorza] ‘door’ iphwisali] 71 [pordal S g1t [haizeng] T [ada] ginger
61 [motor] X [motor] ‘pea’ gaTfet [ghugni] ot [ghugni ghugni glarar [hwuasa] T 7 [lora] boy
tkomola] @HeT [khomla] ‘orange’ R [rwsi] pl L1ce @H#AT [khwma] F1 [kan] ear
TN ‘palace’ I
97 [roza] ST [raza) ‘king’ ToTHg el [razmohol] Sl PEACE" | B [thima] aFfi[ukon]  OU>¢
o% [razpraxad]
© &% [loph] (7% [loph] ‘bread’ ant

Eﬁhon] AT@ [makhon]  ‘butter’ G [mwsrwm] 13T [poruwa]
7 [pitha] ~ fsam [phitha] ~ ‘pancake’ | ST [bwisagu] {2 [bihu] ‘Bihv' | greer [sanza] 3 [pub] east

' NI t ‘child’ ineapple
% [ai] 3T [ai] ‘mother | T [gotho] [xontan] TR [raimali] AT pineapp

[anarox]
T9d ‘sherbet’ west

oG [gilas] e [gilas] ‘glass’ [sorbot] 5% [sorbot] HITS [swnab] IR6 possim]

: itkal ‘winter’ . earthworm
P lyo] @R dew | T a‘f‘“ [gwzang OFT [itkal] A [khansri] &g [kesu]

wr

i ‘sea’ A apaya
7] [balu] dTelT [bala] ‘sand’ T [lwithw] TS [xagor] ohul] B [mwdwm SIfreT [omita] papay
©R% [tusok]  dH [tosoK] ‘mattress’ | 5 [em] 1 [bisonal yed T3 [sengphrem] ?ﬁh 1 guava
modhuri

TH -1537_09614103



TEY

Non-cognate Targets

Target Associative Prime Control Prime
Assamese Bodo Meaning Bodo Assamese Meaning Bodo samese Meaning
M [murg] @ [dauzw]  hen’ arae [daudwi] I [koni]  ‘egg’ 7Y [khurwi] A1 [bati] ‘bowl
& [suli] @S [khanai]  ‘hair @i [khanzung] ~ ®f [phoni]  ‘comb’ | s r e T [boyox] 29
@ rEaa (61®1 [sutal] ‘courtyard’ ‘bear’
=Y [ghor o' [no ‘house’ HBY [muphur © bhaluk
[ghor] [no] khamsal] AP [muphur] T ]
% [mas] T [na] fish’ o [ze] ST [zal] e AT [phoraisal w13 [satro] student
oA o [sorbi ‘fat ‘language’
(1@ [pet] 3¢ [udwi] ‘belly’ [mezem] [sorbl] T4 [rau] ©A [bhaxa]
7@ [hat] TS [akhai] ‘hand® | 3T [asan] ¥ [khary]  ‘bangle’ | e rhendi (ofs [bhendi] 'ady’s finger
©Te [bhat] 3@ [wngkham]  ‘rice’ 3751 [bhoz] (oS [bhuz]  ‘feast faere [bigur] =1 [sal] ‘skin’
. . ) ST [balthing]  J5s ‘bucket’ @A ‘brinjal
341 [kuwa] & [dwikhor] well [balting] BT [phanthaul] (bengenal
3 I t) £t '|1
Yfi? [xurjyo] dTeT [san] ‘sun’ %1 [groho] 2% [groho] plane olleTalTs [lanzai] (151 [nez] A
q ¢ t t ¢ ’
1o [rati] & [hor] night | ETORTE [hathorkhi] ~ ©T [tora] sar e [rwda] R [xir] nerve
‘war’ ‘sweat’
775 [bonduk]  T&elTS [silai] ‘gqun’ craeT [dauhal Ta [zuddho] e [gwiwmdwi] =T [gham]
@Rg [kh F% [kaso ‘tortoise’ ‘cotton’
S THG [embu] ‘frog’ [khg=eud lkasc] @ [khun] 5172 [kopah]
[bhekuli] > 2
RIS [pahar] greiilhazw] ‘mountain’ | g«1g¥ [dondor] 837 [guha] ‘cave’ [E“ kzlhl L tlh'] 9F [zontu] ‘mathematics’
sankhanthi

TH -1537_09614103



cey

Target Associative Prime Control Prime

Assamese Bodo Meaning Bodo Assamese Meaning Bodo samese Meaning
FITF [kapur] T [si] ‘cloth’ | &Xf¥ [dorzi] uf [dorzi] ‘tailor’ IR [garali] g [gha] wound
54 [botol] &3 [dingri] ‘bottle’ | & [dwi] M [pani] ‘water’ ArgImR [saugiri] =i [sobi] picture
SIS [sagoli]  SR&AT [bwrma] ‘goat’ X [bedor] TR [manxo] ‘meat’ QAU [khonthai] FfJel [kobita]  poem

®T [xuta = [khundun ‘thread’ | ST [bezi TS [bezi ‘needle’ 55 nohoru arlic
Yol [xuta] GG al [bezi] [bezi] ‘[s”;m'ab"ra' m“'qg‘u‘ . Tq [ 1 g

i 37@T [okha] ‘rain’ STUR [bwthwr] o4 [botor] ‘weather' | STelel [banlu] - chilli
[boroxun] > [zolokiya]
9 [bandor] FHRET [mukhra] ‘monkey’ | UTfeR [thalir] e [kol] ‘banana’ | 71 [gudung] 17 [tap] heat
B3I [soki] AR [masi] ‘chair’ anfe [gadi] st [gadi] ‘cushion’ 91T [gab] R [rong] colour
% [phul] &R [bibar] ‘flower’ [b'bl [ b“ :_] 15T [bagan] ‘garden’ fag [bikhung] 53 [pithi] back
ibarbari
5912 [sorai] cTd [dau] ‘bird’ GIaeT T [daubasa]  J72 [bah] ‘nest’ S3X [besor] [xor.iyoh] mustard
%41 [mokora] SHT [bema] spider | 9ATST [bemaze] : web g1 [bon] JfF [khori] firewood
[mokora jal]

sT'q [goru] ArEt [mwswu] cow IMER [gwbwr] (5199 [gubor] ‘cow dung’ | ST [bwrla] & [dhonu] bow
ST [xap] &t [zibwu] shake el [neulai (@5 [neul] ‘mongoose’| WeTdl [khodal] (@19 [kur] spade
537 [toka] T [rang] money | S8 [besen] wIS [dam] ‘price’ AT [mansi] &R [manuh]  human

BT HIATfer [phoraisali]  school PRITR N 5% [xikkhok] ~ ‘teacher | &T [ha] 1B [mati] soil
[bidyaloi] [phwrwnggiri]
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Target

Associative Prime

Control Prime

Assamese Bodo Meaning Bodo Assamese Meaning Bodo samese Meaning

32 [moh] Atk [thamphwi] mosquito AR [musri] S9AT [athuwa] ‘nrr;gsquito gTs] [habru] (137 [buka] mud

fFer [kita fSTE [bizab book buhum <1 [prithibi ‘earth’ ) mushroom

[kitap] [ ] il [ ] ‘Tﬁl@[ [P ] [mwikhun] [kathphula]

g1 [dhan] ATS [mai] paddy 37191 [abad] afs [kheti] ‘cultivation’ [d” I Eklh : FTOST [kauri] crow
aukha

