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CHAPTER 1 INTRODUCTION

1.1 Background of the Issue

It is said that vocabulary learning, especially learning the semantic information of vocabulary,
is an area which has not yet received sufficient attention compared to grammar learning and other
areas in the field of Second Language Acquisition (SLA). Imai (1993) criticized that foreign
language education including English education seems to make light of vocabulary learning
compared to grammar learning. Imai also criticized the general thought that the meaning of a word
equals the explanation in the dictionary and vocabulary learning is just to remember the definition
written in the dictionary.

In spite of vocabulary acquisition has received little attention and a general thought that the
meaning of words equals explanations in the dictionary and vocabulary learning is just to
remember the dictionary definitions (Imai, 1993). Some researchers tried to explain what should
be learned when learning vocabulary. The vocabulary knowledge that needs to be learned is
argued from many aspects, for example, phonetic or phonological information, lexical structure
information, syntactic information, lexical collocation, network of associations, semantic
information, semantic value, pragmatic information, vocabulary expansion with age, probability of
encounter and so on (Akmajian, Demers, Farmer, & Harnish, 2010; Hiebert & Kamil, 2005;
Loewen, 2015; Richards, 1976).

At the same time, some other researchers have also tried to figure out what the process is
when learning vocabulary. In psycholinguistic area, language comprehension and production are
said to depend on the activation of “mental lexicon” (lexical network structures in the brain) that
contain linguistic information stored in long-term memory. Second language (L2) misuse at
lexical and syntactic levels often occurs. The misuses of L2 learners are thought to be related not
only to vocabulary size and depth of vocabulary knowledge, but also to the lexical network
structure in the brain. However, it has not been clarified yet how the lexical network structure
formed in the L2 learner’s brain, and what the relationship between the first language (L1) and L2
lexical networks in the brain is.

To know how the word relations and the differences in the range of semantic categories

between L1 and L2 affect L2 vocabulary acquisition, Saji, Kajita, and Imai (2010) researched L2



Chinese learners’ verb learning. Their results showed that there is a great difference between L2
Chinese learners and Chinese native speakers when using Chinese verbs to express same actions.
An apparent influence of L1’s semantic category or lexical knowledge to L2 verb usage was found
in their research as the L2 Chinese learners’ production patterns of Chinese verbs revealed to be in
line with their own languages. In other words, the difference of semantic category between
learners’ L1 and L2 affect their L2 word learning to a large extent.

Jiang (2000) argued that among three interrelated aspects of the psycho-linguistic study of
SLA: the study of representation, acquisition, and processing, representation has received little
attention from researchers compared to acquisition and processing. For the study of L2 vocabulary
acquisition, in particular, how L2 lexical information is represented in the mental lexicon has
largely been ignored. Therefore, he outlined a psycho-linguistic model of vocabulary acquisition
from the perspective of stages of lexical development in L2 acquisition known as three-stage L2
vocabulary acquisition model (see more details of this model in literature review 2.1).

Focusing on the acquisition of “semantic information” in vocabulary acquisition, Bi (2020)
investigated whether the semantic category relationship of Chinese and Japanese learners’ L1 and
L2 English influences their L2 vocabulary learning and found that in the acquisition of words with
a broader semantic category in L1 than in L2, over-generalized misuse appeared, while in the
acquisition of words with a broader semantic category in L2 than in L1, the broader parts of
semantic information of L2 than L1 seemed easier to acquire for L2 learners. Therefore, the role
of the semantic category relationship between L1 and L2 needs to be considered in L2 vocabulary
acquisition. This study tried to further clarify the effects of semantic category relationship and the

structure of lexical network of L2 learners.

1.2 Purpose of the Study

To know more details about the relationship between L1 and L2 words’ semantic information
and the structure of lexical network of L2 learners, and to verify the results in Bi (2020), the
Experiment 1 in this study changed the perspective to try to investigate the lexical networks of
some specific words whose relationships between the semantic categories of L1 and L2 are
different, and to deduce the overall lexical networks in L2 learners’ mental lexicon. Thus,

Experiment 1 takes advantage of word association tasks, focusing on association responses’ types



for each stimulus word and tried to clarify how the differences in semantic categories between L1
Chinese and L2 English are reflected in associations, to probe into the influence of L1 semantic
categories on L2 vocabulary acquisition and to explore the mechanisms by which L2 misuse
occurs for Chinese EFL learners.

L2 mental lexicon is considered not structured loosely or randomly but deeply related with
both vocabulary size and the depth of vocabulary knowledge of each word. In word association
tasks, the features of word knowledge of the stimulus words seem to influence the types of
association words. Therefore, continuing the line of attempting to investigate the connections
between lexical items and to know more details of the network structure of learners’ mental
lexicon, furthermore, to find some clues that provide information about the development process
of acquiring vocabulary, the Experiment 2 in this study still takes advantage of word association
tasks to study the effects of both breadth and depth of vocabulary knowledge on word association
in L2 for Chinese EFL learners.

To gain insight into the way in which Chinese English learners represent their two languages
in mental lexicon in more depth on the basis of the results of Experiment 1 and 2, an online
collocation decision task was implemented in Experiment 3 to investigate whether or not and how
the semantic category of L2 learners’ L1 Chinese influence their L2 English vocabulary learning,
and an experimental priming paradigm under masked condition were used to examine how
semantically related and translation word pairs would be recognized. The accuracy and RT data
collected in both tasks were analyzed. Then concerning the influence of semantic relationship
observed in Experiment 1, a comparison of two conditions: semantic category relationship L1>L2
and the semantic category relationship LI1<L2 are made to clarify the bilingual memory
representation. Concerning the influence of vocabulary knowledge observed in Experiment 2, a

comparison of HIGH and LOW proficient participants was made, too.



CHAPTER 2 PREVIOUS STUDIES

2.1 Bilingual Mental Lexicon Model and Lexical Networks in Mental Lexicon
2.1.1 An Overview of Bilingual Mental Lexicon Models

Language comprehension and production is considered to depend on the activation of
“mental lexicon,” which refers linguistic information (including morpheme, phoneme, syntax,
semantics and so no) stored in one’s long-term memory. L1 and L2 comparison lexicon research
conducted from a cross-linguistic perspective is often considered as “bilingual lexicon” research.
Word association and naming, recognition and recall, and language transfer and interference
becomes the three major experimental approach dominated in this field. Much of the research
concerning with the organization of a bilingual’s two languages has been conducted up to now.
The primary purpose has been to determine whether each language is represented separately
(Kolers, 1963; Scarborough, Gerard, & Cortese, 1984) or both languages share a common
memory store (de Groot & Nas, 1991; Kirsner, Smith, Lockhart, King, & Jain, 1984; Meyer &
Ruddy, 1974). Further possibility is that there is a shared conceptual store between languages but
in the same time, a separate lexical store is maintained for each language (Kroll & Stewart, 1994;
Potter, So, Von Eckardt, & Feldman, 1984).

Some researchers in this area proposed some models to explain their research findings.
According to French and Jacquet (2004), the representative four are the Word Association Model,
the Concept Mediation Model, the Mixed Model, and the Revised Hierarchical Model. The Word
Association Model argues that there are direct L1-L2 lexical links and L1-Concept links but not
L2-Concept links. The Concept Mediation Model suggests that there is no L1-L2 lexical link but
are L1-Concept links and L2-Concept links. French and Jacquet (2004) argues a shift from Word
Association Model to Conceptual Mediation Model as second language proficiency increases. The
Mixed Model insists that there are direct L1-L2 lexical links, L1-Concept links, and L2-Concept
links, however, the lexical links do not disappear even proficiency increases. Furthermore, to solve
the problems with task dependent differences in performance and different performance from L1
to L2 and from L2 to L1, the Revised Hierarchical Model (RHM) which weights bidirectional

links were proposed.



2.1.2 The Revised Hierarchical Model (RHM)

Different from most models of monolingual language processing making a distinction of
representations between form level (lexical) and semantic level, arguing strong mappings between
L1 words’ forms and their underlying meaning, the Revised Hierarchical Model proposed by Kroll
and Stewart (1994), as an influential model of bilingualism, however, does not postulate such
strong form-to-meaning mappings for L2 words. It is assumed that L2 words may only access
semantics through their L1 equivalents.

The Revised Hierarchical Model describes the asymmetrical phenomenon that present in
bilinguals’ language representation in different language directions and tries to explain it.
According to the RHM, the links between the L1 and concepts appear to be very strong, while the
links between the L2 and concepts are weaker than that of the L1. Therefore, the conceptual
access for L2 words might be mediated through L1 words, especially for low proficiency
bilinguals. Although it was suggested that the strength of links between L2 and the concepts
increase and this asymmetric lexical semantic organization disappear when bilinguals’ L2 become
more proficient.

Duyck and Brysbaert (2004, 2008) proposed an extension of the RHM and argues that
translation is not a dual-route process that follows either the lexical or the semantic, but is the
result of activation of both semantic and lexical representations. The strength of form-to-meaning
mappings through which the activation is forwarded, is depending on both L2 proficiency (as in
the RHM), and word types concerning not only the connection weights between the lexical and

semantic level, but also the overlap between L1 and L2 lexical form representations.

2.1.3 The Bilingual Interactive Activation Model (BIA+) of Bilingual Memory
Representation

The Bilingual Interactive Activation model (BIA+, Dijkstra & van Heuven, 2002) is a model
of visual word recognition for bilinguals. The word frequency and familiarity are considered to
affect and determine resting level activation levels of words (McClelland & Rumelhart, 1981).
Since the familiarity of L2 is lower than that of L1, L2 with a low resting level activation takes
longer to be activated. The difference from RHM is that it does not attribute the L2 lexical access

delay to the indirectly pass by L1, but rather attribute to the L2 word has a lower resting-level



activation (Dijkstra & van Heuven, 2002; Gollan, Montoya, & Sandoval, 2008; Gollan, Slattery,

Goldenberg, Van Assche, Duyck, & Rayner, 2011).

2.1.4 Jiang’s Vocabulary Acquisition Model

Among the few researchers who have been concerned with semantic information learning in
L2 vocabulary acquisition, Jiang (2000) as a representative, proposed a three-stage L2 vocabulary
acquisition model. The model hypothesized that (a) firstly, L2 lemma information is copied from
L1 into L2 lexical entry (word association stage), (b) then, other information like semantic,
syntactic, and morphological specifications of L1 is transferred and integrated in L2 (L1 lemma
mediation stage), and (c) lastly, the links between L2 words and their L1 translations become
weak (full L2 integration stage). He also mentioned that the “full L2 integration stage” is just in
principle while in practice the lexical development will stop at the second stage (L1 lemma
mediation stage). This phenomenon is called “lexical fossilization” (pp. 50-55).

The claim in this model is in contrast to the assumptions held by many other L2 researchers
who have insisted that L2 learners acquire new meanings while learning new L2 words. However,
Jiang (2002, 2004) provided empirical support to his model.

Jiang (2000) stated that L2 words are linked to existing meanings transferred from L1 and
that most words fossilize in the second stage (L1 lemma mediation stage) due to the constraints of
L2 learners’ learning situation: for example, sufficient input are difficult to get. Jiang also
mentioned that even there are sufficient chances to expose the contextualized input, L2 acquisition
may not always be reinforced. Since the LI lemma exists in the lexical entry, the contextualized
exposure may also reinforce L1 lemma mediation by strengthening the connection between the L1
lemma information and the L2 lexeme information. Hence, it is almost impossible for L2 learners
to achieve the last stage (full L2 integration stage).

Moreover, Jiang (2004) mentioned that one of the factors needs to be considered is the
learners’ proficiency. Because the participants in Jiang’s study were students who had lived in the
United States for a limited number of years, it is not clear yet whether the “lexical fossilization”
would still happen or disappear in the case that L2 learners who have lived in English environment

much longer and who are much more proficient.



2.2 Semantic Category Relationship between L1 and L2

In Jiang’s three-stage model, all L2 words were considered to have the L1 lemma mediation
stage when L1°s lemma information is transferred into L2 lexical entry and affects L2 words use,
whether their semantic category is larger or smaller than L1. The relationship between L1 and L2
in terms of semantic category was not taken into consideration. In the research field of SLA,
referring to White (1989)’s theory, the different relationships of grammatical rules between L1 and
L2 lead to different situation of L2 grammatical acquisition. It is considered that when the rule of
L1 is less general than L2, only positive evidence is enough to bring about exact L2 acquisition
(an expansion of meaning in L1).

White (1989) used one of the examples of the acquisition of the complements of verbs to
explain this problem. The verb “see” can take a direct object noun phrase or a sentential
complement, as follows: (a) Marry saw John, and (b) Marry saw that John was tired. When a L2
learner who has already known that “see” takes a direct object noun phrase but does not know that
it can also take a sentential complement notice sentences like (b) in the input process, this positive
evidence can bring about the change of recognition of the rules of the verb “see” for L2 learners
(White, 1989, p.142). Conversely, when L1 contains items or rules which are incorrect for L2 and
which must be eliminated, explicit negative evidence may be required otherwise it will result in
over-generalization. To explain more clearly, we still cite one of the examples in White (1989).
Although adverb placement is free in English, adverbs cannot intervene between a verb and its
direct object. For example, sentences like “Mary slowly does her homework.”, “Mary does her
homework slowly.”, “Slowly Mary does her homework.”, and “Mary is slowly doing her
homework.” are all grammatical sentences in English. “Mary does slowly her homework. *” is not
grammatical in English, however. In French, the equivalent of “Mary does slowly her homework.
*” (Marie fait lentement ses devoirs.) is also grammatical. Therefore, when a French learns about
this grammar rule of English, explicit negative evidence will be required to draw to the learner’s
attention to the fact that sentences like “Mary does slowly her homework. *” are not permitted in
English. (White, 1989, p.142., “*” means ungrammatical here.)

Considering that the idea of White (1989) may be also appropriate for vocabulary acquisition,
Bi (2020) focusing on the acquisition of “semantic information” in vocabulary acquisition, argued

that White’s theory may be also appropriate for vocabulary acquisition and that the semantic



category relationships between L1 and L2 need to be considered. Bi (2020) assumed that when L2
semantic category is smaller than L1, over-generalization will appear, and the L1 lemma
mediation stage will continue until the negative evidence is presented and acquired. On the other
hand, when L2 semantic category is larger than L1, only positive evidence is enough, so the L1
lemma mediation stage may not be existent or really short, and the L2 integrated stage when L2’s
lemma and lexeme information are integrated in the lexical entry is easy to enter. Bi (2020)
investigates whether the semantic category relationship of Chinese and Japanese learners’ L1 and
L2 English influences their L2 vocabulary learning by implementing a writing test and a judgment
test and analyzing difference between learners with different English proficiency. As a result, the
effect of the semantic category relationship between L1 and L2 in L2 vocabulary acquisition were
confirmed. For words with a broader semantic category in L1 than in L2, over-generalized misuse
appeared, while for words with a broader semantic category in L2 than in L1, the broader parts of
semantic information of L2 than L1 seemed easier to be acquired for L2 learners.

There are some other studies provided empirical support for the presence of influence by the
semantic category of L2 learners’ L1 to their L2 vocabulary learning. Jiang (2002, 2004)
researched vocabulary semantic categories with Chinese and Korean learners of English, while
Saji, Kajita, and Imai (2010) studied vocabulary semantic categories with Japanese and Korean

learners of Chinese.

2.3 Research of Word Association

According to Fitzpatrick and Thwaites (2020), research on word associations has developed a
lot since its appearance in the late nineteenth century. They paid attention to the word association
in applied linguistics context, summarized its development path from psychoanalytic research in
the early twentieth century, to broader psychological work including child cognition around the
1960s, to applied linguistics research including L2 investigations more recently. The use of word
association was concluded as to investigate “knowledge of vocabulary items” and “word storage
and retrieval.”

The research of L2 lexical knowledge has been an attractive area for researchers who are
interested in how L2 learners know about words and what the structures are the lexical networks

in their mental lexicon. According to Jenkins (1954), “a first approach to the examination of



interrelationships between word units may be found in the classic word association test.” (pp.
112-118). In this context, attention mainly focusing on using the word association tasks as a
method to know the contents and structures of the L2 lexicon by investigating what kind of L2
word knowledge participants have. Read’s (1993) Word Associates Format in which test takers
have to find relations between a stimulus word and a given set of other words is based on the idea
of vocabulary networks. Nation’s word knowledge framework (Nation, 1990; 2001) and Richards’
lexical competence assumption (1976, pp.79-81) use the word “association” and define its notion
explicitly: Nation lists “associations” as one of nine components of “knowing a word,” and
Richards put “knowledge of the network of associations between a word and other words” as one
of eight characters of lexical competence. Both of them focused mostly on semantic associations.
Quality of vocabulary knowledge was considered as a feature of the semantic network by some
researchers (Aitchison, 2012; Henriksen, 1999). They suggest that learners acquire the meaning of
words by using their relations to other words, acquiring more related words leads to deepening of
word knowledge, and the lexical networks become denser and highly interconnected. Therefore,
among the wide use of word association research, the word association task sometimes behaves as
a common vocabulary test and is used as an approach to assess vocabulary knowledge. However,
Cremer, M., Dingshoff, de Beer, and Schoonen (2011) drew a conclusion that word association
tests are unsuitable as assessment tools of word knowledge according to the result of their
experiment which made a comparison of word association responses produced by native speakers
and L2 learners. Some other researchers also suggest that word association relates to not only
word knowledge but also other aspects of language proficiency. Moreover, some researchers
argued that similarity of word association responses to L1 could distinguish between native
speakers and L2 learners, but could not distinguish L2 learners with different proficiency level
(Zareva, Schwanenflugel, & Izura, 2005; Zareva & Wolter, 2012).

