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Five experiments are conducted to investigate lexical access in L1 and L2 by bilingual
speakers and to explore the relationship between L2 experience and the pracess of lexical access.
Experiment 1 is a Thai-English Stroop interference task in which subjects must name the colour of the ink
of a conflicting éolour word, e.g. “green” written in red ink. The stimuli were written in Thai or English and
the subjects had to respond in either Thai or English, giving rise to four conditions, L1-L1, L1-L2, L2-L1,
and L2-L2. This experiment revealed that the L1-L1 effect and the L2-L.2 effect in the High experience -
High group is higher than in the Low experience ~Low group. The L2-L2 effect in the High group is
higher and closer to the L1-L1 effect than in the Low group. In the L.1-L2 condition, the effect in the Low
group is higher than the High group.

Experiments 2-5 investigate iexical access using a cross-language version of the Semantic
Priming Tasks in which subjects react to the kinship word on the screen whether it is a kinterm or not,
before the word is shown on the screen it will be primed with a related term or unrelated term. Four
bilingual groups were tested: (1) Thai-English, (2) English-Thai, (3) Mandarin-English, and (4) English-
Mandarin bilinguals. Kinship is used as the semantic conceptual system for these experimenis. The
resufts of these four experiments demonstrate cross-language priming effects in both the High and the
Low language experience groups. The different patterns of reaction time found in the cross language
semantic priming experiments in subjects with high and low L2 experience are statistically significant.

Results from all the experimenis support the notion that there are specific L1 and L2 lexical
systems, and also a common canceptuai system for L1 and L2 words. In addition, the results impiy that
in bilinguals with low L2 experience, L1 words are retrieved via conceptual links and L2 words are
retrieved via lexical links. However, in bilinguals with high L2 experience, accessing L2 words moves to

a lexical basis, as a function of L2 ability.
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CHAPTER 1

oy

INTRODUCTION D

1.1 Background

A person hears or reads a word and s/he cannot only understand the word’s
meaning, but also access other knowledge about the word, for example, spelling,
pronunciation, meaning, and syntactic category or part of speech. This knowledge of
words is stored in the memory for words - that is, in the ‘mental lexicon™ (Miller,
1979). - o : '

The study of lexical access concerns two aspects of the mental lexicon: first
how knowledge of words is stored in the mental lexicon, and second how word
knowledge is retrieved from the mental lexicon. '

Studies of lexical access suggest that the storage and the retrieval of words
occur in three ways. The first is that words with similar pronunciation and spelling are

- stored close together in the mental lexicon, e.g. the English words “ride” and “rite”, or
* the words “real” and “reel” are stored close together (Grainger and Ferrand, 1994),
The second way is that words in the same syntactic category or with related meanings
_are closely linked in the semantic system of the mental lexicon. For example, the
work of Deutsch, Frost, and Forster (1998) demonstrates that verbs and nouns are
differently organized and retrieved such that verbs are grouped together and nouns are
also grouped together. In addition, the work of Lowe (1999) shows that words with a
high degree of semantic relatedness are connected much more closely than words with
a low degree of semantic relatedness. The third way is that storage and the retrieval of
words in the mental lexicon are determined by the relative frequency of words in the
-ambient language. High frequency words are retrieved faster than low frequency
words (Savage, 1991).

1.1.1 Semantic Organization in the Mental Lexicon

The present study focuses on the organization and the retrieval of semantically
related words in the mental lexicon by monolingual and bilingual speakers. -
Research on the semantic system in monolingual subjects usually concentrate
on the issue of how words of a language are represented in and retrieved from the -
semantic system. Forster (1976) hypothesized that words belonging to the same
semantic category are grouped together in what he referred to as “bins”.. In other
words, the semantic system of a language consists of a set of “bins” or semantic
categories. Within each category, semantically related words are: grouped together.
~The implication of this hypothesis is that we can retrieve knowledge associated with
" words faster if these words follow other words that are related to them in meaning or
are in the same semantic category. For example, the word “nurse” is retrieved faster if
tthis word follows other words such as “doctor”, “hospital”, or “medicine”, compared
. with the case when it follows an unrelated word, such as “table”. This hypothesis is
presented schematically in Figure 1. _ -
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Figure 1: The Semantic System of a language. Semantically related words are
_stored together in the same semantic category or “bin”.

In the present study, the interest is in the semantic systems of first (L1) and
second (L2) languages in the bilingual lexicon. According to Kroll and De Groot
(1997) there are two important models describing the nature of the bilingual lexicon,
the Word Asscciation Model, and the Concept Mediation Model The Word
Association and Concept Mediation Models are shown in Figure 2.
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Figure 2: The Word Association and Concept Mediation Models. (The solid lines
indicate the direct access and the dotted lines indicate the indirect access)

(Adapted from Zakinthinos, 1992)



According to the Word Association Model, words in the lexical system of L1
directly access concepts from the semantic system. On the other hand, words in the’
- lexical system of L2 access concepts from the semantic system only via words with
the same meaning in L1 using lexical link between the Lexical Systems of L1 and. L2.

* In contrast to the Word Association Model, in the Concept Mediation Model words in

L1 directly access concepts from the semantic system and, also, words in L2 d1rectly'

access concepts from the semantic system, both via conceptual links.

- These models have in common an unspoken assumption that for bilinguals
their two languages have separate lexical systems but share the same semantic system.
"In other words, the entire explanatory power of these two models resides in changes
to the level of lexical representations, and takes no account of differences at the level

. of semantic representations. However, evidence from comparative language studies
- shows that every language has sets of words or lexical representations, which have no

~ semantic equivalents in other languages (Lipka, 1992). For example, Thai, Mandarin,
-and English languages have different sets of words representing the “kinship” system.
As can be seen in Chapter 2, the meaning of the word /pho:2/' in Thai is

identical to the meaning of the words /fu2/ in Mandarin and /fador/ in English and
the meaning of the word /me:2/ in Thai is identical to the meaning of the words /mu
2 in Mandarin and /madat/in English. However, the meanings of the other words in

Thai are not identical to the meanings of other words in English. For example, the
' meaning of the word /greend fadar/ (father or mother’s father) in English has two

-separate words in Thai /ta:0/ (mother’s father) and /pu:l/ (father’s father). Thus

different languages represent the same world or things with different sets of lexical
; representatlons which have their own lexical meanings (Ogden and Richard, 1949).
_ The evidence from comparative linguistics showed that .1 and L2 may have -
different sets of words representing the same thmg,s For the present study, therefore,
it was questioned whether the word meanings in L1 and L2 are stored and retrieved
- from the same semantic system or from two different semantic systems.
) This project aims to explore how the word meanings in L1 and L2 in the
- bilingual lexicon are stored and retrieved.

' 1.1.2 The Definitions of the Terms ‘Bilingualism’® and ‘Bilinguals’® .

It is important to define the terms ‘bilingualism” and ‘bilinguals’ as they will
“'be used here before presenting one specific hypothesis. In previous studies,
definitions of the terms ‘bilingualism’ and ‘bilinguals’ are numerous. Early works
(e.g., Bloomfield, 1935; Haugen, 1935) defined bilingualism as a condition in which
any. individual can use two languages (their mother tongue or 1.1 and another
. language or L2) equally well. Such an individual is called a bifingual.
" . .On the other hand, definitions of these terms in later studies (Barkman, 1968;
 Mackey, 1968; Weinreich, -1968; Beardsmore, 199]) are broader. According to these
- studies, the term bilingualism is defined as a condition in which an individual can use
two .or more languages. Such an individual is called a bilingual. Her/His ability in
_ these two languages may or may not be equal. These later works suggested that most

! The present study uses the LRU Transcription developed at the Linguistic Research Unit of

Chulalongkorn University (Luksaneeyanawin, 1993). For this system, the numbers are used to mark 5
tones, i.e., number O for mid tone, number 1 for low tone, number 2 for falling tone, number 3 for high
tone, and number 4 for rising tone (Schoknecht, 2000).



bilingual speakers can use one language better than the other and that it is rare to find
bilinguals who can use two languages equally well. These works suggested that
research on various types of bilinguals is more interesting than attempting to delimit
the terms ‘bilingualism’ and ‘bilinguals’ to those who can use two languages equally
well. In the present study, the terms “bilingualism’ and “bilinguals’ are defined in this
latter broader sense. Thus Bilingualism is defined in this research as a condition in
“which the person can use two or more languages and their abillty in the two
Ianguages may not be equal.

"Here bilingual subjects with different levels of L2 experience; high and low,
- will be tested. Past studies (Magiste, 1985) suggest that storage and retrieval in the
bilingual lexicon are a reflection of the level of proficiency in L2. Sudasna (1999) and
Sudasna, Luksaneeyanawin, and Burnham (2000) found that the proficiency level in
L2 can be effectively determined in terms of the language experience with L2: high
L2 experience bilinguals have a high level of L2 proficiency and low L2 experience
bilinguals have a low level of L2 proﬁcxency

In this study, L2 experience is measured using the Second Language
Experience Questionnaire. This contains questions concerning the subjects’ contact

hours with L2, (in formal classroom situations, extra curricula activities), including .

« their attitude towards L2 and their exposure time to L2 (see Appendix A).
1.2 Aims uf the Thesis and the Experimental Studies

The objectives, the hypotheses, and the scope and the expected outcomes and
contnbunons of this thesis are set out below.

1.2.1 The Objectives

The objectives of this thesis and the associated experimental studies are set out
below. . '

1. To investigate the storage and the retrieval of words in L1 and L2 in
bilingual speakers.
1.1, To study the semantic systems of first and second languages in the
- bilingual lexicon.
1.2.  To study lexical access in first and second languages in the
bilingual lexicon.
2. "To investigate the relationship between degree of second language
- experience and lexical access in bilingual speakers, 5
2.1. To study the semantic systems of first and second languages in
bilingual speakers with high and low second language experience.
- 22, To study lexical access in first and second languages in bilingual
speakers with high and low second language experience.

1.2.2 The Hypothesis

_ - There are two main hypotheses of the experimental series and these are set out

' below to provide the general orientation of the thesis. More spe01ﬁc detailed
hypotheses will be given in Chapter 3.

' Hypothesis I In bilinguals with low L2 proficiency (the Low group
hereafter), L2 words access the meanings from the semantic system via L1 words with



identical or similar meanings. For example, the meaning of the word /grand fador/ in
English is similar to the meanings of words /ta:0/ and /pu:l/ in Thai. Thai-English
bilinguals should fully attach the meaning of the word /graend fador/ to both the
words /ta:0/ and /pu:l/. The phrase ‘Ll based semantic system’ wﬂl be used to refer

~ to this hypothes;s

' ~ Hypothesis II: In b111nguals with high L2 prohmency (the High group'
hereafter), L2 words access meanings from the semantic system of L2, and L1 words
access the meanings from the semantic system of L1. For example, the meaning of the
“word /greend fador/ in English is similar to the meanings of the words /ta:0/ and /pu:

"1/ in Thai. However, the word /greend fader/ means “father of parents” but the word
/pu:l/ means “father of father” and the word /ta:0/ means “father of mother”. Thai-
English bilinguals should not fully attach the meaning of the word /grend fadar/ to

- both the meanings of words /ta:0/ and /pu:1/ and they should recégnize the difference

among these three words. The phrase ‘language dependent semantic system’ will be
used to refer to this hypothesis.
These two main hypotheses will be tested in a series of experiments.

1.3 Scope

_ These studies will encompass the semantic system of L1 and L2 words in the
bilingual lexicon. Four groups of subjects will be tested: Thai-English, English-Thai,
Mandarin-English, and English-Mandarin bilinguals and in each group, half of the
subjects have high L2 experience and the other half-low L2 experience.

.. 1.4 Expected Outcomes and Contribution

This thesis will: _ _
1. -Provide knowledge about the nature of the semantic system in the
~ bilingual lexicon.
2. Provide knowledge about the relation between the level of language
' experience and the level of language proficiency, determined in terms of
language experience.

- 1.5 Research Methods

In this thesis, there are two sets of experimental research. In the first set, to
measure the subjects’ linguistic proficiency, colour words written with semantically
incongruent ink colours will be presented to subjects, who must name the colours of
the words in their L1 or L2. Reaction time to name the colour will be recorded. This
method is called the “Stroop Interference Task’ (see Section 3.2).

_ In the second set, a Semantic Priming task will be used. This set of
. experiments will investigate the hypothesis that there is a common semantic system in
low L2 proficient bilinguals and there are L1 semantic system, and L2 semantic
system in high L2 proficient bilinguals. To measure the degree of priming and thus
the degree of semantic relatedness between prime and target, subjects will be asked to
- do a Lexical Decision Task, i.e, to decide whether the targets are kinship terms or
not. .. '



CHAPTER 2

LITERATURE REVIEW
2.1 Mental Lexicon and Lexical Access

This section will focus on past studies of the mental lexicon and lexical access,
with particular emphasis on the organization and the retrieval process in the mental
lexicon.

~2.1.1 The Concept of ‘Mental Lexicon’

From previous psycholinguistics studies, many definitions of the term ‘Mental
Lexicon’ have arisen. ' N

According to the early studies on ‘Mental Lexicon’, the work of Treisman
{1960), who began to study the mental lexicon and listening and reading ability
(Henderson, 1982), the concept of ‘Mental Lexicon” was compared to ‘Dictionary
- Units’. This is because of the fact that a speaker can perform the function of various
types of conventional dictionary, such as speaking, understanding speech, writing, and
reading. This concept of “Mental Lexicon’ is quite similar to the concept of ‘Mental
Lexicon” proposed in the work of Oldfield (1966), who first raised the issue of how
word information 1is stored and retrieved by a speaker (Forster, 1976). According to
Oldfield (1966), the concept of ‘Mental Lexicon’ was defined as a mental dictionary.

However, there are many differences between the conventional dictionary and
~ the “‘Mental Lexicon” (Miller, 1976). For example, the mental lexicon can be accessed
by the different way in language use or the mental lexicon can acquire the new words.
Thus, comparing the concept of ‘Mental Lexicon’ to the concept of ‘Dictionary’ may
misunderstand and the “Mental Lexicon” is thought of a fixed dictionary.

' In later works, Miller (1976} proposed that in order for a person to be said to

have learned a language they must use word knowledge, i.e. pronunciation, spelling,
- syntactic information, meanings, and pragmatic information, in speaking or listening

- to speech. Without such word knowlbage the person cannot speak or listen to speech

Miller referred to this word knowledge as the ‘Mental Lexicon’.

Taft (1984) proposed that a person can understand the words because s/he has
encountered these words before and therefore s/he has the represemanon for words in
- long-term memory, that is, in the ‘Mental Lexicon’. :

For the present purposes, the term ‘Mental Lexicon” will be defined in the
broadest possible sense. Here, the ‘Mental Lexicon’ is the memory for words. It is
-generally assumed that the mental lexicon is an indefinite lexicon, not a fixed corpus
* because the mental lexicon can acquire new words and it is available to be retneved '

by different access cues (Miller, 1976). : '

942 The Concept of ‘Lexical Access’

~ For the study of Iex1cal access, it is interested in the fact that a speaker of a
.-language is able to access words of that language so rapidly and so effectively. The
study of lexical access (Forster, 1976) proposes that this ability involves a highly
structured lexical storage and retrieval system. Understanding how these two systems
operate is the important issue in the study of lexical access.



Thus, the study of lexical access concentrates on two issues concerning the

mental lexicon: :

(a) how word knowledge is stored in the mental lexicon and what units are
represented in the mental lexicon, and

(b) how word knowledge is retneved from the rnental lexicon.

In the -following section, the -concept of lexical items, or “words” will be
~_ investigated ahead of a consideration of studies concerning how word knowledge is
- stored in and retrieved from the mental lexicon.

213 Theory on the Organizatian of the Theoretical Lexicon

. The word is the basic unit of the mental lexicon. Here three issues will be
considered: first, how the term “Word” is defined in linguistics; second, the nature of
word meanings; and third, the organization of words in the mental lexicon.

.2.1.3.1 What is a word?

3 “Word” is a basic linguistic concept, and the study of words has a long history.
~ Many well-known linguistic theories have tried to define the term “Word” and
develop models of words. However, it is surprising that something as familiar as the
| term “word” does not have a simple and precise definition. Various definitions of the
term are considered below.
' Matthews (1981) demonstrated that the term “word” can be used in at least
three different senses. First, a word is a sequence of sounds, syllables, or Ietters The
| sequences Dies and died are two different words in this sense.

" Second, a word is the abstract unit or lexeme. Different word for“ns which
belong to the same lexeme are the same word. So, dies and died are different word
forms but they belong to the same word DIE. '

Third, if the same sequence of sounds or letters is used to represent different

...~ grammatical functions, then they are different words. For example, thought, which is

<. both a noun and in the past tense, are different words.

According to Palmer (1981), there are at least four different ways of defining
the term “word”.

a) “Word” as a Concept: First, the term word is defined as a linguistic symbol,
which represents a single concept (Sapir, 1949). However, while a particular concept
may be represented by one word in a particular language, the same concept may be
represented by more than one word in another language. Thus an important problem
concerning this definition is how we define “Concept”.

; Later linguistic theory argued that we cannot define the concept of word n
~i._terms of a concept or meamng,, and this leads to the structural lmgulstws definition of
" “word”. _

b) “Word” as a Written Form: In- structural linguistics, the term “word” is
defined as a sequence of letters appearing between spaces. For example, the words
mar and men are different sequences of letters. Thus, there are two different words in
this deﬁnltlon

““Word” in this deﬁmt;on is merely a word form. However, there are two
problems concerning this definition. First, there are many languages in which words
are not separated by spaces, such as in Thai. Despite this, Thai speakers can isolate



words in Thai correctly. Second, there are some.languages, which have spoken
language or phonological representations but do not have written language or
orthographic representations (Miller, 1991).

So, this definition lacks generality across various languages of the world and
therefore cannot be used as a universal definition of ‘word’, especially when Cross-
lmgmstlc studies are involved, as in the current thesis.

c) “Word” as a Morpheme: Bloomfield (1935) offered a solution to the

" definition of ‘word’. According to Bloomfield, a word is a minimal free form or

“morpheme”. The concept of morpheme is any meaningful linguistic form that cannot -
be divided into smaller linguistic forms and can occur in isolation. In other words a
morpheme is a minimal free form.

For example, the word corpus is one morpheme. This is because when corpus
is separated into either cor and pus, or corp and wus, these units have their own

. meanings but the meaning of corpus is not the composition of either the meanings of
.. cor and pus, or the meanings of corp and us. Thus, the word corpus is one morpheme.

However, there remains a problem with this definition. There are some words; -
which are meaningful, but cannot occur in isolation, e.g., the words the, and is. These
words must occur with the other words. For example, the has to occur with nouns or is
has to occur with a singular noun and a present continuous verb.

d) “Word” as a Lexeme: There are some sequences of sounds or lefters, which
are different word forms sharing a common root meaning, such as the words /ove and
loved or the words fake and took. The sequences Jove and loved can be said to belong
to the same abstract word LOVE and the words fake and fookto  belong to the same

“abstract word IAKE The technical term for the variations of these superordinate

wards is ‘lexeme’. :

For the present purposes, the term ‘word’ will be deﬁned as a word form.
However, in Thai language, where words are not separated by spaces, we assume that
Thai speakers know intuitively, what is a word and where a word boundary is, that is,
Thai speakers can isolate words in Thai correctly.

| “221.32 Word Meanmg

There are two contradictory v1ewp0mts (Aitchison, 1994, 1996) about the
natli're_ of word meaning’ the “fixed meaning” and the “fuzzy meaning” assumptions.

a) The Fixed Meaning Assumption

- According to the fixed meaning assumption, it is possible to assign a firm
meaning to any word. The notion of a fixed meaning is ‘accepted mainly by
lexicographers because words in a dictionary tend to have lexical information that is
definite. There are two theories associated with thlS notion, the “Snapshot” and the
“(,hecklxst” theories.:

The Snapshot Theory suggests that the semantic information of any word is
stored as a series of Snapshots or mental images in the mind. However, an important
problem’ with the Snapshot Theory is that humans always see any object from a
number of angles or points of view. Take, for example, for the word caf, we can see a
cat, but it may be walking or sleeping, and so on. Furthermore, cats can have different

"\-personal characteristics. So, it would seem that people need all of the possible
‘photographs of a cat from every angle and also photographs of all possible cats to

define the word car. This problem is more precisely marked in more general terms
such.as the word vehicle. The problem is whether it is necessary to have mental
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images of different kinds of vehicles from every angle and how people can-label a
new vehicle as a vehicle if they do not have the associated mental 1mages For these

reasons, the Snapshot Theory has generally proved unsatisfactory.