FoR [botah] &R [bar] wind G “_E _E” t E, , ‘Bordoichilla’ | ST [zanzi]  $F1 [kokal] back

[bardwisikhla] [bordoisila]

FGI9T [kotari]  &TeT [daba] knife QATA [khemsi] &f% [kesi] ‘scissor’ AR [luwar] (ST [zuk] leech

T a1l [dwibana]  flood aTeTeY bandw] a1 [bandh] ‘dam’ s %7 [phol] fruit

[banpani] [phithai]

5% [soku] A3ITT [megon] eye HHAT [sosma] &% [sosmal] ‘spectacle’ 36T [okhrang] ST [akax] sky

sT% [gos] fwT [biphang]  tree 1T [saya] wl [sa] shadow’ I [khuga] 3 [mukh] mouth

191 [rasta] ST [lamal] road R [gari] SITST [gari] ‘car’ AR [thwrsi]  F73 [kahi] plate

F15 [kath] ST [dongphang] ‘wood’ 37T [aranggal] G181 [mez] ‘table’ &g [khibu] ©fsaT [topina] buttock

fasfa [nigoni] TSR [enzor] rat AEfST [mauzi] TS [mekuri] ‘cat’ SR [begor]  8fF [guti] seed

("= [puhor]  &RT [swrang] light AT [sathi] wIfe [sati] ‘umbrella’ grafd [dausri]  *nfe<T [xalika] ~ sparrow

SRe] [aita] 37T [abwi] grandmother| Tel’ [solo] FIRAT [kahini] ‘story’ 31X [or] T2 [zui] fire
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APPENDIX J.
Word Targets and Corresponding Primes Used in Phorogical Priming Experiments (4A, 4B, 4C, & 4D).

Cognate Targets

Target Phonological Prime Control Prime
Assamese Bodo Meaning Bodo Meaning Assamese Meaning Bodo Assamese Meaning
(397 [bera] ST [bera] ‘fence’ ST [dera] ‘cottage’ (94T [kera] ‘squint eyed’| YsTelTs [thunlai] E(Taﬁlh_\?tgyO] ‘literature’
372 [hah] g r [hangsw]  ‘duck’ gl [han] it S [mangxo] ‘meat’ &2 [diru] TR [rosi] ‘rope’
WIS [dari] a1 [dari] ‘beard’ R [gari] ‘car’ 1 [bari] ‘stick’ S [zwmwi] T&9 [dawor]  ‘cloud’
Fo4 [botor]  STUR [bwthwr]  ‘weather’ SR [owswr]  ‘year’ %4 [bosor]  ‘year ?.‘\T:f [dwihu] P2 [koloh] ‘pitcher’
91 [alu] 311e] [alu] ‘potato’ 37t [ali] ‘road’ 919 [athu] ‘knee’ 3R [arsi] SR4T [aina] ‘mirror’
TS [roza] TS [raza) *king’ T [rwdal] ‘nerve’  STISY [gazal] ‘joke’ AT [thima] 8%f [ukoni]  ‘louse’
387 [pitha] T [phitha]  ‘pancake’ e [sita] ‘pyre’ feT [phita] ‘ribbon’ Tl [sanza] 53 [pub] ‘east’
I [ai] 3715 [ai] ‘mother’ g1 [dai] ‘crime’ SN [gal] ‘cow’ TATTe [raimali] [?:j:x] ‘pineapple’
g [niyor] AR [nihir] ‘dew’ m] ‘'silence’  faf3T [nibir]  ‘intimate’ @rfd [khansri] (& [kesu] ‘earthworm’
I [balu] T [bala] ‘sand’ T [thalw] gjzﬂe, sFmmala]  ‘garland’ ;nn?v?wﬂhu” aifiteT [omita]  ‘papaya’
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Non-cognate Targets

Target Phonological Prime Control Prime
Assamese Bodo Meaning Bodo Meaning Assamese Meaning Bodo Assamese Meaning
AT [mas] ol [na] “fish’ o1 [bas] ‘bus’ al [da] ‘broadsword’ | BIIET [phoraisa]  ®1a [satro] ‘student’
(1% [pet] 3¢ [udwi] ‘belly’ | 9=< [pent] ‘pant’ Tud [udoi]  ‘rise’ T4 [rau] ®T [bhaxa]  ‘language’
71 [hat] 3TETS [akhai]  ‘hand’ | R [har] ‘rate e [akhoi]  ‘puffed rice’ | &9 [bhendi] (8f3 [bhendi] f'lﬁgérs
8 s [silai ‘gun’ bondu]  ‘friend’ o2 [silai]  ‘stitching’ Tt 1% [gham ‘sweat’
(bonduk] [silai] g seig [ | [silai] g N —— [gham]
&
a FITF [kapur] & [si] ‘cloth’ | HHT [muphur] ‘bear f= [ghi] ‘ghee’ IR [garai] g [gha] ‘wound’
SIS [sagoli]  SAT [bwrmal] ‘goat’ Pl “_ ‘mad’ KAl ‘aunt’ QAU [khonthai]  FfF@T [kobita]  ‘poem’
[phagli] (fem) [bormal]
G912 [sorai]l  &d [dau] ‘bird’ IRTT [gorai]  ‘horse’ 1S [lau] ‘gourd’ S3X [besor] [xor.iyoh] ‘mustard’
AT [bema] spider ) ‘monkey’  (B¥T[tema]  ‘can’ &1 [bon] Jf [khori] firewood’
[mokora] [mwkhra]
19 [dhan] TS [mai] paddy | & [dan] ‘alms’ =12 [sai] ‘ash’ gra@r [daukha] FToST [kauri]  ‘crow’
F19 [kath] & [dongphang] ‘wood’ | GTY [path] ‘text’ TP [dath]  ‘thick’ & [khibu] Sf¥&T [topina]  ‘buttock’
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APPENDIX K (i).

Word Targets and Corresponding Primes Used in Semdaic Categorization Experiments (5A).