As a way to know the structure and contents of L2 lexicon, the following points are where the
attention of word association researchers have been mainly paid to: the influence of stimulus
words, including the influence of stimulus words’ features, like frequency (for example, highly
frequent words lead to native like responses, in Fitzpatrick, 2007), familiarity, if a stimulus word
is abstract or specific (concrete words elicit more homogeneous responses than abstract words in

De Groot,1989), the word class (especially word’s part of speech) (Cronin, 2002; Nissen &



Henriksen, 2006; Higginbotham, 2010. see more detail in 2.3.2) and so on; the influence of
participants (the influence of participants’ L2 proficiency, age and so on); the categorization of
association responses (see more detail in 2.3.1); the L2 response similarity to their L1 response (a
comparison of L2 learners L1 and L2, see more detail in 2.3.3); and the L2 learners’ response
similarity to native speakers’ (a comparison of L2 learners and L1 speakers, in other words,
native-like degree). The number of responses produce by language learners are commonly used as
an index in these comparisons. Besides focusing on the number of association responses, multiple
methods including individual and continuous association tests, response time measurement (De
Groot, 1989; Izura & Playfoot, 2012; Van Hell & De Groot, 1998 a, b), association strength
measurement (Nelson, McEvoy, & Dennis, 2000) and analysis of response homogeneity were also
considered. Some researchers used some or all these methods (Fitzpatrick & Izura, 2011; Playfoot
& Izura, 2013; Santos, Chaigneau, Simmons, & Barsalou, 2011), but little progress has been made
in a better understanding of psycho linguistic implications.

About the influence of stimulus words’ frequency, Fitzpatrick (2006) suggested that stimulus
words which elicit very homogeneous sets of responses are relatively not ideal to researchers
because the differences are difficult to emerge in this situation, which explained by Fitzpatrick
(2006) as such stimulus words “mask more subtle behavior patterns” (Fitzpatrick, 2006, p.127).
Fitzpatrick improved this problem by selecting cues for several of her studies (Fitzpatrick, 2006,
2007, 2009) from a specific academic word list to exclude some most frequent words in English,
which as a result allows researchers to avoid the problem of using too many high frequency
stimulus words.

Among these points, about the influence of participants’ L2 proficiency, some research found
that when the L2 proficiency becomes high, there is an increase in the number of responses
produced by stimulus words in a multiple-response word association task (Lambert, 1956; Zareva,
Schwanenflugel, & Nikolova, 2005), responses that are the same as those of L1 speakers (Schmitt,
1998a; Fitzpatrick, 2012), and paradigmatic responses or meaning-based responses (Orita, 2002;
Zareva, 2007; Zareva & Wolter, 2012; Khazaeenezhad & Alibabaee, 2013).

Some representative research regarding the categorization of association responses, the
influence of stimulus words’ part of speech, and the L2 response similarity to their L1 response (a

comparison of L2 learners L1 and L2) are introduced in more detail.
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2.3.1 The Categorization of Association Responses

Categorization of associations responses were seriously considered. Cremer, Dingshoff, de
Beer, and Schoonen (2011) referred to De Groot (1980) which focused on meaning-based
responses and distinguishes objective (superordinate, subordinates, and synonyms) versus
subjective (e.g., vase-mother) semantic relations. In addition, the almost most popular way of
categorization was the syntagmatic-paradigmatic system, which can date back to Saussure (earliest
in 1916, cited by Fitzpatrick & Thwaites, 2020 referring Saussure, in Bally & Sechehaye, 1966),
and used and developed by many researchers (e.g. Batty, 2012; Cremer, Dingshoff, de Beer, &
Schoonen, 2011; Cronin, 2002; Dronjic & Helms-Park, 2014; Ervin, 1961; Entwisle, Forsyth, &
Muuss, 1964; Hakansson & Norrby, 2010; Li, 2011; Jiang & Zhang, 2019; Khazaeenezhad &
Alibabaee, 2013; Namei, 2004; Nissen & Henriksen, 2006; Norrby & Hékansson, 2007; Orita,
2002; Read, 1993, 2000; Wolter, 2001; Yokokawa, Yabuuchi, Kadota, Nakanishi & Noro, 2002;
Yabuuchi (2015); Zareva, 2007; Zareva & Wolter, 2012; Zhang & Koda, 2017). Paradigmatic
responses refer to responses in the same grammatical class as stimulus words which could replace
the stimulus words in a specific sentence, while syntagmatic responses refer to responses in a
different grammatical class as stimulus words which are always in the position before or after the
stimulus words in a specific sentence.

However, numerous problems in this way of categorization identified and the way of
categorization has received criticism since the 1970s (Deese, 1966 referred by Fitzpatrick &
Thwaites, 2020; Fitzpatrick, 2006, 2007; Higginbotham, 2010; Meara, 2009: 22; Nissen &
Henriksen, 2006; Petrey, 1977). According to Fitzpatrick and Thwaites (2020), Deese (1966) gives
“grass-green” and “sky-blue” as examples of “syntagmatic responses which are not so much
representative of the sequential transitions in ordinary language, as they are of the most basic and
important cognitive characteristics of grass and sky”. Petrey (1977) also gives “add-flour”
(syntagmatic), and “add-cook” (paradigmatic) as examples, and explained that both “flour” and
“cook” come from the same situation and are related in the similar way to “add”, but would be
classified as opposites in this way of distinction. Thus “syntagmatic responses properly so-called
are highly problematic because either semantic or episodic storage could produce them” (Petrey,

1977, p.66). Nissen and Henriksen (2006) criticize the syntagmatic-paradigmatic shift as they
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found there was a surprisingly strong native speaker preference for syntagmatic responses.
Fitzpatrick (2007) suggests that the syntagmatic-paradigmatic distinction may not be exact enough
to provide informative data about individual participants and their responses. Fitzpatrick’s own
work with a more detailed scheme supports her claims. Higginbotham (2010, p.383), contrasting
the syntagmatic-paradigmatic scheme with that of Fitzpatrick, suggests that the use of
Fitzpatrick’s way of categorization can make some obscured details in syntagmatic-paradigmatic
distinction clear. Higginbotham (2010) found that in addition to supporting previous findings
regarding differences between L1 and L2 associations, such as the greater heterogeneity of L2
responses, Fitzpatrick’s new way of categorization could reveal significant differences in the
elicited responses types. For example, L2 participants gave more conceptual associations, while
L1 participants were more likely to elicit “defining synonyms.” As Fitzpatrick pointed out (2006),
these responses would all have been coded as paradigmatic under the syntagmatic-paradigmatic
classification, thus obscuring this kind of difference. Moreover, she called for using both broad
and specific subcategories to make sure more responses are categorized reasonably.

Fitzpatrick (2006) tried something new and used four main categories: meaning-based,
position-based, form-based, and erratic associations. Each main category was divided into detailed
subcategories to classify the relation between stimulus words and association responses, as only
general main categories do not allow a very precise method of categorization.

Fitzpatrick and Izura (2011) extended Fitzpatrick (2006)’s categorization and created two
additional categories (form and meaning, e.g., pencil-pen; and meaning and collocation, e.g.,
pen-paper) for responses associated to the stimulus word by more than one link. This
categorization system includes the following six categories: form and meaning, meaning and
collocation, collocation, form, equivalent meaning, and nonequivalent meaning. The coding
scheme used to categorize the responses in present study is adapted from the categorization

systems used by Fitzpatrick (2006, 2007, 2009) and Fitzpatrick and Izura (2011).

2.3.2 The Influence of Stimulus Words’ Part of Speech
The feature of stimulus words used influence the association responses elicited. Many
researchers found the influence of word’s part of speech on response types (Cronin, 2002;

Higginbotham, 2010; Komori, 2015; Nissen & Henriksen, 2006). Cronin (2002) and Nissen and
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Henriksen (2006) found that nouns, for example, elicit paradigmatic responses more often than
verbs or adjectives do. Nissen and Henriksen (2006) found that there was no significant difference
between syntagmatic responses given to nouns in the L1 and L2. In other words, the results
showed a surprisingly majority of syntagmatic responses also in L1. Nissen and Henriksen
(2006)’s discussion of this finding raises many questions about the basic nature of word
associations which have rarely be discussed before. They suggested that “words do not possess
equal potential for yielding similar proportions of syntagmatic and paradigmatic responses in word
association tests” (Nissen & Henriksen, 2006, p.403). Acquisition difficulty according to the more
abstract semantic features of verbs and adjectives than nouns, the low possibility of isolated
appearance and the custom of learning verbs with nouns as a set were mentioned as several
aspects of the cognitive nature of verbs and adjectives which easily lead to syntagmatic responses.
Furthermore, Nissen & Henriksen (2006) implied that roles of different part of speech words in
sentences may influence word association responses. This is a vital point, not only because it
provides explanation for stimulus of different part of speech elicit different proportions of
syntagmatic and paradigmatic responses, but also because it put forward the semantic basis of
word association by suggesting that co-occurrence might be an influential factor of association.

Komori (2015)’s results suggested that nouns elicit more meaning-based association in both
L1 (Japanese and English) and L2 (English). Higginbotham (2010) also reported that nouns elicit
more meaning-related responses than stimulus words in other part of speech.

Therefore, when comparing the results of different studies, the inherent difference between
part of speech is one aspect needs to be taken into consideration. In the present study, the list of

stimulus words consisted of both nouns and verbs.

2.3.3 The L2 Response Similarity to L1: A Comparison of L1 and L2 Mental Lexicon

Some representative research regarding the L2 response similarity to their L1 response (a
comparison of L2 learners’ L1 and L2) are introduced.

Yokokawa, Yabuuchi, Kadota, Nakanishi, and Noro (2002) examined Japanese native
speakers’ semantic organization of the lexicon in both L2 English and L1 Japanese by using the
meaning-based word association task for the meaning familiar stimulus words with fine-grained

semantic categories. The results showed that there were more syntagmatic responses than
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paradigmatic responses for abstract-concrete stimulus words, however, more paradigmatic
responses than syntagmatic responses for categorical stimulus words. They also found that there
was a high degree of homogeneity between L1 and L2 association patterns but the degree of
mating between L1 and L2 association responses was about fifty to sixty percent and the
qualitative analysis was made to see the differences in detail in their study.

Yabuuchi (2015) gave Japanese and English stimulus words to Japanese native speakers to
compare the Japanese speakers’ L1 and L2 responses. She focused on the number of responses,
and found that there was no difference on superordinate relationship responses (e.g., animal-dog,
cat, elephant, et al.), but a difference in responses for abstract and concrete stimulus words. The
association responses for concrete stimulus words are similar in L1 and L2, however, for abstract
stimulus words the results are diversified.

Nissen and Henriksen (2006) gave English and Danish stimulus words to native speakers of
Danish and focused on word’s part of speech as the prime variable, they suggested that factors
such as frequency, concreteness, and mental image may have also influenced the word association
results and tried to limit the influence of these potential variables. The results showed that the part
of speech of the stimulus words has influenced the participants’ word association responses, both
in L1 and L2. Nouns elicited more paradigmatic responses than verbs and adjectives in both L1
and L2. However, no significant difference was found between syntagmatic responses given to
nouns in the L1 and L2. In other words, the results showed a surprisingly majority of syntagmatic
responses also in L1.

Komori (2015) gave Japanese and English stimulus words to Japanese native speakers and
gave same English stimulus words to English speakers to compare the results of association
responses. She used Fitzpatrick (2006)’s way of categorization and found that for Japanese native
speakers, there were more position-based association and less form-based association in Japanese
than in English. This is consistent with the result of Nissen and Henriksen (2006).

Fitzpatrick and Izura (2011) gave Spanish and English stimulus words to Spanish native
speakers and compared word association responses in L1 Spanish and L2 English from the
perspective of responses types and response times. The result showed that generally, L2 responses
are fewer and slower than L1 responses. The category RTs is broadly similar between L1 and L2,

and participants took more time but most frequently to produce nonequivalent meaning
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associations in both languages. They also found the difference between L1 and L2 response times

became smaller as proficiency increased.

2.4 Methodological Issues of Word Association Task

The number of responses requested for each stimulus word is one of the notable
methodological issues. In researches up to now, the number of responses requested for each
stimulus word has been varied. Some researchers prefer the single-response procedure as the first
responses are considered have the strongest connection with stimulus words (Nelson, McEvoy, &
Dennis, 2000). Nelson, McEvoy, and Dennis (2000) found that in the second responses, words
which have weak connections with the stimulus words appear. Moreover, they found that when the
primary association was not produced as the first response, it tended not to be produced on the
second. Furthermore, the first response may act as a new stimulus for the later responses thus
eliciting a chain of responses, this response chain sometimes elicits some responses which ‘are not
independent of the first’ (Nelson, McEvoy, & Dennis, 2000, p.891) and is considered to negatively
affects the reliability of association responses. Playfoot, Balint, Pandya, Parkes, Peters, and
Richards (2016)’s study also suggested that the primary association responses generated are
actually the first word that comes to participants’ mind in the free word association task. On the
other hand, other researchers advocate eliciting multiple responses as it allows a greater degree of
access into the lexicon of learners (De Deyne, Navarro, & Storms, 2012; Schmitt, 1998b). Schmitt
(1998b) used word association responses to determine whether a participant’s associative network
is native-like. Schmitt questions whether participants always produce responses from the strongest
connection ones to least in sequence (1998, p.391). He argues for multiple responses to one
stimulus word as in this way we can ‘better capture the richness of a subject’s associative
network,” which can then be used to have a comparison to a native speaker’s network. As one of
the purposes of this study is to compare the network of participants” L1 and L2, the multiple
response paradigm is adopted.

Moreover, word association responses tend to vary depending on the way stimulus words
presented to participants and task demands (in oral or written form), too. For example, Palermo
(1971) compared responses using the aural-oral and written-written methods for native speaker

children and found the mean proportion of paradigmatic responses was higher when the test was
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administered using the aural-oral method. Suzuki-Parker and Higginbotham (2019) compared
responses using the aural-oral and written-written methods for Japanese learners of English and
found significant differences between the two methods. The biggest difference was found between
the responses in the meaning-based category: the meaning-based responses were more produced
when the test was administered by a written-written method than by an aural-oral method. The
present study adopted a written way of stimulus words presentation and association responses
collection for the focus on semantic category and the practical reasons as the convenience of
implementation.

In addition to the categorization of association responses as mentioned above, the evaluation
of responses is another issue. Whether the rater is L1 or L2 speakers and whether is the participant
who elicits the responses may lead to different results. Fitzpatrick (2006) concerned the issue that
to what extent the researcher’s understanding are consistent with the respondents’ ideas. She noted
that even use a newly improved method to categorize responses, there would still be some items
whose connection between stimulus words and responses is difficult to consider. The solution here
was to conduct a retrospective interview to respondents in order to know their ideas better. This
solution is somewhat problematic as there is a possibility that the association procedure is
automatic and unconscious. Thus, interviews conducted later would reveal little of actual thinking
processes underlying association response. This therefore raises challenging questions about how

to determining the exact responses producing process.

2.5 Vocabulary Knowledge and Word Association
2.5.1 Vocabulary Knowledge

When talking about learning vocabulary, the first thing to do first is to define what the
vocabulary knowledge is. As for what knowledge of a word consists in, Cronbach (1942)
summarized in items of generalization, application, the breadth of meaning, precision, and
availability in the study of diagnostic vocabulary test of native language and it brought definition
of vocabulary knowledge into focus as well. Richards (1976) proposed eight assumptions
concerning the nature of lexical competence further, as including vocabulary expansion with age,
probability of encounter, function and situation, syntactic behavior, underlying form and the

derivations, network of associations, semantic value and different meanings which included most
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aspects of vocabulary knowledge. However, as Meara (1996) commented that “most of the current
research still looks at vocabulary as discrete items”, more sensitive and convincing models
concerning learning’s personal experience need to be developed. Hiebert and Kamil (2005, p.70)
discussed the complexity of word knowledge referring to Nation (1990) which identified that there
are eight different aspects of word knowledge, including knowledge of a word’s spoken form, its
written form, the way it acts in sentences, lexical collocation, its frequency in both oral and
written language, its conceptual meaning, its register (about when and how it is commonly used),
and its association with other words. Akmajian, Demers, Farmer, and Harnish (2010, pp.14-15)
argued that information of words is complex and it could be summarized as phonetic/phonological
information, lexical structure information, syntactic information, semantic information, and
pragmatic information. Loewen (2015, p. 98) mentioned the concept of depth of knowledge and
breadth of knowledge. He indicated that in many aspects of vocabulary knowledge, depth of
knowledge includes grammatical function, collocation, frequency, register, domain and so on,
while breadth of knowledge means the number of words that learners know. Nation (2001) pointed
out that item knowledge and system knowledge are different and stated that learning vocabulary
itself is not the only aim, vocabulary learning could help learners listen, speak, read, and write
effectively. He also insisted that vocabulary test needs to differentiate vocabulary knowledge and

vocabulary use.