In the Checklist Theory, for each word there is an internal list of essential
characteristics, and we label a real object, object, event, or concept with a particular
word if it possesses the “criterion attributes” (Aitchison, 1994, 1996). For example,

‘the word square has four essential characteristics, or criterion attributes.

1. a closed, flat figure
2‘ having four sides.

3. all sides equal in length.
4 all interior angles equal.

I anytlnng possesses all of these conditions, we will }abel it as square.

The ‘Checklist’ idea only works well for technical terms because for
general words it is difficult to decide what characteristics should go on to the checklist

. of criterion attributes. For example, it is difficult to define such words as animal, and
- vehicle, based on the checklist theory. '

For the above reasons, the notion of fixed word meaning, which is
presented in the ‘Snapshot’ and the ‘Checklist’ theories, is impossible to use in the
study of the mental lexicon and psycholinguistics, even though it may be accepted by
lexicographers.

© b) The Fuzzy Meaning Assumptlon

In the fuzzy meaning assumption word meanings are fluid, for two reasons :
the “family resemblance” phenomenon and the “fuzzy edges” problem
- Take the word game as an example of the famil y resemblance phenomenon

" Every game has similarities with some other games: ring-a-roses and tennis are

physical activities, tennis and chess involve competition between players, chess and
patience are played indoors, however, no one characteristic links them all:
: The ‘fuzzy edges’ problem refers to the semantic issue that there is no clear

~ point at which a word ends and another begins. For example, naming tall containers

without handles to be vases and naming low and flat ones to be bowls. However, there
is confusion when naming something that was in between the two, and there was also
great variability in their answers.

- In addition, certain shapes were clear instances of particular containers, but

" others varied due to their perceived function. Thus a certain object might be labelled

as a.‘bowl” when full of potatoes, but as a ‘vase’ when it held flowers. These results
show that word meanmgs are vague. How people cope with these vague boundaries

and fuzzy-edged meanings is described in Prototype Theory.

The psychologist, Eleanor Rosch (1975) pointed out that within a category,
some members are very good exemplars or “Prototypes” of that category and the
others are less so. For example, within the category ‘bird’, robins and blackbirds are
good exemplars but penguins are a bad exemplar. For example, Rosch asked subjects

. to answer classify exemplars such as a penguin or a robin into categories such as

‘bird’. She found that the subjects said “Yes” to a statement such as “A penquin is a
bird” more slowly than to a statement such as “A robin is a bird”. The results implied
that it took longer to say “Yes” to a bad exemplar of a category than it did to a good

éxemplar.

- To summarize, Prototype Theory (Rosch, 1975) suggests that when people
categorize, they have some idea of the characteristics of the prototype or the best
exemplar, and decide on the extent to which an instance is a member of a particular

category by matching its features with the features of the prototype. Even if the



T e © P, g e e —

10

exemplar does not match exactly, but it posses sufficient similarities, it is considered
to be the member of the category. Prototype theory seems to be functionally
appropriate for the study of the mental lexicon. Prototype theory allows for the
recognition of a word or sentences or to use a word with slightly different meanings
or to generate metaphors.

2.1.4 The Organization of Words in the Mental Lexicon

According to Figure 3, word knowledge is stored and organized in the mental
lexicon in four levels: the form or representation level (orthographic and phonological
representations), and the morphology, semantic, and syntax levels. Each of these is
discussed below, both with regard to language encoding and decoding processes.

/
Pragmatic Level
Semantics
e
Encoding Syntax Decoding
Phonology Morphology “ Orthography
N N
v | \
Phonetics Graphics

V
Figure 3: The Model of Encoding and Decoding Process and the Theoretical
Grammar and Theoretical Lexicon (Luksaneeyanawin, 1994)

2.1.4.1 The Organization of Words at the Representational Level
a) Orthographic Representations

A large number of studies have demonstrated that words are organized on
the basis of their orthographic representations. That is, words with similar

orthographic characteristics are stored together in the lexicon. For example, Ferrand
and Grainger (1994) tested French monolinguals with a prime that shared letters with
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~a word target in a lexical decision task®. The subjects were asked to decide whether
. the target words were words in their language. The results showed . that
. orthographically-related prime-target pairs such as pien-PIED resulted in faster
 reaction time (RTs) to targets than unrelated prime-target pairs such as take-PIED.

The implication is that the words pien and pied are stored together in a similar
_location in the lexicon, such that when the word pien is presented and accessed, the
 word pied will also be activated, and the RT to say this is a word is thus relatively
~short. On the other hand, the words fake and pied are stored in separate locations in
 the lexicon, and when the word fake is presented and accessed, there is no influence in

“accessing the word pied.

Van Heuvan, Dijkstra, and Grainger (1998) used lexical decision tasks to

" investigate how the recognition of target words belonging to one language is affected
" by the existence of orthographic neighbours from the same or another language. In
" English-Dutch bilinguals' they found that increasing the number of orthographic
- neighbours in English .or Dutch language facilitated response time to English target

words. These results imply that orthographic neighbour words facilitated target word
: access and that the meaning of words was not important in this priming effect which
. isat the representational level.

-~ b) Phonological Representations

It should be pointed out that the orthographic representation. effects can be
related to the phonological representation effects. Since orthographic characteristics
or written words are visual representations of phonology or spoken words. Usually,
prmted words are translated into phonological forms before lexical access, especially
~ in children and low proficiency speakers (e.g. Coltheart, 1978) Thus, two words with
similar orthographic representations should be pronounced in an identical way, for
example, the word “weak™ and the word “week” are pronounced as /wik/ and these

: two words will be stored together in the mental lexicon. This implies that accessing
the word “weak” will facilitate accessing the word “week™ due to their orthographic
and phonologlcal similarity.

It is also suggested that words that are similar phonologically, i.e., have a
similar beginning, ending, or rime, are stored together (Aitchison, 1994). For
example, words with identical initial syllables such as pencil, penguin, and pentagon
are grouped together, and accessing the word pencil will facilitate accessing the words
penguin and pentagon. Moreover, the word pentagon is linked to the word dragon
based on the identical ending, so accessing pentagon will facilitate accessing the word
dragon. Furthermore, the word dragon links with the other words such as drama
because they have an identical beginning, and so accessmg the word:dragon will
facﬂltate accessing the word drama. - :

2 In a lexical decision task, subjects are asked to discriminate words from nonwords. In this task,
‘prime’ refers to any word which appears before to the target, and ‘target’ refers to any word which
-appears afier the prime. Subjects are required to press one button if the presented stimulus is a word,
.and another button if if is not. For the studies in langnages with upper and lower case lefters such as
English, primes and targets are usnally printed in different cases (i.c., primes are typically in lower case
and targets in upper case). Using primes and targets in different cases is to inhibit the role of letter
characteristics in visual word recognition and also, to exclude the effect of episodic memory and to
‘mask the p-esentf:d pnmes (Forster and Daws 1984).
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= 2.1.4.2 The Organization of Words at the Morphological Level

In  the psychological literature there is a debate regarding ~whether
morphological features are used to organize the lexicon. There are two main

" hypotheses regarding the role of morphology in the mental lexicon: the derivational

“hypothesis, which developed from ideas expressed in lmgulstlc literature, and the

= independence hypothesis (Mackay, 1968).

The derivation hypothesis proposes that derived and mfiected ‘words are not
stored separately in the lexicon, but rather under the same base words or lexical entry
“or stem. For example, the words reproach and approach will be stored together and
retrieved under the same stem proach.. On the other hand, the independence
“ hypothesis proposes that derived and inflected words have separate and independent -
lexical representations. to.their base words. Research on the derivational and
independence hypotheses can be seen to be based on the following predictions: if the
derivational hypothesis is correct, derived and inflected words. will take longer to
~produce and comprehend, and be more- likely to cause errors. If the independence
_hypothesis is correct, derived and inflected words should take about the same time to
produce and comprehend, and should rarely cause errors.

- Recent evidence suggests that morphological information does determine the
.organization of the mental lexicon. Experiments conducted by Deutsch, Frost, and
_ Forster (1998) used lexical decision tasks and naming tasks® with Hebrew nouns and

- verbs. In Hebrew, all verbs and nouns are morphological composition of stems and
derivational morphemes (e.g. .an English word “unjustly” is a composition of a stem
“just” and two derivational morphemes “un-“ and “-ly”). In the Hebrew nominal
“system, there are a large number of nominal derivational morphemes. Thus, the

. meaning of each morpheme is vague, and there is no explicit meaning for each

morpheme. In addition, -the meanings of derivational morphemes can be changed
depending on the meanings of nominal stems. On the other hand, in the Hebrew
-verbal system, there are only seven verbal derivational morphemes, each morpheme is

- used frequently. In addition, the meanings of verbal derivational morphemes are more

~ explicit than those of nominal derivational morphemes and are not changed based on
~ the meanings of verbal stems. Thus, Hebrew speakers access the meanings of verbal
derivational morphemes faster than those of nominal derivational morphemes. In the
study, Deutsch et al (1998) found that in the nominal system, priming effects were
" observed when primes and targets shared the same stem but not when the primes and

- the targets shared the same derivational pattern. In the verbal system, priming effects

were observed when the primes and targets shared the same derivational pattern. The
implication is that in the nominal system, all derivational words are listed in the
lexicon independently of the stems from which they are derived but in the verbal
- system, it is possible that derivational words are decomposed into their stems and
~ derivational morphemes before they are stored. ‘It is therefore suggested likely that
the organization of the mental lexicon depends on the nature of derivational
- _morphemes and their stems.

_ *Ina naming task, subjects are simply required to name a word presented clearly in front of them. The
* latency to pronounce measured by a voice key microphone can be used as an index of how }ong it takes

i to access the word (Taft, 1991).
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2.1.4.3 .The Organization of Words at the Semantic Level

" There is evidence that storage in the mental lexicon must also be orgamzed in
terms of semantic categories. Grainger and Frenck-Mestre (1998) tested. English-
. French bllmguals on whether semantic categorization and lexical decision tasks were
facilitated by prime stimuli that were non-cognate translation equivalents, such as
arbre-tree, when compared to primes with unrelated meaning-such as balbe-tree.
They found stronger priming effects in semantically related prime-target pairs than in
semantically unrelated prime-target pairs. This suggests that words are stored in the
.mental lexicon of the bilinguals in terms of their shared semantic representations, not
oiily in terms of their lexical representations.

2.1.4.4 The Organization of Words in the Syntactic Level

- Linguistic' studies also suggest that words that belong to different parts of
speech are probably stored separately. For example, Miller (1990) divided the lexicon
into five word classes: nouns, verbs, adjectives, adverbs, and function words, and they
suggested that there are at least three syntactic categories which are structurally -
-relevant in the organization of the lexicon - nouns, verbs and adverbs, and adjectives.
Likewise, Aitchison (1994) proposed that there are at least .three different word
classes, which are organized separately in the mental lexicon: nouns, verbs, and
adjectwes :
However, these studies do not provide strong empirical data to report any
differences in lexical access (i.e. access time) between nouns, verbs, and adjectives. It
should be pointed out that the previous study by the organization of words at the
- syntactic level has reported only the difference between ‘open class’ words. (nouns,
“verbs, and adjectives) and ‘closed class’ words (articles, prepositions, quantifiers,
conjunctions, and ‘auxiliaries). It still lacks the demonstration of lexical access
difference between main word classes, 1.¢ nouns, verbs, and adjectives,

2.1.45 Word Frequency Effect

From a psychological point of view, there is another important factor in the
storage and the retrieval processes in' the mental lexicon. This factor is word
Jrequency.
It has long been known that a word’s frequency of occurrence in a language
affects the way that the word is stored and retrieved. For instance, in the Search
Model (Forster, 1976), which assumes. that the mental lexicon is similar to a printed
dictionary, a word with a high frequency of occurrence will be stored at the top of the
mental lexicon, while a word with a low frequency will be stored at the bottom. This
‘organizational structure of the mental lexicon is based on evidence that in lexical
decision tasks, high frequency words are retrieved faster and more automatically than
low frequency words (Savage, 1991).

- Direct access models such as the logogen (Morton, 1968, 1969, 1970) and
interactive-activation (McClelland and Rumelhart, 1981) models (Details will be
found in 2.1.5), assume that the lexicon begins with the first letters of the words (A-
Z). These first letters are then combined with the second letters such as AN-, and so
on until the final letter completes the word. However, not every combination of letters
1s present in the lexicon. For example, there is no place for a combination beginning
PLT-, since there is no English word beginning with these letters.
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In these theories, each word is stored in a particular combination node, for
example Split will be stored in its word node, which is under a group of words
beginning SP- or SPL-. According to this view, a word group beginning with SP- or
“SPL- will be composed of many word-nodes, i.e. the node split, splash, and splay.
“Moreover, each word node will have its word frequency. These models account for
“ the word frequency effect by assuming that the threshold levels of activation or
accessing of high frequency words are lower than the low frequency words So, it
takes a longer time to access low frequency words.

It can be seen that the frequency effect is an important factor in accessing the
mental lexicon, and should always be taken into account in experimental studies
performed to investigate the mental lexicon (Savage, 1991). '

An important rider on the word frequency effect concerns the frequency of
stems in affixed words, which have been shown to be independent of the frequency of
whole affixed words. Taft (1979) examined this using pairs of words with the same
whole word frequency such as reproach and dissuade, but with different stem
frequency, i.e., the stem “proach” in “reproach” is of higher frequency than the stem
“suade” in “dissuade™ Taft (1979) found that subjects responded more quickly to
reproach than dissuade thus showing that the mental lexicon is organized in terms of
stem frequencies as well as word frequencies.

Furthermore, Taft and Forster (1976) proposed the notion of how a visually
presented word can be syllabified without considering its pronunciation. In the BOSS,
a word must be segmented as the first part of the first stem morpheme of a word up to
and including all consonants following its first: vowel, but it does not include an
illegal_f consonant cluster in final position. For example, the BOSS of the word
“thunder” is “thund”, the BOSS of a word “yesterday” is “yest” and the BOSS of
words “fine”, “infinite”, “final”, and “fin” is “fin”. In this notion, words are accessed
‘via a representation of their BOSS (Taft, 1979). The BOSS was also supported by the

L indings of Taft (1979, 1984) that word access time was faster when the words were )

" accessed via their BOSS than when they were accessed via their phonological first
syllable. So, what is being proposed here is that the research on frequency effects .
should be more focused on the frequency of the BOSSes as well as the frequency of
words and stems.

2.1.5 The Retrieval Process of the Mental Lexicon

The foregoing discussion has shown that there are many factors involved in
the storage and retrieval of information in the mental lexicon. In order to account for
these variables a number of models have been posited.

There are four important models in the retrieval process of the mental lexicon,
a) the search model, b) the logogen model, ¢) the interactive-activation model, and d)
the verification model. These models are described and discussed below.

a) The Search Mudel'-

; Acccrdmg to Forster (1976), the mental lexicon can be represented as a
system of files: a master file containing information (syntactic, semantic,
phonoﬁoglcal, orthographic) relating to each word, and there are three peripheral files
containing “pointers” to the master file (see Figure 4).
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Figure 4: The Search Model (Adapted from Forster, 1976).'

The first of these peripheral files contains the “entries” corresponding to the
orthographic forms of words and is used in orthographic word processing. The second
contains the phonological forms of words and is used in speech processing. The third
contams the concepts of words and is used in language production.

For each perlpheral file, the entries are organized into “bins” or word
categories, classified in accordance with their frequency. Words with high frequency.
_ will be placed at the top of the bin, while words with low frequency will be placed at
the bottom of the bin. Speakers use linguistic information, for example, orthographic
and phonological information, to limit their search to a particular “bin”. Then, they
must work through until they find the word corresponding to the linguistic
information, which they perceived. A pointer is then used to access the master file,
which contains word knowledge. At this point access is complete. _

.~ For example, if the word henchman is presented, the visual input will be
converted into a format that is compatible with the access codes - in this case the
characteristics of letters h-e-n-c-h-m-a-n. Then, the decision of which “bin” to which
the input word is likely to belong is made and the input s-e-n-c-h-m-a-n is compared
with the access code in each entry. When the similarity between the input and the

. access code exceeds some criterion, the search is successful. Finally, the pointer will

direct attention to the relevant entry in the master file.

In the Master File, all information for all words in the lexicon, ie.,
phonological, -orthographic, syntactic, and semantic information, is stored and
retrieved. When access is complete, the information in the master file is available for
every possible kind of response, speaking, listening, reading, and writing. However, if
the linguistic information does not correspond to any word in the peripheral files, the
search must continue to the end of the bin. Thus, a non-word will take longer time to
be rejected as a candidate lexical entry.

: In conclusion, the important characteristic of this model is that there are
many means of accessing but only one mean of storage: whether we read, or hear, or
understand a word, it is the same word we are accessing from the master file. In
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addmon this is a point of dlfference be‘fweerl the search model and the later models,
and is the weak point of the search model.

t_;) ‘The Logogen Model

The logogen model was initially proposed by Morton. (1968, 1969, 1970). |
‘The first version is shown in Figure 5a. In this version, there is a set of elements

~called logogens, one for each of the words or morphemes in the lexicon. Logogens are

“evidence-collecting devices with thresholds. Evidence is collected from visual or
. auditory input, and when the amount of evidence collected by a word’s logogen
~ exceeds the logogen’s threshold, word information in the cognitive system is
.. accessed. Then the word becomes available as a response in the response buffer.
- Higher frequency words require less evidence to be collected before the threshold is
‘reached. This is because each logogen has a resting level of actnatlon and thlS level -
is proportional to the frequency of words in a language. :
The original logogen model has been developed through many revisions
because data was found which could not be explained by the original model. Thus
-new models were added with new components and the model became more complex.
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Figﬁre 5: The Five Versions of the Logogen Model of Lexical Access: a) Morton

(1968, 1969, 1970), b) Morton (1979), c¢) Morton (1979); d) Morton (1980);

e) Morton (1980}

. We will now consider the four later versions of the logogen model in brief,
focusing on the additional components of each version.
: The second version (see Figure 5b) was proposed by Morton in 1979. In

this version, Merton made the distinction between the input and the output logogen
system. ‘The input logogen system is responsible for word perception and the output
logogen system is responsible for word production.
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The third version was proposed by Morton (1979) (see Figure 5¢). There is
some experimental evidence, suggesting that spoken and written words are accessed
by different systems. For example, Howard and Frankin (1988) showed that the deaf
could understand and read printed words but not understand spoken words. Opposite
results came from a study by Colheart (1998), in which it was found that an alexic

“, patient could understand spoken but not written words. In this third version of the

logogen system, Morton made a distinction between the input logogen systems of
visual and auditory words.

The third version can explain the distinction between accessing written and
spoken words but it cannot explain how humans can write or read non-words. Thus,
Morton (1980), added grapheme-phoneme and acoustic-phonemic - conversion
modules which can explain how we can produce non-words (see Figure 5d). '
In the final version of the iogogen model (see Figure 5e) Morton (1980)
made a distinction between the output logogen systems of visual and auditory words.
There are two output logogen systems, one for speaking and another for
writing/spelling. This modification is supported by data from previous studies such as
Lhermitte and Derouesné (1974) and Basso, Taborelli, and Vignolo (1978) who found

“.-that brain damaged people could produce wrtten words but not spoken words,

“whereas some could produce spoken words but not written words.

One important difference between the search model and the logogen model
is the cognitive system component. In the search model, all of the word information,
i.e. semantic, syntactic, phonological and orthographic information is stored in the
master file. In the logogen model, the cognitive system is the storage unit for semantic
and syntactic word information, whereas the phonological and - orthographic
information is stored in the auditory and the visual output logogen systems.