Cognate words

Examplars Non-exemplars

Assamese ) Bodo Bodo Assamese ; Bodo Bodo

Target Meaning Translation Prime Form Control Target Meaning Translation Prime Form Control

STY [gadho] ‘donkey’ 97Tc’ [gado] ol [lado] Y [mod] ‘wine’ St [zwu] &t [bwu]

%2 [xingho] ‘lion’ &g [singho] &g [mingho] sT% [gos] ‘tree’ ST [biphang] R [riphang]
B R [xiyal] ‘fox’ et [siyall ST [biyal] %f4 [phoni] ‘comb’ "reAs] [khanzung]  STefsf [banzung]
” (14T [ghura] ‘horse’ IR [gorai] HIT [morai] fa=1 [bisona]  ‘bed’ TH [em] 3H [um]

T [ut] ‘camel’ 3¢ [ut] TC [et] ST [pani] ‘water’ & [dwi] & [hwi]

ST [apel] ‘apple’ 3%t [aphel] Mol [gaphel] HY [ghor] ‘house’ o1’ [no] %’ [pho]

SMeF [angur]  ‘grape’ 3R [angur] SR [ingur] ol [xuta] ‘thread’ g-g [khundung]  ¥=Tg [lundung]

FITT [kothal] ‘jackfruit’ Yle1ATeT [khanthal] dMMeTAT [ganthal] 9 [boroxun]  ‘rain’ 31dT [okha] 3dT [ikha]

[ngti] ‘pear’ A9t [naspoti] A9 [maspoti] (©9 [tez] ‘blood’ & [thwi] 3 [rwi]

O[S [tormuz]  ‘watermelon’ T [tormuz] IRAST [gormuz] FHIET [Kkotari] ‘knife’ cTdT [daba] ITeT [saba]
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Non-cognate words

Examplars Non-examplars
Assamese Meaning Bodo Bodo Assamese Meaning Bodo Bodo
Target Translation Prime Form Control Target Translation Prime Form Control
339 [kukur]  ‘dog’ AT [swima] AT [gwima] $O1F [kuthar]  ‘axe’ &aT [ruwa] aT [buwa]
s/ [goru] ‘cow’ Ardt [mwswu] Sirat [zwswu] =19 [pahar]  ‘mountain’  gSIT [hazw] AT [nazw]
J7F [bandor] ‘monkey’ FRET [mwkhra] SIRAT [zwkhra] TR [rosi] ‘rope’ f&® [diru] 3% [ziru]
zfer [horin] ‘deer’ & [mwi] St [zwi] 531 [toka] ‘money’ 3 [rang] T [bang]
B TSI [hati] ‘elephant’ #HeX [mwider] &I [swider] @M [ada] ‘ginger’ &1 [haizeng] ISt [laizeng]
\I
S [am)] ‘mango’ T8St [thaizwu] A8l [naizwu] 3 [buku] ‘chest’ o [bikhal] for@r [likha]
F [kol] ‘banana’ Tfer [thalir] IMfer [galir] feerT [kitap]  ‘book’ o [bizab] TgaTe [khizab]
(anarox] pineapple TIATT [raimali] SrgATTer [daimali] J73 [bahi] flute &% [siphung] fa% [niphung]
BB ‘ , ‘ ; s
(modhuri guava A [sengfrem] &I [dengfrem] YEJ‘Y [xurzyo] sun eI [san] oTeT [nan]
Sfer [omita]  ‘papaya’ Ihl ill]l Bt [mwdwm flhi 1 BT [rwdwm 3=t [bisoni]  ‘fan’ A [gisib] AT [misib]
phu phu
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APPENDIX K ().

Word Targets and Corresponding Primes Used in Semdic Categorization Experiments (5B).

Cognate words

Examplars Non-examplars

Bodo Meaning Assame_se _ Assamese Bodo Meaning Assame_se _ Assamese (L2)
Target Translation Prime Form Control Target Translation Prime  Form Control
d7Te’ [gado] ‘donkey STIY [gadho] =14 [ladho] St [zwu] ‘wine’ 49 [mod] &4 [zod]
8% [singho] ‘lion’ 2 [xingho] 32T [mingho] TS [biphang] ‘tree’ 5T [gos] % [nos]

A T&arer [siyal] ‘lion’ 37T [xiyal] 33 [biyal] @reAsf [khanzung]  ‘comb’ fef [phoni] gfe [ghoni]

w

® IR [gorai] ‘horse’ (J7aT [ghura] (I1aT [nura] TH [em] ‘bed’ famaT [bisoni] fFwaT [kisona]
3e [ut] ‘camel’ TG [ut] 36 [it] & [dwi] ‘water’ M [pani] STt [gani]
3TThel [aphel] ‘apple’ AT [apel] S [lapel] o’ [no] ‘house’ =Y [ghor] %9 [phor]
3-Ti?lT [angur] ‘grape’ A [angur] A%S [engur] Eﬁg [khundung] ‘thread’ ol [xuta] 2ol [huta]
GrYrel [khanthal]  ‘jackfruit’ FI1 [kothal] 38T [mothal] 31dT [okha] ‘rain’ S [boroxun] &3 [zoroxun]
A9t [naspoti] ‘pear’ A65fS [naspoti]  E(S [laspoti] | & [thwi] ‘blood’ (®9 [tez] (%9 [phez]
XAt [tormuz] ‘watermelon’ @33 [tormuz] 21 [inarox] cTsT [daba] ‘knife’ FGIST [kotari] SGIST [motari]
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Non-cognate words

Examplars Non-examplars
Bodo Meaning Assamese Assamese Bodo Meaning Assamese Assamese
Target Translation Prime Form Control Target Translation Prime Form Control
AT [swima] ‘dog’ 33 [kukur] 34 [lukur] FaT [ruwal ‘axe’ 3914 [kthar] 351 [buthar]
ArEt [mwswu] ‘cow’ 514 [goru] 79 [hory] &St [hazw] ‘mountain’ T [pahar] F1E [kahar]
ARET [mwkhra] ‘monkey’ 319 [bandor] s< [gandor] &% [diru] ‘rope’ TR [rosi] ! [zosi]
F [mwi] ‘deer’ 33 [horin] AT [morin] T [rang] ‘money’ 537 [toka] FFT [nokal]
#HeT [mwider] ‘elephant 276! [hati] Te! [lati] gISi [haizeng]  ‘ginger ST [ada] T [ladal]
TSt [thaizwu] ‘mango’ I [am] I [om] fr@T [bikha] ‘chest’ 33 [buku] IF [zuku]
7o [thalir] ‘banana’ ¥ [kol] 2 [khol] TS [bizab]  ‘book’ e [kitap] a1 [mitap]
AT [raimali] ‘pineapple’ V&Y [anarox]  X91&9 [inarox] | f® [siphung]  ‘flute’ J73 [bahi] 73T [zahi]
e [sengfrem] ‘guava’ 4 [modhuri] wyf3 [dodhuri] | T [san] ‘sun’ ST [xurzyo] 3 [murjyo]
HAGIA Bl [mwdwm phul]  ‘papaya’  SiIfreT [omita] 3frer[imita] | I8 [gisib] ‘fan’ fa=at [bisoni] far=t [gisoni]
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APPENDIX L (i).

Word Targets and Corresponding Primes Used in Trangtion Recognition Experiments (6A).