2.5.2 Influence of Vocabulary Knowledge to Word Association Patterns

There was much debate on the issue of influence of vocabulary knowledge to word
association patterns. Some studies have demonstrated that L2 learners experience a
syntagmatic-paradigmatic shift. This means that in the initial stages of the learning process,
learners usually produce more form-based and more syntagmatic associations; then along with the
development of language proficiency, they tend to produce less form-based and more
paradigmatic associations (e.g., Soderman, 1993 referred in Fitzpatrick, & Izura, 2011; S6kmen,
1993). However, other studies have argued that this well-known syntagmatic-paradigmatic shift
may be affected by participants’ vocabulary knowledge of stimulus words (Fitzpatrick, 2006, 2007,
Namei, 2004; Nissen & Henriksen, 2006; Wolter, 2001). For the fact that when the familiarity of a

stimulus word is low, even native adult speakers whose language proficiency are usually high tend
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to produce more form-based associations, Wolter (2001) put a particular emphasis on that the
vocabulary knowledge level of stimulus words, instead of the general language proficiency leads
to the variation of word association patterns. Namei (2004) also found that both the L1 and L2
mental lexicons are organized along a kind of word-knowledge continuum and the
syntagmatic-paradigmatic shift is different for each individual word. Words may linked with
others in form in the initial unfamiliar stages, then, they linked syntagmatically with some other
words, and linked paradigmatically with more words lastly as become well-known. In a word, the
development of vocabulary knowledge influence the word links in mental lexicon which reflected
in the variation of word association patterns.

As for the research of the relationship between vocabulary size and the word association, in
Kikuchi, Yamamoto, Yoshimura, Yabuuchi, and Tanimura (2001), the L1 Japanese and L2 English
word association tests and a standardized test of L2 vocabulary size, Nation (1990)’s Vocabulary
Levels’ Test (VLT) were implemented to Japanese undergraduate students to probe how are the
association tests both in L1 and L2 correlated with VLT. The results found that the correlation
coefficients were statistically significant but relatively low between the two association tests and
Nation’s VLT. Further researches are expected to know the influence of vocabulary knowledge to

word association patterns.

2.6 Using Priming to Measure Lexical Organization and Some Methodological Problems

The semantic priming is known as one of the most commonly used way to explore the
structure of the mental lexicon in cognitive psychology research field. It is thought that when we
see a word, the word’s meaning along with words that are semantically related or associated are
activated (Collins & Loftus, 1975; Collins & Quillian, 1969). The semantic priming effect has
been observed in many previous experiment (see McNamara & Holbrook, 2003; Neely, 1991 for
reviews). To know how words are represented in memory more accurately, several experimental
constraints are necessary.

Frequency, length of prime and target words, and use of strategies (e.g., an expectancy
strategy) must be taken into consideration (Balota & Chumbley, 1984, 1985; Chumbley & Balota,
1984; Neely, Keefe & Ross (1989). Methodological factors, as the Relatedness Proportion (RP, the

proportion of related prime-target trials out of all prime-target word trials), the Stimulus Onset
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Asynchrony (SOA, the time delay between the onset of the prime and the onset of the target), and
the NonWord Ratio (NWR) influence whether the strategy is used by participants (Neely, 1991,
Altarriba & Basnight-Brown, 2007). It has been shown that the semantic priming effect is larger
when the RP is larger (i.e., more related word pairs than unrelated overall in an experiment, de
Groot, 1984). Therefore, it is better to keep RP low when designing priming experiments. It has
been shown that if the SOA is too long, participants will have a long time to think about the prime
word and may lead to a quick response. SOA lengths of less than 300 msec at least or even shorter
are considered to be ideal (Hutchison, Neely, and Johnson, 2001). The NWR equal .50 is ideal
(Neely, Keefe, & Ross, 1989) for participants. The word response may be biased to choose Word
when the NWR is below .50, but biased to choose Nonword when the NWR is over 0.50
(McNamara & Holbrook, 2003). Therefore, it is important to take these issues into account to

dealing with the use of strategic processes.

2.7 Translation and Semantic Priming in Bilinguals

Many previous studies conducted on bilingual language storage and representation in
memory. Some have used the cross-language semantic priming paradigms (e.g., Chen & Ng, 1989;
Frenck & Pynte, 1987), and others used the translation priming paradigms (Altarriba, 1992;
Williams, 1994).

The data reported in these studies seems discrepant on account of methodological differences
(a review, see Altarriba & Basnight-Brown, 2007). For example, strong semantic priming effect
has been observed in both L1-L2 and L2-L1 directions for some cross-language priming
experiments (Basnight-Brow, & Altarriba, 2007; Keatley & de Gelder, 1992; Schoonbaert, Duyck,
Brysbaert, & Hartsuiker, 2009), whereas some other research has observed the priming effect only
in the L1-L2 direction (e.g., Williams, 1994), or even failed to gain any significant semantic
priming results (Grainger & Beauvillain, 1988).

Translation priming studies also have revealed a variation of results. Strong translation
priming effects in both the L1-L2 and the L2-L1 directions have been observed in some studies
(concept featural model (DCFM) in De Groot, 1992; De Groot, & Poot, 1997; Basnight-Brown &
Altarriba, 2007; Kiran & Lebel, 2007) as translation priming symmetry; but not in either direction

or only in one in other studies (in L1-L2 direction only in Altarriba, 1992; BasnightBrown &
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Altarriba, 2007; Chen, Zhou, Gao & Dunlap, 2014; Finkbeiner, Forster, Nicol, & Nakamura, 2004;
Gollan, Forster, & Frost, 1997; Grainger & Frenck-Mestre, 1998; Jiang, 1999; Jiang & Forster,
2001; Schoonbaert, Duyck, Brysbaert, & Hartsuiker, 2009; Wen & van Heuven, 2016; some
explorations in L2-L1 direction, in Finkbeiner, Forster, Nicol, & Nakamura, 2004; Jiang & Forster,
2001; Nakayama, Ida, & Lupker, 2016)) as translation priming asymmetry.

It seems that information of participants in these previous literatures were not enough, so the
discrete results of priming effects reported until now in the cross-language semantic and
translation priming may due to the different types of bilinguals have participated (Altarriba &
Basnight-Brown, 2007). In addition, even when types of bilinguals are not that different,

bilinguals’ language experiences may affect, too. Further researches are expected to clarify these

problems.
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CHAPTER 3 THE PRESENT STUDY: EXPERIMENT 1
Word association in .1 and L2 for Chinese EFL learners: Focusing on response types, and

influence of L1 semantic category on L2 vocabulary acquisition

3.1 Purpose of the Experiment 1

The present experiment attempted to investigate the features of lexical networks in both L1
and L2 of Chinese learners of English who learn English as a foreign language (EFL) by analyzing
the number and types of word association responses in word association tasks. This experiment
tried to investigate how it is different or similar in association responses between L1 and L2,
between the association responses produced earlier and later, and between stimulus words with
different part of speech. Furthermore, the present experiment focused on whether the results of
word association differ according to the relationship of the semantic categories between L1 and L2.
In other words, is there some difference between the results of words like “drink” which in L1
Chinese have a broader semantic category and the results of words like “wear” and “break” which

in L2 English have a broader semantic category (See Bi, 2020).

3.2 Research Questions

The research questions of present study were posited as follows:

Research Question 1: Is there a significant difference of the number of association responses
between L1 and L2? Are some response types more numerous than others?

This question will be addressed in both the L1 (Chinese) and the L2 (English).

Research Question 2: Is there a decrease of the number of association responses from the first
association to the twentieth in both L1 and L2?

Research Question 3: Does the stimulus words, especially their part of speech (verbs or
nouns) affect the response types?

The last but not the least, as for the influence of semantic category relationship of L1 and L2
to L2 word (collocation) acquisition, the research question was set as follows.

Research Question 4: Does the result of word association differ according to the relationship
of the semantic categories between L1 and L2? In other words, is there difference between the

results of words like “drink” which in L1 (Chinese) have a broader semantic category and the
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results of words like “wear” and “break” which in L2 (English) have a broader semantic category?

3.3 Hypotheses

The research questions of present study were posited as follows:

Hypothesis 1: Although it is reasonable to assume that the number of L1 responses is larger
than that of L2 responses, as the fact that the vocabulary size of L1 is apparently larger than L2 for
EFL learners. According to some previous research like Nissen and Henriksen (2006), and Wolter
(2001), the association situation is always similar in L1 and L2. If L2 lexical network formed on
the basis of L1, the number of association responses in L1 and L2 may be similar. Even some
response types will be more numerous than others, the number of same association types may be
similar in L1 and L2 if the L2 lexical network formation is affected by the L1.

Moreover, according to Fitzpatrick and Izura (2011), there are several different kinds of
potential activation triggers (meaning, collocation, form) and that the activation event is stronger
when more than one of these triggers are present. Therefore, when there are dual-links between
stimulus and responses (meaning and collocation, for example) the response may be activated
easier when there is only a single-link (collocation only, for example).

Hypothesis 2: Referring to Yokokawa, Yabuuchi, Kadota, Nakanishi, and Noro (2002) which
researched the L1 and L2 word association of Japanese EFL learners, there will be a decrease of
the number of association responses from the first association to the twentieth in both L2 and L1.
The types of response are assumed to be different in former elicited words and later ones. This
means that the strength of links between words are different by types. If the patterns are similar in
L1 and L2, there may be a similar lexical network between L1 and L2. However, if the patterns
are different, lexical network between L1 and L2 may be qualitatively different.

Hypothesis 3: Many researchers have found an influence of word’s part of speech on
response types mentioned in the previous studies (Cronin, 2002; Higginbotham, 2010; Komori,
2015; Nissen & Henriksen, 2006). For example, Cronin (2002) and Nissen and Henriksen (2006)
argued that nouns elicit paradigmatic responses more often than verbs or adjectives do. Therefore,
we assume that the stimulus words’ part of speech (verbs or nouns) will affect the response types
and nouns will elicit paradigmatic responses more than verbs do. However, if there is a shift from

syntagmatic network formation to paradigmatic network formation as the vocabulary size
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increases in L2, similar as in L1, more paradigmatic responses in L1 may be observed than in L2.
However, for the environment of EFL, this shift may cannot be observed in L2.

Hypothesis 4: The results of word association will be different according to the relationship
of the semantic categories between L1 and L2. According to Bi (2020), words like “drink” which
in L1 (Chinese or Japanese) have a broader semantic category are considered to be more difficult
to acquire than words like “wear” and “break” which in L2 (English) have a broader semantic
category. Thus, the association verb “drink” for stimulus words “medicine”, “soup” and
“porridge” may appear in L2, and may even be more than “take” or “eat”. On the other hand, for
the stimulus word “drink”, nouns like “medicine”, “soup” or “porridge” which composes improper
collocations with “drink” in L2 may appear as the association responses. However, for the

LRI T34

stimulus word “wear”, besides “coat”, “jeans” and “shoes,’

bl

which compose collocations with
“wear” in L2 just same as “ K47, “4 47 4% and “#¥£ which compose collocations with “%” in
L1, there may be nouns like “hat”, “necktie”, “watch”, “glasses” and so on which can compose
collocations with “wear” in L2 but the equivalents in L1 are not acceptable as collocations with
“'é,j'”

. Similarly, for the stimulus word “break”, association responses of both stimulus words “¥7

%> and “FEER are assumed to be associated.

3.4 The Main Study
3.4.1 Participants

Thirty-seven Chinese university students (twenty females, sixteen males and one without
information) majoring in stomatology at first or third year took part in the study. However, two did
not complete the tasks as required and produced L2 responses in L1 association tasks, were
excluded from the study. Thus, the valid data become thirty-five (nineteen females, fifteen males
and one without information). The thirty-five participants learn English as a foreign language for
9.4 years in average. Participants were an average of 18.6 years old (range: 17—23). None of
them have an experience of going abroad except one who had been to the United Kingdom for two

months.

3.4.2 Materials

Considering the semantic category relationship between L1 Chinese and L2 English, the
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word “drink” was considered as representative of English semantic category narrower than
Chinese “My he”. The two words “wear” and “break” were considered as representative of English
semantic category broader than Chinese. In L2 association task, verbs “drink”, “wear” and “break”,
nouns “medicine”, “soup” and “porridge” that compose collocation with “drink” which showed
significant difference between high and low proficiency learners in Bi (2020), and nouns “coat”,
“jeans” and “shoes” that compose representative collocation with “wear” were used as stimulus
words. The reason to use not only “drink”, “wear”, “break”, but also words that compose
collocation with them as stimulus is that in this way, we can better investigate the links between

them in mental lexicon in both directions. In L1 association task, the equivalents of L2 stimulus

words were used. All words and the equivalent relationship are showed in Table 1.

Table 1

Stimulus Words in L1 and L2

L1 (Chinese) " F AT 7 7 5 KK FArvE B
FrIR

L2 (English) drink wear break medicine soup porridge coat jeans  shoes

Table 2 showed that “drink” in English has a narrower semantic category than “Mg” in
Chinese. For “soup”, “medicine”, and “porridge”, it is possible to say* Mz 777 My )« W5 55> in
Chinese, but it is not acceptable to say “drink soup”, “drink medicine”, “drink porridge” in

English. The collocation used in this study used bold font (Table 3 and Table 4 in the same way).
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Table 2

Collocation Information of “drink (%) " in LI and L2

YR Hh 5
water 7K
wine ] %] 1
beer MLy drink Iy
milk 44}
soup % eat
medicine % take g (z)
porridge have, eat g (iz)

Table 3 showed that “wear” in English has a larger semantic category than “%f” in Chinese. It

is possible to say “wear accessories” in English, but it is not acceptable to express that meaning

using “%*” in Chinese.
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Table 3

Collocation Information of “wear (%) "in LI and L2

S5 o [ 3

coat KK

jeans {74

skirt #¥* =
shoes #t

socks T

hat, cap E¥

gloves F&

mask 125 wear 7,
earrings H-3p

necklace T

watch F3&

rings 45

glasses HR%:

necktie AT #, 17

perfume A 7K %, i

smile %< T iy

Table 4 showed that “break” in English has a larger semantic category than words “¥Jfiff,
K> which have similar meanings in Chinese. The expression of “break” in English can be not

only “¥T#, FI8” butalso “FI#, i/, HH, BIR, 2H0 etc. in Chinese.
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Table 4

Collocation Information of “break (#]#¢, 7F44) ”in Ll and L2

YR o E 5
window /A
record 103K
tradition %4t T
deadlock 18
silence F{HF
camera [RAHAL
TV HA FH
machine HL#%
cup M
glass B FIHE
vase LN
biscuit P+ W, T
chocolate 577 /)
rules FlE break
law V2 B
contract &%)
agreement i€
promise & BH
serve KIKJF) 1%
code %Y il
friendship A7iH 122
heart /[» fii Ot
spirit AgHf, BE Eli04
concentration £ 7 IR
power 7] HIl 55
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3.4.3 Procedure

All participants were given the L2 association task and then the L1 association task. The
stimulus words were ordered randomly while ensuring that the nouns related to the same verbs or
the related verbs were not the items following. Two versions with inverse order were used. About
half of the participants (N=18) used one version and the other half of them (N=19) used the other.

Participants were asked to read a written consent with the aim of the experiment and the
private and confidential clause on it and sign it if he or she agrees to take part in the experiment
and agrees the collocated data to be used in this study (Appendix B). All the participants sign the
consent. To start off, they were told that the aim of the experiment was to investigate the state of
lexical network in L1 and L2 mental lexicon. Then experiment began with oral instructions along
with written instructions in L1, followed by the implementation of tasks. The order of conducting
association tasks was the same for all participants, first L2 and then L1. Between L2 word
association tasks and L1 word association tasks, a questionnaire was given to get information
about their English learning background (Appendix A). Prior to the actual L2 word association
tasks, an example was given to familiarize the participants with the way of association. A set of
task materials with every stimulus word in the center of a circle were given and the participants’
task was to write down around the circle as many associated words as possible for the stimulus

word within two minutes (See Appendix A for more details).

3.4.4 Categorization of the Association Responses

The category criterion in this paper is referring to the category taxonomy and descriptions in
Fitzpatrick (2006, 2007, 2009) and Fitzpatric and Izura (2011) and modified slightly. Each of the
associated word responses obtained were classified into seven categories of association according
to the lexical relationship between stimulus words and association responses: equivalent meaning,
nonequivalent meaning, meaning and collocation, collocation, form and meaning, form and others.
Response words were classified as others when there were responses which were just a copy of the
stimulus words, or the responses are considered have no presumable semantic relation between the
stimulus words and responses. Descriptions and some examples appeared in this study for each

category are given in Table 5 below.
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Table 5

Categorization of Association Responses

Category Category Description Examples
Meaning-based 1 Equivalent Association responses which have equivalent coat-skirt,
meaning meaning to the meaning of the stimulus word coat-clothes
(mainly including synonym (defining synonym,
specific synonym), coordination,
super-ordination, lexical set, et al.
2 Nonequivalent Association responses which have some kinds of medicine-hospital,
meaning conceptual links other than equivalent meaning soup-mother
to stimulus word.
3 Meaning and Association responses which have both general soup-vegetable,
collocation meaning links to and a tendency to co-occur in soup-bread
the languages with stimulus words.
4 Collocation Association responses which tend to co-occur in  medicine-box,
only the languages with stimulus words but do not wear-in
have any meaning relations.
5 Form and Association responses which have both general medicine-medical,
meaning meaning links and form relations with stimulus soup-sour,
words drink-drive
Form-based 6 Association responses which have form relations drink-drinks,
with stimulus words but do not have any break-brick
meaning relations, including relationship of affix
(inflectional affix and derivational affix) and
similar orthographic form in only.
Others 7 Association responses which are not legible, just  drink-drink,
the same as the stimulus words, or have no drink-peer

decipherable links to the stimulus words.