¢) “The Interactive—Activation Model

‘The Interactive- Actlvatxon Model was proposed by McClelland and Rumelhart
i (]981) and is shown in Figure 6.
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Figure 6: The Interactive-Activation Model of Lexical Access
(McClelland and Rumelhart, 1981)

: - The Interactive-Activation Model is an extension of the Iogogen approach
" Tt includes a set.of elements, which behave in the same way as logogens. These sets
are at three levels - the visual feature level, the auditory feature level, and the word
" level. For example, when a word is visually presented, the appropriate visual feature
units will be activated, which will continuously activate appropriate letter units. Then,
. thé word unit at the word level will be activated.
There are two important features of this model. The first is that there is not
7 only activation - from lower levels to higher levels as in the search and logogen
models, but also activation from higher to lower levels. Thus, this model is

~interactive. The second is that the activation of an appropriate unit will inhibit the

“activation of all other units at the same level. For example, when the sequence of
. letters BOAT is presented, the visual features of this sequence will activate the units
of B, O, A and T at the letter level. Then, the units of B, O, A and T will activate the
word unit BOAT, as well as other units, in which the visual features are similar to
“BOAT, e.g., the word unit BOOT, etc. This activation at the word level will feed back

" to the letter and visual feature levels. Activation of the appropriate feature at the

feature level will be increased as well as the activation of B, O, A and T at the letter
level. The activation at these lower levels will increase the activation of the word unit
‘BOAT, and inhibit the activation of the other word units. Thus, the appropriate word
unit is accessed.
_ The interactive-activation model is 51m1lar to the search model but dlfferent
. from the l_ogogen model in one aspect: the interactive-activation model has only one
_set'of word knowledge for accessing both written and spoken words. Thus this model
. ignores evidence that accessing written words is different from- accessmg spoken
- words:
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*_d) The Verification Model

In the Interactive-Activation model, there is only one activated word unit
because other word units are inhibited at the word level. However, in the verification

- model, there are many words activated and there is a verification mechanism to select
‘the appropriate word from the activated words. For example, when BOAT is

presented, the word units for BOAT, BOOT, etc. will be activated equally, and then at

“the verification stage, the appropriate word BOAT will be selected by checking back

to the presented word.
The point of difference between the interactive-activation and the verification

: models is that the output of the interactive-activation model is an appropriate word
.that is isolated from a set of active candidated words. by means of an inhibitory

mechanism, which deactivates the candidate words at the word level. Whereas, the

. output of the verification model is an appropriate word that is checked back and

matched to the representation of word’s characteristics at any level lower than the
word level. For example, an appropriate visual word is checked back and matched to

the presented letter string at the letter or the visual feature level.

2.2 Bilingualism and Bilingual Speakers

‘Bilingualism has been studied in a variety of disciplines, e€.g. sociology,

"anthopology, education, psychology and linguistics, and for various reasons. In this
. section, one of the most important issues is how to define and categorize bilingual
- speakers, which bears on the issue of how the degree of bilinguality is measured.

Once these definitional and measurement issues are bedded down, the study of lexical -

.access in bilinguals, which is the primary focus of this thesis, will be addressed.

= 2.2.1 Definitions of ‘Bilingualism’ and ‘Bilingual Speakers’

. Definitions of the words ‘Bilingualism’ and °Bilingual Speakers’ in the
literature are numerous. Beardsmore (1991) listed. 35 definitions of the terms
‘Bilingualism’ and ‘Bilingual Speakers’. For the current purposes, we will divide

‘these definitions into two groups, narrow. and broad definitions.

- " Early writers defined the words “bilingualism’ and -“bilingual speakers ina
narrow sense. For example, Bloomfield (1935 : p 56) defined °bilingualism’ as the
native-like control of two languages. Haugen (1935) defined a “bilingual’ as a person
who is able to complete meaningful utterances in two languages. According to these
works, ‘bilingualism” is defined as any condition in which any individual can use two

* languages (their mother language or L1 and a second Ianguage or L2) equally well. A

person who can do this is called the bilingual speaker.
In contradistinction to these narrow definitions, later studies provide broader
definitions. These later works point to a number of theoretical and methodological

. problems inherent in the early definitions. First, what is meant by the concept of

‘pative-like competence’ and how do we know whether a bilingual speaker can use
two languages equally well? Second, the early definitions are unrealistic, since no
bilingual speakers have linguistic repertoires sufficient for all aspects in both mother
and second languages. Finally, the later works suggest that research in different types

x. of bilinguals is more interesting than attempting to delimit the terms ‘blimguallsm

and bllmgual speakers by narrow definitions.
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As an example of the latter, broader approach, Weinreich (1961a) simply

defined ‘bilingualism’ as the practice of alternately using two languages, with the
persons involved being ‘bilinguals’. At about the same time, Macnamara (1968)

" proposed that a bilingual is anyone who posses minimal competence in one of the four

language skills, i.e., listening comprehension, speaking, reading, and writing in a
language other than their mother language. In conclusion, the earlier definitions

- tended to restrict the concept of ‘bilingualism® and ‘bilingual speakers’ to “equal

competence in two languages”, whereas, later studies allow variation of L2

. competence. Here, the broader definitions are used.: ‘Bilingualism’ is. defined as a
- condition in which individuals can use two or more languages, and ability in these
" languages may or may not be equal. Such individuals are called ‘bilinguals’. These
" broad definitions allow studies that need to differentiate degrees and types of

bilinguality, and such differences are discussed in the next sections.

. 2.2.2 Typologies of Bilinguality

There are many types of bilingual speakers. Bilingu_als.vcan be categorized

" based on six dimensions (Hamers and Blance, 1983) as shown in Table 1. Each of
- these typologies is discussed in turn below. :

Table 1: The Typologies of Bilingualism

| Dimension Types
i 1) Linguistic Competence 1) Balanced Bilinguals
2) Pseudo Bilinguals

2) Cognitive Organization 1) Coordinate Bilinguals

2) Compound Bilinguals

3) Subordinative
Bilingpals

3) Age of Acquisition 1) Early Bilinguals
(a) Simultaneous
(b) Consecutive

2) Late Bilingnals .

4) The Statusof L1 and L2 1) Additive Bilinguals
2) Subtractive Bilinguals |

1) Bicuitural Bilinguals

5) Group Membership and Cultural | 2) L1 Monocultural

Identity Bilinguals

3) L2 Acculturated
Bilinguals

4) Deculturated

| - Bilinguals

~ 2.2.2,1 Balanced and .Pseudo Bilinguals |

Hamers and Blanc (1983) made the distinction between balanced and pseudo-
(non-balanced) bilinguals. According to Hamers and Blanc, a “balanced bilingual’ is

. anyone who has equivalent competence in both L1 and L2 and can function equally
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well in either L1 or L2 in all situations and contexts. In addition, it is thought that
there is no interference between L1 and L2 when using either. Other terms applied to
__balanced bilinguals are ‘ambilinguals’ and ‘equibilinguals’ (Edwards, 1994).
i In contrast to a balanced bilingual, a pseudo-bllmgual is anyone whose
competence in one language,; more often L1, is superior to their competence in the
other, more often L2. Other terms applied to pseudo bllmguals are ‘non-balanced’ and
‘dominant bilinguals’ (Edward, 1994).

Despite these definitions, previous studies of bilingualism (Edwards, 1994)

i suggest that it is almost impossible to find balanced bilinguals, and that most

“bilinguals are in fact pseudo-bilinguals. The study of pseudo-bilinguals is interesting
because it can reflect the importance of factors such as age of acqulsntlon, and
language experience, in the development of bilinguality. '-

e 2222 Coordmate, Compound and Subordmate Blhnguals. -

Accordmg to Weinreich (1968) coordinate  bilinguals maintain separate
semantlc systems for L1 and L2 in the mental lexicon. In contrast, compound
bilinguals have L1 and L2 semantic systems, which are fused and stored together in
the mental lexicon. Thus, a single concept will have different orthographic and
phonological forms for L1 and L2 attached to them, and words in L1.and L2
independently access the same concept from the lexicon. Subordinate bilinguals have -
., L1 and L2 semantic systems, which are fused and stored together in the mental
" lexicon, with the addition that words in L2 access the concept via words with similar
meanings in L1. The difference between compound and subordinate bilinguals is that
in -subordinate bilinguals, words in L2 access theé concept via words with similar
meanings in L1.

Another way to classify these three types of bilinguals is in terms of the lexical
and semantic systems: two languages of the coordinate bilinguals are independent in
both the semantic and lexical systems; in the compound bilinguals, the two languages
are independent in the lexical system, but interdependent in the semantic system; and
in“the subordinate bilinguals, the two languages are interdependent in both the
semantic and the lexical systems.

‘In models of lexical access, mainly two of these three are mentioned,
compound and subordinate bilinguals. The coordinate hypothesis receives little
., attention. Models of bilingual lexical access are concentrated in section 2.2.4.

2.2.2.3 Early and Late Bilinguals

* Age of acquisition is an important factor in the development of bilinguals. A
i distinction must first be made between early and late bilinguals. In early bilinguals,
~ the experience in the two languages occurs at the same time before the critical age of
11 years (Beardsmore, 1986). Early bilinguals can be further sub-divided into (a)
simultaneous bilinguals and (b) consecutive bilinguals. A simultaneous bilingual is a
person, who acquires two languages at the same time. For example, a child whose
father uses one language and the mother uses another may acquire the two languages
at the same time. A consecutive bilingual is a person who acquires a second language
early in'childhood, after s/he has already acquired the first language. As opposed to
these two types of early bilinguals, late bilinguals acquire their first language before
“.the age of 11 years and the second language after the age of 11 years.
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- 2.2.2.4 Additive and Subtractive Bilinguals

- Additive and subtractive bilinguals are defined in relation to the relative status
" of the first and second languages in the community. Additive bilinguality is any
condition in which the first and the second languages are equally valued in the
“community. On the other hand, subtractive bilinguality is any condition in which the
first language is devalued in the community (Beardsmore, 1991).

© 2,2.2.5 Bicultural, L1 Monocultural, L2 Acculturated, and Deculturated
Bilinguals

» In respect of cultural identity, bilinguals can be separated into bicultural, L1

monocultural, L2 acculturated, and deculturated bilinguals (Beardsmore, 1991). In the
first of these distinctions, a “bicultural’ bilingual is a person who identifies positively
with cultural groups speaking his first and second languages and s/he is recognized by
- both- cultural groups as a member. Second, an ‘L1 monocultural’ bilingual is a person
who identifies positively with one cultural group, usually with the cultural group
speaking his/her first language. Third, the cultural development can also lead a
bilingual to renounce the cultural identity of first language group and adopt the .
cultural identity of the second language group. In this case, sthe would be called an
‘L2 acculturated” bilingual. Finally, a ‘deculturated’ bilingual is a person who has
given up her/his first language cultural identity but at the same time, s/he also fails to
identify with the second language cultural group. As a result, this person becomes a
deculturated bilingual. :

2.2.3 The Measurement of L1 and L2 Proficiency in Bilingual Speakers

. There are a number of tests commonly employed to measure bilinguality.
These can be divided into two types — direct and indirect measurement (Mackey 1968,
Macnamara, 1968, 1976).

i 2.2.5.1 Direct Measurement of Bilinguality

According to Finocchiaro and Sako (1983), there are three types of direct
language testing. All these tests are designed to measure proficiency levels in
\,omprehensxon skills (listening and reading), production skills (speaking and writing)
- and comprehensxon and production skills.
The most popular. second language tests for English as an L2 are TOEFL (The
" Test of English as a Foreign Language), and TOEIC (The Test of English for
International Communication). Furthermore, the other second language tests for the
‘other languages are also developed by a number of testing scholars. For example, the
American Council on the Teaching of Foreign Languages developed second language
testing for 37 languages, including Thai and Mandarin (American Council on the
. Teaching of Foreign Languages, 2002).
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2.2.3.2 Indirect Measurement of Bilinguality

a) Rating Scales

The two most popular types of rating scales are language behaviour
questionnaires, in which subjects are asked to rate-what language they use at home
and in various situations; and scales in which subjects are asked to rate their
proficiency in either L1 or L2. These types of testing are based on the subjects” own

perception of their ability (Macnamara, 1968). - - .

b) Fluency Test

Common examples of fluency tests are “word naming” and “word association”
tasks (Macnamara, 1968). Word naming is a task in which subjects are asked to name,
in a limited time period, as many different words referring to a specific category as .
they can. For example, subjects might be asked to name things, which can be found in
a kitchen. In word association tasks, subjects are asked to give, in a limited time
period, as many continuous associations as possible to a particular word. For example,
they are asked to say words that come to mind when they hear the word ‘home’.

¢) Flexibility Test

A common flexibility test is the richness of vocabulary test, in which the
subjects are presented with a word or a sentence in either L1 or L2, and are asked to
write or say words or sentences, which are synonymous with the stimulus word or
sentence (Macnamara, 1968).

d) Dominance Test

For the Dominance test, bilinguals are presented with an anibiguous word and
are-asked to interpret this word. The response will indicate which language the
sibjects prefer to use (Macnamara, 1968).

2.2.3.3 Scoring

: . Direct and indirect measurement both typically use a single difference score,
< computed by subtracting a score obtained in L1 from a score obtained in L2. A
subject who obtains the same score in L1 and L2 will thus acquire zero score and will

: be treated as a balanced bilingual. The difference between the score of L1 and L2 is

treated as an index of the difference between L1 and L2 competence (Macnamara,
1968).

2.2.4 Organization of Word Knowledge in the Bilingual Lexicon

One basic issue in bilingualism is whether bilinguals have one or two language
systems. In this regard Kolers (1966) raised two important hypotheses concerning the
bilingual lexicon: (a) the Independence hypothesis and (b) the Interdependence
hypotheses.
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a) The Independence Hypothesm

The independence hypothesns assumes that words within L1 or L2 form

~.stronger associations than words with the same or corresponding meaning between L1
- and L2 do. For example, Kolers (1966) found that English-French bilinguals took less

time to read passages that were written in either of their two languages, than passages
that were written in both languages, mixing with each other (where some words were
written in English and some in French). In addition, Kintsch (1970) reported better
recognition memory when subjects were tested on the same word list that they were

familiarized with, than ‘when they were tested on translated versions of the
-familiarized list.

b) The Interdependenée Hypothesis

. The interdépendence hypothesis assumes that the corresponding words in two
languages are closely stored in terms of their word forms. Supporting evidence for the
interdependence hypothesis in bilinguals is derived from experiments demonstrating

_cross-language Stroop interference effects (e.g. Sudasna, Luksaneeyanawin, and
¢ Burnham, 2000). The traditional Stroop effect (Stroop, 1935) is the demonstration that

the spoken response “red” to the word “BLUE” written in red colour is generally
slower than the same response to the word “RED” written in red. colour. In other
words, if the to-be-ignored aspect of the stimulus (e.g., word meaning) is incongruent
with the appropriate response, the reaction time is delayed. The cross-language Stroop

’ _;:J_.".interference task is the demonstration that a coloured word in a stimulus language,
 which is different from the response language, produces interference (Zakinthinos,

1992). Such findings are assumed to indicate the interdependence hypothesis in the
bilingual lexicon (see details in Chapter 4).
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2.2.5 The Retrieval of Word Knowledge in the Bilingual Lexicon: “Word
Association™ and “Cencept Mediation” Hypotheses '

Potter et al. (1984) proposed two hypotheses of the bilingual mental lexicon,
the Word Association, and the Concept Mediation hypotheses as shown in Figure 7.

12 L1 - L2
Lexical Links \ /
Conceptual Links Conceptual Links
Li \l i/
/sf\ Concepts
j Conceptual Links '
]
Y
Concepts
{a) Word Association (b) Concept Mediation

Figure 7: The Word Association (2) and Concept Mediation Hypotheses (b)
(adapted from Potter et al. 1984)

According to the Word Association hypothesis, words and concepts in L1 and

L2 are stored in and retrieved from a single interlingual lexical and semantic system. .

.That is, words in L1 and L2 share the same lexical and semantic system, whereas
words presented in L1 can directly access concepts from the semantic system, words
presented in 1.2 can only access concepts from the semantic system via words with the
same meaning in L1. , '

In contrast to the Word Association hypothesis, under the Concept mediation -

"+ hypothesis words in L1 and L2 are stored in and retrieved from two intralingual

" lexical systems. Thus, concepts in L1 and L2 are stored in and retrieved from the
same semantic system. So, words in L1 can directly access concepts from the
language general semantic system and words in L2 can also directly access concepts
from the same semantic system. The concept mediation model proposes that word
forms in .1 and L2 independently occur in the same semantic system. '

Research work in lexical access supports both the word association model
(Dalrymple-Alford, 1968; Rosenberg and Simon, 1977) and the concept mediation
model (Kintsch, 1970, Gerard and Scarborough, 1989). To examine the word
association and concept mediation hypotheses, Talamas, Kroll, and Dufour (1995)
asked more and less fluent English-Spanish bilinguals to perform a translation .
. recognition task in.which they had to decide whether two words, one in each
~language, were translation equivalents. The conditions of interest in this study were
‘the tasks on which the two words were not translation equivalents, including cases in
which the Spanish translation of the English word (e.g. “friend”) was incorrect but
similar in form to the correct translation (e.g., “hambre” versus the correct “hombre™),
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or unrelated. They found longer reaction time in both form-related and meaning-
related pairs than in unrelated word pairs. They also found that the less fluent
bilinguals produced longer reaction time.in the form-related word pairs than in the
meaning-related word pairs, suggesting that in less fluent bilinguals, the lexicon is
~ structured somewhat like the word association model. On the other hand, more fluent
- bilinguals produced longer reaction time in the meaning-related than in the form-
related word pairs suggesting a closer match of their lexicon with the concept
mediation hypothesis. The implication is that fluency in L2 determines whether the
lexicon is or5anlzed in terms of the word association or concept medlataon hypothesis.

2.2.6 Lencal Access in Bilingual Speakers with Different L2 Proﬁclency
The Revised Hierarchical Hypothesis

“ Previous works (Chen and Ho, 1986, Chen and Leung, 1989, Kroll and
. Curleg, 1988; Potter ¢t al, 1984) studied bilinguals with differing L2 proficiency.
“ Results of these studies suggest that for bilinguals with low L2 proficiency, words in
" L2 access the meanings through words in L1, that is, in terms of the word association
hypothesis. For bilinguals with high L2 proficiency, words in L2 directly access the
meanings. On the basis of these studies, a third hypothesis of the bilingual lexicon has
been proposed, the Revised Hierarchical Hypothesis (Kroll and Stewart, 1994), as
shown in Figure 8. :

The Revised Hierarchical Hypothesxs o

Lexical Links
L1 o5 L2
o
Conceptual Links . . -
Concepts

Figure 8: The Revised Model of the Bilingual Lexicon
(adapted from Kroll and Stewart 1994)

According to the Revised HJerarchlcai Hypothesis, words in L1 and L2 are
interconnected via lexical links. However, lexical links from words in L2 to words in
L1 are stronger than those from words in L1 to words in L2. Thus, accessing the
meanings of words in L2 via words with the same meanings in L1 is faster than
accessing the meanings of words in L1 via words with the same meanings in L2. In
addition, this hypothesis assumes that words in both L1 and L2 directly access
concepts from the semantic system. However, the conceptu.al links from words in L1

{0 the semantic system are stronger than those from words-in L2. Thus, words in L1

““are retrieved from the semantic system faster than words in L2:

Experimental support for this- hypothesis comes from the studies using cross-
language Stroop tasks (see section 3.2). For example, Chen and Ho (1986)
demonstrated that when the bilinguals were less proficient in L2, they show more
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interference from L1 words than from L2 words when they were asked to respond in
L2. However, when they became more proficient in L2, they showed more
.- interference from L2 Words to L1 responses and less interference from L1 words to
L2 responses. .

s 2.2,_7 Intra- and Interlingual Interference

Any theory of bilinguals® retrieval processes has to address the issue of
. interference. For example, a bilingual may choose to use a word from another
- language in the middle of a sentence because the correct item is unknown or the
attitude is not expressed well in the language being spoken.. :

_In addition, a bilingual may use the accent of another language, while s/he is
speaking a sentence. Such events are commonly labeled interference. Interference
occurs at all levels of language: phonological, orthographic, syntactic, and semantic.
Interference effects can be categorized in many ways, for example as involuntary
versus voluntary, or. intra- versus interlingual interference. Involuntary and voluntary
interference will not be mentioned further here, however, we will take time to focus
‘on intra- and interlingual interference because it is mdely discussed in studies of the
mental lexicon.