Cognate
. - . Phono-
L1 Target Semantic Control Associative Control Phonlogical Control trans Control
ST [bera] (W@ [dewal] 7% [Koloh] 37z [bah] fasrar [nimokh] (31 [beka]  f&fF [sithi] (@7 [kera] TS [bati]
‘fence’ ‘wall’ ‘pitcher’ ‘bamboo’ ‘salt’ ‘bent’ ‘letter’ ‘squint eyed’ ‘bowl’
&Ik [dari] (5% [guph] 2fSer [horin] 39 [khur] 32 [zui] a1 [baki] F91% [kopah] 1S [mari] 86 [guti]
‘beard’ ‘moustache’ ‘deer’ ‘razor’ ‘fire’ ‘expensive’  ‘cotton’ ‘bar’ ‘seed’
3T [alu] ZE} SLImitha e xondhiya] ST [piyaz] 7@ [poruwa] 3% [aphu] ?;‘j] gy Sland $%1 [kokal]
‘potato’ ‘sweet potato’ ‘evening’ ‘onion’ ‘ant’ ‘poppy seed’ ‘shoulder’ ‘and’ ‘back’
ST [raza) 14 [rani] szt [gahori] IO [razproxad] f6f® [dingi] e [gaza] S [sorbi] i [xoza] =T [sal]
‘king’ ‘queen’ ‘pig’ ‘palace’ ‘neck’ ‘joke’ ‘fat’ ‘cage’ ‘skin’
373 [ai] (WSe] [deuta] “hg “ﬂk S& [xontan] 839 [ukoni] TR [gai] Il [randa] 212 [khai] = [rong]
‘mother’ ‘father’ [g onsm' al ‘child’ ‘louse’ ‘cow’ ‘adze’ ‘ditch’ ‘color’
sparrow
AT [nihir] 33 [kuwoli] TR [rosi] Mo [xitkal] wifrel [omita] 9SG [nibir] e [xikol]  f6®F [siyor] 3 [mukh]
‘dew’ ‘fog’ ‘rope’ ‘winter’ ‘papaya’ ‘intimate’ ‘chain’ ‘scream’ ‘face’
dTelT [bala] gfer [dhuli] (3@ [kekura]  S15TF [xagor] 79 [pub] T [mala] 5912 [sorai] iﬁ(&talu] f3fS [pithi]
‘sand’ ‘dust’ ‘crab’ ‘sea’ ‘east’ ‘necklace’ ‘bird’ ar , ‘back’
palate
g@r [hangsw]  F1912 [razhah] FETI3 [rongalau] TSt [pukhuri] ST [adal] 3P [monso]  F120 [Kait] 312 [kah] 3131 [kahi]
‘duck’ ‘swan’ ‘pumpkin’ ‘pond’ ‘ginger’ ‘stage’ ‘thorn’ ‘bell metal’  ‘plate’
fRerT [phitha] 14 [laru] F7=Y [bahi] 22 [bihu] Eﬁi‘:]“a] fiel [phita] TS [gor] 3517 [pipa] [?f:)?;a]
‘pancake’ laddu flute Bihu ‘butterfly’ ribbon rhinoceros barrel ‘buttock’
ST [jutha] daTsTel [sendal] % [phul] ©fF [bhori] WIT [tamul] 6):57 [zutha] ~ 3JaT[mukha] ¥BT[khuta]  SIFTT [akax]
‘shoe’ ‘sandal’ ‘flower’ ‘leg’ ‘betel nut’ ‘ort’ ‘mask’ ‘pillar’ ‘sky’
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Non-Cognate

L1 Target Semantic Control Associative Control Phoblogical Control Phono-trans  Control
& [na] BT [magur] ©1FF [dawor] S [zal] E”%ﬁ qf [gha] 51 [saki] MG [pas] fF [khori]

i . L . } o [ratipuwal] , ) . , P e ;
“fish’ Magur fish cloud net . L= wound lamp five firewood

morning
3¢ [udwi] S [nabhi] T4} [sreni] & [sorbi] 4{S [modhuri]  ©%F [udoi] S [lathi] T% [bet] 334 [ouxodh]
‘stomach’ ‘navel’ ‘class’ ‘fat’ ‘guava’ ‘rise’ ‘stick’ ‘cane’ ‘medicine’
Aemg [silai] {9 [pistol] ST [gal] %@ [zuddho] (&5 [nez] foe [silai] 1t [hati] ? ﬁd . SIRE [possim]
‘gun’ ‘pistol’ ‘cheek’ ‘war’ ‘tail’ ‘stitching’ ‘elephant’ ‘[son u ] ‘west’
trunk

& [si] LN [rumal] <19 [xorir] w3 [dorzi] 3917 [kuthar] f& [ghi] & [supi] 1k S 1T pani]
‘cloth’ ‘handkerchief’ ‘body’ ‘tailor’ ‘axe’ ‘ghee’ ‘funnel’ ‘[bﬁ?ur] ‘water’
S#T [bema] ST [zethi] 2 [nokh] e aks | e [til] (BT [tema] S[2f [xuhuri] &7 [sokora] (T [bou]
‘spider’ ‘lizard’ ‘nail’ ‘[vrcé)b,oraza] ‘sesame’ ‘can’ ‘whistle’ ‘silk moth’ ‘sister-in-law’
ATS [mal] 518+ [saul] S [am] A [kheti] F1 [kan] 212 [sai] A1 [xing] ST [gan] % [nak]
‘paddy’ ‘rice’ ‘mango’ ‘cultivation’ ‘ear’ ‘ash’ ‘horn’ ‘song’ ‘nose’
Sl ool tokta] 2 ‘.tjh.b. T [mez] 1% [kandho] ‘*E:*FR A IS | T [dath] @ [kesu]
[dongphang]  «jan) [prithibi] ‘table’ ‘shoulder’ [Phungphang] [nangol] ‘thick’ ‘worm’
‘wood’ earth insincere plough
aId [dau] MM [pakhi] 5 [zuk] 72 [bah] SIS [anarox] TS [lau] 390 [korot] Y1 [xorai]  FfJw] [Kobita]
‘bird’ ‘wing’ ‘leech’ ‘nest’ ‘pineapple’ ‘gourd’ ‘saw’ ‘xorai’ ‘poem’
TETS [akhai]  9Yfe [anguli] A=At [bisoni]  AT§ [kharu] Ezsl:]rjpoti] S [akhoi] T [zal] M [pat] TferT [xalika]
‘hand’ finger fan bangle ‘oresident puffed rice net leaf Indian Myna
SRHAT [bwrma] (&7 [bhera] %9 [zor] AR [mangxo] Hfx2 [phoring] 397 [borma] [1prit\hibi] ?321"] &7 [tiyoh]
‘goat’ ‘sheep’ ‘fever’ ‘meat’ ‘grasshopper’ ‘aunt’ ‘earth’ ‘mad (fem) ‘cucumber’
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APPENDIX L (ii).Word Targets and Corresponding Primes Used in Tranation Recognition Experiments (6B).