Association English words, which are considered as spell miss and the real words of them are
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apparent, are corrected by the writer and counted as the word it should be.

3.4.5 Statistical Analysis

The associated words of the randomly selected stimulus “medicine, wear, drink” ((1/3 of the
L2 data), and “¥T#, My, KA, %> (2/5 of the L1 data) of all thirty-five participants’ were
classified and labeled as 1 to 7 by the author and another person (one of the participants in this
experiment) based on this classification standard in according to Table 5. Because it is the first
time for the participant to classify this kind of words, before doing independently, the associated
word data of the randomly extracted stimulus words “break” and “ #j ” were used as a
classification training which conducted according to the criteria by the author and the participant
together. The raters’ consistency was 92% (1,508 of 1,636 items) and it is an enough high
inter-rater reliability according to Shweta, Bajpai, and Chaturvedi, 2015. Therefore, the author
classified the remaining items. One of the participants showed an abnormally high percentage of
responses coded 7, so the data was excluded from further analysis. Thus, the valid data become
thirty-four (nineteen females, fourteen males and one without information) lastly. In other words,
there was a total number of 4432 association responses from thirty-four participants, of which
1943 comes from L2 English, 2489 comes from L1 Chinese (see Table 8). This indicates that
respondents were familiar with most stimulus words. As for there were nine English but ten
Chinese stimulus words, the average of “#J l{” and “ 3% 35> in L1 which are designed as the
equivalents of “break” in L2 was counted and used, in convenience to the comparison of L1 and

L2 about numbers. The average was used in both total data and individual data for analysis.

3.5 Results
Two word association data sets were produced for each participant: responses for the ten L1

stimulus words and nine L2 stimulus words.

3.5.1 Comparing the L1 and L2: Number of Association Responses per Category
The total number of L2 association responses was 1943 and the total number of L1
association responses was 2285 (after adjustment, as explained above, a conversion of number by

averaging the data of two particular words among them was used to ensure an equivalence
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between L1 and L2). The general pattern is that most of the reported associations are, in this way
or that way, meaning related (around 95%). Few associations are form-based or belong to
“Others” (around 5%). In general, participants gave fewer responses to the L2 stimulus words than
to the L1, however the paired t-test showed that there was no significant difference between the
number of association numbers of L1 and L2 (t (33), 1.857, p= .072). Then the number of
association responses in L1 and L2 was submitted to a correlation analysis. There was a
correlation of the number of association responses between L1 an L2 (= .717, t (32) = 5.811,
p<.001).

To know more details about the association responses in L1 an L2 and compare response category
behavior across the L1 and L2, first, the number of responses per participant in each category was
counted (Table 6). The number of association responses of each category in L1 and L2 was
submitted to a correlation analysis. In the result, there was a correlation between L1 and L2 in
Category 1, Category 2, category 3, and Category 7. This means there was a roughly similar

condition of association response in L1 and L2.

Table 6
The Results of Correlation Analyses of Association Responses’ Number Between LI and L2 for

Each Category

Category r t(32) p
Category 1 719 5.845 .000
Category 2 127 5.983 .000
Category 3 .685 5.320 .000
Category 4 -.044 -0.247 .807
Category 5 -.064 -0.362 720
Category 6 -.010 -0.059 954
Category 7 .693 5.441 .000

The number of association responses was submitted to a 2 x 7 ANOVA with category of
association response and language as within-subject factors. Results revealed that the interaction

between language and category was significant, F (6, 198) = 8.406, MSe = 24.505, p< .001, n
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p>=.203. The main effect of category of association response was also significant, F (6, 198) =
72.508, MSe = 116.141, p< .001, n ,>= .687, with some categories producing more responses than
others. However, the main effect of language was not significant, F (1, 33) = 3.449, MSe = 71.252,
p> .05, p>= .095. The analysis of simple main effect of language to category shows a significant
effect in Category 1 (equivalent meaning), d= .437, p< .001 and Category 3 (meaning and

collocation) d=.520, p< .001 (See Figure 1).

1200
1000
800
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. | - =B
1 ) 3 4 5 6 7
Category
L1 mL2
Figure 1.

Number of association responses by category.

The analysis of simple main effect of category to language shows a significant effect in both

L1 and L2 (p< .001), which means that some categories producing more responses than others in

each language (See Figure 2 and Table 7).
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Figure 2.

Number of association responses by language.

Category 2 (nonequivalent meaning) and Category 3 (meaning and collocation), are the most
frequently produced two kinds of responses. The response number of the two categories are
significantly more than any other categories in both L1 and L2. Figure 2 clearly exhibits the
significantly larger number of Category 2 (nonequivalent meaning) and Category 3 (meaning and
collocation) than all other categories in both L1 and L2. Table 7 shows more details about the

category difference.
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Table 7

Simple Main Effect of Category to Language

L1 L2
Category d p d p
1-2 -.580 ns -1.077 .003
1-3 -1.359 .000 -1.159 .000
1-4 1.422 .000 .614 ns
1-5 1.506 .000 813 .010
1-6 1.510 .000 813 .011
1-7 1.086 .000 320 ns
2-3 -.399 ns -.072 ns
2-4 1.217 .000 1.118 .000
2-5 1.248 .000 1.199 .000
2-6 1.250 .000 1.199 .000
2-7 1.107 .000 990 .000
3-4 2.396 .000 1.694 .000
3-5 2.444 .000 1.811 .000
3-6 2.447 .000 1.811 .000
3-7 2.183 .000 1.481 .000
4-5 468 ns 1.284 .000
4-6 495 ns 1.285 .000
4-7 =377 ns -.469 ns
5-6 .062 ns .000 ns
5-7 -.522 ns -.847 011
6-7 -.529 ns -.847 .010

3.5.2 Comparing the L1 and L2: Number of Association Responses in the First to Twentieth
Associations
Figure 3 below represents the number of association responses in the first to twentieth of L1

and L2.
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Figure 3.

Number of association responses from the first to the twentieth by language.

The results suggest that both for L1 Chinese and L2 English associations, there is an apparent
and similar tendency of decrease of the number of association responses from the first association
to the twentieth.

The average number of association responses for each word in L2 was about six and for each
word in L1 was about seven. Therefore, the number of association responses of each category in

the first to seven of L1 and L2 is represents in the Figure 4 below to show more details.
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Number of association words
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Figure 4.

Number of association responses in the first to seventh by category.

There is a clear tendency that the most frequent associations are belong to Category 3 in L1,

and then followed by Category 2, except the first association words produced which followed by

category 1. However, for the first to fourth association words in L2, the most frequent associations

are belonging to Category 3, while for the fifth to seventh words, the most frequent association

words are belonging to Category 2. The least frequent association words are words belong to

Category 5 and Category 6 in both L1 and L2.

3.5.3 Comparing the Number and Category of Association Responses per Word

The total number of association responses produced by all the participants for each word per

category is summarized in Table 8 below.

Table 8

Number of Association Responses per Word and per Category
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3. Meaning 5. Form
1. Equivalent 2. Nonequivalent 4. Collocation 6. Form
category and and 7. Others Total
meaning meaning only only
collocation meaning
drink 3 50 117 14 3 8 15 210
wear 5 57 144 1 0 0 8 215
(verb) 5 23 28 15 0 2 45 118
break
(noun) 1 80 2 4 1 1 0 89
medicine 8 163 60 9 5 0 13 258
soup 28 57 116 12 1 1 9 224
porridge 48 52 79 4 2 0 14 199
coat 34 77 92 1 0 0 4 208
jeans 46 66 67 0 0 0 6 185
shoes 36 107 84 0 0 0 10 237
English (L2) in all 214 732 789 60 12 12 124 1943
ey 10 76 168 2 0 0 12 268
% 21 43 144 7 0 0 24 239
Tk 19 50 110 3 0 0 21
FIH
FIR 27 77 112 0 0 0 7 213
SN
-3 23 63.5 111 1.5 0 0 14
7 32 151 91 6 0 0 1 281
7] 39 72 138 0 0 0 4 253
5% 74 90 107 0 0 0 2 273
KK 40 94 105 0 0 0 4 243
AT 56 53 95 5 4 3 4 220
L2 83 113 91 0 0 0 8 295
Chinese (L1) in all 378 755.5 1050 21.5 4 3 73 2285
Total 592 1487.5 1839 81.5 16 15 197 4228
L1-L2 (difference) 164 23.5 261 -38.5 -8 -9 -51 342
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The following Figure 5 showed the detailed category condition of the number of association

responses produced for each stimulus word.
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Figure 5.

Category of association responses for each stimulus word.

The number of association responses of equivalent meaning words in L1 and L2 was
submitted to a correlation analysis (Table 9). In the result, there was a correlation between all
word pairs with equivalent meaning in L1 and L2. This means there was a roughly similar

condition of association response in L1 and L2.

Table 9

Correlation Analysis s Results of Equivalent Stimulus Words Between L1 and L2

r t(32) p

drink 5 768 6.778 .000
wear % 729 6.021 .000
break TR FiR 463 2.952 .006
medicine 24 717 5.814 .000
soup ¥ 624 4.523 .000
porridge 545 3.678 .001
coat KA 598 4.220 .000
jeans 4-A14% 636 4.657 .000
shoes 660 4.976 .000

38



3.5.4 Comparing the Verbs and Nouns: Number of Association Responses per Category

The number of responses for stimulus nouns and stimulus verbs are showed in Figure 6 (L1)
and Figure 7 (L2) below. As for the word “break” might have been considered as both a verb and a
noun in English by some participants from the association responses they gave, the results of L2
just take another two words “drink” and “wear” as verbs. In L1, both the results of just two verbs
“Mg> and “%” and taking all four verbs ("5, %, ¥, F¥K) into account were given. We made

a make a distinction between Verb (2) and Verb (4) in Figure 6.
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=G| 1 Verb (2) ==@==|1Verh(4) L1 Noun
Figure 6.

Comparison of stimulus nouns and verbs in L1.

The most frequent association response was Category 3, then following Category 2 and
Category 1 for both L1 verbs and nouns, while the percentage of Category 3 and the difference of
percentage between Category 3 and Category 2 in verbs was higher and larger than in nouns.

Figure 7 below showed the number of responses for stimulus nouns and stimulus verbs in L2.
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Figure 7.

Comparison of stimulus nouns and verbs in L2.

If we do not consider Category 7, the most frequent association response was Category 3,
then following Category 2 and Category 4 and Category 1 for L2 verbs, while the most frequent
association response was Category 2, then following Category 3 and Category 1 for and nouns.
Moreover, the percentage of Category 3 and the difference of percentage between Category 3 and

Category 2 in verbs was higher and larger than in nouns.
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Figure 8.

Comparison of stimulus nouns and verbs in L1 and L2.
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Figure 8 put both results of L1 and L2 together which reveals a similar general tendency of
the difference between stimulus nouns and verbs across language but shows some intricate
difference between them. There was a larger portion of responses in meaning and collocation
category for stimulus verbs than nouns, but a larger portion of responses in equivalent meaning
and nonequivalent meaning for stimulus nouns than verbs.

To sum up, Table 10 presents the ratio of association responses per category for verbs and

nouns, respectively.

Table 10
The Ratio of Association Responses per Category for Verbs and Nouns, Respectively
Category L1 Verb (2) L1 Verb (4) L2 Verb L1 Noun L2 Noun

1 6.1 8.3 1.9 20.7 15.3
2 23.5 26.4 25.2 36.6 39.8
3 61.5 57.2 61.4 40.1 38.0
4 1.8 1.3 3.5 0.7 2.0
5 0.0 0.0 0.7 0.3 0.6
6 0.0 0.0 1.9 0.2 0.1
7 7.1 6.9 5.4 1.5 43

In both L1 and L2, as expected, the differences in association types depending on the part of
speech were observed. There was no significant difference in the ratio of association types
between L1 and L2. When the stimulus word is a verb, the proportions of Category 3: Meaning
and collocation and Category 2: Nonequivalent meaning are high, accounting for about 85%
totally, and about 60% for Category 3. On the other hand, when the stimulus word is a noun, in
addition to Category 3: Meaning and collocation and Category 2: Nonequivalent meaning, the
ratio of Category 1: Equivalent meaning is also high, accounting for about 90% of the total, 80%
of Category 3 and Category 2, and about 15-20% for Category 1.

From a different angle, Category 2: Nonequivalent meaning and Category 3: Meaning and
collocation ratios were high for both verbs and nouns, but Category 3 accounted overwhelmingly
high for about 60% of in the situation of verb stimulus words. However, in the case of nouns, the
ratios of Category 3 and Category 2 were almost similar, about 40% each. In other words, the

difference is that the ratio of Category 3 was about 20% higher for verbs, and the ratio of Category
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1: Equivalent meaning appeared about 20% for nouns.

3.5.5 Qualitative Analysis of Association Responses for Words with Different Relationship
Between the Semantic Categories of L1 and L2

The result of word association was actually different according to the relationship between
the semantic categories of L1 and L2. For stimulus words “medicine”. “soup” and “porridge,” the
association verbs which compose proper collocations in L1 but improper collocations in L2 like
“drink” or “eat” actually appeared in L2 English word association. The verb “drink” appeared
once and “eat” appeared five times as association responses among all 258 responses for stimulus
words “medicine,” while the verb “take” which is considered as proper collocation in L2 just
appeared once. The verb “drink” appeared ten times as association responses among all 224
responses for stimulus words “soup,” while the verb “eat” which is considered as proper
collocation in L2 just appeared once. The verb “drink” appeared once and “eat” appeared ten
times as association responses among all 199 responses for stimulus words “porridge,” while the
verb “eat” which is considered as proper collocation in L2 just appeared five times. Moreover, for
the stimulus word “drink”, nouns which composes proper collocations with “ M5 > in L1 but
improper collocations with “drink” in L2 appeared. For example, “soup” (5/210) and “porridge”

(1/210) appeared as the association responses in English word association (see Table 11 for more

details).

Table 11

The Association Results of “drink, medicine, soup, porridge”

Number of Correct 1.2
Stimulus word association Association from L1transfer (times) .
expression
words

medicine 258 drink (1), eat (5) take (1)

soup 224 drink (10) eat (1)

porridge 199 drink (10) eat (5)

drink 210 soup (5), porridge (1)

As showed in Table 12 below, on the other hand, in all 215 association responses for the
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LRI T34

stimulus word “wear”, besides “coat”, “jeans” and “shoes,’

bl

which compose collocations with
“wear” in L2 just same as “ KA, “4 {1 #%> and “#%£,” which compose collocations with “%” in
L1, some other association words compose collocations with words like “#” or “#i%& (M) ,”

instead of “ % ” in L1, and are not acceptable as collocations with * %

but all compose
collocations with “wear” in L2 actually appeared. For example, there were association words
including nouns like “cap” (2), “glasses” (8), “glove” (or “gloves”, 3, totally), “hat” (or “hats”, 13,
totally), “jewelry” (3), “mask™ (1), “rings” (1), “scarf” (1), and “smile” (1).

Similarly, for the stimulus word “break” in L2, the association responses included association
responses of equivalent stimulus words “FJ 8, “FrIR,” “FTH#E,” “BE#E,” “f 22> and so on in L1.
For example, words like “cup” (5), “friendship” (1), “glass” (or “glasses”, 3), “heart” (1),
“records” (1), “rule” (or “rules”, 6), “vase” (1) and “window” (4) appeared in the association
responses in L2 word association. It is worth noting that the stimulus word “break” is both a verb
and a noun, some participants gave association responses based on considering “break” as a verb,
some gave association responses based on considering “break” as a noun, and others gave

association responses considering it as both a verb and a noun. Therefore, the association

responses for the stimulus word “break” became complicated beyond hypothesized.

Table 12

The Association Results of “drink, medicine, soup, porridge”

Stimulus Number of Correct L2 expression with no L1 homologous expression
word association words (times)
wear 215 cap (2), glasses (8), glove(s) (3), hat(s) (13), jewelry (3), mask

(1), rings (1), scarf (1), smile (1)
break 118 (as a verb) cup (5), friendship (1), heart (1), records (1), rule(s) (6), vase (1),

89 (as a noun) window (4)

3.6 Discussion
Discussions were conducted focusing on the research questions of present study one by one.
Firstly, about Research Questions 1: There was a correlation but not significant difference

between the number of association responses in L1 and L2 in general. Correlation analyses
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showed a correlation between L1 and L2 in Category 1, Category 2, category 3, and Category 7.
The significant interaction between language and category, significant simple main effect of
language to category in Category 1 (equivalent meaning) and Category 3 (meaning and
collocation), and significant simple main effect of category to language in both L1 and L2, means
that the number of responses regarding to category (Category 1 and Category 3) are different
according to language, and the number of responses regarding to L1 and L2 are varied according
to category. Responses belong to Category 2 (nonequivalent meaning) and Category 3 (meaning
and collocation) were more than others in both L1 and L2. These results were different from the
results of Fitzpatrick and Izura (2011) in several points, first, the most frequent response category
was nonequivalent meaning in their study, but not only nonequivalent meaning but also meaning
and collocation in this study. Then, significant differences were found in the equivalent meaning
category in Fitzpatrick and Izura (2011), but in not only the equivalent meaning category but also
meaning and collocation category in this study, with more responses produced in the L1 than L2.
The high frequency of nonequivalent meaning category of both languages supports Fitzpatrick and
Izura (2011)’s idea that links based on form and meaning do not always exist or most stimulus
words would have been had links with a large number of lexical items that would fit this
nonequivalent meaning category essentially. The significantly less equivalent meaning category in
L2 than in L1 supports research results in many previous studies that paradigmatic connection is
considered more difficult to be constructed. The significantly more meaning and collocation
category in L1 and the high frequency in both languages of meaning and collocation can be a
support to Fitzpatrick and Izura (2011)’s explanation that there are several different kinds of
potential activation triggers (meaning, collocation, form) and that the activation event is stronger
when more than one of these is present. Moreover, the strength of each activation trigger may be
stronger in L1 than in L2. The high frequency of meaning and collocation and a significant
difference between L1 and L2 regarding to this category may suggest that this “dual-link
response” mentioned in Fitzpatrick and Izura (2011) was activated easier in L1 than in L2.