Research efforts have demonstrated the existence of both w1th1n language or
intralingual interference and between-language or interlingual interference.- In
intralingual interference , language processing is interfered with by the processing of
the same language. Whereas in interlingual interference, language- processing . is
. interfered with by processing in the other language. In the Stroop colour word task
(see section 3.2), the general finding is that colour-naming interference is greater in
the intralingual condition than in the interlingual condition (Fang, Tzeng, and Alva,
1981; Zakinthinos, 1992). For example, in the intralingual condition, Zakinthinos
(1992) asked Greek-English bilinguals to respond with ‘blau’ meaning ‘blue’ to the
Greek colour word ‘KOKINO’ (‘red’) printed in blue ink and in the interlingual
- condition, to respond with ‘blau’to the English word ‘GREENprinted in blue ink or

with ‘blue’to the Greek word ‘KOKINO”. The results showed that the reaction time in
the intralingual conditions was longer than in the interlingual condition.

. Magiste (1985) found that the main determinant of different patterns of i intra-
and interlingual interference is languaoe proficiency. Magiste investigated how Stroop
interference patterns changed in immigrant children acquiring a new language. The

. usual-pattern for these bilinguals was development from clear proficiency in L1, to
- L1-L2 balance, to clear proficiency in L2. German-Swedish bilinguals subjects were
di-'Vide_c_i in terms of duration of residence in Sweden (1-16 years). The results showed
+'that words in the more proficient speakers produced greater Stroop interference than
did:words in the less proficient speakers. The German immigrants showed the largest
degree of intralingual interference in German, when they were in their first year in
_ Sweden. However, with increased length of residence in Sweden, the subjects showed
more¢ intralingual interference in Swedish and correspondingly less marked
dlfferences between intra- and interlingual interference. :
“The implication from this study is that when second language proficiency
increases, the degree of interlingual interference increases, and that in more balanced
. bilinguals, the degree of intra- and interlingual interference are not as different. This
" is because words in both L1 and L2 can directly access the lexicon. Thus, L1 and L2
words can produce an equal degree of interferfence.
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2.3 Summary of the Literature Review and and Plan of the Present Study

* In this chapter, we have attempted to review the important issues for the study
of ‘mental lexicon’ and “bilingualism’. In the first part we concentrated on the storage
and retrieval of word knowledge in the mental lexicon. We pointed out some of the
problems arising from the definitions and the characteristics of “‘words’ and ‘word
. meaning’ .in a variety of disciplines: psychology, linguistics, and psycholinguistics.

."We then reviewed the psycholinguistic models of lexical storage and retrieval

processes and discussed stressing more specifically the relevant models for this thesis.

- In the second part of this chapter, we gave an overview of -definitions;’
typologies, and measurements of bilinguality and bilingualism. We also explained the
organization and the retrieval process of word knowledge in the study of bilingual
_lexical access. Finally, we pointed out the relation between L2 proficiency and the
‘study of - bilinguai lexical access in the attempt to claim that degree of second
language proficiency affects the storage. and the retrieval process of word knowledge
in the first and the second !anguaf,es

- In order to give an overview of this thesis, the plan of the following chapters
will be stated here: !
) In Chapter 3, we will propose a number of experimental methods for studying
:." lexical access in bilinguals. Next, we will explam and propose the general hypotheses
of two important methods, which we use in this thesis. They are the Stroop
Interference task and the Priming task.

In Chapter 4, we will present the experimental design and the results of the
‘present study using the Cross-language Stroop interference tasks conducted in Thai-
- English bilinguals with high and low English language experience. -

‘The next two chapters deal with the study of the cross-language Semantic -
Priming task in four groups of bilinguals. These are Thar-EnghsiL English-Thai,
Mandarin-English, and English-Mandarin bilinguals.

‘ Chapter 5 addresses the second part of the present study including a plan of
cross—1anguage Semantic Priming tasks conducted in four experimental sets. These are
the sets- for Thai-English, English-Thai, Mandarin-English, and English-Mandarin
bilinguals. Furthermore, we will stress the importance of linguistic analysis on the
stimulus items used in the psycholinguistic study. To end the chapter, we will
describe the analysis method and the systems of Thai, English, and Mandarln kinship
terms, which are used as the stimulus items in the study.

: In Chapter 6, the experimental design and the results of the four sets of cross-
‘" language Semantic Priming tasks will be presented Then, we will summarize the
results of all four experimental sets. '

: Finally, the general discussion and conclusion of the present thesis will be
addressed in Chapter fi



CHAPTER 3

EXPERIMENTAL METHODS FOR STUDYING LEXICAL ACCESS
IN BILINGUALS " :

. 3 1 Introductlon

In the study of lexical access, various expenmenta,l rnethods have been
. employed, for example, free recall (Kolers, 1966a) word association (Kolers, 1963),
* lexical decision (Taft, 1991), the Stroop interference tasks (Magiste, 1985; Chen and

Ho, 1986) and Priming tasks (Forster and Davis, 1984), etc.
“In this chapter, we will explain the ways in which these methods are used and

what information they can give us about lexical access in bilinguals. In Section 3.1,
free recall, word association and lexical decision tasks are briefly reviewed. Later in
this chapter, we will consider the “Stroop Interference” and the “Semantic Priming”
 tasks in details as these two tasks will be used in the present study.

| 3;2 Experimental Methods for Studying Lexical Access in Bilingua]s

There are several methods for the study of lexical access in bilinguals as
: presented belows.

a) Free Recall (Kolers, 1966a) In free recall, subjects are asked to recall
words with a particular characteristic. For example, subjects are asked to
recall any English words beginning with the letter “B” within one minute.
The number of correct words, which subjects recall are recorded It would
be expected that in such a task, high L2 proficiency bilinguals should
recall more words than low L2 proficiency bilinguals. ' ,

b) Word Association {(Kolers, 1963) Subjects are asked to name any words,
which are semantically related to the presented word within a limited time.
For example, subjects are asked to name any words, which are

- semantically related to the word “Teacher” within one minute. It would be:
expected that in such a task, high L2 proficiency bilinguals should name
more words than low L2 proficiency bilinguals.

c) Lexical Decision (Taft, 1991) In this task, subjects see or listen to words.

- and they are asked to make a decision whether these words are words or
non-words in a particular language. The reaction time for correct responses

is recorded. It would be expected that in such a task, in high L2
- proficiency bilinguals the reaction time should be faster than in low L2
proficiency bilinguals. '

3.3 Th¢ Study Using the Stroop Interference Task

~ In the original Stroop Task (Stroop, 1935), colour words written in a
semantically incongruent ink colour, for example, the word “RED” written in blue
ink, and the word “GREEN” written in red ink, etc were presented and subjects were

~asked to name the ink colours, not the written words. For example, the partcipants
~ named the word “RED?” written in blue ink as “blue”. Reaction time was measured
. and recorded
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It is hypothesized that if the form has no meaning (e.g. XXX), subjects should
be able to name the colour of forms without any interference. If the form is a lexical
item (represented by a written word), there will be some interference proportional to

the hngulstlc competence, which can be measured by the subjects’ reaction time in

naming the colour of the ink of the word form. It was found that the reaction time was
longer when the subjects named the ink colour of colour words as compared to the ink -
colour of non linguistic word forms. These results showed that adults read and

“semantically process written words even when the task at hand does not require

reading. Thus in proficient readers, it appears that reading and semantic analysis of
what is read are automatic processes. Thus, it is hypothesized that in high proficiency

: subjects, linguistic interference should be stronger than in low proficiency subjects.

As a result, reaction time in colour naming for the high proficiency subjects should be
slower than for the low proficiency subjects.
.. In bilingual Stroop tasks, three experimental conditions are required. The first

is non-linguistic (i.e. XXX) in which there should be no interference due to linguistic

competence in colour naming and thus relatively short naming reaction time. In the
second condition, the colour words and the required response by the subjects’ naming
of colour are in the same language, either L1 or L2. The inhibition due to incongruent
colour words in this condition is called “intralingual interference’. The final condition
is”when the colour words and the subjects’ naming of colour are in different
languages, i.e., the colour words in L1 and the colour naming is required in L2, the
colour words are in L2 and the colour naming is in L1. The inhibition due to -
incongruent colour words in this condition is called “interlingual interference’.

. In both the intralingual and interlingual Stroop Tasks, there are two levels of
processing, the perception and the production levels. In the intralingual task, it is

- hypothesized that the reaction time in L1 naming is slower than in L2 naming because

L1 linguistic competence should be better than L2 linguistic competence, resultmg in
thé faster perceptual processing of L1 word forms than the perceptual processing of
L2 word forms and more interference in L1 production processing than in L2 .
production processing. In the interlingual task, it is hypothesized that the reaction time
in L1 perception and L2 production should be slower than in L2 perception and L1
production. .

XXX BLUE

XXX GREEN

XXX YELLOW

XXX BLUE |

~f:s< BLACK |
| RED

a) - b)

Figure 9: The Monolingual Stroop Task. Subjects name the colour of forms
~without any interference from colour words in a). Subjects name the colour of
- these forms with the interference from colour words in b}
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Table 2: Non-linguistic, lntra]mgual and Interlmgual Conditions in -
Bilingual Stroop Tasks -

Non-Linguistic Intralingual Interlingual
Stroop Task Stroop Task Stroop Task
Perception of | Naming of . Perception of | Naming of | Perception of | Naming of
| Non Colour Word Forms Colour Word Forms Colour
| Linguistic Concepts and Colour Concepts and Colour Concepts
Forms and using Colour | Concepts using Colour Concepts using Colour
Colour Words Words ; Words
Concepts ' '
XXX Ll Ll L1 L1 ' L2
XXX L2 L2 L2 ' 12 LI

 The bllmgual Stroop task will be used in this thesis to mvestigate semantic
prOCessmg in blhnguai speakers.

" 3.4 The Study Using the Priming Task

An effective way to investigate both the monolingual and the bilingual
lexicons is to use the Priming task. Previous studies (e.g. Bijeljac-Babic, Biardeau,
and Grainger, 1997; Grainger and Ferrand, 1994) have shown that Priming tasks are
an important source of evidence for the mechamcs of lexical access.

_ The Priming tasks are different from the Stroop Interference tasks i in at least
two aspects. First, the priming tasks can be designed to use different words as
stimulus items; whereas, the Stroop tasks are limited to use only colour terms.
Second, the Priming tasks can be conducted to test more complicated experiments

" than the Stroop tasks, i.e., more interrelated factors can be added, both the reaction .

time and errors can be quant;ﬁed accurately. :

.. In a Priming task, subjects are presented briefly with a sequence of stimulus
items, as shown in Figure 10. A sequence consists of a briefly-presented word or
“prime”. for 100 to150 ms., followed by another word or “target” for 500 ms.

. Subjects are asked to make a certam response to the target. In this procedure, subjects

are concious of the target but cannot report the prime.
.. There are various response methods that have been used to indicate priming
effects. One of the most frequently used is the lexical decision task, in which subjects

. are required to decide whether the target is a word or not, with word and non-word

‘targets being equally probable on each trial.

Prime Target
100 to 150 ms. ' 500 ms.
- B Followed by

Figure 10: The Sequence of .Stimulus [tems in Priming Tasks

_ Previous studies have shown that priming'.éﬂ‘ects are stronger when the primes
and -the targets are related (phonologically, orthographically, semantically, or
syntactically related) than when they are unrelated, even when the subjects are

* unaware of the primes. This suggests that some of the properties of the primes overlap
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with-those of the targets such that processing of the primes facilitates the processing
of the targets. It is this property of primes that is useful in delineating the relationships
between words. For instance, priming effects can be found using primes and targets
" that are- phonologically  related, e.g. “real” and “reel” or syntactically and
semantically related e.g. “boy” and ‘girl”.

: In this thesis, the semantic priming tasks, where the primes and the targets are
‘semantically related, will be used. So the review of literature here will concentrate
upon studies which use this method.

- Recent studies on the monolingual lexicon (Lowe 1999; Taﬁ 1991) show that
pn'rmng_ effects are stronger if the targets following primes are in the same semantic _
category. For example, the target “man” is retrieved faster if this target follows a-
.. prime such as “boy”, compared to the case when it follows an unrelated prime “car”.
", This is because when the subjects see the primes, they retrieve semantic information
about the primes. If the primes and the targets are semantically related, then the
semantic properties of the targets, which overlap with the semantic properties of the
primes: have already been accessed before the subjects see the target. As a result,
when the subjects see the targets, they can retrieve and respond to them faster. In this
way it can be seen that the priming effect, as measured by the reaction time in
responding to a target, is inversely related to the semantic relatedness of that word and
its prime. Thus priming effects can be used. to measure the nature of the semantic

system in the mental lexicon.

: However, many recent studies have pointed to problems with the use of lexical
decision as a measure of lexical access (Kroll, 1993; Taft, 1991). The problem is that
as lexical decision is a binary choice task, there are a variety of post-access decision
mechanisms, which come into play such as the familiarity of the targets to the
subjects.. Thus if a word is familiar, it is more likely that subjects will decide that a -
target is a “word” then if a target is unfamiliar to the subjects. In this way, results of
i lexical decision tasks may arise from post-access decision mechanisms rather than
7 from lexical access mechanisms.

Another method to investigate semantic priming effects is the ‘semantic
categorization” task, in which the subjects are asked to decide whether the target is a
member of a particular semantic class. For example, subjects may be required to
decide whether the word “apple” is a member of the semantic field “fruit”. In this
thesis, we will use the semantic categorization task to measure priming effects.

3.5 The General Hypotheses of the Study Using the Stroop Interference

- In this part, the general hypotheses of the experimental study using cross-
language Stroop interference tasks -in the present study will be presented. The
important issue of this study concerns whether the lexical and the semantic systems of
the two languages are different in bilinguals with different L2 experiences. There are
two groups of subjects involved in this study: first, Thai-English (TE) bilinguals with
+ high English language experience, and second, those TE with low English language
“experience.

There are two general hypotheses in this study.

Hypothesis I: In the intralingual condition, the degree of interference from L1
linguistic competence should be higher than the interference from L2 linguistic
competence in both the high and the low English experience groups (From now on
these will be referred to as the High and the Low groups).
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Hypothesis IT: In the interlingual condition, the degree of interference from L2
linguistic competence should be higher in the High group than in the Low group,
whereas the degree of interference from L1 linguistic competence should not differ

between the High and the Low groups.

3.6 The General Hypotheses of the Study Using the Cross-Language Semantic
Priming Task

For the present study, four sets of semantic priming experiments. will be

.~ conducted. In the first set, Thai-English bilinguals with high and low English

language experience will participate in four experimental conditions: within Thai (L1)
language, within English (L2) language, between Thai-English (L1-L2) languages,
and between English-Thai (L2-L1) languages.

In the second set, English-Thai bilinguals with high and low Thai language

‘experience will be studied in four experimental conditions: within English (L1)

language, within Thai (L2) language, between English-Thai (1.1-L2) languages, and
between Thai-English (L2-L1) languages.

In addition, to test whether there is the difference between lexical access in
alphabetic writing system (Thai and English) and logographic system (Mandarin).
The third and the fourth experiments will be conducted in Mandarin-English and
English-Mandarin bilinguals.

- In the third set, Mandarin- Englxsh bilinguals with high and low Enghsh
language experience will participate in four experimental conditions: within Mandarin

(L1) language, within English (L2) language, between Mandarin-English (L1-L2)
“ languages, and between English-Mandarin (L2-L1) languages.

* . In the fourth set, English-Mandarin bilinguals with high and low Mandarin
language experience will participate in four experimental conditions: within English
(L1) language, within Mandarin (L2) language, between English-Mandarin (L1-L2)

- languages, and between Mandarin-English (L2-L1) languages

“In what follows, the general hypotheses will be presented

Hypotheszs I In the bilinguals with high L2 experience, the meanings of L1
words are stored in the semantic system of L1 and the meanings of L2 words are
stored in the semantic system of L2. As a result, there will be no interference from L1

" words in accessing 1.2 words.’

- Hypothesis II: In the bilinguals with high L2 experience, 1.2 word meanings
will be directly accessed from the L2 semantic system, which is separated from the L1
semantic system. As a result, the reaction time and the error rates in accessing L2

-words will not be statistically significant.

Hypothesis III: In the bilinguals with low L2 experience, the meanings of L1
and L2- words are stored in the same semantic system. As a.result, there is the
interference from L1 words in accessing L2 words. '

Hypothesis IV: In the bilinguals with low L2 experience, L2 word meanings
will be accessed from the semantic system via the L1 words with the same or similar

" meanings.



CHAPTER 4

BILINGUAL LEXICAL ACCESS USING
"THE STROOP INTERFERENCE TASK

- 4.1 Introduction

_ -~ In this chapter, we use the cross-language Stroop Interference tasks to explore
~ whether the lexical and the semantic systems of L1 and L2 languages are different in
bilinguals with different 1.2 experiences. We test the lexical and the semantic systems
of L1 and L2 by examining the Stroop interference effects in Thai-English bilinguals
with high and low English language experience in four conditions. These are: (1) the
intralingual condition in Thai, {(2) the intralingual condition in English, (3) the
“‘interlingual condition in Thai-English, (4) the interlingual condition in English-Thai.

4.2 Experimental Design
4.2.1 Subjects

Subjects in this experiment were 100 Thai-English non-balanced pseudo-
bilingual speakers. They were grouped into 2 groups on the basis of their L2 language
experience. L2 language experience was measured with the “English Language
- Experience Questionnaire” concerning the subjects’ contact hours with English, ie,
in- formal classroom situations, extra curricula activities, their language attitude
towards English and their exposure time to English (see Appendix A). For the present
study, the subjects were split into two groups using the median score as the dividing
point. Fifty subjects whose scores in the questionnaires were higher than the median
. score were designated the high language experience group (hereafter, the High group)
- and the other fifty subjects whose scores were lower than the median score were
designated the low language experience group (hereafter, the Low group).

4.2.2 Stimuli and Design

In the Non-Linguistic Stroop Task, the stimulus items were XXX, written in
red, blue, green and black ink, and the subjects were asked to name the colour
concepts using colour words in L1 and L2.-

For the Intralmgual Stroop Task of L1, the stimulus items were four Thai colour
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;Words re. “umd”, “am”, “W17, and “A1” written in mismatching colours - either red,

>

blue, green or black, and the subjects were asked to name the colour of the ink using
colour words in Thai. For the Intralingual Stroop Task of L2, the stimuli were four
English colour words, 1.e. “Red”, “Green”, “Blue”, and “Black”, again written in
mismatching colours, and the subjects were asked to name the colour of the ink using
English colour words.

For the Interlingual Stroop Task, when the stimulus items were Thai colour
words, the subjects were asked to name the ink colour in English, and when the
stimulus items were English colour words, the subjects were asked to name the ink
colour in Thai.
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4.2.3 Procedure

Each stimulus item appeared three times at random to prevent any practice

_effect of pairing colour words to the naming of colour concepts. Thus there was a total

of 36 items consisting of 3 conditions (non-linguistic forms, L1 werd forms or L2
word forms) x 4 colour -items (red, green, blue, and black) x 3 test tokens. The

~ subjects were asked to name the colours of the form as accurately and as qurck*y as

p0551b1e Their reaction time was recorded with a stopwatch.

Table 3: Examples of the Task in Non-linguistic, Intralingual, and
Interlingual Conditions

_ Non-Linguistic Stroop Task Intralingual Stroop Task Interlingual Stroop Task
XXX written | Expected “und” written | Expected “upe” wrilten Expected
| in blue ink naming is in blae ink naming is fa/ | iz blue ink naming is /blu/
P ffa3/(Ll) | LD (L2)
XXX written | Expected “Red”written | Expected “Red” written | Expected
| in blue ink naming is /blw/ | in blue ink { naming is /bly/ | in biue ink naming is
~ |
(L2) BR /fa3/ (L1)
LR i
XXX i GREEN
XXX 198es YELLOW
XXX X

X _/ 3“’ W

a) b) Cj

Figure 11: The Bilingual Stroop Task. Subjects name the colour of forms without any -
interference in a). Subjects name the colour of forms in Thai (Intralingual

Interference) or English (Interlingual Interference) with interference from Thai colour

words in b). Subjects name the colour of forms in English (Intralingual Interference)
or Thai (Interlingual Interference) with interference from English colour words in c).

The mean reaction time (RT, hereafter) in milliseconds (ms) is the average RT

-that each group of subjects used to name the colour of the test tokens in a particular

condition either the non-linguistic, the intralingual, and the interlingual conditions.
“The RT data were analyzed using a three-way analysis of variance (ANOVA)

- considering language proficiency group (High and Low groups), experimental

condition (Non-Linguistic, Intralingual, and Interlingual Stroop Task), and response

language (Thai and English).