Cognates
L2 Target Semantic Control Associative Control Phonlogical Control Phono-trans  Control
(I91[bera] 5w [inzur] &g [dwihu] 3itaT [wuwa] TR [songkhri] &7 [dera] TSI [laizam]  TRT [khera] Y [khurwi]
‘fence’ ‘wall ‘p?tcher’ ‘bamboo’ ‘salt’ ‘cottage’ ‘letter’ ‘squint eyed’  ‘bowl’
IS [dari] % [goph] & [mwi] T [khur] 3R [or] R [gari] gt [khun] a1 [bari] IR [begor]
‘beard’ ‘moustache’ ‘deer ‘razor’ ‘fire’ ‘beard’ ‘cotton’ ‘garden’ ‘seed’
ST [alu] M 3] [gwdwi AT HTHASTH [sambram] HEH 379 [abu] HIthTer [phaphli]  3TRT [arw] fag [bikhung]
‘potato’ alu] ‘sweet [mwnabili] ‘onion’ [mwsrwm] ‘breast’ ‘shoulder ‘and’ ‘back’
potato’ ‘evening’ ‘ant’

FoT[roza]  fe [rani] 37AT [oma] TSTHg T CICACH SIS [dorza] ASH [mezem]  HTAST TS99 [bigur]
king’ ‘queen’ ‘pig’ [razmohol] [gwdwna] ‘door’ ‘fat’ [sanza] ‘east’ ‘skin’

‘palace’ ‘neck’
12 [al] 31T [aphal] QT [sokha] 32T [gotho] AT [thima] g [lai] T=aT [randa] T [rai] IS [gab]
‘mother’ ‘father’ ‘sparrow’ ‘child’ ‘louse’ ‘adze’ ‘scold’ ‘color’
o= [niyor] AR [nihir] &% [diru] ST YR AT Bl AR [nwgwr] TR [zinizri] &R [dihi)  #rar
‘dew’ ‘fog’ ‘rope’ [gwzang bwthwr]  [mwdwm phul]  ‘city’ ‘chain’ ‘mansion’ [mwkhang]

‘winter’ ‘papaya’ ‘face’
I [balu] g1fe [hadri] g oraT [Iwthw] "I [sanza] — Tell [thalw] &Id [dau] el [tala] fog
‘sand’ ‘dust’ [khangkhrai] ‘sea’ ‘east’ ‘hard palate’ ‘bird’ ‘lock’ ‘back’

‘crab’
312 [hah] ETARTST SEAR BRI [phukhri] gl [haizeng] & [han] g [su] arrar AR [thwrsi]
‘duck’ [hangswraza] [zwgwnar] ‘pond’ ‘ginger’ ‘pick up’ ‘thorn’ [gangsw] ‘plate’
‘swan’ ‘pumpkin’ ‘grass’

97 [pitha] &% [laru] &% [siphung] S| [bwisagu] ~ TATAR [sikhiri] T [phita] el [ganda] 4T [phisa] & [khibu]
‘pancake’ ‘laddu’ ‘flute’ ‘Bihu’ ‘butterfly’ ‘ribbon’ ‘rhinoceros’ ‘child’ ‘buttock’
el [zuta] AASTeT [sendal] f9eR [bibar] 37T [athing] 15 [goi] AT [khuntha] ~ F@T [mukha] @ [khotha] 31T [okhrang]
‘shoe’ ‘sandal’ ‘flower’ ‘leg’ ‘betel nut’ ‘pillar’ ‘mask’ ‘room’ ‘sky’
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Non-cognates

L2 Target Semantic Control Associative Control Phonblogical Control Phono-trans Control
= [mas] AR [magur] S [zwmwi] ST [ze] % [phung] ST [bas] T [sathi] g [ha] &7 [bon]
fish’ ‘Magur fish’ ‘cloud’ ‘net’ ‘morning’ ‘bus’ ‘lamp’ ‘soil’ firewood’
(19 [pet] 3YAY [uthumai]  UTET [thakhw]  Hte A [sengphrem] ST [bet] arafy lauthi] e [khudwi] — #fer [muli]
‘stomach’ ‘navel ‘class’ [mezem]fat ‘guava’ ‘bat’ ‘stick’ ‘medicine’
3% [bonduk] fasEe [pistol] @kh'ai;”lq_ grael [dauha] @SS [lanzai] =g [bondu] HeX [mwider]  foeg [bilai] AT [swnab]
‘gun’ ‘pistol’ [ au a'|] ‘war’ ‘tail’ ‘friend’ ‘elephant’ ‘leaf’ ‘west’
cheek
FICTE [kapur]  Ifer [phalli] A g3 [dorzi] &4 [ruwal] AR [nathur] &R [hasung] & i & [dwi]
‘ ' . o [mwdwm] . o e N . [zi] ‘ :
cloth handkerchief ‘body’ tailor axe prawn funnel water
A N$aT [mokora]  feRfeRr SR §AT of [bema T&FS [sibing] ARET [mwkhra] g@ﬁ[husel] AT [swima] STt [bazwi]
c"% ‘spider’ [thikthika] ‘lizard’ ‘[ﬁzil:,gur] ze] ‘web’ ‘sesame’ ‘monkey’ ‘whistle’ ‘dog’ ‘sister-in-law’
1 [dhan] kSirc paf E‘h'ss_” 3TETE [abad]  @rAT a1l [dan] 3T [gong] &1y [dai] T A
‘paddy’ [ankham]‘rice’ ‘[t aIZWL'j] field’ ‘ear’ ‘alms’ ‘horn’ ‘[gontyong]
mango nose
F19 [Kath] dereT [tokta] g [buhum] Sl GIthfol [phaphli] 2T [path] pITle] | 2r:7r o @khla a _
‘wood’ ‘plank’ ‘earth’ ,[arangga] ‘shoulder’ ‘text’ ‘[nangwi] [F ongp f;lng] [ ans'rl]
table plough big tree worm
5912 [sorai] 3l [gang] AR [luwar] ; AT [raimali] IR [gorai] T [Korot] @13 [lau] Gerar .
(i e o , [daubasa] - , . ¥ . , . . [khonthai]
bird wing leech - pineapple horse saw bottle gourd’ | :
nest poem
7@ [hat] 3R [asi] AR [gisib] 37T [asan] A _ _[ gR [har] o [ze] 37TATS [amai] Q@ [sokha]
‘hand ‘finger ‘fan ‘bangle [aphadgiri] ‘enter’ ‘net ‘maternal uncle’ ‘Indian Myna
ger an angle ‘president’ enter ne maternal uncle naian Myna
w1t [sagoli] SRAT HAelel [owrma  STASITTT SeX [bedor] AT [guma] FrETfer [phagli] g [buhum] SR [bwrla] YTIGA [thaisum]
‘goat’ menda] [lwmzanai] ‘meat’ ‘grasshopper’ ‘mad (fem)’ ‘earth’ ‘bow’ ‘cucumber’
443
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APPENDIX M (i).

Word Targets Used in Word Naming and Word Translaton Experiments (Categorized List).