Next, about Research Questions 2: There was an apparent and similar tendency of decrease of
the number of association responses from the first association to the later ones in both L2 and L1
generally. The similarity in the most frequent association response category for the first to fourth

association words and difference in the most frequent association response category for the fifth to
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seventh words between L1 and L2, also reveals that there are more meaning and collocation
category response in L1 than in L2.

Then, about Research Questions 3: The stimulus words’ part of speech (verbs or nouns)
actually showed different response results. The result of a larger portion of Category 1: Equivalent
meaning responses of nouns supports the results in previous studies (Cronin, 2002; Nissen &
Henriksen, 2006) that nouns elicit paradigmatic responses more often than verbs do. The
explanation can be considered from the following aspects. First, nouns may have been had
connections with a large number of lexical items that would fit this equivalent meaning category
than verbs, essentially. Then, as with more concrete semantic features, larger number in language
which may lead to higher chance of encounter, or possibility of earlier encounter for language
users, therefore, nouns are generally considered to be more highly integrated into the mental
lexicon than verbs. In addition, nouns tended to lead to a considerable proportion of nonequivalent
meaning associations, yielding responses such as “grandmother” or “mother” for the stimulus
word “soup”, which is related to the participants’ own life experience. The result of a larger
portion of responses in meaning and collocation category for stimulus verbs than nouns and a
larger portion of responses in nonequivalent meaning for stimulus nouns than verbs may also
reveal the higher portion of syntagmatic-related connections in verbs.

Even we didn’t have adjectives in this study, on one hand, adjectives were usually considered
similar to nouns to yield more paradigmatic associations. Adjectives relate to each other via
meanings, antonyms, or synonyms. However, on the other hand, adjectives were also prone to
syntagmatic associations, resulting in “adjective + nouns” pattern. This can be explained by the
fact that most adjectives are abstract in nature and require “a noun for a fully-fledged
interpretation since they are semantically under specified” (Li & Wang, 2016, p. 454) if in
isolation. Moreover, the adjectives and verbs are easy to prompt syntagmatic responses than nouns
may because both the L1 Chinese and L2 English are SVO languages. The language syntax order
is “adjective + nouns” and “verbs + nouns”, so it is easier for participants to associate nouns from
adjectives or verb than from nouns to verbs or adjectives.

In a word, the similar tendency in both L1 and L2 states a common difference caused by
words’ part of speech which is independent of language.

Lastly, about Research Questions 4: The results of L2 word association were different with
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the different relationship between the semantic categories of L1 and L2. The difference between
association words concerning “drink” (“medicine”, “soup”, “porridge”) which in L1 (Chinese)
have a broader semantic category and “wear” (“coat”, “jeans”, “shoes”) which in L2 (English)
have a broader semantic category verified Bi (2020)’s proposition that words like “drink” which in
L1 (Chinese) have a broader semantic category are considered to be more difficult to acquire than
words like “wear” and “break” which in L2 (English) have a broader semantic category. These
results confirmed the mediation of L1 word knowledge in construction of L2 word network, and
indicate the influence of L1 word knowledge to word association was different with the different
relationship between the semantic categories of L1 and L2.

According to the results above, in Figure 9, the network of L1 and L2 taking (a) drink * I
(medicine, soup, porridge) and (b) wear* % (coat, jeans, shoes) as examples are showed. The size
of circle means the range of semantic category of L1 and L2 (L1 “Mg” > L2 “drink” in Figure 9 a;
L1 “%f” < L2 “wear” in Figure 9 b). The overlapping relations of semantic category between L1
and L2 was not deliberated in these figures. In other words, the overlapping parts of circles in
these figures may be imprecise and the range of semantic category was the only implication of the
circles. The intralinguistic links are showed by solid lines, the interlinguistic links are showed by
dotted lines. Some inappropriate associations which negative evidence is considered necessary are
showed in red, and which positive evidence necessary are showed in blue. In Figure 9 (b), some

words whose collocation is appropriate for “wear” but inappropriate for “%” were also in blue.

Figure 9.

L1 and L2 network image (a. drink * ¥; b. wear* 7).
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3.7 Conclusion
3.7.1 Summary of the Findings

The present study investigated features of Chinese EFL learners’ word networks in both L1
and L2 by analyzing word association responses. The present study also tried to investigate how it
is different or similar in word association responses between L1 and L2, between the association
responses produced earlier and later, and between stimulus words with different part of speech.
Furthermore, the present research focused on whether the results of word association differ
according to the relationship between the semantic categories of L1 and L2. In other words, are
there some differences between the results of words like “drink” which in L1 (Chinese) have a
broader semantic category, and the results of words like “wear” and “break” which in L2 (English)
have a broader semantic category. Two word association tasks (English and Chinese) were
implemented to Chinese university students and the association responses elicited were
categorized into seven categories (equivalent meaning, nonequivalent meaning, meaning and
collocation, collocation, form and meaning, form and others) according to the lexical relationship
between stimulus words and association responses. This study found that there was a correlation
but not significant difference between the number of association responses in L1 and L2 in general.
There was an interaction between language and category to the number of association responses,
significant simple main effect of language to category in equivalent meaning category and
meaning and collocation category, and significant simple main effect of category to language in
both L1 and L2. This study also found a decrease tendency of the number of association responses
from the first association to the later ones in both L1 and L2. Moreover, some differences of
response category elicited by stimulus words’ part of speech (nouns or verbs). In addition, the
difference between association of words concerning “drink” (including “medicine”, “soup,” and
“porridge”), which in L1 (Chinese) have a broader semantic category and “wear” (including
“coat”, “jeans,” and “shoes”), which in L2 (English) have a broader semantic category appeared.
The results of this study suggest that the category type and number of word association responses
varied with languages, stimulus words’ part of speech, and sequences the responses were elicited
in intricate ways. This study also confirmed the mediation of L1 word knowledge in construction

of L2 word network and suggested that the influence of L1 word knowledge to L2 word

association is different with the different relationship between the semantic categories of L1 and

47



L2. These findings were discussed together with the construction of word network in mental
lexicon and the process of L2 vocabulary acquisition. Although the findings support Fitzpatrick
and Izura (2011)’s propose of “dual-link responses” in general, there remain questions about the
nature of both intralingual and interlingual networks during the word acquisition process, and

about the exact way of activation of specific triggers in the output process.

3.7.2 Pedagogical Implications

As for SLA, from the results and discussions above, words association features varied with
language and words’ part of speech which reveals that in fact lexical networks are different in
some way, moreover, L2 words’ network may be different according to the relationships between
the L1 and L2 semantic category. This suggests that different types of vocabulary may need to be
taught in different ways. Teachers need to know the semantic feature and even the semantic
relationships between L1 and L2 of each word and give support accordingly.

For example, when teaching vocabulary like “wear” and “break,” that have an L2 semantic
category broader than L1, only positive evidence is enough, so teachers should offer positive
evidence as much as possible. However, when it comes to vocabulary with an L2 semantic
category narrower than L1, like “drink,” L1 transfer is used and the risk of over-generalization is
great, so teachers should provide more explicit negative evidence and be patient with the learners’
development.

Besides, teachers need also pay more attention to the words’ part of speech as there may have
differences among nouns, verbs, and adjectives in the word network construction process.
Therefore, to adopt corresponding teaching or learning approach for different part of speech’s
words may help reinforce specific links in learners’ network and facilitate the process of

vocabulary acquisition.

3.7.3 Limitations and Recommendations for Further Research
Some limitations of this study and recommendations for further research are summarized.
First and foremost, although the categorization of the associations has improved a lot, there is
still not a consistent criterion agreed by most researchers. Some response words are still difficult

to be classified precisely even refer to the recent standard of Fitzpatrick and Izura (2011) which
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was referred in this study. Moreover, as the category taxonomies were mainly made for English
word association tasks, the form-based connection for the alphabetical language may not always
be appropriate for other languages like Chinese or Japanese, which are considered as character
languages. Therefore, the category taxonomy for word associations still in need of improving in
the future.

Next, the influence of stimulus words was discussed in many studies so far. As a special
purpose to investigate the difference between association of words which in L1 (Chinese) have a
broader semantic category and those which in L2 (English) have a broader semantic category, the
semantic category of words was considered firstly, rather than word frequency, words’ part of
speech, word length, and so on. Even the not large number of responses belonging to category
Others could explain the familiarity of these stimulus words to some extent, more exact assurance
of stimulus words’ quality is needed in future research. In addition, the neglect of the dual part of
speech of word “break” in the period of stimulus word selection, and the different number of
stimulus words in L1 and L2 association tasks made some troubles for analysis. Further research is
expected to be implemented after sweeping away these obstacles.

Then, about the rater, the judgment of whether a pair of stimulus words and association
responses belongs to a specific category, collocation category, for example, in a foreign language
is difficult for a L2 learners sometimes. This calls a necessary for native raters but it is not that
easy to put into practice for all research in fact. Furthermore, even there are native raters, the
raters’ idea about a word may not always same as the test takers. Thus, an approach which
participants themselves coding their own responses according to a specific category criterion after
word association tasks by themselves (similar to the retrospective interview in Fitzpatrick, 2006)
may be useful to some extent, although there will also be some practical difficulties. Using of both
test takers’ self-coding and test implementers’ coding should be newly attempted in future
research.

In addition, two word association tasks in this study were implemented successively as a L2
task followed by a L1 task with only a questionnaire about English learning background between
them. In further research, a period between the two word association task and the sequence of L1
and L2 word association may also need to be considered to minimize the effect of each other.

Last but not least, cooperation of larger number of participants are expected and further
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consideration of L2 proficiency as an additional influence factor may be important in future

research.
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CHAPTER 4 THE PRESENT STUDY: EXPERIMENT 2
Effects of Breadth and Depth of Vocabulary Knowledge on Word Association in L2 for

Chinese EFL Learners

As mentioned in 2.3.2, some researchers (Fitzpatrick, 2006, 2007; Nissen & Henriksen, 2006;
Wolter, 2001; Namei, 2004) have argued that the participant’s knowledge of stimulus words,
especially the degree of vocabulary knowledge of each individual word, instead of the general
language proficiency of the learner may vary types of association words. To get a better grasp of
L2 mental lexicon, which further lead to more scientific views of L2 vocabulary learning and
teaching, in Experiment 2, the effects of breadth and depth of vocabulary knowledge on word

association in L2 for Chinese EFL learners were researched.

4.1 Research Questions

The research questions of present study were posited as follows:

Research Question 1: Does the vocabulary size (the breadth of vocabulary knowledge) affect
Chinese EFL learners’ word association responses?

Research Question 2: Are there significant differences of the number and the type of
association responses in L2 for participants groups of different vocabulary size (HIGH and
LOW)?

Research Question 3: Does the depth vocabulary knowledge affect Chinese EFL learners’
word association responses? Is the number of association responses in L2 increases as the depth of
knowledge of stimulus words increasing? Do response types change as well?

Research Question 4: Does the stimulus words, especially their part of speech (nouns, verbs,

or adjectives) affect the response types?

4.2 Hypotheses

According to the previous studies, L2 word knowledge (both the size of vocabulary and how
well a word is known) are key components for determining the integration degree of individual
words that make up the structure of L2 mental lexicon.

Hypothesis 1: The vocabulary size (the breadth of vocabulary knowledge) affects Chinese
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EFL learners’ word association responses. We assume that there will be a correlation between
vocabulary size and the number of word association responses for the L2 learners. The number of
word association responses and the variety will develop as the vocabulary size increases.

Hypothesis 2: It is assumed that there will be a significant difference of the number of
association responses in L2 for participants of HIGH vocabulary size and LOW vocabulary size
and the type of association responses is assumed to show different characteristics.

Hypothesis 3: The vocabulary knowledge of the stimulus word is assumed to be an important
factor that influences the word association types. The meaning-based association increases, while
form-based association decreases along with the development of the depth of word knowledge.

Hypothesis 4: As many researchers found an influence of word’s part of speech on response
types in many previous studies and it has also verified in Experiment 1, we assume that the
stimulus words’ part of speech (verbs or nouns) will affect the response types and nouns will elicit

paradigmatic responses more than adjectives or verbs do the same as in Experiment 1.

4.3 The Main Study
4.3.1 Participants

Forty Chinese EFL learners (thirty-one females, eight males and one without information)
took part in the study. Four of them are university students (three students are at the third year and
one is at the fourth year) and others have already graduated from universities and entered graduate
schools as a master or doctoral student or are at work. All participants with Chinese Mandarin as
their mother tongue have learned English as a foreign language for 13.44 years in average.
Participants were an average of 25.6 years old (range: 20—32). None of them have an experience

of going abroad to an English country for a long period.

4.3.2 Materials

The total vocabulary size (i.e., the breadth of word knowledge, how many words someone
knows) was measured by the Vocabulary Size Test (VST) (Nation and Beglar, 2007). In an attempt
to reach a more systematic approximation of learners’ total vocabulary size, the VST samples
words from sequential frequency bands from k1 to kl14. Ten items were selected from each

frequency band of 1,000 word families to compose the test. Hence, the sampled 140 items in the
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test attempts to measure word knowledge of 14,000 word families. A newer version including
items of frequency bands from k1 to k20 exists as well, but the original k1 to k14 version is the
more widely used one. The word items are presented in non-defining minimal context sentences,
followed by four definition options from which the learner needs to choose the correct definition
of the word. There is monolingual version which with four definition options in English and
bilingual versions which with four definition options in different languages as Arabic, Gujarati,
Korean, Japanese, Chinese Mandarin, Tamil, Thai, Vietnamese, Russian and so far. As the
participants are Chinese EFL learners, the Mandarin version was used in this study. Because some
Chinese translation of items’ options were not that exact, very small modification were made by
the writer to make sure a better understanding for participants and more smooth evaluation.
According to the suggestions mentioned in previous studies, that knowledge of 8,000 to 9,000
words may account for 98% text coverage and thus lead to independent reading (Dang & Webb,
2014; Laufer & Ravenhorst-Kalovski, 2010; Nation, 2006; Schmitt, Jiang, & Grabe, 2011; Laufer
& Levitzky, 2017), of the original 140 VST items, only the first 90 were used in this study (see
Appendix C for a full version). Hence, as it is considered that 10 items in each frequency band are
assumed to represent 1,000 word families, then 90 items possibly represent 9,000 word families.
The 90 items were presented randomly for participants. Even though the VST, as multiple choice
test with four options, allows for a 25% chance of the test takers guessing the correct option
regardless of whether the word’s meaning is known or not, this study didn’t use a fifth choice as
include a fifth “I don’t know” as suggested by some researchers (Bennett & Stoeckel, 2012;
McDonald & Asaba, 2015; Zhang, 2013), as some other researchers found that even learners with
similar vocabulary size used “I don’t know” option differentially (e.g. Stoeckel, Bennett, &
McLean, 2016). This study also didn’t adopt the idea of Laufer and Tamiaviad-Levitzky (2017) in
which participants were instructed not to answer items they did not know to minimize the effect of
guessing, because it seems not that different from “I don’t know” option. While it seems
impossible to guess all successfully especially for some low-frequency words (McLean, Kramer,
& Stewart, 2015; Stewart, 2014) and informed guessing may sometimes reflect partial knowledge
(Nation & Webb, 2011), this study uses VST in an original four-option multiple choices state.

As for the L2 word association task, the stimulus words were selected from the VST with

considering of a good balance of word frequency and part of speech. One noun, one verb and one
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adjective from each frequency level were considered to be chosen, however, as there were no

adjectives in k5 and k7 in the VST and no verbs in k9, the 24 stimulus words includes nine nouns,

eight verbs, and seven adjectives, lastly. Each stimulus word with frequency level and word’s part

of speech is showed in Table 13. V means Verb. N means Noun. A means Adjective.

Table 13

Frequency Level and Word's Part of Speech of L2 Stimulus Words

frequency level word (part of speech)
k1 see (V)
k1 period (N)
kl poor (A)
k2 maintain (V)
k2 upset (A)
k2 patience (N)
k3 restore (V)
k3 jug (N)
k3 lonesome (A)
k4 candid (A)
k4 quiz (N)
k4 allege (V)
k5 weep (V)
k5 fracture (N)
k6 devious (A)
k6 accessory (N)
k6 veer (V)
k7 shudder (V)
k7 bloc (N)
k8 eclipse (N)
k8 authentic (A)
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k8 mumble (V)
k9 perturbed (A)

k9 fen (N)

The depth of all stimulus words was evaluated by the Vocabulary Knowledge Scale (VKS)
(Paribakht & Wesche, 1997). The VKS was employed to measure the participants’ lexical
knowledge for an individual word. This is a self-report rating scale and can measure initial
vocabulary development according to performance on lexical items. For each word, the test
produces five rating level indicating progressive degrees of lexical knowledge: (1) word unknown,
(2) recognition of the word form, (3) vague word meaning, (4) word meaning, and (5) productive
use (the highest degree among five). Despite the criticism that it might not reveal the knowledge
differences only in the five scales (e.g., Wolter, 2001), it has been widely adopted in studies to
measure L2 learners’ initial vocabulary development for convenience of implementing. In addition,
Read (2000) pointed out that it is sensitive and able to capture increases in vocabulary knowledge.