For the present study, the desree of interference is represented by an
‘Interference Index Score’ (I1S). TIS 1s calculated from the mean reaction time (in

. milliseconds) of the test condition (intralingual or interlingual). minus the mean




the Control Condition with Colour Naming of the Same Language.

4.2.4 Results and Discussion

*reaction time of the control non-linguistic condition in: the naming task of the same
language (Stroop, 1935). That is, [IS = Mean RT of the Test Condition —

Mean RT of

4.2.4.1 The Mean RT for the Intralingual and the Interlingual Stroop Tasks

Table 4: The Mean Reaction Time (in ms.) in the Non-Linguistic, the Intralingual, and

the Interlmgua] Stroop Tasks for the ngh and the Low Subject Groups

RT in N n-Linguistic Stroop RT in Inu?.lmgual Stroop Task | RT in Interlingnal Stroop Task
Task
Perception - | High 472 Perception High 741 | Perception- | High 606
Non- o L L2; Naming
Linguistic Naming - — L1 Colour
Forms; L1 Colour ‘Words
Naming - Low 369 | Words Low 595 Low 375
| L1 Colour

Words

Mean | .420.5 Mean | 668 Mean 707
Perception - | High 526 Perception High 704 | Perception- | High 706
Non- - L2, L1; Naming |
Linguistic Naming - — L2 Colour
Korms, " Low 395 | 2 Calour Low [ 432 | Tvords Low 708
Naming — Words
1.2 Colour -
Words

Mean 460.5 Mean 568 Mean 490.5

As can be seen in Table 4, the mean RT for the non-linguistic Stroop task is
relatively short (420.5 ms in the naming of colour concepts using L1 colour words
and 460.5 ms in the naming using L2 colour words) as compared to the RT found in
the intralingual and the interlingual Stroop tasks. This is presumably because in the
non-linguistic condition, the form has no meaning. Thus the subjects can name the
colour of the form without any interference due to linguistic competence (Stroop,
1935). In contrast, in the intralingual and the interlingual conditions, the forms are
written words. Hence, there is an interference of linguistic competence in colour
naming resulting in slower RT both in the intralingual and the interlingual conditions
as compared to the non-linguistic condition. However, the RT for the non-linguistic
Stroop Task when using colour words in L2 is slower than in L1. This may be due to
-'j"the interference from the L2 linguistic production process.

In the mtralmgual condition, the RT for processing of L1 (668 ms) is slower
“"than in processing of L2 (568 ms). The results imply that there is more interference
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from L1 than L2 in Intralingual Stroop Task. However, the difference between the RT
in L1 processing and L2 processing is not significant [F (1, 28) = 2.224 p< .01].

In the interlingual condition, the RT in the perception of L1 word forms and
L2 colour naming was found to be significantly slower than in the condition when
subjects access word with the perception of L2 word forms and L1 colour naming [F
(1,28) = 4.648 p< .01]. These results imply that linguistic perception of L1 of the
subjects in this experiment is better than their linguistic perception of L2, thus
resulting in more interference due to L1 linguistic perception and L2 production than
to L2 linguistic perception and L1 production.

4.2.4.2 Interference of L2 in Speakers with Different Language Experience

It is expected that in the control non-linguistic condition, there will be no
interference due to linguistic competence. In contrast, in the test condition, there
should be an interference due to linguistic competence. IIS, the difference between
RT of the test condition and of the control condition, is taken to represent the degree
of linguistic interference.

IIS scores in the non-linguistic, intralingual, and interlingual conditions are
derived from Table 4, and presented in Figure 12 for the intralingual condition and
Figure 13 for the interlingual condition.

350 _1 = . = : aie —..-i
\ [ Processing of L1 |

300 - A | e
269 | O Processing of 1.2 |
250 —— I— "__'_:22'6 —
200 . —37% - = : e
| R — 37
0 -
High Group Low Group

Figure 12: The IIS of the Intralingual Conditions Comparing
the Processing of .1 and L2
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350 ——— —

| @ L1 Perception, 313
300 | | 12 Production| s I |
| 0 L2 Percephion) i
L1 Production
250 —

Figure 13: The I1IS of the Interlingual Conditions Comparing
1.1 Perception, L2 Production and L2 Perception and L1 Production

In the intralingual condition (see Table 4 and Figure 12), the IIS found in L1
processing is significantly higher than that found in L2 processing in both the High
group [F (1, 28) = 10.01 p< .01] and the Low group [F (1, 28) = 12.21 p< .01].
However, the resuit is more pronounced in the Low group than in the High group. The
IIS found in L1 processing in the High group (269) is slightly higher than in the Low
group (226). However, in the processing of L2, the IIS found in the High group (178)
is markedly higher than in the Low group (37) [F (1, 28) = 94.9 p< .01]. These results
imply that the interference within L1 is higher than the interference within L2 in both
the High and the Low groups. Additionally, in the High group, the IIS for L2
processing is more similar to the IIS for L1 processing than in the Low group. These
results show that language proficiency, as measured indirectly by the Questionnaire,
related to Stroop task performance. Thus, we suggest that the language experience
questionnaire used in this experiment is a good means of determining the language
proficiency levels of subjects, without using other Ianguage tests for example,
standardized reading tests.

In the interlingual condition (see Table 4 and Figure 13), in Ll perception and
L2 production, the interference in the Low group is significantly higher than in the
High group [F (1, 28) =9.57 p< .01]. In contrast, in L2 perception and L.1 production,
the interference in both the High and the Low groups is lower than in L1 perception
and L2 production. These results imply that the degree of interference found in L1
perception is higher than that found in L2 perception in both the High and the Low
groups but the interference of L1 perception to L2 production is clearer in the Low
group than in the High group. This is presumably because the proficiency level of L2
production in the Low group is lower than in the High group.
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In addition, in L2 perception and L1 production, the IIS in the Low group is

"":extremely low (6ms) as compared to the High group (134ms). These results suggest

that the interference of L2 perception to L1 production found in the Low group is
minimal compared to the High group.

As can be seen in Figure 12, it can be seen that the IIS for processmg within
L1 is significantly higher than that found for processing within L2 in both the High
and the Low groups. The results suggest that the language proficiency level of L1 is
better than 1.2 in both the High and the Low groups. However, the difference between

the IIS in the processing of L1 and L2 in the Low group is greater than in the High

group. These results imply that, as expected, the language proficiency level of L2 i
the High group is closer to the proficiency level of L1:than in the Low group. The
present results further indicate that the language proficiency levels can be determined
by means of language experience, measured in terms of contact hours to L2. The
subjects with low language experience of L2 will have the low proficiency level of L2
and also, the subjects with high language experience of L2 will have high proficiency
levels for L2.

As can be seen in Figure 13, the IIS of L2 perception and L1 production in the
High group is significantly higher [F (1, 28) = 76.12 p< .01] than in the Low group.
The results suggest that the interference of the perception process of L2 in the High
group is greater than in the Low group. The IIS of L2 perception and L1 production in
the Low group is extremely low (6ms) as compared to the IIS of the High group
(134ms). This implies that the L2 language proficiency of the Low group is lower
than in the High group. The perception process of L2 in the Low group is slower than
that of the High group. As a result, there is very little interference of the L2 perception
process in the naming of colour concepts in L1 as compared to the interference found
in the High group.

However, the IIS of L1 perception and L2 production in the High group is
significantly [F (1, 28) = 67.5 p< .01] lower than the Low group. The results suggest
that production in L2 may involve more complex processes than in perception. Thus,

the Low group has greater difficulty with speech production in the naming of colour
. concepts in L.2 than the High group does:

“4.;‘22%'25____(?0nelusion

In the intralingual condition, the interference of L1 processing in the High
group is slightly higher than in the Low group. However, the interference of L2
processing in the High group is remarkably higher and closer to the interference of L1
processing than in the Low group. The results suggest that the proficiency level of L2
can be inferred from language experience, without the use of language tests. In
addition, the results suggest that the closer the interference of L2 processing to L1
processing the more near native (L 1) proficiency is the level of L2. In the interlingual
condition, the interference of L1 perception and L2 production in the Low group is
substantially higher than the High group. However, the interference of L2 perception

..., and L1 production in the Low group is much lower than the High group. These results
“ suggest that the interference. in the interlingual condition is affected by both linguistic
- perception and production. Thus, we can examine L2 proficiency level in both

perception and production processes using Interlingual Stroop Task.

Interpreting the results in terms of the two alternative hypotheses of lexical
access, the Word Association Model and the Concept Mediation Model, in the
intralingual condition, it seems that in the High group, there are two intralingual
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“lexical and semantic systems. This conclusion is supported by the difference between

the interference in the processing of L1 and L2 in the High group (269/178msec)
being closer to each other than in the Low group {226/37msec). In the interlingual
condition, it is very clear that in the Low group, the interference in L2 production is
extremely high (313 msec), whereas the interference in'L1 production is extremely
low (6 msec). The difference in the interference from L1 and L2 production is very -

clear between the High and the Low groups. The interference from L2 production and

L1 perception is higher than in L1 production and L2 perception in the Low group
(313/6 msec) as compared to the High group (180/134msec) The results suggest that
there is a strong interference from the production process in the Low. group compared
to the High group. Further research should be designed to examine the interference in

_the production process of bilingual speakers with different levels of L2 proficiency.

Overall, using the Stroop Interference task established that the high and the
low L2 experience bllmguals do in fact have differences in their semantic systems and
in the retrieval process in lexical access. Thus the L2 Experience Questionnaire is
effective in differentiating high and low L2 experience individuals and this is

reflected in the pattern of results in the Stroop Interference task. Therefore, the = -

“Cross-Language Semantic Priming task will be used to further explore the semantic
systems and the retrieval process in L1 and L2 by various bilingual samples of
subjects. This is because the Semantic Priming task is a more analytical task than the

Stroop Interference task. In the Semantic Priming task, we can examine many factors . .

concerning bilingual lexical access, such as the factors of L1 and L2 access, and

degree of semantic-relatedness in L1 and 12. In addition, we can quantify these
factors using the L2 eXperlence questionnaires and the semantic analysis of L1 and L2

words.



CHAPTER 5

BILINGUAL LEXICAL ACCESS USING CROSS-LANGUAGE
SEMANTIC PRIMING TASK

5.1 Introduction

In this chapter, we will examine two main issues of bilingual lexical access.
First, whether L1 and L2 word meanings are stored in separate L1 and L2 semantic
systems or in one. common semantic system of L1 and L.2. Second, whether L2 word
meanings are accessed directly or indirectly from the semantic system. Furthermore,
we will examine the effects of different L2 experience on these two issues.

~ In order to investigate these issues, the four experimental sets using the cross-
language Semantic Priming tasks are reported here: Experiment 1 for Thai-English
bilinguals, Experiment 2 for English-Thai bilinguals, Experiment 3 for Mandarin-
English- bilinguals, and Experiment 4 for English-Mandarin bilinguals.© Each
- experimental set consists of four language conditions: (1) the intralingual condition in
L1 (L1 primes-L1 targets), (2) the intralingual condition in L2 (L2 primes-L2 targets),
(3) the interlingual condition in 1.1-L2 (L1 primes-L2 targets), and (4) the interlingual
-condition in L.2-L.1 (L2 primes-L1 fargets)

: In order to test the degree of priming effect, a restricted set of stimuli is
required in which there are definite degrees of semantic overlap or non-overlap and
quantifiable semantic features. Thus, before we construct the stimulus sets, a category
of words is selected and analysed in terms of semantic feature analysis. For the
‘present study, the kinship terms in Thai, English, and Mandarin are selected because
of two issues. First, the kinship terms are words, which represent the same things
among different languages but different languages have different set of kinship terms
to-refer to these same things. Second, the meanings of kinship terms can be obviously
analyzed in terms of binary semantic features.

In what follows, the detailed analysis of Thai, English, and Mandarin kinship

terms will be presented in Section 5.2. Then, the specific purposes and hypotheses of
the present study will be proposed in Section 5.3.
; In addition, it is of interest to test whether the difference between writing
systems will influence lexical access. Thai and English languages, which have
alphabetic writing systems and Mandarin language, which has logographic writing
system will be used. The priming effects in accessing Thai, English and Mandarin
words in the intralingual conditions will be compared in the subjects using these three
languages as L 1.

3.2 The Detailed Analysis of Thai, English, and Mandarin Kinship Terms

The study of kinship systems and structures is one of the most studied topics
in anthropology, sociology, and linguistics. This is.because it helps us to understand
the power structure and the interpersonal communication patterns of a society as well
as the system, the structure, and the functions of a family in a society.

Research works on kinship systems and structures can be divided into two
approaches: the anthropological/ sociological approach and the linguistic approach.
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5.2.1 The Study of Kinship Terms in Anthropology and Sociology

In the anthropological and sociological approach, researchers observe and
collect a large quantity of information concerning the kinship system and structure of
a family in a particular culture. Thus, anthropological and sociological studies on the
kinship system and structure can present the characteristics of kinship system and
structure in a culture for a particular period from a direct long-term observation of the
researchers in this area.

Moreover, studies with this approach are quite dynamic because they can
show the change of kinship systems and structures based on social, cultural, and
economic factors during a period of time.

5.2.2 The Study of Kinship Terms in Linguistics

Another approach to the study of kinship is the linguistic approach. The
linguistic study of kinship focuses on the linguistic properties of kinship terms.
Linguists believe that the systems of kinship terms may be different in different
cultures. The studies on linguistic properties and systems of kinship terms in different
cultures can reflect the systems and structures of kinship in those cultures. The results
of linguistic study of kinship terms will reflect the particular characteristics of a
kinship system and structure, at a particular time. As kinship structure is quite static
then the results of this linguistic analysis will not reflect how the system and structure
change between periods of times or how related factors, i.e., social and cultural
factors, influence the kinship system and structure.

The kinship system and structure of a society do, in fact, change gradually and
are always influenced by temporal change and the social environment. Nevertheless a
linguistic study of kinship may present different aspects of the dynamic characteristics
of kinship system and structure in a culture from either a comparative and historical
approach or a study and a lexical access approach.

5.2.2.1 The Study of Kinship Terms in Comparative and Historical Linguistics

In comparative and historical linguistics, researchers can study and compare
systems of kinship terms in a particular culture at different time periods. For example,
in Thai kinship terms, it has been found that before the thirteenth century, the father’s
younger brothers and younger sisters were assigned different terms. The father’s
younger brothers were called /a:w/ and the father’s younger sisters were called /a:/.
On the other hand, the mother’s younger brothers and younger sisters were assigned
the same term /na:/ . However, around the thirteenth century, the terms /a:/ and /a:w/
were merged and a single term /a:/ emerged. The study implies that in the past, the
Thai kinship system emphasized the paternal side more than the maternal side
(Soontornpasuch, 1963).

Thus it can be seen that comparative and historical study can show the change
in kinship terms due to language change and language contact.

5.2.2.2 The Study of Kinship Terms in Lexical Access

Another method for studying kinship terms is the lexical access method. This
focuses on how subjects access their lexical knowledge of kinship terms from their
mental lexicon - that is, from their memory for words (Miller, 1979). The lexical



44

access study in this thesis will focus on the change in kinship terms, due to the
influence of language contact. For example, people who use more than one language
will have more than one system of kinship terms. Here the emphasis is on bilingual
speakers, who will have two systems of kinship terms. With two kinship systems it is
possible that bilingual speakers” knowledge of kinship system and structure will be
different and more complex than the knowledge of monolingual speakers. In addition,
there may be interference between the two kinship systems in bilingual speakers. '
Whereas comparative researchers must spend a period of time collecting
kmsmp terms in different periods, lexical access researchers may study kinship
system and structure from experiments conducted at a particular point in time. In such
experiments, kinship terms in a particular culture can be used as stimulus items, and
subjects are asked to access their lexical knowledge concerning the kinship terms. For -
example, they may be asked to categorize the meanings of kinship terms. The results
of such studies will allow conclusions to be drawn about the systems of kinship terms

in subjects’ mental lexicons. Moreover, it will reflect the subjects Jknowledge

concerning the kinship systems and structures.

For the present purposes, we will describe and compare the systems of Thai,
Chinese (in this case, Mandarin® is chosen), and English kinship terms. This is
because in the later lexical access study, we will use Thai, Mandarin, and' English
kinship terms as stimulus items and Thai-English, English-Thai, Mandarin-English,

‘and English-Mandarin subjects will be tested. Details of this will be presented in

Chapter 6.
5.2.3 Analysis Method
In what follows, the distinctive features which will be used to analyse the

system of kinship terms will be described (Prasithrathsint; 2001). There are two main
types of features. First, a “Binary” feature is a feature, which can employ a positive

(+) or a negative (-) value to show whether this feature is present as a property of a

kinship term. For example, kinship terms may be male (+Male) or female (-Male).

‘Second, a “Scalar” feature is a feature, which has values, which can be presented
‘along a scale. For example, there could be up to seven generations in describing the

meanings of kinship terms.
5.2.3.1 Distinctive Features in Describing Kinship Terms '

The kinship terms of Thai, Mandarin, and English will be described using

_seven distinctive features, six semantic features and one morphological feature, as
presented below.

-a) Semantic Features of Kinship terms

1) Generation Differences _

For the present purposes, ‘the semantic feature of “generation
. differences” is a scalar feature. There are seven generations used to describe
kinship systems.

* Chinese language has six dialects. Mandarin dialect is the standard official dialect of Chinese and it

is used in the People’s Republic of China and the Republic of China (Peiros, 1998)
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- Generation 0 is Ego’s generation or the beginning point of view in
describing a system of kinship terms. Relatives in this generation are
the same generation as Ego. For example, the meaning of the Thai term
/phi:2/ “Ego’s older siblings” is in Generation 0.

=" @Generation +1 is the first generation above Ego’s generation. For
... example, the meaning of Thai term /pho:2/ “Ego’s father” is in
Generation +1.

- Generation +2 is the second generation above Ego’s generation. For

example, the meaning of Thai term /pu:l/ “Ego’s father’s father” is in

Generation +2. ,

- Generation +3 is the third generation above Ego’s generation. For
example, the meaning of Thai term /pu:l thuat2/ “Ego’s father’s
father’s father * is in Generation +3. =

- Generation -1- is the first generation below Ego’s generation. For
example, the meaning of Thai term /luik2/ “Ego’s children” is in

Generation -1.
- Generation -2 is the second generation below Ego’s generation. For
example, the meaning of Thai term /lain4/ “Ego’s children’s children™
is in Generation —2. 1,
- Generation -3 is the third generation below Ego’s generation. For
example, the meaning of Thai term /le:nd/ “Ego’s children’s
children’s children” is in Generation —3. B

2) Lineality

In the present study, “lineality” is defined as “Ego’s direct relatives’
and their descendants” (Keesing, 1975). The feature of “lineality” is a binary
feature. There are the kinship terms meaning lineal relatives (+Lineal) and the
kinship terms meaning non-lineal relatives (-Lineal). For example, Thai term
/pho2/ “Ego’s father” is (+Lineal) but the term /nom3/ “Ego’s father’s
younger sibling” can be both (+Lineal) and (-Lineal).

3} Sex
J
The semantic feature of “sex™ is binary. There are the kinship terms
meaning male relatives (+Male) and the kinship terms meaning female
relatives (-Male). For example, Thai term /phoi2/ “Ego’s father” is (+Male)

but the term /me:2/ “Ego’s mother” is (-Male).

4) Paternal Side

.. The semantic feature of “Paternal side” is binary. There are kinship
terms meaning relatives related to the father’s side (+Paternal) and kinship
terms meaning relatives related to the mother side (-Paternal). For example,
Thai term /pu:l/ “Ego’s father’s father” is' (+Paternal) but /ta:0/ “Ego’s
mother’s father” is (-Paternal). ' '

* Direct relatives and their descendants involve anyone born within a group of relatives; this group is
intimate and provides certain rights and obligations. There is a distinction between blood relatives and
relatives connected by marriage and this distinction can be patrilineal, matrilineal, or bilateral.
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5) Relative Age

The semantic feature of “relative age” is binary. Relatives, who are
older than the person at the beginning point in describing kinship terms in a
generation are (+0ld) whereas than who are younger are (-Old). For example,
Thai term /phi:2/ “Ego’s older sibling” is (+0ld) but /nom3/ “Ego’s younger
sibling” is (-Old).