Cognate words

Fruit Vegetable Animal Bird Kitchen Item
3T%hel [aphel)ACT [apel] 317e] [alu]/e [alu] e’ [gado]/sMe [gadho] | ST [phesaj®bT [phesal] A [samusETlE
‘apple’ ‘potato’ ‘donkey’ ‘owl’ [samus]'spoon’

AR [angur]/TRgS [angur] ISR [gazor]ASR [gazor] g [singho]ffizz SrerATfer [badamaliJagfer FHeal [ketli]/ @6 [ketli]
‘grape’ ‘carrot’ [xingho] ‘lion’ [baduli] ‘bat’ ‘kettle’
GrerdTer [khanthal 8T HeIr [mula]Ae [mula] et [siyal]/fFrare aT2r [batho[®Th! [bhatou] e [gilas)/f5eTTE [gilas]
[kothal] ‘jackfruit’ ‘radish’ [xiyal] ‘fox’ ‘parrot’ ‘glass’

: _[naspotl]F{TS e #HCT [motor]/AGF [motor] =t [gorailk &Y [hangsw]&Tz [hah] ST [zag)svsT [zog]
[naspoti] s [ghura] ) ) G
h ) pea . ; duck jug
pear horse
A [tormuz] =33 [tormuz] | Fershisr [phulkobil/a#fF [phulkobi] | 3€ [ut]/SG [ut] %RI [pharwu] /M [paro] 3arel [uwal]/SFT [ural]
‘watermelon’ ‘cauliflower’ ‘camel’ ‘pigeon’ ‘mortar’
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Non-cognate words

Fruit Vegetable Animal Bird Kitchen Item
UT8Sit [thaizwu) /T [am] STeTe] [banlu]/GertaT JAT [swima]/FFS [kukur] gra@T [daukha]FTest [kauri] ag[dwihu]/ams [koloh]
‘mango’ [zolokiya] ‘chilli’ ‘dog’ ‘crow’ ‘pitcher’
rferk [thalir]/F [kol] HIAATT [phanthaulfateaT HrEt [mwswu]s1g [goru] @ [sokha]AafSFaT AR [thwrsi]/FTT [kahi]
‘banana’ [bengenalbrinjal’ ‘cow’ [ghonsirika] ‘'sparrow’ ‘plate’
TIATS [raimali]/STaEs FETS [rongalau]ATeNAR ARSI [mwkhra] A1 [bandor] | @T3iTsT [daobo]Asidt [bogoli] | X [khurwi)/Tfe [bati]
[anarox]‘pineapple’ [zwgwnar]‘pumpkin’ ‘monkey’ ‘crane’ ‘bowl’
AHA [sengfremFgf HFUTE [manthasol#g [kosu] | AT [mwsa]ATE [bagh] GRS [daurailsyS [moyur] | AXTS [sarail(F2! [kerahi]
[modhuri] ‘guava’ ‘arum’ ‘tiger’ ‘peacock’ ‘pan’
ANeTAG [mwdwm HIASTH [sambram]FraTey T [mwider]/arst [hati] grafd [dausri]AfeST [xalika] | @rEATTS [khamphlaifs&y
phul]/sifieT [omita] ‘papaya’ [piyaz] ‘onion’ ‘elephant’ ‘myna’ [pira] ‘stool’
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APPENDIX M(ji).

Word Targets Used in Word Naming and Word Translaton Experiments (Randomized List).

Cognate words

Non-cognate words

IHAT/(ETT gIiRmfs fSfrE/fAee
[gosla/sula] [dari]/[dari] [bigiyan]/[bigyan]
‘shirt’ ‘beard’ ‘science’
BRI/S A=A Ry
[hara/har] [genzi]/[genzi] [phukhri)/[pukhuri]
‘bone’ ‘vest’ ‘pond’
AHUB/(EES JERIAEIE TETH/H
[sekend]/[sekend] [habtha]/[xoptah] [gudam]/[butam]
~ ‘second’ ‘week’ ‘button’

5 TR/ HER/EE Hocl/TB]
[khaphal]/[kopal] [sadwr]/[sador] [ghonta]/[ghonta]
‘forehead’ ‘sador’ ‘hour’
[ECIEIIEE] AMSTR/SNAT ARG/
[bilwma]/[bil] [gaikher]/[gakhir] [makhon]/[makhon]
‘lake’ ‘milk’ ‘butter’

@iy AT afeaer/cafze
[mwkhang]/[mukh] [bwswr]/[bosor] [pensil)/[pensil]
‘face’ ‘year' ‘pencil’
aRnst TEB/AT% gite/p
[sari]/[xari] [boroph]/[boroph] [thuphi]/[tupi]
‘saree’ ‘snow’ ‘cap’
QA ATEI/C1R gAYty
[khwlwm]/[kolom] [saha]/[sah] [hanthu]/[athu]
‘pen’ ‘tea’ ‘knee’

IMTHAT/STICITRT
[gamsa]/[gamusa]
‘towel’
IGEICE
[nib]/[nib]

‘nib’
[GIRYERE]
[nihir]/[niyor]
‘dew’

e/ By
[phitha]/[pitha]
‘pancake’
Rt
[sini]/[seni]
‘sugar’

STTT/weTs

[dalang]/[dolong]
‘bridge’

SjceieLil
[thakhw]/[sreni]
‘class’
KIEGIE2TIR)IC
[wngkham]/[bhat]
‘rice’

EZALICKEll
[phung]/[ratipuwa]
‘morning’
AIACF
[megon]/[soku]
‘eye’

Al e/ A3

[mwnabili]/[xondhiya]

‘evening’

3TETE/2Te
[akhai]/[hat]
‘hand’
BOIANRE

[phoraisa]/[satro]
‘student’

QAT

[khwma]/[kan]
‘ear’

/e
[hor]/[rati]
‘night’

TR

[songkhri]/[nimokh]

‘salt’

TG
[dingi])/[gwdwna]
‘neck’
REIGIRE

[hazw]/[pahar]
‘mountain’

WIel/J3TT

[phali)/[rumal]
‘handkerchief’

_ -
[siyahi]/[siyahi]
‘ink’

H‘@T/EE’{‘-T
[okha]/[boroxun]
‘rain’

3he /ey

[okto]/[tarikh]
‘date’

3806
[udwi]/[pet]
‘stomach’
&/t
[dwi]/[pani]
‘water’
[HAGIRIEY
[dan]/[mah]
‘month’
/sty
[athing]/[bhori]
llegl
GAIT/HIo]

[khonthai]/[kobita]
‘poemy’

ST
[dwima]/[nodi]
‘river’

Y@

[thwi]/[tez]
‘blood’

feema/fFer
[bizab]/[kitap]
‘book’

e
[si]/[kapur]
‘cloth’

Sitsm
[zwu]/[mod]
‘wine’

AL/
[gonthong]/[nak]
‘nose’

Jra/e AT
[rau)/[baxa]
‘language’
Yrd/(oeT
[thau]/[tel]

‘oil’
[okhrang]/[akax]
(Sky)
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APPENDIX N (i).

Picture Targets Used in Simple Picture Naming Expements
(Categorized List).