Look at Table 14 for details of the five scales.

Table 14

Word Knowledge Assessed in VKS

Rating  Sample question Word knowledge type

1. I don’t remember having seen this word before Nil knowledge (word unknown)

2. I have seen this word before, but I have little idea Recognition of word form
about its meaning. (partial knowledge)

3. I have seen this word before, and I know it means Vague word meaning

. (synonym or Chinese translation)
4. I know this word well. It means . (synonym Word meaning
or Chinese translation)

5. I can use this word in a sentence: . Productive use

4.3.3 Procedure
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All participants were asked to complete the tasks online by accessing the URL of an online
test service homepage “Wenjuanxing” where all experiment contents were put in by the author.
Participants were asked to read a written consent with the aim of the experiment and the private
and confidential clause on it, and sign it (enter the name) if he or she agrees to take part in the
experiment and agrees the collocated data to be used in this study (see Appendix D). All of the
participants sign the consent.

To start off, they were told that the aim of the experiment was to investigate the state of
lexical network in L2 mental lexicon and to measure the vocabulary knowledge they have. Then
the experiment began with written instructions in L1, followed by the tasks. The order of tasks
was same for all participants: the L2 word association task, the VKS, and the VST were
implemented in sequence; then a questionnaire was given to get information about their English
learning background (see Appendix A, English Learning Background Questionnaire).

As for the L2 word association task, the stimulus words were ordered randomly. Prior to the
actual L2 word association tasks, an example was given to familiarize the participants with the
way of association. The examples are as follows: for the stimulus word “apple”, association words
can be like App, red, fruit, orange, tree, sweet, eat, pie... A set of task materials with stimulus
words were given and the participants’ task was to write down as many associated words as
possible for each stimulus word within two minutes. Participants are noticed not to associate
words in succession, in other words, not to take the words associated as a new stimulus word and
associated from it. 15 blanks were prepared, among which five blanks were set as required and
others were optional. If participants can only provide association words less than five, “0” is asked
to be entered in to ensure the smooth running of the experiment. If there are more than 15
association words, the words more than 15 are asked to be put into the fifteenth blanks. Although
nobody provided more than 15 words in this experiment actually.

Then in the VKS part, all stimulus word were presented whit five choices. Participants were
requested to choose the best proper choice that accords with their own consideration about each
words honestly. If the choice was 3, 4 or 5, the meanings or sentences in which the target words
are used productively were requested to be answered, too.

In the VST, participants were required to choose the right L1 Chinese meaning from the four

choices of each English word presented in a sentence. There was no time limitation to take the test.
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Considering that it takes too long time to finish all contents once for some of them, participants
were allowed to take a brief break between different parts of tasks. Though there are no clear
recommendations regarding the length of time for taking such tests, most of the participants in our

research completed all tests within about half and an hour to two hours except break time.

4.3.4 Statistical Analysis

The vocabulary size scores measured by the VST, and the depth of vocabulary knowledge
measured by VKS were calculated for each participant. The VST scores were scored
dichotomously, each correct item received 1 point, while wrong items received no point, so the
scores ranged from 0 to 90. Even though the VKS is a kind of “combination of self-reported and
demonstrated knowledge” (Wesche & Paribakht, 1996, p. 30) and which provides the depth of
individual word knowledge scores on a scale of 1 to 5. Participants’ self-reported scores were
checked, and reevaluated by the writer according to their written contents for scale 3, 4 and 5. If
the meanings which participants written were judged as wrong, the score will be modified from 3,
4 or 5 to 2. If the meaning is right but the sentence provided is wrong, the score will be modified
from 5 to 4. According to Wolter (2001), of the 5 score scale, “a score of 5 can be thought to
represent a word in the core of the mental lexicon, a score of 4 would represent a word that is
fairly well known, a score of 3 indicates a word that is moderately well known, a score of 2
represents a word that is only slightly known, and a score of 1 indicates an unknown word, outside
the mental lexicon.” The VKS scores still ranged from 1 to 5 after modifying.

The category criterion in this study is the same as in Experiment 1 (see Table 5). Each of the
associated word responses obtained were classified into seven categories of association according
to the lexical semantic relationship between stimulus words and association responses: equivalent
meaning, nonequivalent meaning, meaning and collocation, collocation, form and meaning, form
and others. Response words were classified as others when there were responses which were just a
copy of the stimulus words, or the responses are considered have no presumable semantic relation
between the stimulus words and responses. Association English words, which are considered as
spell miss and the real words of them are apparent, are corrected by the writer and counted as the
word it should be.

As for the L2 word association task, all responses of the 24 items from all forty participants
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were classified and labeled as Category 1 to 7 according to Table 5. A half of the data, that is data
from 12 items, was drawn randomly from the 24 items, and the extracted data were divided in half
(6 either) further randomly. All the extracted 12 items’ data were evaluated by the author, the two
sets of 6 items’ data were evaluated by two other raters who are two participants of this
experiment, respectively. In other words, both of them scored about a quarter of all the data.
Considering that it is not that familiar for the two raters to evaluate such a kind of items, before
the formal evaluation, an evaluation practice was carried out by making use of the data from two
items of the other half items. The response items were evaluated by the author and other two raters
together referring to the categorization criterion in Table 5. The online dictionaries (both
English-English dictionary and English-Chinese dictionary) and online corpus SKELL which can
check the words’ examples in sentences, word sketch and similar words were used as some kinds
of assistance. The raters’ consistency was 82% between the author and rater A and was 86%
between the author and rater B. The disputed cases for the data were discussed until agreement
was reached. Because the inter-rater reliabilities were high enough according to Shweta, Bajpai
and Chaturvedi (2015), the other half of the data (12 items) were evaluated by the author alone.
Lastly, there was a total number of 4132 association responses for 24 stimulus word items from
forty participants.

As for the grouping situation of HIGH or LOW, according to Nation’s (2006) estimates, and
as supported in several subsequent studies, 6,000 to 9,000 word families can account for 98% of
text coverage, which, in turn, enables independent reading, the VST score 60 was determined to be
used as a criterion of either it is HIGH or LOW vocabulary size. In other words, participants with
a HIGH vocabulary size are considered as an independent reader in L2 English, while participants
with a LOW vocabulary size are considered do not have enough vocabulary to read L2 materials
independently. According to the level of participants’ vocabulary size evaluated by the VST, the
forty participants were divided into two groups with HIGH or LOW vocabulary size. There were
18 participants whose VST scores were below 60, and 22 participants whose VST scores were

equal or higher than 60.

4.4 Results and Discussions

4.4.1 Vocabulary Size and Word Association
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4.4.1.1 Correlation of Association Number of Each Category in L2 and the Vocabulary Size

Research Question 1: Does the vocabulary size (the breadth of vocabulary knowledge) affect
Chinese EFL learners’ word association responses?

The vocabulary size and the number of association responses in L2 were submitted to a
correlation analysis. There was a significant but weak positive correlation of the vocabulary size
and the number of association responses in L2 (= .393, t (38) = 2.638, p= .012 < .05). The
number of responses per participant in each category was counted then and the number of
association responses of each category in L2 and the vocabulary size were submitted to another
correlation analysis. In the result, there was a significant and moderate positive correlation
between the number of association responses in L2 and the vocabulary size in Category 1,
Category 2 and Category 3; a significant moderate negative correlation between the number of
association responses in L2 and the vocabulary size in Category 6; a weak but significant positive
correlation between the number of association responses in L2 and the vocabulary size in
Category 4; and no correlation between the number of association responses in L2 and the
vocabulary size in Category 5 and Category 7. More details of correlation analysis’s results of
association responses’ number of each category in L2 and the vocabulary size are showed in Table

15 below.

Table 15

Correlation Analysis’s Results of Association Responses’ Number of Each Category in L2 and the

Vocabulary Size
Category r t(38) p
Category 1 .638** 5.103 .000
Category 2 .685%* 5.795 .000
Category 3 AT72%% 3.298 .002
Category 4 346* 2.274 .029
Category 5 =117 -0.725 473
Category 6 -.514%%* -3.694 .001
Category 7 -.064 -0.394 .696

Note: ** means a moderate correlation and * means a weak correlation.
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In short, there was a positive correlation of the vocabulary size and the number of association
responses in L2 generally, and in Category 1, Category 2, Category 3, and Category 4, but a
negative correlation in Category 6.

This means that generally speaking, as the participants’ vocabulary size enlarging, the
number of associations increases overall, the meaning-related links (equivalent meaning,

nonequivalent meaning, meaning and collocation) increase, while the form-based links decrease.

4.4.1.2 Comparing the LOW and HIGH Vocabulary Size Groups: Number of Association
Responses per Category

Research Question 2: Are there significant differences of the number and the type of
association responses in L2 for participants groups of different vocabulary size (HIGH and
LOW)?

The Welch’s t-tests were conducted to determine if there was a statistically significant
difference between the number of word associations of HIGH vocabulary size group (N=18) and
that of LOW vocabulary size group (N=22). A p value less than 0.05 was considered statistically
significant. Results revealed that the difference between the total number of association words of
the two groups was not significant, t (27.643) =1.777, p= .086 > .05. The correlation coefficient
was low, = .288, and Cohen’s d was moderate, d= 0.578. Considering the influence of Category 7
Others which was not that relevant, the number of association words except Category 7 of the two
groups was conducted to the Welch’s t-test again. Results revealed that the difference between the
number of association words except Category 7 of the two groups was significant, t (32.277)
=2.800, p< .05. The correlation coefficient was moderate, »= .421, and Cohen’s d was high, d=
0.892. The number of association words of all seven categories of the two groups was conducted

to the Welch’s t-test and the result are showed in Table 16.

Table 16

The Difference of Association Responses’ Number of Each Category in L2 Between Two

Vocabulary Size Groups
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standard correlation Cohen’s

difference t df p Prep
error coefficient » d

Category 1 -20.172 4.666 -4.323  36.185  0.000 -0.558 -1.291 0.997
Category 2 -18.899 4412 -4.284  37.332  0.000 -0.568 -1.325 0.998
Category 3 -2.298 0.836 -2.747  35.203  0.009 -0.410 -0.863 0.971
Category 4 -3.162 1.155 -2.736  30.230  0.010 -0.383 -0.796 0.961
Category 5 0.551 1.070 0.515 23.735  0.612 0.089 0.171 0.650
Category 6 19.657 6.831 2.878 25259  0.008 0.442 0.947 0.981
Category 7 5.293 4.702 1.126 31.142  0.269 0.185 0.361 0.791

In a word, the results revealed that the difference between the total number of association
words (except Category 7) of the two groups was significant, and more specifically, the difference
between the number of association words of Category 1, Category 2, Category 3, Category 4, and
Category 6 of the two groups was significant. For Category 1, Category 2, Category 3 and
Category 4, the HIGH vocabulary group produced significantly more, while for Category 6 the
LOW vocabulary size group produced significantly more. This result is in accord with the result of
Research Question 1.

It is accessible that there will be a meaning-based to form-based shift as the vocabulary size
enlarges. What worth noticing and should think about is the Category 4 “collocation only”. The
results showed a weak correlation between vocabulary size and associations linked with stimulus
words by Category 4 “collocation only”. This means the collocational links’ increase may be not
that obvious as the vocabulary size enlarges as meaning-based links are. Therefore, more
attentions should be paid to collocation in foreign language learning. In fact, unlike equivalent
meaning links which less likely to change from language to language as the universal conceptual
background, as a kind of intralexical link that language users need to develop for an efficient
lexical network, collocations, on the other hand, have been shown to vary considerably from
language to language. Furthermore, this variation sometimes involves a measure of arbitrariness as
there is often no logical or semantic reasons for why different languages use certain collocation
expressions. Wolter and Gyllstad (2011) mentioned that some studies of learners’ corpora

demonstrated that even advanced language learners sometimes struggle to product appropriate
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collocations in L2 use (for example, Bahns, & Eldaw, 1993). Unfortunately, however, there is a
lack of the psycholinguistic research that has explored the psychological reality and the
development of collocations in the L2 even though they may play an important role in structuring
mental lexicon. The result of this study also showed that vocabulary size enlargement may
facilitate the collocation learning, but not that directly and definitely, so much more attentions
should pay to explore how the collocation in L2 are learned by foreign language learners and what
can the teachers do to facilitate the development of collocational links in learners’ mental lexicon
constructing process, in addition to simple individual word learning in vocabulary acquisition

research.

4.4.2 The VKS and Word Association

Research Question 3: Does the depth vocabulary knowledge affect Chinese EFL learners’
word association responses? Is the number of association responses in L2 increases as the depth of
knowledge of stimulus words increasing? Do response types change as well?

Considering the effects that depth of individual word knowledge may have on patterns of
response type, the response patterns were analyzed within the categories designated by the VKS
scores. The mean proportion of each response type within each VKS scale is shown in Table 17,
Figures 10. The total number of responses and numbers per category for each VKS scale is also

given.

Table 17

Distribution of Association Category Based on VKS Level

Category 1 Category 2 Category 3 Category 4 Category 5 Category 6 Category 7 Total
VKS1 125 (19%) 153 (23%) 29 (4%) 8 (1%) 21 (3%) 172 (26%) 160 (24%) 668 100%
VKS2 159  (13%) 161 (13%) 26 (2%) 14 (1%) 56 (5%) 485 (39%) 327 (27%) 1228 100%
VKS3 84  (25%) 109 (33%) 18 (5%) 10 (3%) 30 (9%) 41 (12%) 40  (12%) 332 100%
VKS4 258 (33%) 213 (27%) 39 (5%) 34 (4%) 53 (7%) 79 (10%) 111  (14%) 787 100%
VKS5 400 (36%) 322 (29%) 23 (2%) 88 (8%) 39 (3%) 95 (9%) 150 (13%) 1117 100%

Table 17 shows the distribution of word association types based on the scale of vocabulary
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knowledge as measured by VKS. On one hand, it demonstrates that responses to unfamiliar
stimulus words (VKS1 nil knowledge and VKS2 word form) are non-relevant (Category 7) and
form-based (Category 6) predominantly: Category 6 and Category 7, 332 (50%) out of 668 for nil
knowledge and 82 (66%) out of 1228 for word form, respectively. Then, non-relevant (Category 7)
and form-based (Category 6) responses decrease as the degree of knowledge of the stimulus words
increases: VKS 3 vague word meaning (24%), VKS 4 word meaning (24%) and VKS 5 productive
use (22%). The similar results among VKS 3, 4, and 5, on the other hand, indicate that after a
certain stage as the words are no longer unfamiliar, even the degree of knowledge of the stimulus
words increases, the association patterns do not change too much. On the other hand, when
knowledge of the stimulus word become deep (VKS 4 word meaning or VKS 5 productive use),
there are more meaning-based (for example, the five meaning-based categories: Category 1 to
Category 5 occupy 78% for VKS 5 productive use words). These kinds of difference are showed

in Figure 10 more directly and clearly.
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B Category 1 ™ Category 2 M Category 3 W Category 4 = Category 5 W Category 6 M Category 7
Figure 10.

Distribution of association category by VKS level

The results also show that form-based associations (Category 6) persist to some extent even
for well-known words, which is in line with the finding of some previous studies (Li & Wang,

2016; Ma & Lee, 2019).
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In comparing the distribution of responses within each VKS scale, the ANOVA with VKS
scale as a between-subject factor was also conducted to find out whether there is any significant
difference in the word association types for each level of VKS. The result showed that the main
effect of VKS to Category 1 was significant, F (4,955) =44.659, p< .001, n ,>=.158 R>= .158,
Adjust R?= .154. As showed in Table 18, the main effect of VKS to other six association

categories were also significant (p <.05).

Table 18

The Main Effect of VKS to Association Category

F (4,955) p np? R? Adjust R?
Category 1 44.659 .000 158 158 154
Category 2 24.115 .000 .092 .303 .092
Category 3 2.495 .041 .010 102 .010
Category 4 19.159 .000 .074 273 .074
Category 5 5.133 .000 .021 145 .021
Category 6 33.939 .000 124 353 124
Category 7 5.567 .000 .023 151 .023

In brief, the vocabulary knowledge of the stimulus word appears to be an important factor
that influences the word association types. The meaning-based association increases, while
form-based association decreases along with the word become better-known. It appears that
although the form-based connections between words in the L2 mental lexicon do sometimes seem
to take precedence over meaning-based connections for words that are not well known enough,
this tendency changes as better understanding of individual words is gained, at which point the
semantic connections become dominant. This does not mean, however, that formed-based
connections are not important anymore in the L2 mental lexicon as we can see form-based
associations (Category 6) remain to some extent even for well-known words at the level of VKS3,

VKS4 and VKSS5.

4.4.3 Comparing the Nouns, Verbs and Adjectives: The Proportion of Association Responses
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per Category

Research Question 4: Does the stimulus words, especially their part of speech (nouns, verbs,
or adjectives) affect the response types?

Firstly, numbers of association responses per word and per category and the average number

of association responses for each word produced per participant are showed in Table 19.