6) Relation to Paternal Side
The semantic feature of “relation to Paternal side” is binary. Relatives,
who are related to the Paternal side through male lines are (+Male Line). Relatives
who are related to the Paternal side through female line, are (-Male Line). For
example, the Mandarin term /tag ge/ “Ego’s father’s brother’s older son” is
(+Male Line) but the term /gu bie ge/“Ego’s father’s sister’s older son” is (-Male

Line).

b) The Morphological Feature in Kinship Terms — the Root Term

For the present study, kinship terms can be divided into two types according to
morphological characteristics. There are the elementary and the derivational kinship
terms. The term “elementary kinship term” is defined as a term that cannot be reduced
into component elements, e.g., the terms “father” and “niece” are elementary terms in
English. Alternatively, a “derivational kinship term” is one that is a compound of an
elementary kinship term and other words, €.g., the words “great aunt” and “great
grand father” in English. In the present study, the morphological feature of “root term
> is a binary feature. There are root (+Root) and compound (-Root) kinship terms.

5.2.3.2 Values in Describing Kinship Terms

The systems of kinship terms will now be presented in tables using the above
features. The distinctive features will be presented in the columns and the kinship
terms will be presented in the rows. In the cells, the binary features will be given
values. Five values will be used in describing kinship terms, as follows.

1) Plus Value (+) means that a kinship term possesses this feature. For
example, the Thai term /phoi2/ “Ego’s father” is (+Root), meaning
that this term is a root term.

2) Minus Value (-) means that a kinship term does not possess this
feature. For example, the Thai term /pu:l thuat2/ “Ego’s father’s
father’ s father” is (-Root) meaning that this term is not a root term.

3) Plus and Minus Values (#) means that a kinship term can possess both
(+) and (-). For example, the Thai term /a:0/ “Ego’s father’s younger
sibling” is (zMale) meaning that /a:0/ can be either (+Male) or
(-Male}.

4) Redundant Value ® means that the value of a feature can be implied
from the values of other features. For example, the Mandarin term
/tan ge/ “Ego’s father’s brother’s older son” is (+Paternal), (+Male
Line), and (+Lineal). However, (+Lineal) can be implied from
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(+Paternal), and (+Male Lme) Thus, the feature of lineality will be(®
Lineal) for /tag ge/.

5) Blank Value means that a particular feature does not play a role in
describing a term. For example, the feature of relation to paternal side
does not play role in describing the meaning of Thai term /thuat2/

. “Ego’s parents’ parents’ parents”. Thus, this feature will be blank for
/a:0/.

5.2.4 Important Issues in Describing and Comparing the Systems of Thai,

\ . Mandarin, and English Kinship Terms

v " We will compare the systems of Thai, Mandarm and English kinship terms in
ﬁve areas, which relate to the hypotheses of the present study (see. Chapter 6). These
issues are presented and discussed below:

""-:._.5.2.4.1 Complexity of Kinship Systems

The complexity of the systems of kinship terms depends on three factors. First,
there are a number of distinctive features involved in describing and distinguishing
the meanings of kinship terms in each language. For example, if the number of
“distinctive features in Mandarin is larger than in Thai and English, then the system of
Mandarin is more complex than that of Thai and English. Second, there are a
particular number of kinship terms in a particular language. For example, in both Thai
: and English there are six root and compound kinship terms in Ego’s generation,
whereas there are twenty root and compound kinship terms in Mandarin. Thus, in this
generation, the system of Mandarin kinship terms is more complex than the systems

of Thai and English kinship terms. Third, there are a number of related words between .
~ two languages. For example, in Generation +1 one English term /agkls/ relates to
three Thai terms /Iule/ /ma:3/, and /a:0/. Thus, the system of Thai kmshrp terms in
Generation +1 is more complex than the system in Enghsh

" The complexity of the system of kinship terms is important in lexical access

- studies for two reasons (Morton, 1969). First, if the number of words in a system is
large, a subject will take longer to access the meaning of a word, compared to if the
number of words in the system is small. For example, in Ego’s generation, in Thai,
when the word /phi:2/ is presented to a subject, the terms /phi:2/ and /nom3/ will be

~ activated in the mental lexicon. Then, there is a checking process, in which the
activated words will be checked to determine whether they are appropriate terms.
Finally, /phi:2/ will be accessed from the lexicon. Alternatively, in Mandarin, when
‘the term /ge 1/ is presented, the terms /gel/, /di4/, /jie3/, and /meid4/ will be activated
‘before the appropriate term can be accessed. The reaction time in accessing /gel/
should be longer than in accessing /phi:2/. This is because the checking process in
. Mandarin will take longer than in Thai.
Second, if the number of related words in a language is larger than in another
language, a subject will take longer to access the meaning of a related word in this
language, compared to the case when the number of related words in the language is
smaller than another language. For example, the reaction time when a Mandarin-Thai
bilingual accesses the meaning of the Mandarin term /gel/ should be longer than
when a Thai-Mandarin bilingual accesses the meaning of the Thai term /phi:2/. This
is because in the Mandarin-Thai bilingual, there are two Mandarin terms /gel/ and
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_/jiel/ which relate to the Thai term /phi:2/-and s/he has to spend a period of time to
:;-check which term should be accessed. Alternatively, in the Thai-Mandarin bilingual

there is only one 'Thai term /phi:3/, which relates to the Mandarin terms /gel/ or

/jiel/, so s/he can access the appropriate term without engaging a checking process.

5.2.4.2 Lexical Weight of Kinship System

In this study, “Lexical Weight” is defined as the total number of semantic
" features used in describing the meaning of a word. The number of semantic features
WIH be calculated using the criteria set out below: :
1) The feature of generation differences will be welghted as one feature.
2) Plus Value (+) or Minus Value (-) will be weighted as one feature.
3) Plus and Minus Values () will be weighted as two features.
4) Redundant Value and Blank Value will not be given lexical weight
values.
For example, the English term /bmﬁsr/ consists of (generatlon 0), (-Lineal),

(+Male) and (+ Old), so the lexical weight of /bradar/ is five; whereas, the Thai term
/pa:2/ consists of (generation +1), (+Lineal), (-Male), (Paternal), and (+Old), so the
lexical weight of /pa:2/ is seven. The lexical weight of /pa:2/ is thus greater than that
of /brador/ (the summary of Lexical Weight of kinship terms in Thai, mandarin, and

.~ English is given in Figure 12).

g Lexical weight is considered here because in the theories of lexical access (in
- this case, the logogen theory), the reaction time to access a lexical item, which has a
large number of features, should be longer than to access a lexical item, which has a
smaller number of features. Thus when the word /pa:2/ is presented, the semantic

. features for /pa:2/, (generation +1), (zLineal), (-Male), (£Paternal), and (+0OId) will be
activated with a lexical weight of 7. These features will be activated to access the .
lexical item. /pa:2/ from the lexicon. On the other hand, when the word /bradar/ is

. presented, the semantic features (generation 0), (-Lineal), (+Male), and (+ Old) will
be activated with a lexical weight of 5. Thus, the reaction time to access /pa:2/ should
be longer than the reaction time in accessing /bradar/.

5.2.4.3 Shared and Different Semantic Features Among Words within the Same
Language and across Different Languages

A basic assumptlon of lexical access 1s that if two words have a large number
of shared features, accessing one word will facilitate accessing the other word. The
degree of facilitation will depend on the number of shared features. For example,
there are three shared features and one different feature between the Mandarin terms
/gel/ “Ego’s older male sibling™ and /di4/ “Ego’s younger male sibling”, whereas,
there are two shared features and two different features between the Mandarin terms
/gel/ “Ego’s older male sibling” and /mei4/ “Ego’s younger male sibling”. Thus, the

degree of facilitation between accessing /gel/ and /di4/ should be stronger than . .

“between accessing /gel/ and /mei4/.
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5.2.4.4 Semantic Features Presented through Compound Kinship Terms

In the present study we will describe the semantic features as (x) for root
kinship terms. However, this feature is specified (+) or (-) for compound kinship =
terms. For example, in the English system, the feature of relative age is (&) for
/bradar/. However, this feature is (+) for / oldar bradsr / and (-) for / jagar bradar/.

The assumption is that this feature will affect accessing the meanings of / older
brador / and / janor brador/ less than the meaning of /brador/. This is called the
“Semantic Transparency Effect”. The meanings of compound terms are thus more |

5 transparent than the meamngs of root terms.

5.2.4.5 Mismatched Valence, (+)/(-) versus (+) between Languages

If a semantic feature is (+) or (-) in one language but () in another language,

" this feature will influence accessing the meanings of kinship terms in these languages

differently. For example, in English, the feature of relative age is (%) for /bradar/,
whereas, in Mandarin, this feature should be specified (+) for /gel/ and (-) for /di4/.

An assumption is that if the feature is () in L1 but (+) or (-) in L2, then the
bilingual will spend a longer time to access L2 words via this feature than if the
feature is.(+) or (<) in L1 but (%) in L2.

i For the studies on lexical access to be conducted here, these issues will be
“studied both within each language and across two languages.

S.2.5 The Thai, Mandarin, and English Systems of Kinship Terms

The kinship terms in the present study are the terms applied for people, who

are related by blood. We shall exclude the terms applied for people who are related by

mamage e.g., husbands or wives of relatives.
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5.2.5.1 The Systems of Kinship Terms in Generation -3

Table 5: The Systems of Kinship Terms in Generation -3
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a) The Relative Complexity of Kinship Systems

As can be seen in Table -5, given the number of kinship terms in each
language, the Thai kinship system and the English kinship terms are more complex
(five terms) than the Mandarin system (four terms). :

With respect to the number of related words between 1anguages according to
Table 2, it can be seen that the number of Thai terms is always larger than the number
of Mandarin terms. For example, the Mandarin terms / hui3 sun0 zi3 / relate to the

Thai terms /lem4/, /lemn4 pu:l/, and /lein4 ja: 2/. In comparing English and Mandarin

related words, the number of English terms is always larger than of Mandarin terms.
For example, the Mandarin terms /hui3 sun0O zi3 / relate to the English terms /grert

grend san/, /greit greend nefjuy/, and /grert greend tfaild/. Comparing Thai and

0 _English related words shows that the Thai term /lem4/ relates to the English term

/grext graend tfaild/.

b) Lexical Weight of Kinship Systems

For this generation (-3), there are root terms in Thai but compound terms in
Mandarin and English. For the Thai system, the lexical weight of all terms is six
(except /le:n4/ which is seven). For the Mandarin system, the lexical weight of all

terms is three. For the English system, the lexical weight of all terms is five (except
/gre1t graend tfaild/ which is seven).

¢) Shared and Different Semantic Features Among Kinship Terms

The influence of shared and different semantic. features among kinship terms
on accessing the meanings of kinship terms will be studied within each of the three
languages. For example, in the Thai system, the meanings of/lem4 pu:l/ and /lem4

fé:Q/_ differ in one feature, the feature of parental side. On the other hand, the
meanings of /lem4 puil/ and /lem4 ja:jO / differ in two features, the features of

paternal side and sex.
In addition, the importance of shared and different semantic features of
kinship terms will be studied between languages. For example, the meanings of /le:n4

pu:l/ in Thai and /hui3 sun0 zi3/ in Mandarin differ in three features; the features of
lineality, sex and relation to paternal side. On the other hand, /lemn4 pu:l/ and /grert
grend san/ in English differ in three features; the feature of lineality, paternal side,
and sex. :

d) Semantic Features Presented through Compound Terms

iR In the Thai system, the feature of paternal 51de is presented through adding the
terms /pu:l /, /ja: 2/, /ta:0 /, and /ja:jO/ after /lem4/. In the Mandarin system, the

feature of generation -3 is presented through adding the term /hui3/ before the terms

used in generation -2. On the other hand, in English system this feature is presented
through adding the term /greit/ before /greend/. In addition, in the Mandarin system,

the feature of (-Lineal) is presented through the term /wai2 /.



e)Valence, (+) / (-) versus (+) between Languages

= The comparison of Thai and English shows that for the meanings of all terms,

i the feature “lineality” is (£) in the Thai system but is specified (+) or (-) in the English

"~ system. On the other hand, this feature is predictable from the feature “relation to
paternal side” in the Mandarin system.




5.2.5.2 The Systems of Kinship Terms in Generation -2

Table 6: The Systems of Kinship Terms in Generation —2
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@) The Relative Complexity of Kinship Systems

With respect to the number of kinship terms, the English and Thai kinship

: '_systems are more complex (five terms) than the Mandarin system (four terms).

With respect to the number of related words between languages, as can be
seen in Table 6, the number of Thai terms is always larger than of the number of
Mandarin terms. For example, the Mandarin terms /sun0 zi3/ relate to the Thai terms

flam4/, /lam4 pu:l/, and /lam4 ja: 2/. For English and Mandarin, the number of
English terms is always larger than the number of Mandarin terms. For example, the

* Mandarin terms /sun0 zi3/ relate to the English terms /graend san/, /grend nefjuy/

and /greend tfaild/. For the comparison of Thai and English, the Thai term /lam4/
relates to the English term /graend tfaild/. -

b Lexical Weight of Kinship Systems

" For this generation, there are root terms in Thai but compound terms in
Mandarin and English. For the Thai system, the lexical weight of all terms is six
(except /lain4/ which is seven). For the Mandarin system, the lexical weight of all

terms is three. For the English system, the lexical weight of all terms is five (except

/greend tfaild/ which is seven).

___c). Shared and Different Semantic Features Among Kinship Terms

~: The influence of shared and different semantic features among kinship terms
on accessing the meanings of kinship terms will be studied within the languages. For
example, in Thai, the meanings of /lain4 pu:l/ and /la:n4 ta:0/ differ in one feature,

/the feature of parental side. On the other hand, the meanings of /lain4 pu:1/ and /lamn4

jayj0/ differ in two features; the features of the paternal side and sex.

- With respect to between-language differences the meanings of /lain4 pu: 1/ in
Thai and /sun0 zi3/ in Mandarin differ in three features, the features of lineality, sex
and relation to paternal side. On the other hand, /lamn4 pu:l/ and /greend sanin

. English differ in three features; the feature of lineality, paternal side, and sex.

d) S‘émantic Features Presented through Compound Terms

In the Thai system, the feature of paternal side is presented through adding the

‘terms /pw:l /, fjax 2/, /ta:0 /, and /jazj0/ after /lain4/. In the Mandarin system, the

feature of generation -2 is presented through adding the term /sun0/ before the terms

used in generation -1. On the other hand, in the English system, this feature is
presented through adding the term /greend/ before the terms used in generation -1.

.. Finally, in the Mandarin system, the feature of ( -Lmeal) is presented through the term

Iwai2/.

¢) Valence, (+) / (-) versus {(+) between Languages

__Thé comparison of Thai and English shows that for the meanings of all terms,
the feature “lineality” is (£) in the Thai system but it is specified (+) or (-) in the
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' Enghsh system. This feature is predictable from the feature “relation to patemal side”
in the Mandarin system.



5.2.5.3 The Systems of Kinship Terms in Generation -1

Table 7: The Systems of Kinship Terms in Generation -1
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a) The Relative Complexity of Kinship Systems

With respect to the number of kinship terms in each language, the systems of
Mandarin and Thai kinship terms are more complex (six terms) than the English
system (five terms). : | '

For the number of related words between languages, according to Table 7, it

can be seen that the number of Thai terms is always smaller than the number of
‘Mandarin terms. For example, the Mandarin terms /tan3 zhi3/, and /wai2 shen0/

relate to the Thai term /lam4 tgha:j0/. The comparison of English and Mandarin

related words, reveals that the number of English terms is always smaller than the
number of Mandarin terms. For example, the Mandarin terms /tan3 zhi3/, and /wai2

shen0/ relate to the English term /nefjuy. The comparison of Thai and English related

words shows that the number of Thai terms is always larger than the number of
English terms. For example, the Thai term /lu:k0/ relates to /san/, and /doter/ in

‘English.

b) Lexical Weight of Kinship Systems

For this generation, there are root terms in That but compound terms in
Mandarin and English. For the Thai system, the lexical weight of all terms is three

_(except /luk0/ and /lamn4/ which are four). For the Mandarin system, the lexical
" “weight of /er3 zi3/ and /nu2 er3/ is two and for other words it is three. For the

English system, the lexical weight of /san/, and /dortar/is three. The lexical weight of
/mefjui/ and /nizs/ is five. The lexical weight of /tfaild/ is seven.

¢) Shared and Different Semantic Features Among Kinship Terms

K In the English system, the meanings of /san/ and /da:tar/ differ in one feature,
the feature of sex, whereas, the meanings of /san/, and /ni:s/ differ in two features, the

features of lineality and sex.
With respect to between-language differences the meanings of /luik0 t¢ha:jo/

in Thai and /er3 zi3/ in Mandarin share all features, whereas, /lu:k0 tgha:j0/ in Thai
and /nu2 er3/ in Mandarin differ in one feature, the feature of sex.

d) Semantic Features Presented through Compound Terms

In the Thai system, the feature of sex is presented through adding the terms

"/t(;ha:jO/, and /sa:w4/ afier the root terms. In the Mandarin system, the feature of

generation -1 is presented t'hrough the term /er3/. In addition, in the Mandarin system,
the feature of (-Lineal) is presented through the term /wai2 /.

,gj?':\falence (+) / (=) versus (£) between Languages

According to Table 7, for Generation -1, there is no feature meeting the
criterion of being (1) in a language but specified (+) or (-) in another language.



5.2.5.4 The Systems of Kinship Terms in Ego’s Generation

Table 8: The Systems of Kinship Terms in Ego’s Generation
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- Table 8 (continued)
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a)The Relative Complexity of Kinship Systems

With respect to the number of kinship terms in each language, the system of
Mandarin kinship terms is more complex (20 terms) than the systems of Thai (7
terms) and English (7 terms). Regarding the number of related words between
languages, it- can be seen in Table 8 that the number of Mandarin terms is always
larger than of Thai terms. For example, the Thai terms /phi:2/ and /phi:2 t¢ha:j0/

relate to the Mandarin terms /gel/, /tag2 gel/, /gul bia3 gel/, /jiu4 bia3 gel/, and /ji2
bia3 gel/. The comparison of English and Mandarin related words shows that the

" number of Mandarin terms is always larger than the number of English terms. For
example, the English terms /bradatr/ and /oldor bradar/ relate to the Mandarin terms

/gell, /tan2 gel/, /qul bia3 gel/, /jiud bia3 gel/, and /ji2 bia3 gel/. The comparison
of Thai and English shows that the kinship systems of Thai and English are labelled in
different dimensions. For example, the Thai term /phi:2/ relates to the English root
terms /bradar/ and /sistor/. On the other hand, the Thai term /no:n3/ also relates to

the English root terms /bradar/ and /sistor/.
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*b)_Lexical Weight of Kinship Systems

For root terms, it can be seen that the lexical weight of all Thai terms (6 o

semantic features) is greater than the lexical weight of all English terms (5 features).
Moreover, the lexical weight of all English terms is greater than that of all Mandarin
terms. (3 features). For compound terms, the lexical weight of all Mandarin terms is
equal to that of all English terms (4 features), whereas, the lexical weight of all Thai
terms (5 features) is greater than t‘nal of Mandarin and Enghsh terms

¢) Shared and Different Semantic Features Among Kinship Terms

In the Thai system, the meanings of / phi:2/ and /no:n3/ differ in one feature,
the feature of sex, whereas, in the Mandarin system, the meanings of /gel/ and /me;4/ -

differ in two features; the features of sex and relative age.
Regarding between-language differences, the meanings of /ph1 2 teha:j0/ in

Thai and /oldor bradar/ in English differ in one feature, the feature of lineality. On
;f[hle other hand, /phi:2 t¢ha:j0/ and /tag2 gel/ in Mandarin differ in three features, the
features of lineality, paternal side, and relation to paternal. :

d) Semantic Features Presented through Compound Terms

. In Thai, the feature “sex” is (£) in the meanings of /phi:2/ and /no:3/.
HdWever, the feature of sex is specified (+) or (-) in the meanings of compound terms.
In Thai compound terms, the word /t¢gha:j0/ meaning (+male) and the word /sa:w4/
~ meaning (-male) are added after the root terms. Thus, the influence of the feature
“sex” in accessing /phi:2/ and /no:n3/ should be less than in accessing /phi:2 tg¢ha:j0/
and /no:m3 teha:jO/. In Mandarin, the features “paternal side” and “relation to paternal
side” are blank in the meanings of root terms, whereas, they are speciﬁed' (Hor(-)in
the méanings of compound terms. In English, the feature “relative age” is (+) in the

meanings of root terms, whereas, it is specified (+) or (-) m the meanings of '
compound terms.