(Pictures are not to scale, for ease of presentagoe)

Cognate Pictures

Animal

Bird Fruit Vegetable Kitchen Item
_ Jr\.._\ G D
% (b \ \
7 73T
\‘,ﬂ rol }\\,-
g
AANTR SrerATfe/ATEt TSI/ ASR/SMST FIA/FTT
[mwisw]/[moh] | [badamali]/[baduli] [aphel]/[apel] [gazor]/[gazor] [kap]/[kap]
‘buffalo’ ‘bat’ ‘apple’ ‘carrot’ ‘cup’
. " /\
=
e/ s QIR AT/ /T fArema/fems
[gado]/[gadho] [hangsw]/[hah] | [nalengkhor]/[narikol] | [motor]/[motor] [gilas]/[gilas]
‘donkey’ ‘duck’ ‘coconut’ ‘ped’ ‘glass’
/(35T 341'?_13/&%@ 3T/ ST/
/1 [phesa]/[phesa] [angur]/[angur] [alu)/[alu] [zag]/[zog]
fox ‘owl’ ‘grape’ ‘potato’ ‘jug’
ﬁg/ffm, TSI TIALTA/F ST CIRIGIC) helo/FofT
[singho]/[xingho] |  [batho]/[bhatou] [khanthal]/[kothal] [lau]/[lau] [ketli]/[ketli]
‘lion’ ‘parrot’ Jackfruit ‘bottle gourd’ ‘kettle’
N .
x
{f
\KJ
.\‘\- \\\:— \’/. 1
EY BRI/ QASC/CEE ] AR/ STH A/
[ut])/[ut] [pharwu]/[paro] [tormuz]/[tormuz] [olkobi]/[ulkobi] [samus]/[samus]
‘camel’ ‘pigeon’ ‘watermelon’ ‘turnip’ ‘spoon’
447
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Non-cognate Pictures

TH -1537_09614103

Animal Bird Fruit Vegetable Kitchen
qAP/SITF arfary/@e FITATT/(TCS T gyafe
[muphur]/[bhaluk] [thalir]/[kol] [phanthau]/[bengena] [khurwi]/[bati]
‘bear’ ‘hen’ ‘banana’ ‘brinjal’ ‘bowl’

1
s AR
if \ al’”
‘ i | =
Al =
IRAT/=STR CARIIEIERET] WHAAYE SENAR/TE NS AEIEIC]
[bwrma]/[sagoli] [daobw]/[bogoli] | [sengfrem]/[modhuri] | [zwgwnar]/[rongalau]| [daba]/[kotari]
‘goat’ ‘crane’ ‘guava’ ‘pumpkin’ ‘knife’
|
5| =&
AT :

ARG GACECI/Sa e AT/ STel ST AT ARG/
[mwkhra]/[bandor] | [daukha]/[kauri] [thaizwu]/[am] [banlu}/[zolokiya] [sarai]/[kerahi]
‘monkey’ ‘crow’ ‘mango’ ‘chilli’ ‘pan’

A azs
aa’\’/ n ;‘__':‘“\.

TSRS GAENEIE R e Feratiol Sg/eT
[enzor}/[nigoni] | [daurail/[moyur] [mwdwm [sambram]/[piyaz] | [dwihul/Tkoloh]
‘mouse’ ‘peacock’ phul]/[omita] ‘onion’ pitcher
‘papaya’

TSR grafmfEsT TIATTA/SET /762 rafe el
[oma]/[gahori] [dausri]/[xalika] [raimali]/[anarox] [thaisum]/[tiyoh] [khv‘vsll]/[r’]eta]
‘pig’ ‘myna’ ‘pineapple’ ‘cucumber’ ladle
448



Appendix N (ii).

Picture Targets Used in Simple Picture Naming Expements
(Randomized List).

Cognate Pictures

SXa7 IR AN S
A ) ) &
\y § ‘
Y/ =
H ST/ SAANTTA IFAT/CETET IANETT
[mona)/[muna] | [belun]/[belun] [gosla]/[sula] [ghonta]/[ghonta] [bell/[bel]
‘bag’ ‘balloon’ ‘basket’ ell ‘belt’
&~
= f‘fri i \ _@
\ G 1,0
e el J 1 W
./: / =
=== |
ATA/A13 CICIRVE) G ITecToh [Q/IHHE 3¢/SH AASRASA(S
[nau]/[nau] [balthing]/[balthin | [bandakobi]/[bandhak [ut]/[ut] [mombathi]/[momb
‘boat’ g] ‘bucket’ obi] ‘cabbage’ ‘camel’ ati] ‘candle’
vy W)
Vi | el \
' A L o
Lol . P/ R BEE] TISHACRET
[thuphi]/[tupi] [garil/[gari] [phulkobi]/[phulkobi] [ghori]/[ghori] [saikel]/[saikel]
‘cap’ ‘car’ ‘clock’ ‘cycle’
- HH =
g
qTell/ Tl ST/ aRfaras /G
[putola]/[putola] | [[dorza]/[dorza] [bwrsi]/[boroxi] [bhut])/[bhut]
‘doll’ ‘door’ ‘fence’ ‘fishhook’ ‘ghost’
2 == /—l‘*
N ~—2 @
",,.'-/’9"\) i&"q{ J )¢
e 7
C
AR/ RG] TR arfare
[ziraph]/[ziraph] [gitar]/[gitar] [hathura]/[haturi] [gorai]/[ghura] [sabi]/[sabi]
‘giraffe’ ‘guitar’ ‘hammer’ ‘horse’ ‘key’
AN Sy Jam=a 37 L
\\\\\ L
\R S f r /’e
. S L
faem/feen SIET/Se afvs/csf™ arer/ee G/
[sila]/[sila] [zangkhla]/[zokho|  [bhendi]/[bhendi] [tala]/[tola] [podum]/[podum]
‘kite’ la] ‘ladder’ ‘lady’s finger’ ‘lock’ ‘lotus’
449
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\ CcCCO000,
3T/ ST IS/ SIS gR/RF SOTAT/(AT
[neulai]/[neul] [uwal]/[ural] [gazwl]/[gozal] [har]/[har] [belna]/[belna]
‘mongoose’ ‘mortar’ ‘nail’ ‘necklace’ ‘pastry board’
28 4
-
Araafd/aTsihe G/ GRETIoET MICE GES AT/
[naspotil/[naspoti] | [kolom]/[kolom] [tosok]/[tusok] [dalim]/[dalim] [golap]/[gulap]
‘pear’ ‘pen’ ‘mattress’ ‘pomegranate’ ‘rose’
qrfe/nfe HSAT/ST HEAT/ERA
[latum]/[latum] [pati]/[pati] [muza)/[muza] [sosma]/[sosma]
‘top’ ‘shoe’ ‘mat’ ‘spectacles’
RAfEa/STeT EEIRCTEI LY arar/=fs ECIGE
[thingkhli]/teteli] | [khaseu]/[kaso] [satha]/[sati] [khirki]/[Khiriki] [zebral/[zebra]
‘tamarind’ ‘tortoise’ ‘umbrella’ ‘window’ zebra
Non-cognate Pictures
= = )
o . \e)
M 41}-’ 1\*“\ NAL Wﬁ»‘j;:_gz . i
&q1/FIT 3AG/FRAT Hranaiz SINE IS /TN
[ruwa]/[kuthar] [undwi]/[kesuwa] [wua)/[bah] [thwrsi]/[kahi] [bere]/[moumakh
‘axe’ ‘baby’ ‘bamboo’ ‘plate’ ‘ i] ,
IEEIE/BIOE =
[bizab]/[kitap] [dingri]/[botol] [or]/[zui] [sikhiri]/[pokhila]
‘book’ ‘bottle’ fire’ ‘butterfly’ ‘cat’
TR
e AfarsSt i AR A&
[bisa]/[sela] [masi]/[soki] [khangkhoma]/[poitas| [ouhum]/[pritibi] | [mail/[gumdhan]
‘centipede’ ‘chair’ ura] ‘cockroach’ ‘earth’ ‘corn’
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L g/
s