Table 19
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Number of Association Responses per Word and per Category in Experiment 2

frequ Average
word (part of
ency Cl1 C2 C3 C4 C5 Co6 C7 Total number per
speech)
level participant
k1 see (V) 100 30 7 19 0 37 19 212 5
k1 period (N) 71 28 14 25 15 11 37 201 5
k1 poor (A) 58 75 1 13 6 19 18 190 5
k2 maintain (V) 77 5 0 28 5 24 47 186 5
k2 upset (A) 104 52 0 0 0 26 15 197 5
k2 patience (N) 23 58 0 0 20 21 58 180 5
k3 restore (V) 3 29 4 6 38 55 40 175 4
k3 jug (N) 43 35 39 3 0 68 18 206 5
k3 lonesome (A) 2 65 1 0 55 28 34 185 5
k4 candid (A) 47 24 0 3 1 47 42 164 4
k4 quiz (N) 71 39 9 26 2 24 20 191 5
k4 allege (V) 64 30 0 0 1 29 33 157 4
kS weep (V) 26 89 0 2 6 40 33 196 5
k5 fracture (N) 30 40 0 1 23 30 21 145 4
k6 devious (A) 31 23 0 4 3 38 52 151 4
k6 accessory (N) 52 14 2 11 1 45 41 166 4
ko6 veer (V) 32 42 4 0 1 40 45 164 4
k7 shudder (V) 30 45 0 0 2 32 34 143 4
k7 bloc (N) 27 46 12 2 0 54 31 172 4
k8 eclipse (N) 3 46 41 1 0 18 37 146 4
k8 authentic (A) 61 21 1 10 5 31 33 162 4
k8 mumble (V) 20 37 0 0 7 46 36 146 4
k9 perturbed (A) 33 35 0 0 8 37 22 135 3
k9 fen (N) 18 50 0 0 0 72 22 162 4
1026 958 135 154 199 872 788 4132

Note: C= Category
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As the number of stimulus words of different part of speech is a little bit different originally,
rather than the number, the percentage of different types’ responses for stimulus nouns, stimulus

verbs and stimulus adjectives are showed in Table 20 below.

Table 20

The Percentage of Different Types’ Responses for Stimulus Words of Different Word’s Part of

Speech

noun adjective verb
Category 1 22% 28% 26%
Category 2 23% 25% 22%
Category 3 7% 0% 1%
Category 4 4% 3% 4%
Category 5 4% 7% 4%
Category 6 22% 19% 22%
Category 7 18% 18% 21%

Total 100% 100% 100%

It shows that words in different part of speech may favor similar types of associations. The

most frequent association responses belong to Category 1, Category 2, and Category 6 for nouns,

verbs, and adjectives.

Figure 11 shows the distribution patterns for each part of speech more clearly. The results in
both Table 20 and Figure 11 suggest that stimulus words’ part of speech did not play an important

role in determining the type of word association responses in this study.
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Figure 11.

The distribution patterns of association category for each part of speech.

This result is different from Experiment 1 and other researchers in previous study (e.g.,
Cronin, 2002; Nissen & Henriksen, 2006; Li & Wang, 2016; Zareva, 2011). The stimulus words’
part of speech (verbs, adjectives, or nouns) actually showed different response results in these
studies, in which nouns tend to elicit more paradigmatic responses while verbs more syntagmatic
responses, and adjectives elicit both. In Experiment 1, stimulus verbs prompt a larger portion of
responses in meaning and collocation (syntagmatic) category than stimulus nouns, while nouns
prompt a larger portion of responses in equivalent meaning and nonequivalent meaning
(paradigmatic) than stimulus verbs. Nissen and Henriksen (2006) showed that even when the
stimulus words are well known to participants, nouns elicit more paradigmatic responses, while
verbs and adjectives elicit more syntagmatic responses. Li and Wang (2016) similarly found that
both verbs and adjectives lead to more syntagmatic responses than nouns. Zareva’s (2011) result
was slightly different from the two: nouns and adjectives product more paradigmatic responses,
whereas verbs tend to product more syntagmatic responses.

The reason could be considered as follows:

One possible reason is that among the eight verbs used in this study (see 7%, maintain 4E£F,
restore E iR, allege ##fi#, weep 58, veer 0% 75 M 8% £k, shudder & ¥}, mumble i) , most

are intransitive verbs and can’t take an objective directly in L2 or its homologous L1 translation
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word even can’t take an objective in L1 Chinese like %8, ##fi#, & F}. Therefore, the words linked
with them syntagmaticly is little originally. The second possibility is that generally speaking, the
acquisition of collocations (syntagmatic responses) is difficult for L2 learners than the acquisition
of single words. Hence, for L2 learners, to recall the synonyms, near-synonyms, superordinate, or
hyponym for a word which is isolated is much easier than to recall a collocational linked word
which is bound together with others, no matter what the part of speech is. Especially for some
words that are not acquired completely yet for the learners, only the corresponding meaning of L1
is known, so getting through the meaning some words like synonyms are easier to be retrieved
from the lexical network in the mind. However, further research is necessary to verify these

postulates.

4.5 General Discussion

The relations among lexical items are highly complex and dynamic and the structure of the
mental lexicon is further far from known-well. Among various kinds of links in the mental lexicon,
collocational links seem especially difficult for L2 learners from the results of this study. Among
many types of responses that have been investigated on word association tasks as a useful way of
exploring the L2 lexicon (e.g., Meara, 1982; Soderman, 1993; Wolter, 2001, 2002; Fitzpatrick,
2006, 2007; Zareva, 2007), collocational responses comprise only one of them and are not paid
enough special attention yet. Most of the psycholinguistic research to date on bilingual memory
has been focused almost exclusively on interlexical or interlingual links between L1 and L2, with
very little attention given to intralexical links in the L2 (French & Jacquet, 2004). Nonetheless, the
little research about priming that has been done on collocational links indicates that they may play
a vital role in structuring the mental lexicon in both L1 and L2. For example, Frenck-Mestre and
Prince (1997) found a limited amount of priming for L2 collocational items, but as the
collocational links in the study were combined with other types of syntagmatic links, it is
impossible to know whether it was a significant priming for collocational links alone. Given the
lack of research, and the fact that collocational connections seem particularly troublesome for L2
learners, to better understand the process of L2 collocations’ development and the potential

influence of L1 knowledge on L2 collocations at a psycholinguistic level is important.
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4.6 Conclusion
4.6.1 Summary of the Findings

The present experiment continued the line of attempting to get a better understanding of what
the L2 mental lexicon looks like in Experiment 1, with the underlying intention of trying to
demonstrate that the L2 mental lexicon is not structured loosely or randomly but deeply related
with both vocabulary size and the depth of vocabulary knowledge of each word. There is a
correlation between the number of valid responses and vocabulary size and the difference between
HIGH and LOW vocabulary size groups is significant. When the participants’ vocabulary size
enlarging, the number of associations increases overall, the meaning-related links (equivalent
meaning, nonequivalent meaning, meaning and collocation) increase as well, while the form-based
links decrease. According to the extent of how well a word is known, the types of association
response changes. The meaning-based association increases, while form-based association
decreases when the word become better-known. However, even there is a fair amount of support
for the notion that while both the breadth and the depth of word knowledge of the stimulus word
appear to be important factors that influence the type of word association, the part of speech which
said to affect the associations of equally well-known words, the part of speech effect were not
work based on the results in this experiment. The possible reasons for the result were discussed.

The collocational links in L2 mental lexicon was focused.

4.6.2 Pedagogical Implications

First of all, although vocabulary teaching is still usually neglected by many teachers in
teaching practice nowadays, as the results showed that the vocabulary knowledge plays a really
important role in lexical network, vocabulary teaching should be much accounted of in L2
teaching.

Although the teaching methods is beyond the scope of this study, there are some points to
indicate the rough direction of teaching. One point is to take advantage of the system of word
association and to teach words linked in the network by various kind of connection categories at
the same time. For example, teachers can pay more attention to the links appeared easily in word
association of L2 learners or links that is important (for example, appearing frequently in L1

association) but rarely appeared in L2 learners’ association, and think out a proper way to teach
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them differently. The other point is about the difficulty of collocation acquisitions revealed in this
experiment. Teachers may need to pay more attention to collocation teaching in addition to usual
vocabulary teaching. When teaching a new word, the teachers may tell students which words (both
learned words and new words are possible, although too much new words may lead to weariness
of learning, which should notice in practice) collocate with the word. This may help the L2
learners form links between the new word and other known words in their mental lexicon.

Another point worth noting is that this study shows that L2 learners tend to produce
form-based word associations on encountering unfamiliar words and some of them may do not
have sufficient vocabulary to deal with L2 reading. It has been shown that vocabulary knowledge
is highly correlated with reading in one’s L1 and even more so with reading in L2. Some
researchers even argued that learning to read in a L2 centrally involves learning words. It is
essential to help L2 learners of English enlarge their vocabulary size at least to the necessary
extent in order to achieve a threshold level of lexical coverage, which is the percentage of word
tokens they understand in a given L2 reading text. To some extent, the development of L2
vocabulary knowledge and L2 reading competence appears to in a mutual promotion relationship.
Effective L2 reading helps develop vocabulary knowledge and enough vocabulary knowledge
ensures a smooth L2 reading process and furthermore facilitates the L2 reading process. In
teaching practice, this kind of information will be helpful for foreign language teachers to make an

efficient and good balanced teaching plan.

4.6.3 Limitations and Recommendations for Further Research

This study has some certain limitations that need to pay attention to in further research.

First, the raters of Experiment 2 were the writer and two participants. However, three raters
are all EFL learners, but the judgment of whether a pair of stimulus words and association
responses belongs to a specific category, collocation category, for example, in a foreign language
is difficult for a L2 learners sometimes, and may be different from native raters. Although it is
difficult to say which one is better, as the native speakers may know the language better, while the
L2 speakers know the participants better to some extent. An approach like the retrospective
interview in Fitzpatrick (2006) which participants themselves coding their own responses

according to a specific category criterion after word association tasks by themselves may be useful,
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however, there may be some practical difficulties, for example, in this experiment, the burden may
be too heavy for participants to evaluate themselves and may make matters worse as the
participants gathering is very difficult already.

Second, learn a lesson from Experiment 1, to exclude the effect of dual part of speech of word
like “break”, the part of speech was labeled in Experiment 2. However, as the prevalent polysemy
in language, in addition to the common meaning, some participants know the rare meaning of
some words and the association become different. It is a new problem we found this time. It is
necessary to consider about to what extent the “free” should be in the free word association tasks

to aim for more precise and reliable data in future studies.
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CHAPTER 5 THE PRESENT STUDY: EXPERIMENT 3

Putting all results of Experiment 1 and 2 together, a collocation decision task was
implemented in Experiment 3, to gain insight into the way of representation of L1 and L2 for
Chinese English learners in mental lexicon in more depth, especially to know more about the
strength and directions of links between words (both intralingual (collocational words in one
language) and interlingual (equivalent words in two languages)) in the network depicted in
Experiment 1. Then, the lexical decisions task with experimental priming paradigm under masked
condition was implemented, to investigate how semantically related word pairs and translation
word pairs would be recognized by the learners, to provide more evidence to disputes about either
asymmetry or symmetry between L1 and L2, and if possible, to figure out the relationship among
concepts, L1 representation, and L2 representation. Based on Experiment 1, collocations
concerning “drink”, “open”, which in L1 Chinese have a broader semantic category and “wear”,
“break”, which in L2 English have a broader semantic category were used in collocation decision
task, while more words which have either kind of relations between L1 and L2 semantic category

(L1>L2 or L1<L2) were selected as items for lexical decisions task.

5.1 Research Questions

For the purposes stated at the beginning of this chapter, the research questions of present
study were posited as follows:

Research Question 1: Does the semantic category difference between learners’ L1 and L2
influence their L2 English vocabulary learning, same as Experiment 1 and previous studies?

Research Question 2: Is the strength of links between words different according to the
Reaction Time (RT) data? Can it tell more details on the basis of the network figured in
Experiment 1?

These two research questions above are going to be researched by a collocation decision task.

Research Question 3: Is the priming effect from L2 to L1 direction and L1 to L2 direction
different? Is the priming effect different according to different relationships between stimulus
words and target words (translation, related, unrelated, and translation pairs with non-word

targets)? How does it differ?
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Research Question 4: Are there any differences of translation priming between different
semantic category?

Research Question 5: Are there any differences in translation priming effect between
participants of HIGH and LOW proficiency?

These three questions are studied by a lexical decisions task with experimental priming

paradigm under masked condition.

5.2 Hypotheses

Hypotheses are made according the results in literature and the features of experimental
design in this study.

Hypothesis 1: Same as Experiment 1 and previous studies, the semantic category difference
between learners’ L1 and L2 are expected to influence their L2 English vocabulary learning.

Hypothesis 2: The RT data will reflect the strength of links to some extent for a strong link
leading to a faster response and vice versa.

Hypothesis 3: It is said that there are translation priming both from L1 to L2 and from L2 to
L1, however, the effects from L1 to L2 were significantly stronger than the effects from L2 to L1
in most previous studies. Therefore, we expected a stronger priming from L1 to L2 than the
reverse in this study, too. As for the relationship between stimulus and target words, the priming
effect may be different according to different relationships between stimulus words and target
words (translation, related, unrelated, and translation pairs with non-word targets).

Hypothesis 4: There may be some differences of translation priming between different
semantic category.

Hypothesis 5: Some differences in translation priming effect between participants of HIGH

and LOW proficiency are expected.

5.3 The Main Study

The present study is trying to investigate the way in which Chinese English learners represent
their two languages in mental lexicon, especially the strength and directions of links between both
intralingual and interlingual words, by using collocation decision task and cross-language priming

lexical decision tasks (translation, semantic, unrelated, and non-word translation).
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5.3.1 Participants

Twenty Chinese EFL learners (ten females, and ten males) took part in the study. Four of
them are university students (three students are at the fourth year and one is at the third year) and
others have already graduated from universities and entered graduate schools as a master or
doctoral student or are at work. All participants with Chinese Mandarin as their mother tongue
have learned English as a foreign language for about 14 years in average. Participants were an

average of 26 years old (range: 20—31).

5.3.2 Materials
5.3.2.1 Collocation Decision Task

In this task, both L1 Chinese and L2 English collocations are included. In the English part,
collocations of words “drink” and “open” which were considered as representatives of English
semantic category narrower than Chinese “Mg he” and “¥T JF da kai”; and words “wear” and
“break” which were considered as representatives of English semantic category larger than
Chinese “% chuan” and “]#% da po/ 7% nong huai” are included. There were 40 items in all
with 20 correct collocations and 20 incorrect collocations. In the Chinese parts, the translation
equivalents of words in the English parts are used. There were 32 items in all with 20 correct

collocations and 12 incorrect collocations (Referring Appendix E for a list of items).

5.3.2.2 Cross-language Priming Lexical Decision Task

In this task, both direction of L2 English - L1 Chinese and L1 Chinese - L2 English are
included. Chinese verbs “M5 he”, “$TFF dakai”, “ff jie”, “/I%H jie shao”, “F& kan”, “E xiao”,
“IF ting”; nouns “fi ¥ mao zi”, “5 ¥ zhuo zi”; and adjectives “& gao”, “ K da”, “/N xiao”,
were considered as representatives of Chinese semantic category larger than English semantic
category of equivalent words; and Chinese “%* chuan” and “}Jf}{ da po/ F#¥f nong huai”, were
used as representatives of Chinese semantic category narrower than English (“wear” and “break™).

In the L2 English - L1 Chinese part, there were translation pairs, semantically related pairs,
unrelated pairs, and translation pairs with non-word targets as Chinese single characters or

two-character phrases being targets to be recognized. All the Chinese words mentioned above
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were used as target words. Their English equivalent words were stimulus words in translation
pairs. The English equivalent words were produced by translate the Chinese items into English by
the author. Other three Chinese English learners (the VST score was 73, 55, and 42, respectively)
were asked to confirm whether they know the English items or not and to write the Chinese
translations of them to make sure the pairs are really equivalent between two languages. For
translation pairs with non-word targets, the Chinese non-word targets were created by using a
Japanese Kanji which do not exist in Chinese when the translation equivalent is one character or
combining two Chinese characters together to make a nonsense two-character Chinese phrase
when the translation equivalent is a phrase with two characters (Referring Appendix F).
Semantically related pairs’, and unrelated pairs’ lists were made by the author generating Chinese
targets according to the English stimulus words. The three Chinese English learners were asked to
checked if the word pairs were semantically related or not, items which all people gave the same
answer were used, while items with different answers were discussed by the author and the rater,
then changed and checked by other raters until to be used.

In the L1 Chinese - L2 English part, similarly, there were translation pairs, semantically
related pairs, unrelated pairs, and translation pairs with non-word targets as English words being
targets to be recognized. While translation pairs, semantically related pairs, and unrelated pairs
were just the opposite version of L1 Chinese - L2 English part, non-word targets were created by
changing one letter in a real English word this time. Thus, all English nonwords were

pronounceable (Referring Appendix F for a list of items).

5.3.2.3 VST
Participant’s vocabulary size (i.e., the breadth of word knowledge, how many words someone
knows) was measured by the Vocabulary Size Test (VST) (Nation and Beglar, 2007) the same as

the Experiment 2 (Referring 4.3.2 for the details).