*QL Valence, (+) / (-) versus (+) between Languages

The comparison of Thai and Mandarin shows that for the meanings of root
terms, the features “lineality” and “sex” are (¥) in the Thai system but they are
specified (+) or (-) in the Mandarin system. For compound terms, the feature
“lineality” is () in That but it is specified (+) or (-) in Mandarin.

© " The comparison of Thai and English shows that for the meanings of root
terms, the feature “sex™ is (%) in the Thai system but it is specified (+) or (-) in the
English system. For compound terms, there is no feature for this.

The comparison of Mandarin and English shows that for the meanings of root
terms, the feature “relative age” is (&) in the English system, but it is specified (+) or
(-) in the Mandarin system. For compound terms, there is no feature for this issue.
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5.2.5.5 The Systems of Kinship Terms in Generation +1

Table 9: The Systems of Kinship Terms in Generation +1

Features
| Lineality Sex Paternal Relationto | Relative Age | Root or
g Sides Paternal Compound
el Sides Words
T
¢ 9
- DO o
Language | £ 8 2 | = |- | £ |8
ical | B 5% = £ s = .
Mlexical | & &+ | § S o ; c E © . = -
, sgelsg |2 |2 |2 |§ (2 |8 ®F B = |8 |8
=] = [+ = et
Items SE 85 5 S g £ B $ g = 2 ks kE
i oY | + ' + 1 Hy —+ : + v + !
| |
{1. pho:2 +1 + + ! +
2. me2 +1 + 2 T
3. lugd +1 + + = + +
4. pa:2 +1 - # - + +
5.na:3 +1 it - - - +
6. a0 +1 + - + | a +
Mandarin
1. fu2 +1 + | &£ 4 l z +
2. mu4 +1 + ‘ e T
3. bo2 +1 + + | o+ + +
i
4. shuo +1 + + | - +
5. jiu2 +1 - a3 ' [ - T N -
6. gul +1 + | s |- + - i
75 _}}2 +1 + ; - i - + . +
English
| 1. fadar +1 + e | T
{2, maBar +1 + | [ -
| 3. apgkls +1 - 1+ |+ > + - +
{ i i i
I 4 ant +_’E_ - i I> - | -+ = + - +
15, +i + T
| pearant ‘; 5

a) The Relative Complexity of Kinship Systems

With respect to the number of kinship terms in each language, the system of
Mandarin kinship terms is more complex (7 terms) than the systems of Thai (6 terms)
and English (5 terms).

For the number of related words between languages, it can be see in Table that
the number of Mandarin terms is always larger than of Thai terms. For example, the
Thai term /lun0/ relates to the Mandarin terms /bo2/ and /jiu2/. The comparison of
English and Mandarin related words reveals that the number of Mandarin terms is
always larger than of English terms. For example, the English term /anklo/ relates to
the Mandarin terms /bo2/, / shu0/, and /jiu2/. Comparing Thai and English related
words reveals that the number of Thai terms is always larger than of English terms.
For example, the Thai terms /lug0/, /na:3/, and /a:0/ relate to the English term
{ankla/.
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) Lexical Weight of Kinship Systems

- For root terms, we have found that the lexical weight of all English terms
(except /fadar/, and /madar/) is more than of all Thai terms (except /pho:2/, and /me:

2/) and Mandarin terms (except /fu2/, and /mu4/). The lexical weight of kinship terms
‘meaning “Ego’s father” and “Ego’s mother” in these three languages is equal &

features).
For compound terms, there is only /perant/ in English and lts lexical weight is’

four features.

c) Shared and .Different Semantic Features Among Kinship Terms

. In Thai, the meanings of /pho:2/ and /me 2/d1ﬁ'er in one feature, the feature of
sex; whereas, the meanings of /pho:2/ and /luy0/ differ in three features, the features

_.of lineality, paternal side and relative age.

Regarding between-language differences; the meanings of /pho:2/ in Thai and
/fador/ in English share all semantic features, whereas, /pho:2/ and /ankla/ in Enghsh
dlffer in three features those of lineality, paternal side, and relative age.

d-}'" Semantic Features Presented through Compound Terms

For the kinship terms in this generation, there is no compound term in the
Thal Mandarin and English systems

) Valence {(+) / (-) versus (+) between Langcuages

.The comparison of Thai and Mandarin shows that for the meanings of root
terms, the feature “lineality” is () in the Thai system but is specified (+) or (-) in the
Mandarin and English systems. Comparison between Mandarin and English shows
that for the meanings of root terms, the feature “paternal side” is (+) in English but is
specified (+) or (-) in Mandarin. '
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“Table 10: The Systems of Kinship Terms in Generation +2
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Features
Lineality Sex Paternal Relationto | Relative Age | Root or
: Sides Paternal - | Compound
v ‘:P\ I 1 Sides ‘ i Words
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: a) The Relative Complexity of Kinship Systems

With respect to the number of kinship terms in each language, the system of
Enghsn kinship terms is more complex (5 terms) than the systems of Thai Mandarin
(4 terms). Regarding the number of related words between languages, Table 10 shows
that there is a one-to-one relation. For example, the Thai term /pu:l/ relates to the

Mandarin term /zu4 fu2/ The comparison of English-and Mandarin related words -

shows that the number of English terms is always larger than the number of Mandarin .
terms. For example, the Mandarin terms /zu4 fu2/ and /wai2 zu4 fu2/ relate to the

English terms /graend fadar/, /grert ankla/, and /grand perant/. The comparison of
Thai and English related words shows that the number of English terms is always
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larger than the number of Thai terms. For example, the Thai terms /pu:l/ and /ta:0/
relate to the English terms /graend fadar/, /grert ankls/, and /graend perant/.

b) Lexical Weight of Kinship Systems

: For this generation, there are root terms in Thai but compound terms in
Mandarin and English. In Thai the lexical weight of all terms is five. In Mandarin, the
lexical weight of all terms is three. In English, the lexical weight of all terms is five
except /graeend peront/ which has a weight of six. '

» ¢} Shared and Different Semantic Features Among Kinship Terms

In Thai, the meanings of /pu:l/ and /ta:0/ differ in one feature, that of parental
side, whereas, the meanings of /pu:1/ and /ja:j0/ differ in two features; the features of '

paternal side and sex.
: Regarding between-language differences, the meanings of /pu:l/ in Thai and

/zu4 fu2/ in Mandarin share all semantic features. On the other hand, /pu:l/ and
/greend fador/ in English differ in two features, those of lineality, and paternal side.

d) Semantic Features Presented through Compound Terms

For the kinship terms in this generation, there are compound terms in the
Mandarin and English systems. In Mandarin, the feature of generation +2 is presented
» through the term /zud/, whereas, in English, this feature is presented through the term -
/grend/. In addition, in Mandarin, the feature of (-Paternal) and (6Lineal) is presented
- through the term /wai2/.

:‘_.e}‘ Valence, (+) / () versus (£) between Languages

_ The comparison of Thai and English shows that for the meanings of all terms,
. the feature “Tineality” is (%) in Thai system but is specified (+) or (-) in English. This
* feature is predictable from the feature “paternal side” in Mandarin. ;



. 5.2.5.7 The Systems of Kinship Terms in Generation +3

Table 11: The Systems of Kinship Terms in Generation +3 . .
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ay The Relative Complexity of Kinship Systems

With respect to the number of kinship terms in each language, the systems of
English- and Thai kinship terms are more complex (5 terms) than the system of
Mandarin (4 terms). With respect to between-language differences Table shows that
the number of Thai terms is always larger than that of Mandarin terms. For example,
the Mandarin terms /hui3 zu4 fu2/ and /wai2 hui3 zu4 fu2/ relate to Thai terms
/thuat2/, /pu:l thuat2/, and /ta:0 thuat2/. The comparison of English and Mandarin

related words shows that the number of English terms is always larger than that of
Mandarin terms. For example, the Mandarin terms /hui3 hui3 zu4 fu2/ and /wai2 hui

3 zu4 fu2/ relate to the English terms /grert graend fador/, /grert greit apkle/, and
/grett graend peoront/. - '
The comparison of Thai and English related words shows that the number of

English terms is always equal to the number of Thai terms. For example, the Thai
terms /thuat2/, /pu:l thuat2/, and /ta:0 thuat2/ relate to the English terms ./grert

greend fador/, /grext grert agkla/, and /grett grend perant/.

b) Lexical Weight of Kinship Systems

. For this generation, there are root terms in Thai but compound terms in
Mandarin and English. For Thai, the lexical weight of all terms is five (except /thuat

2/). For Mandarin, the lexical weight of all terms is three. For English, the lexical
weight of all terms (except /greit greend peorant/) is five. However, the lexical

weight of /thuat2/ and /greit graend pearont/ is six.

¢) Shared and Different Semantic Features Among Kinship Terms

In Thai, the meanings of /pu:l thuat2/ and /ta:0 thuat2/ differ in one feature,
that of parental side, whereas, the meanings of /pu:l thuat2/ and /ja:j0 thuat2/ differ
in two features; the features of paternal side and sex. The meanings of /pu:l thuat2/
in Thai and /hui3 zu4 fu2/ in Mandarin share all of the semantic féatures, whereas
/pu:l thuat2/ and /greit greend fadar/ in English differ in two features, the features
of lineality, and paternal side.

d) Semantic Features Presented through Compound Terms

In Thai, the feature of paternal side and sex are presented through adding the
terms /puil/, /ja:2/, /ta:0/, and /ja:j0 /. In Mandarin, the feature of generation +3 is

presented through adding the term /hui3/ used in generation +2. In English, this
feature is presented through adding the term /gremt/ before /grand/. In addition, in

Mandarin system, the feature of (-Paternal) and (€Lineal) is presented through the
term /wai2/



-e) Valence, (+)/(-) versus (1) between Languages

'The comparison of Thai and English shows that for the meanings of all terms,

. the feature “lineality” is () in Thai but is specified (+) or (-) in English system. In

Mandarin, this feature is predictable from the feature “paternal side”. .

= ' The relative complexity, lexical weight of kinship terms, semantic features
presented through compound terms, and valence of semantic features in generation —3
to + 3 in Thai, Mandarin, and English kinship systems are summarized in Table 12
below. _ : : ' ' '



Table 12: The Summary of tl :

;mvc Complexity (in number of terms), Lexical Weight (in number of semantlc features), Semantic

 Features throuuh Root and Compound Terms, and Feature Valence in Thali, Mandarm and English Kmshlp Systems

Note. R =1he Fcalurcs presented through rool terms

. C = the features presentcd through compound tcrms
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: According to Table 12, the ana‘sy51s of kinship terms in each “Generation” is
summarlzed below.

(1) The Kinship Terms in Generation —3:

For Generation -3, the number of terms and the number of semantic
features describing the meanings of kinship terms in Thai and English are
more than in Mandarin.

According to the features through root and compound terms, for Thai,
every semantic feature can be presented through root terms, except the feature
“Paternal Sides”, which is presented through compound terms. For Mandarin,
there are the features “Generation” and “Linearity”’, which are presented
through compound terms. Finally, for English, the feature “Generanon is
presented through compound terms.

For the feature valence in each language, for Thai, every feature can be
specified either as a plus or a minus value through the word meanings, except
the feature “Lineality”, which can be both plus and minus. For Mandarin,

- every feature can be specified either as a plus or a minus value, except the
feature “Lineality”, which can be implied the value of a plus or a minus from
the value of the feature “Sex”. For English, every feature can be specified
elther asa plus or a minus value. :

(2) The Kinship Terms in Generation -2 -

' For Generation -2, the number of terms and the number of semantic
features describing the meanings of kinship terms in Thal and English are
more than in Mandarin.

According to the features through root and compound terms, for Thai,
every semantic feature can be presented through root: terms, except the
features “Sex” and “Paternal Sides”, which are presented through compound-
terms. For Mandarin, there are the features “Generation” and “Linearity”,
which are presented through compound terms. Finally, for Enghsh the feature .
“Generation” is presented through compound terms.

For the feature valence in each language, the valence features in this
Generation are similar to Generation —3. That is, for Thai, every feature can be
specified either plus or minus value through the word meanings, except the
feature “Lineality”, which can be both a plus and a minus. For Mandarin,
every feature can be specified either as a plus or a minus value, except the
feature “Lineality”, which can be implied the value of a plus or a minus from
the value of the feature “Sex”. For English, every feature can be specified
either as a plus or a minus value, '

(3) The Kinship Terms in Generation —1

For Generation —1, the number of terms and the number of semantic
features describing the meanmgs of kinship terms in Thai and Mandarin are
more than in English.

According to the features through root and compound terms, for Thai,
every semantic feature can be presented through root terms, except the feature
“Sex”, which is presented through compound terms. For Mandarin, there are
the features “Generation” -and “Linearity”, which are presented through
compound terms. Finally, for English, no semantic feature s presented
through compound terms.
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For the feature valence in each language, for Thai, every feature can be
specified either as a plus or a minus value through the word meanings, except
the features “Sex™ and “Lineality”, which can be both a plus and a minus. For
Mandarin, every feature can be specified either as a plus or a minus value. For
English, every feature can be specified either as a plus or a minus value,
except the feature “Relative Age” which can be both a plus and a minus-value.

4 The Klnshm Terms in Generation ¢

For Generation 0, the number of terms and the number of semantic
features describing the meanings of kinship terms in Mandarin are more than
in Thai and English.

According to the features through root and compound terms, for Thai,
every semantic feature can be presented through root terms, except the feature
“Sex”, which is presented through compound terms. For Mandarin, there are
the features “Paternal Sides” and “Relation to Paternal”, which are presented
through compound terms. Finally, for English, every semantic feature can be
presented through root terms, except the feature “Relative Age”, which is
presented through compound terms.

. For the feature valence in each language for Tha1 Mandarm, and
English kinterms, every feature can be specified either asa plus or a minus
value through the word meanings.

(5) The Kinship Terms in Generation +1
For Generation +1, the number of terms and the number of semantic
features describing the meanings of kinship terms in Mandarin are more than

.in Thai and English.

According to the features through root and compound terms, for all
Thai, Mandarin, and English, every semantic f‘eature can be presented through
ool terms.

For the feature valence in each language, for Thai, every feature can be
specified either as a plus or a minus value through the word meanings, except

. the features “Sex” and “Lineality”, which can be both a plus and a minus. For

Mandarin, every feature can be specified either as a plus or 2 minus value. For
English, every feature can be specified either as a plus or a minus value,
except the feature “Relative Age” which can be both a plus and a minus value.

(6) The Kinship Terms in Generation +2

For Generation +2, the number of terms and the number of semantic
features describing the meanings of kinship terms in English are more than in
Thai and Mandarin.

According to the features through root and compound terms, for Thai,
every semantic feature can be presented through root terms. For Mandarin and
English, there is the feature ‘Generatlon which s~ presentec_i through
compound terms.

For the feature valence in each language for Thai, every feature can be
specified either as 2 plus or a minus value through the word meanings, except
the feature “Lineality”, which can be both a plus and” a minus value.. For

~ Mandarin, every feature can be specified either as a. plus or a minus value,

except the feature “Lineality”, which can be implied the value of a plus or a
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minus from the value of the feature “Sex”. For English, every feature can be
- specified either as a plus or a minus value. '

(7) The Kinship Terms in Generation +3

For Generation +3, the number of terms and the number of semantic
features describing the meanings of kinship terms in Thai and English are
more than in Mandarin.

According to the features through root and compound terms, for Thai,
every semantic feature can be presented through root terms, except the
features “Sex” and ‘Paternal Sides”, which are presented through compound
terms. For Mandarin, there are the features “Generation”, “Linearity”, and
“Paternal sides”, which are presented through compound terms. Finally, for
English, the feature “Generation” is presented through compound terms.

For the feature valence in each language, the valence features in this
Generation are similar to Generation +2. That is, for Thai, every feature can be
specified either as a plus or a minus value through the word meanings, except
the feature “Lineality”, which can be both a plus and a minus. For Mandarin,
every feature can be specified either as a plus or a minus value, except the
feature “Lineality”, which can be implied the value of a plus or a minus from
the value of the feature “Sex”. For English, every feature can be specified
either as a plus or a minus value.

5.3 The Specific Purposes and Hypotheses of the Experimental Series.

5.3.1 The Within Language Priming Task

5.3.1.1 Purposes

There are two specific purposes of L1 or L2 within language Priming tasks:

1. To examine the priming effects and the reaction time for the prime-target
kinship terms, which have one or more than one different semantic
features within the system of Thai, Mandarin, or English.

2. To examine the priming effects and the reaction time for the kinship terms
within the system of Thai, Mandarin, or English in the b1lmgua[ speakers,
who use these languages as their L1 or L2.

5.3.1.2 Hypotheses

The hypotheses of the within language Priming task are presented below.

1. In the Thai, Mandarin, or English systems, the priming effects for the
prime-target kinship terms with one different semantic feature will be
more powerful than the priming effects for the prime-target kinship terms
with more than one semantic feature. As a result, the reaction time for the
prime-target kinship terms with one different semantic feature will be
faster than for the prime-target kinship terms with more than one different
semantic feature. (As can be seen in Table 13).

2. With reference to Table 13, the priming effects for the kinship terms in the
bilingual speakers who use Thai, Mandarin, or English as L1 will be more
powerful than in the bilinguals, who use these languages as L2.
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3. With reference to Table 13, the priming effects for the kinship terms in L2
will be more powerful in the bilingual speakers with high L2 experience
than in the bilingual speakers with low L2 experience. .

4. Due to the different writing systems, the priming effects for accessing
Mandarin words will be more powerful than the priming effects for
accessing Thai and English words in the intralingual conditions in
bilinguals using these languages as .1 '

Table 13: The Construction of the Within Language Priming Task
Primes AND Targets
Cé.’; Thai Mandarin English
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5.3,2 The Between Language Priming Task

" #5,3.2.1 Purposes

The specific purpose of the between L1 or L2 Priming task is to' examine the
priming effects and the reaction time for the prime-target kinship terms with one or
more ‘different semantic features. The primes and the targets in these studies are in
different languages and the bilingual subjects are speakers who use these languages as
their L1 and L2.

5.3.2.2 Hypotheses

The hypotheses of this task are presented below: g

1. For Thai, Mandarin, or English targets, the priming effects for the prime-
target kinship terms with one different semantic feature will be more
powerful than-the priming effects for the prime-target kinship terms with
more than one different semantic feature. As a result, the reaction time for
the prime-target kinship terms with one different semantic feature, will be
faster than for the prime-target kinship terms with more.than one different
semantic feature.

2. In the bilinguals with low L2 experience, the priming effects in accessing
the kinship terms in L2 preceded by the related kinship terms in L1 will be
more powerful than accessing the kinship terms in L1 preceded by the
related kinship terms in L2. As a result, the reaction time in accessing the
kinship terms in L2 preceded by the related kinship terms in L1 will be
faster than accessmg the kinship terms in L1 preceded by the related
kinship terms in L.2.

3. In the bilinguals with high L2 experience, the priming effects in accessing
the kinship terms in L2 preceded by the related kinship terms in L1 will
not be different from accessing the kinship terms in L1 preceded by the
related kinship terms in L2. As a result, the reaction time in accessing the -

significantly different from accessing the kinship terms in L1 preceded by
the related kinship terms in L2,

kinship terms in L2 preceded by the related kinship terms in L1 will not be - -



Table 14: The Construction of the Between Language Priming Task
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- CHAPTER 6

BILINGUALISM AND CROSS-LANGUAGE PRIMING:
' METHOD AND RESULTS

6.1 Introduction

In this chapter, four experiments on cross-language Semantic Priming are
_presented and discussed. The design of the four experiments is the same but the
:subjects differ. In Experiment 1 Thai-English bilinguals with Thai as L1 and English
as. L2 are tested. Experiment 2" concerns English-Thai bilinguals (L1 English, L2
Thai); Experiment 3 Mandarin-English bilinguals (L1 Mandarin, L2 English); and in
Experiment 4 English-Mandarin bilinguals (L1 English, L2 Mandarin).

6.2 Experiment 1:Thai-English Bilinguals
6.2.1 Subjects

Forty-eight Thai-English bilingual speakers (TE, hereafter) were placed into
two groups on the basis of their L2 experience. L2 experience was measured with the
English Language Experience Questionnaire (see Appendix A). 300 questionnaires
were distributed to TE bilingual speakers, who were first year graduate students at the
Faculty of Arts, Chulalongkorn University, in the first semester of 2001. They were
asked to fill in the questionnaires and return these to the researcher within two weeks.
251 subjects of the original 300 returned the questionnaires. Those 24 subjects with
the highest scores were placed in the high L2 experience group (High group,
hereafter) and those 24 with lower scores were placed in the low L2 experience group
(Low group, hereafter).