"l

7

% \g—ﬁ{'

‘ Lx £y
WA/ TR/EITT Az
[mwswu]/[goru] | [khangkhrail/[keku|  [gwler]/[ghoriyal] [mwi]/[horin]
‘cow’ ra] ‘crab’ ‘crocodile’ ‘deer’
A
QAT /et ATAGE afe/Reat
[khwma]/[kan] [mwider]/[hati] [megon]/[soku] [gisib]/[bisoni] ]/[m
‘ear’ ‘elephant’ ‘eye’ ‘fan’ fish
— PSS, D
IREaRETer fagrart THYSF HIHSTH TG/ T
[thikthika]/[zethi] | [siphung]/[bahi] [embu]/[bhekuli] | =5 [sambram | [guma]/[phoring]
‘lizard’ ‘flute’ ‘frog’ guphur]/[nohoru] ‘grasshopper’
‘garlic’
T
IETE/Te ITHT/AT, [EEIEEIC) nfirefy RIS
[akhai]/[hat] [asan]/[kharu] [bilai]/[pat] [athing]/[bhori] [gusu'_rhi]/[uth]
‘hand’ ‘bangle’ ‘leaf’ ‘leg’ lip’
GRS [/ TR
[okhaphwr]/ [thamphwi]/[moh] [phwisali)/[porda] | [sesa]/[xohapohu] [owrma
[sondro]‘moon’ ‘mosquito’ ‘curtain’ ‘rabbit’ menda]/[bhera]
‘sheep’
My
X

JTIN
IEEIEIE] R /e ar
[zibwu]/[xap] [hathorkhi]/[tora] [san]/[xurjyo] [arangga]/[mez]
‘snake’ ‘spider’ ‘star’ ‘sun’ ‘table’

W%

s Yid E
gTaTS/vte Y wrergTa/ ETANRIF elCitreay
[hathai]/[dat] [mwsa]/[bagh] faeTRY [gwkhwi [hazw]/[pahar] [kha‘nsn]/ [!<esu]

‘teeth’ ‘tiger’ phanthau]/[bilahi] ‘mountain’ worm
‘tomato’
451
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APPENDIX O.

Picture Targets and Corresponding Distracters and Bmes Used in Picture-Word Interference Experiments(10A,
10B, and 10C)and Primed Picture Naming Experiment§l1A, 11B, and 11C).

Cognate picture targets

Identity Semantically related Control
Picture Bodo Assamese Meaning Bodo Assamese Meaning Bodo Assamese Meaning
‘ ) & ot T ‘donkey’ [ _ : ‘horse’ ﬁ?j 3’?3’[. “flute’
¢ [gado] [gadho] [gorai] [ghura] [siphung] [bahi]
& — i
N _ ol ‘lock’ ) Eﬁ_ ‘key’ a§- . PTR ‘pitcher’
’ [tala] [tola] [sabi] [sabi] [dwihu] [koloh]
g o E!'I'cm:l'lﬁl' 3'@ fé'_q'
A\ E} il ot ‘owl’ _ . ‘bat’ Al ‘axe’
PN [phesa] [phesa] [badamali] [baduli] [ruwa] [kuthar]
#,
. ) ‘guitar’ E_I IR (b0 ‘sitar’ i I, M BT ‘flower’
[gitar] [gitar] [sitar] [setar] [bibar] [phul]
i ‘pen’ ITHE.I Cqﬁzﬁ_ ‘pencil’ Y SIS ‘bear’
[khwiwm]  [kolom] [pensil] [pensil] [muphur] [bhaluk]
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Identity Semantically related Control
Picture Bodo Assamese Meaning Bodo Assamese Meaning| Bodo Assamese Meaning
gl
-~
— \x/ ﬁg ﬁr_&’a‘ ‘lion’ Wil bl ‘tiger i _ ﬁ_mr ‘salt’
) /f [singho]  [xingho] [mwsal] [bagh] [songkhri]  [nimokh]
G\
gq G_orzn W ‘shoe’ 56T ‘sandal’ A . ‘fan’
9 [jutha] fjuta] [sandal] [sendel] [gisib] [bisoni]
=4
N
d MR om s
‘carrot’ i 3T ‘radish’ N . ‘pig’
[gazor] [gazor] [mula] [mula] [oma] [gahori]
ﬁ?»nzr fﬂ?rrs_ ‘glass Col ) 3T cup’ @\m 339 ‘dog’
[gilas] [gilas] [kap] [kap] [swimal] [kukur]
gt 2R ‘duck’ ; {ﬁbf . ‘hen’ %‘x aﬁj- ‘rope’
[hangsw] [hah] [dauzw] [murgi] [diru] [rosi]
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Non-cognate picture targets

Identity Semantically related Control
Picture Bodo Assamese Meaning Bodo Assamese Meaningl Bodo Assamese Meaning
R 3”“5_ e ‘hand’ 3'”_“ W«?ﬁ_ finger’ g _ ﬁ_ ‘water’
g [akhai] [hat] [asi] [anguli] [dwi] [pani]
‘-I.
O
= = qreT BRI - IETHR 13 ‘ , g Mo il
=\ Joes sun moon . soil
,7 J \\\ [san] [xurzyo] [okhaphwr]  [sondro] [ha] [mati]
&
N
_I f AT ‘snake’ . R ‘cobra’ Pl (oA ‘aubergine’
[zibwu] [xap] [ozogor] [ozogor] [phanthau]  [bengena]
S X ada 5IR - ‘bird’ 2 T _ ‘wing’ ?I's'. of ‘betel nut’
P [dau] [sorai] [gang] [pakhi] [goi] [tamul]
A |
o
jl; . r)f E T ‘cow’ ﬂﬂ’f. s ‘buffalo’ @ ) Eﬂ% ‘bowl’
A :'“‘ [mwswu] [goru] [mwisw] [moh] [Khuwi] [bati]
[\ L
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Identity Semantically related Control
Picture Bodo Assamese Meaning Bodo Assamese Meaning| Bodo Assamese Meaning
I. s O i ‘book’ el el ) ‘copy’ ¥ ] (o8 ‘blood’
[bizab] [kitap] [lekha] [bohi] [thwi] [tez]
P e W
LIE -l ﬁ-q,ﬂ- DI ‘tree’ ﬁ?ﬂg 2 11©) ‘Ieaf’ W\_Jﬂg () ‘taily
LI [biphang]  [gos] [bilai] [pat] [lanzai] [nez]
,:] 1\-2':-:'-
N
& <o R N S
ikl ! ‘knife’ 1 il ‘broadsword’ ‘mountain’
[dabal] [kotari] [sikha] [da] [hazw] [pahar]
/’/G;}
AR AT T R PIEEl 3RET ST
( ‘4}\\{; ‘monkey’ ] . ‘gorilla’ ‘sky’
\ \h§] [mwkhra]  [bandor] [gorila] [gorilla] [okhrang]  [akax]
A=V Y
=
o A ‘house’ ax Ef \ ‘cottage’ R 8%_ ‘seed’
[no] [ghor] [dera] [kutir] [begor] [guti]
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