6.2.2 Stimuli and Design

Four language conditions were used. These are experimental sets of within
Thai (L1-L1, hereafter), within English (L2-L2, hereafter), between Thai-English (L1-
L2, hereafter), and between English-Thai (L.2-L1, hereafter) priming conditions. In
each language condition, there are 60 prime-target pairs. Half of the targets are
kinship terms in the target language and the other half are not kinship terms. For each
target, there are three levels of semantic relatedness between prime and target (a)
primes. and targets differ by one semantic feature (Hi related pairs, hereafter), (b)
primes -and targets differ by more than one semantic feature (Lo related pairs,
hereafter), and (c) primes and targets are semantically unrelated (Unrelated pairs,
hereafter). Non-kinship terms, all similar in frequency and in the number of syllables
to the targets served as the unrelated targets These are preceded by the same primes
as those preceding the kinship terms.

For the L1-L1 condition, there are 60 Thai prime-target pairs. The primes and
the targets were selected according to the following procedure. Thirty Thai kinship
terms were chosen from the CRSLP Thai Word Frequency Corpus (see- Appendix F)
as the targets. Thai kinship terms with one and more than one different semantic
feature, served as the Hi and the Lo related primes. Thai non-kinship terms served as
the unrelated primes. These words were selected -from the Thai word frequency
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corpus. In addition, thirty Thai non-kinship terms, all similar in frequency and in the
number of syllables to the targets, served as the unrelated targets.

For the L1-L2 condition, the same 30 Thai primes were used and 30 different
Thai primes were used. The 30 targets were all English kinship terms, which were
translations of the Thai targets in the L1-L1 condition. The 30 unrelated English
targets were translations of the Thai targets in the L1-L1 condition.

For the L2-L.2 condition, there were 60 English prime-target pairs. Thirty
English kinship terms were chosen from the Brown Corpus (Francis and Kucera,
1982) as targets. English kinship terms differing by one and more than one different
semantic features, served as the Hi and the Lo related primes. English non-kinship
terms served as the unrelated primes. These words were selected from the English
word frequency table of Francis and Kucera (1982). In addition, English non-kinship
terms, all similar in frequency and in the number of syllables to the targets, served as
the unrelated targets.

For the L2-L1 condition, there are 60 English prime-Thai target paiurs. The
thirty Thai kinship term targets were translation pairs of English kinship terms in the
L2-L.2 condition. The semantically related and unrelated primes are the same as those
in the L2-L2 condition. The Thai translation pairs of English non-kinship terms in the
L2-L2 condition served as the unrelated targets.

The experimental design is rolling design. Three lists of stimulus items were
constructed such that no target appears more than once in a list. For example, targets
with Hi related primes in the List 1 are preceded by Lo related primes in List 2, and
by unrelated primes in List 3. Lists of primes and targets are shown in Appendix G.

The experiment involves a 2 x (2 x 2 x 3) design with one between-subjects
factor, Language Experience group (high and low English experience), and three
within-subjects factors: the Priming Language (L1 or L2), the Target Language (L1 or
L2), and the Semantic Relatedness between primes and targets (Hi Related, Lo
Related and Unrelated).

6.2.3 Procedure

All subjects were tested individually. The subjects in each language
experience group were assigned to the list conditions randomly: in each language
experience group, eight were assigned to the first list, eight to the second list, and the
other eight to the third list. They were asked to decide whether the targets were
kinship terms or not by pressing one of the two shift keys on the keyboard,
appropriately labelled. The subjects were asked to press the tight key if the targets
were kinship terms and the left key if the targets were not kinship terms. They were
asked to respond as quickly and accurately as possible. Instructions and ten practice
items were given before the experimental items

The stimuli were all presented in the centre of a computer screen (Toshiba
Satellite 2510CDS). In each condition there were 60 test trials. Each test trial
consisted of a sequence of events as follows: a prime for 150 ms, a blank interval for
50 ms, and a target for 500 ms. Presentation of the stimuli and the collection and
analysis of data were conducted using the DMDX software developed by Kenneth 1.
Forster and Jonathan C. Forster at the University of Arizona in 1999. This is a
windows compatible version of the DMASTR software first developed by K.I. Forster
and others at Monash University in 1981.
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6.2.4 Results and Discussion

6.2.4.1 Profile of the Subjects

In this section, the distribution of TE group w111 be described, based on their
English language experience scores. (ELE Scores) obtained on the Enghsh language
experience questionnaires. To describe the distributions, various descriptive statistics
- the maximum and minimum value, range, median, mode, mean, and standard -

- deviation (SD) of ELE scores are given in Table 15 and the distributions are
illustrated in Figure 14 below.

Table 15: The sttrlbutlon of ELE scores in the TE Bilingual Speakers.

Overall ngh Group ;| Low Group
Number of Subjects 251 24 24
Mean | 4238 60 29.5
Median | 42 60 30
Mode 38 60 32
Min 18 37 ' 19
Max 72 48 37
Range 54 11 18
[ - sD | 107 6.9 44
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Figure 14: (a) Profile of the TE Bilinguals and
(b) Profile of the High TE and the Low TE Groups
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As can be seen in Table 15, the distribution of TE bilingual speakers by their

ELE scores approximates a normal distribution. There are almost equal numbers of

subjects on either side of the midpoint (‘41 to 45”), 112 subjects on the lower, and 89

‘subjects on the upper side. Moreover, the highest number of subjects (50) were
“-concentrated on the midpoint. Mean ELE score for all subjects is 42.8, which was on

the midpoint of the histogram and the standard deviation (SD) is 10.7. The range

between the minimum (18) and the maximum scores (72) of ELE scores is 54.

For the High group, the distribution is similar to the overall distribution. The

number of subjects on the lower site (14) is slightly larger than on the higher side (10)

of the histogram. Mean, mode, and median values of ELE scores are 60, the range
between the minimum (48) and the maximum (72) is 24, and the SD 15 6.9.
" For the Low group, the distribution almost follows a normal curve. There is a

slightly larger number of subjects (9) on the upper than on the lower side of the

histogram (5). The highest number of subjects (10) is on the midpoint of the scores. In
the Low group, mean ELE score is 29.5, mode is 32, and median is 30. The range

.between the minimum (19) and the maximum (37) is 18, and the SD is 4.4.

'6._2.4.2 Analysis of Priming Effecis on Mean Reaction Time, and Percentage

Errors

. In this and all later experiments, incorrect responses were removed from the

- data set. Reaction time (RT) in the tasks greater than 2000 ms and less than 200 ms

was also removed. This accounted for less than 2% of the data and did not change the
overall pattern of results. The mean RT, percentage errors, and degrees of priming

.‘ _ effects are presented in Table 16.

( a} The Analvsisl of Reaction Time and Percentage Error Rates

For the analysis of RT and percentage errors, the results of Experiment 1 are
summarized in Figure 15.
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Figure 15: Mean Reaction Time (Bars) and Percentage Error Rates (Black Dots) for
TE Bilinguals in Four Language Conditions: (a) L1-L1, (b) L1-L2, (¢) L2-L1, and (d)
L2-L2.

Inspection of Figure 15, the comparison of RT shows the ordering of the
fastest to slowest RT is L1-L1, L2-L1, L2-L2, and L1-L2 in both the High and the
Low groups. This implies that there was faster responding to L1 targets than to L2
targets and there was faster responding when the primes and the targets are in the
same language than in different languages. The comparison of errors among these
four conditions showed the ordering of the fewest to the most errors is L2-L1, L1-L1,
L1-L2, and L.2-L2 in both the High and the Low groups. This implies that there were
fewer errors to L1 targets than to L2 targets and there were fewer errors for L2 primes
than for L1 primes. The effect of Semantic Relatedness showed the same pattern in all
condition. That is, the fastest RT and fewest errors occurred in the Hi related and the

“slowest RT and most errors in the unrelated pairs, except in L2-L2 condition for the
ngh group These results are 51m1!ar in both the High and the Low groups.

(b) Prjming Effects

In what follows, the priming effects were computed by subtracting the mean
RT i in a Hi or a Lo related condition from the mean RT in its corresponding unrelated
condition. For example, the priming effect in the L1-L1 condition obtained in the Hi
related prime-target pairs in the High L2 experience group was calculated by
subtracting the mean RT of Hi related pairs in L.1-L1 in the High group from the mean
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RT of unrelated pairs in L1-L1 in the same subject group The prlmmg effects for TE
b;lmguals are presented in Table 16 below.

Table 16 Priming Effects (in ms) and Standard Errors (in Parentheses) for Tha1~
English B;lmguals with High and Low English Language Expenence

+ Conditions "English Language Experience Groups

-~ PRIMES TARGETS Semantic | High Low
' ' Relatedness _
Thai Thai (L1) | Hi Related 59.7 86.2
@n ‘ (28.8) (25.2)

e Lo Related 337 . 355.3

(27.8) 3%

English (L2) | Hi Related 30.5 72.5

! (58.8) (28)

Lo Related 285 63

(§57.1) (27.4)

English (L2) Thai (L1) Hi Related 36.2 356
: (37.8) ‘ (25.4)
Lo Related 35 6.7

(36.6) (26.9)

English (1.2) | Hi Related 46.2 65.3

(39.9) (29.4)

Lo Related 395 187

(41.7) | (24.6)

As can be seen in Table 16, there is little evidence for priming effects in TE
bilinguals. A 2 x (2 x 2 x 2) analysis of variance (ANOVA) was conducted with L2
Experience group as the between-subject factor, and Priming Languages, Target
Languages, and Semantic Relatedness as the within-subject factors. The ANOVA
revealed that there were no significant main effects or significant interactions, with all
Fs < 1. Thus for the TE subjects neither L2 Experience, Priming Language, Target
Language, nor Semantic Relatedness affected the degree of Semantic Priming;
Semantic Priming was statistically equivalent for all conditions. '

It is a potential reason for why there were no significant main effects for the
experiment. For TE subjects, the subjects are selected from a homogenous group. The
subjects with high English experience may have similar formal and informal language
experience with the subjects with low English experience.

’:"::f;'.: 6.2.5 Summary of Experiment 1

According to the hypotheses, the results found in the TE bilinguals are that the
priming effects for the prime-target kinship terms with one different semantic feature
were more powerful than the priming effects for the prime-target kinship terms with
more than one different semantic feature in both the intralingual and the interlingual
. Semantic Priming tasks. As a result, the reaction time for the prime-target kinship
" terms with one different semantic feature was faster than the reaction time for the
prime-target kinship terms with more than one different semantic feature in both the
mtrahngual and the interlingual Semantic Priming tasks
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For the intralingual Semantic Priming tasks (Thai primes-Thai targets, and
English primes-English targets), the priming effects for the kinship terms in Thai were
more powerful than the priming effects for the kinship terms in English in both groups
+_of subjects with high and low English experience. As a result, the reaction time for the
kinship terms in Thai was faster than the reaction time for the kinship terms in
English. in both groups of subjects. However, in the subjects with high English -
experience, the mean priming effect for English kinship terms was more powerful
than the mean priming effect obtained in the subjects with low English experience.

For the interlingual Semantic Priming tasks (Thai primes-English targets, and
English primes-Thai targets), in the subjects with low English experience, the priming
effects in accessing the kinship terms in English preceded by the related primes in
Thai were markedly more powerful than the priming effects in accessing the kinship
terms in Thai preceded by the related primes in English. f

Whereas, in the subjects with high English experience, the priming effects in
accessing the kinship terms in English preceded by the related primes in Thai were
slightly more powerful than the priming effects in accessing the kinship.terms in Thai
preceded by the related primes in English.
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e Experiment 2: English-Thai Bilinguals
6.3.1 Subjects

The questionnaires were distributed to 200 English-Thai bilingual speakers,
from two participant groups. The first group (n = 150) were teachers and students at

"% . Chulalongkorn University, Thammasart University, Chiang Mai University,

Assumption University, Asian Institute of Technology, British Council Language
Institute, and AUA Language Institute. The second group (n = 50) comprised people
working for business and international associations such as SEAMEOQO Regional
Language Centre (Thailand) and SIL. All questionnaires were completed in 2001,
They were asked to fill in the questionnaires and return these to the researcher within
1 month. Of the initial 200, 126 subjects returned the questionnaires, and from these
participants forty-eight English-Thai bilingual speakers were placed in two groups on
the basis of their L2 experience as measured by the Thai Language Experience
Questionnaire (see Appeﬂdix A). Of the original sample, those 24 subjects with the
highest scores were placed in the High group and those 24 subjects with the lowest
scores were placed in the Low group.

6.3.2 Stimuli and Design

Four language conditions were included, experimental sets of within English
(L1-L1), within Thai (L2-L2,), between English-Thai (L1-L2), and between Thai-

“ English (L2-L1) prime-target conditions. The experimental deswn is the same as in

Experiment 1.

For the L1-L1 condition, the primes and the targets are the same set.as in
Experiment 1: L2-L2 condition. For the L1-L2 condition, the primes and the targets
are the same set as in Experiment 1: L2-L1 condition. For the L2-L2 condition, the
primes and the targets are the same set as in Experiment 1: L1-L1 condition. Finally,
for the L2-L1 condition, the primes and the targets are the same set as in Experiment
1 LI-L2 condition.

o As in Experiment 1, a rolling design was used and the experiment involves a 2
X (2 x 2 x 3) design with one between-subjects factor, Language Experience group
(high and low English experience), and three within-subjects factors: the Priming
Language (L1 or L2), the Target Language (L1 or L2), and the Semantic Relatedness
between primes and targets (Hi Related, Lo Related, and Unrelated).

. 6.3.3 Procedure

i The procedure is identical to the procedure described in Experiment 1 (6.2.3).
6.3.4 Resulfs

6.3.4.1 Profile of the Subjects

The . distribution of the ET sample from 126 subjects is déscribed and
presented in Table 17 and is illustrated with histograms in Figure 16.
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Tablé_-‘ 17: The Distribution of TLE scores in the ET Bilingual Speakers.

Overall | High Group | Low Group

Number of Subjects 126 24 24

Mean 17.7 353 10.3
Median 14.5 335 11
Mode 11 32 11
Min 1 23 2

Max 78 78 22

Range 77 55 20

5.D. 123 11.5 5.5
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Figure 16: (a) Profile of the ET Bilinguals and
(b) Profile of the High ET and the Low ET Groups

e The ET distribution of all 126 subjects was markedly skewed with most scores-
'fallmo below 30 and a possible- maximum score of 85. There was a larger number of
subjects (96 subjects) on the lower side than on the upper side of histogram (5
subjects) with only 5 subjects on the midpoint of TLE scores. This negative skew is
demonstrated by the measures of central tendency, i.e., mean score is 17.7, mode is
11, and median is 14.5. The range between the minimum score (1) and the maximum
score (78) is 77, and the SD is 12.3.

The distribution of the High group is similar to the distribution of the whole
group. Most of the High group obtained TLE scores on the lower side of the nominal
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* mid-point TLE scores (23 subjects), with only cne recording a TLE score on the
upper side. Mean TLE is 35.3, the mode is 32, and the median is 33.5. The range
between the minimum (23) and the maximum (78) is 53, and the SDis 11.5. -

. For the Low group, the distribution is also negatively skewed. Most of the Lo
group obtained TLE scores on the lower side of the nominal midpoint scores (10
“-subjects), with 6 subjects on the upper side. In the Low group, mean ELE. score is
10.3, mode is 11, and median is 11. The range between Lhe minimum (2) and the
maximum (22) is 20, and the SD is 5.5.

It can be noted that the separation of the High and Low groups of ET subjects
here is not as clear cut as in Experiment 1 with the TE sub] ects.

6.3.4.2 The Analysis of Priming Effects on Mean Reaction Time, and Percentage
Errors '

(2) The Analysis of Reaction Time and Percentage Error Rates

, For the analysis of RT and percentage errors, the results of Experiment 2 are
summarized in Figure 17.
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.. Figure 17: Mean Reaction Time (Bars) and Percentége Error Rates (Black
. Dots) for ET Bllmguals in Four Language Conditions: (a) L1-L1, (b) L1-L2,
(c) L2-L1, and (d) L2-L

The comparison of RT among the four conditions in Figure 16 shows the
ordering of the fastest to the slowest RT is L1-L1, L2-L1, L2-1.2, and L1-L2 in the
Low group. However, in the High group, the ordering is slightly different; RT in L2-

L1 condition were fastest. This implies that there was faster responding to L1 targets
‘than to L2 targets. The comparison of errors among these four conditions showed that
the ordering of the fewest to the most errors is 1.2-L1, L1-L1, L2-L2 and L2-L1 in the
High group, but L1-L1, L2-L1, L2-L.2, and L1-L2 in the Low group. This implies that
there were fewer errors for L1 targets than for L2 targets. Moreover, the data imply
that there is a negative relationship between the RT and the errors in both the High

and the Low groups: that is, when RT were fast, errors were small and when RT were -

slow, errors were high. The effect of Semantic Relatedness showed the same pattern
in all conditions. That is, the fastest RT and the fewest errors were found in the Hi

L2 Ixperiece 1.2 Experience
000 1 = % 2000 — — - — 2
< | | GRTs I -~ | R e
] 1.8 i
IW & Errors 1 ! @ Tirons
160 16 160+ rLe
®15
400 14 T b4
) A3 ess i3
| ] e T 12
e [ el | £
- | iz g 41 S
20 ! ; N ‘ =
| £ =
810 743 (e I It ‘ ‘ W
i fers| I s
Wit | 0116 jrziidd - ! [ %
fa 52 . i 0
400 TSEg i i J |
g
k- B i | E ro2
i Bl B
4 e o Ly L )
: - ; el Urrolted  LoReied  HiRelsed
3 o LoRemed  HiRehted Tnmclited Ig]lé::;d Hi Related el LD(;M q
Hi Group %
& Hc Relatedness
Semantic Relatedness SRS e
(a) (b)
T
L1-Li1 L1-L2
z 12 Experaencs L2 Experience
5200 2000 2
- | | ORTs |
1 1800 - | -‘hml +18
| |
il = 1
MT 1600 14811 15188 16
- 100 T 13005 SN @4 T4
| [ 43 D 1730:2 |
i 1200 + Z"i 3 412
i . f | | | w
R w03 L I - : L £
SAn9 i iR il | FERs 5 | =
e 800 T | |4 | 848 + 08
i R | 1 =t i ] = 1
| | | i | B
. i 00 + | |':_:: |2 | | 06
- | | ods | B B
mJ| e 400 i I ; ! L
| b i
wi b 1 w064 | i o b {o.z
il . . = U W |
Umelted  LoReliged  HiRelhted Unrdated LoRBe#ed  HiRelmed Uorelzed LoRe#tai  HiRehted Unirelated Lo Relgted  HiRelabed
HE Group Lo Group Hi Gresgp Lo Group
Semantic Relatedness Semantic Relaleduess
(© (d)



86

pattern differed from that obtained in L1-L2 condition in both the High and the Low
‘groups.

(b) Priming Effects

. In what follows, the priming effects were computed by the same procedure as
vin Experiment 1 and the results are presented in Table 18.

Table18: Priming Effects (in ms) and Standard Errors (in Parentheses) for English-
Thai Bilinguals with High and Low Thai Language Experience

Conditions Thai Language Experience Groups
PRIMES TARGETS Semantic High Group Low Group
' Relatedness
English (L1) English (L1) | Hi Related 60.8 69.2
(63) (90.6)
Lo Related 37.8 65.2
(76.3) (88.9)
Thai (L2) Hi Related 760.3 144.3
(73.6) (182)
Lo Related 614.5 106.9
(100) (137.1)
Thai (L2) English (L1) | Hi Related 24 -3L5
(57) (67.7)
Lo Related -9.5 -39.1
; {(54) (65.8)
Thai (L2} | Hi Related 85.1 37.5
| (100.9) (106)
Lo Related 84.2 36.4
(100.8) (113.5)

. The priming effect results of ET bilinguals are presented in Table 18. A2 x (2
x 2 x 2) analysis of variance (ANOVA) was conducted with L2 experience group as
% the between-subject factor, and Priming Language, Target Language, and Semantic
" Relatedness as the within-subject factors. The ANOVA revealed that there was a
significant main effect of the be