5.3.3 Procedure
The experiment was designed by the Super Lab 6. Then an experiment Package made by
Super Lab Remote was sent to participants online. Every participant participated the experiment

individually. When the experiment was implemented, participants were connected with the author
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online face to face or by voice at least in the process. To start off, the author talked the instructions
and highlighted important notes orally. Then participants were instructed to the download and
open the Package file made by Super Lab, drag the file to the desktop and run that Remote
Package. While the task running, participants were asked to read carefully and follow the
on-screen instructions. They were told to ask whatever they feel confused at any time online
before the experiment or at the break time between trails. When the task was complete, the app
automatically exits. At this point, participants were asked to send a file named “Task Data.txt” on
their desktop to the author. Afterwards, participants were told that they can delete the Package
folder and the file “Task Data.txt” from their computers.

In the collocation decision tasks, stimuli were presented on the screen by Super Lab Remote,
which also recorded reaction times and error data automatically. Each part started with the
presentation of a mark “+” on the center of the screen for 500ms, then followed by the target
collocations for 300ms per item, there was nothing presented between one item and another.
Participants were instructed to decide whether each item presented was a correct collocation in
that language (Chinese or English), and respond by pressing either a “z” button (“No”) or a “m”
button (“Yes”) on the keyboard by the finger of left and right hand, respectively. Word pairs were
presented randomly. Each participant completed five practice trials before the formal experiment.

In the lexical decision tasks, stimuli were presented using Super Lab Remote, which recorded
reaction times and error data, too. Each trial started with the presentation of a forward mask
“#itH###” for 500ms, followed by the prime stimulus for 250ms, a backward mask “&&&&&” for
50ms, and then the target words for 3000ms at most. Participants were instructed to decide
whether each item presented was a real Chinese character or a word (two-character string), or a
real English word, then to respond by pressing either a “z” button (“No”) or a “m” button (“Yes”)
on the keyboard by the finger of left and right hand respectively. Word pairs were presented
randomly. Each participant completed ten practice trials before the formal experiment.

All participants were asked to complete the VST and a questionnaire before or after the
online tasks. The questionnaire in order to get information about participants’ English learning
background (see Appendix A, English Learning Background Questionnaire) was finished online
by accessing the URL of an online test service homepage “Wenjuanxing” with all contents set by

the author.
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Participants were asked to read a written consent with the aim of the experiment and the
private and confidential clause on it, and sign it (enter the name) if he or she agrees to take part in
the experiment and agrees the collocated data to be used in this study (see Appendix D). All of the

participants sign the consent.

5.4 Statistical Analysis and Results
5.4.1 Collocation Decision Task
CORRECT (C), ERROR (E) or No Response (NR) decisions and all Reaction Times (RTs)

were recorded by the Super Lab automatically.

5.4.1.1 drink (L1>L2)
The decision and Accuracy / Error Rates (ERs) concerned “drink” of both languages are

presented in Table 21 below.

Table 21

The Decision Results of C, E, NR, and Accuracy / Error Rates (ERs) Concerning “drink”

Correct N

or not R

Only L1 | drink soup * 2 10% 17 8% 1 5% |" % 19 95% 1 5%

Only L2 eat soup 8 40% 11 5% 1 5% |[V/Z ¥ * 18 90% 2 10%

Both Not | eat water * 15 75% 5 25% 0 0% |"Z sk * 18 90% 2 10%

Both OK | drink water 20 100% 0 0% 0 0% | M /XK 19 95% 0 0%
Only L2 take  medicine 17 85% 3 15% 0 0%

Only L1 | drink medicine * 9 45% 9 45% 2 10% | "e %4 17 8% 3 15%
OnlyLl | eat medicine * 3  15% 17 8% 0 0% |V'Z % 17 85% 2 10%

0%

0%

0%

5%

0%

5%

For “drink water” and “Mj 7K ”, which are equivalent and are correct in both L1 and L2,
almost all participants judged correctly, with a high accuracy of 100% and 95%, respectively. For

“eat water™ and “ Mz 7K *”, which are equivalent and both are not acceptable in L1 and L2,
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participants judged also with a high accuracy of 75% and 90%, respectively.

It is clear that the accuracy of items of “drink soup*,” “drink medicine*,” and “eat

medicine*,” which needed to be rejected and “eat soup,” which is actually the correct L2

expression is really low (lower than 45%, some even just 10%) comparing to other items. As for

the high error rates of these L2 English items, the analysis of only correct data is nonsense. In

other words, the ERROR data is really important in this situation.

The results of judgment of “C”, “E” or “NR” patterns and the RTs of all participants can be

found in Appendix G G1. Table 22 below only shows the data of some representative participants.

Table 22

The “C”, “E” or “NR” patterns and the RTs of “drink” for some representative participants

il

drink  eat 2] 12 drink  eat 2] 2 take  drink eat 2] 2
medi medi medici
soup soup % | water water K K 7 %
cine  cine ne
* * s * s *
2 E C C C C C C C C C E E C
1186 1008 850 760 1226 1209 999 974 1299 1610 1199 756 1208
3 C C C C C C C E C NR E C C
2584 1855 1145 1145 | 1746 1254 926 1431 | 2025 0 2183 1322 1456
4 E C C C C E C C C E E C C
1346 1579 751 1233 848 845 738 1559 | 963 1103 1254 825 2848
6 E E C E C C C C C C E C C
1092 713 849 548 65 2561 1556 736 1148 1689 1272 1144 968
9 E E C C C C C C C C E C C
1553 1688 1554 1009 | 1174 1365 623 880 1031 1616 1373 1454 2087
10 E E C C C C C C C C C C C
1314 1787 15 865 1409 1759 702 1052 | 1273 1531 1720 10 745
11 E E C C C C C C E E E C C
1505 1895 1151 1637 | 1140 1201 709 869 1617 1462 1701 965 1156
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Overall, for “drink water” and “eat water”, beside five participants misjudged “eat water*”,
all judgments were correct, while for the equivalent Chinese items “Mg /K> and “Iz 7K *”, three
participants misjudged or gave no response to either of the two items (See Appendix G G1).

Average of all correct data were calculated and showed in Table 23 below.

Table 23

The Average RT of Items Concerning “drink water”

drink water eat water* Z¥IN 77K *

Average RT 1160.9 1535.533 1075.474 1156.444

It takes more time to judge “eat water*” as WRONG than judge “drink water” as CORRECT.
The average RTs of Chinese is faster than English items.

For “drink soup*” and “eat soup”, only one participant correctly judged both items, eleven
participants misjudged both items, six participants misjudge “drink soup*” but judged “eat soup”
correctly, and two judged one correctly but gave no response to the other (1 C NR / 1 NR C);
while for the equivalent Chinese items “M5i%” and “Nzi%*”, only three participants misjudged one
of the two items. The average RT of items concerning “eat soup” are showed in Table 24 below

according to the response patterns.

80



Table 24

The Average RT of Items Concerning “eat soup”

drink eat ng) Iz
soup soup % i
* *
3 C C C C
RT 2584 1855 1145 1145
E C C C
2 1186 1008 850 760
4 1346 1579 751 1233
8 1248 1392 906 928
13 1526 1270 2090 885
16 1741 1473 1073 940
Average RT 1326.5 1312.25 1149.25 951.5
E E C C
5 1901 1408 954 890
7 1754 2597 539 1231
9 1553 1688 1554 1009
10 1314 1787 15 865
11 1505 1895 1151 1637
14 915 1048 635 650
15 1749 1317 2354 796
17 1383 1365 1004 1932
20 1090 1544 743 657
Average RT 1462.667 1627.667 994.3333 1074.111

For participant No.3 who correctly judged all items, the RTs of Chinese is faster than English
items, and it takes more time to judge “drink soup*” as WRONG than judge “eat soup” as
CORRECT.

The average RTs of participants who correctly judged both Chinese items and gave responses
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to both English items but misjudge “drink soup*” while judged “eat soup” correctly (Figure 12, a)
or misjudged both English items (Figure 12, b), respectively are compared in Figure 12. For both

groups of participants, the average RTs of Chinese is faster than English items.

1600.000 - 1800.000 -
1400.000 { —__ 1600.000 —
i 1400.000 1 [ |
1200000 Odrink soup* E 1200.000 A Odrink soup* E
1000.000 A .

R Oeat soup C R 1000.000 - Oeat soup E
£00.000 . )
. migimC T 800.000 - ougimC

' W C 600.000 + B C
400.000 A 400.000 A
200.000 A 200.000 -
0.000 0.000
a b
Figure 12.

The average RT concerning “eat soup”.

According to the results above, the network of L1 and L2 taking “drink = "5 (water, soup) as
examples are showed in Figure 13, 14, and 15. The intralinguistic links are showed by black solid
lines, and with a RT (a shorter RT = a stronger solid line). The interlinguistic links are showed by
dotted lines. Some inappropriate associations which ne/gative evidence is considered necessary are
showed by red lines. The rectangles or ellipses with the same color means equivalence of two
words in two languages.

The network of L1 and L2 taking “drink * " (water, soup)” as examples for Participant No.3

who correctly judged all items concerning “eat soup” is showed in Figure 13.
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Figure 13.

The network of L1 and L2 taking “drink - ¥ (water, soup)” as examples for participant No.3.

For 5 participants who misjudge “drink soup*” but judged “eat soup” correctly, the average
data was calculated, however, the original data showed that the RT patterns are diverse. This
means that the average data is nonsense. Therefore, we take participant No. 2 who correctly
judged all items concerning “drink water” and with the highest VST score in the group as an
example. The results showed that it takes more time to judge “drink soup*” as CORRECT than
judge “eat soup” as CORRECT, while it takes more time to judge “M5 7%~ as CORRECT than

judge “Mzi%*” as WRONG.

Figure 14.

The network of L1 and L2 taking “drink * ¥ (water, soup)” as examples for participant No. 2.
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For nine participants who misjudged both items, the average data was calculated, however,
the original data showed that the RT patterns are diverse, too. Therefore, we take Participant No. 9
who correctly judged all items concerned “drink water” and with the highest VST score in the
group as an example. The results showed that it takes less time to judge “drink soup*” as
CORRECT than judge “eat soup” as WRONG, while it takes more time to judge “™j %~ as
CORRECT than judge “"z 7% *” as WRONG. This result is interesting, because the participant

takes more time to confirm correct items than to reject the wrong one in L1.

Figure 15.

The network of L1 and L2 taking “drink - 5 (water, soup)” as examples for participant No. 9.

For “take medicine”, “drink medicine*”, and “eat medicine*”, and the equivalent Chinese
items “M5 24> and “lZ %>, six participants misjudged or gave no response to one of Chinese items,
therefore, only other 15 participants’ data were considered. Among them, only two participants
correctly judged both items, nine participants correctly judged “take medicine” but misjudged
“drink medicine*” (4) or both (4) of another two English items or gave no response to “drink
medicine*” (1), three participants misjudge all three English items.

The average RTs of participants who correctly judged both Chinese items and gave responses
to all English items (correctly judged all items; misjudged all items; correctly judged “take
medicine” but misjudged “eat medicine*” or both of another two items, respectively) are

compared. For all participants, the RTs of Chinese seem faster than English items.
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Table 25

The Average RT of Items Concerning “take medicine”

take drink eat ng) Iz
medicine medicine medicine 7 ]
* *
C C C C C
10 1273 1531 1720 10 745
18 1799 1694 1551 853 714
Average RT 1536 1612.5 1635.5 431.5 729.5
C E E C C
4 963 1103 1254 825 2848
5 1070 2936 2345 1579 730
7 1701 2396 1684 782 548
19 1909 1092 1260 1507 1082
Average RT 1410.75 1881.75 1635.75 1173.25 1302
C C E C C
6 1148 1689 1272 1144 968
9 1031 1616 1373 1454 2087
12 2029 1229 1975 824 778
17 2657 1410 1617 1290 1180
Average RT 1716.25 1486 1559.25 1178 1253.25
E E E C C
8 1417 1493 1027 704 1114
11 1617 1462 1701 965 1156
13 2497 2161 1261 1388 1608
Average RT 1843.667 1705.333 1329.667 1019 1292.667

Similar to items concerning “drink soup*” the average data was calculated, however, the
original data showed that the RT patterns are diverse. Therefore, we take one participant who

correctly judged all items concerned “drink water” and with the highest VST score in the group as
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an example to show the network of L1 and L2 taking “drink-M (water, medicine) as examples.
Participant No. 10 as a represent of participates who correctly judged all items, it takes more
time to judge “drink medicine*”, and “eat medicine*” as WRONG than judge “take medicine” as

CORRECT.

medicine

Figure 16.

The network of L1 and L2 taking “drink * " (water, medicine)” as examples for participant No. 10.

Participant No. 11 as a represent of participates who misjudged all items, it takes more time

to judge “take medicine” than “drink medicine*” and “eat medicine®”.

water

________

________

medicine

take

Figure 17.

The network of L1 and L2 taking “drink * "5 (water, medicine)” as examples for participant No. 11.
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Participant No. 6 as a represent of participates who correctly judged “take medicine” but
misjudged “eat medicine*” only, it takes less time to judge “take medicine” as CORRECT than

“drink medicine*” as WRONG and “eat medicine*” as CORRECT.

K
water
1556
65
_—— ,.gi?;' J nz
------ 1
If Concept ! %\ sé
1 & %

medicine

take

Figure 18.

The network of L1 and L2 taking “drink * " (water, medicine)” as examples for participant No. 6.

For participates who correctly judged “take medicine” but misjudged both of another two
items, no one correctly judged all items concerned “drink water”, therefore even misjudged “eat
water*” as CORRECT, Participant No. 4 with the highest VST score in this group is selected as a
represent. The results showed that it takes less time to judge “take medicine” as CORRECT than

“drink medicine*” and “eat medicine*” as CORRECT.

water

Figure 19.

The network of L1 and L2 taking “drink * " (water, medicine)” as examples for participant No. 4.
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In a word, the low accuracy data of some items makes the analysis of RT complicated,
because the RT of CORRECR response and ERROR response should not be treated in the same
way and is difficult to be compared directly. Then the average data are not representative in some
cases, so the network of representation of participants for every typical situation were depicted.
Results showed that although not only the low proficiency learners but also the high proficiency
learners were still not able to reject the wrong expression completely; some learners have the

correct L2 links in their mental lexicon while others do not.

5.4.1.2 open (L1>L2)
The decision and accuracy / error rates (ERs) concerned “open” of both languages are

presented in Table 26 below.

Table 26

The Results of C, E, NR, and Accuracy of Items Concerning “open”

C E NR

open + door 19 95% 1 5% 0 0%

FI9F + 11 20 100% 0 0% 0 0%
open + TV * 2 10% 18 90% 0 0%
turn on + TV 19 95% 1 5% 0 0%
FI9F + B 19 95% 1 5% 0 0%
open + letter * 2 10% 17 85% 1 5%
unfold + letter 16 80% 4 20% 0 0%
FIIF + {20 19 95% 0 0% 1 5%

For “open + door” and “¥JJf + []”, which are equivalent and both are correct in L1 and L2,
almost all participants judged correctly, with a high accuracy of 95% and 100%, respectively. It is
clear that the accuracy of items of “open TV*,” and “open letter” which needed to be rejected is

really low (10% for both items) comparing to other items.
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Overall, two participants misjudged or gave no response to either one of Chinese items, and
only one participant misjudged “open door”, so other 17 participants’ data were considered.
Among them, ten participants misjudged both “open TV*” and “open letter*” but judged all others
correctly; three participants misjudged either “open TV*” or “open letter*” but judged all others
correctly; four participants misjudged or gave no response to one or more items other than “open
TV*” and “open letter*”. The results of judgment of “C”, “E” or “NR” patterns and the RTs of all
participants showed in Appendix G G2. The average RTs were calculated for different patterns

respectively and the data are showed in Table 27.

Table 27

The RTs of “open” in Different Decision Patterns
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open + I + open+  turnon+  FIIF + open + unfold+  FTJF +
door I vV TV HLA letter letter (s
* *
C C E C C E C C
2 969 704 832 1049 2031 982 1726 727
4 1384 1241 1294 1190 681 1132 1508 937
5 715 1316 880 354 1734 1300 1531 1041
9 932 1598 1005 1165 1506 1060 1499 997
10 906 714 966 1057 968 1333 2359 765
11 1012 825 1093 1248 722 1425 2192 774
12 1629 1378 1005 1211 845 1509 1274 1243
14 1009 795 790 801 726 1055 1185 729
15 1424 1410 769 1635 1554 1381 2730 1410
19 1019 819 797 1611 1715 1066 2115 1378
Average 1099.9 1080 943.1 1132.1 1248.2 1224.3 1811.9 1000.1
C C C C C E C C
1 1091 1261 288 1521 893 1805 2965 1393
16 1521 940 2018 1321 856 1709 2769 1652
Average 1306 1100.5 1153 1421 874.5 1757 2867 1522.5
C C E C C E E C
3 1395 1500 1406 1771 973 1885 2283 942
8 990 709 737 1358 649 1035 1474 776
Average 1192.5 1104.5 1071.5 1564.5 811 1460 1878.5 859
C C E C C C C C
6 1101 579 741 950 906 1312 1356 1856
C C E C C NR E C
17 1360 1382 1049 1223 1146 0 1742 1958
C C E E C E E C
20 1123 623 1343 2051 802 759 779 834
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Similar to items cornering “drink”, although the average data was calculated, the original
data showed that the RT patterns are diverse. Therefore, we take Participant No.4 with a relatively
high VST score, who showed a faster RT to Chinese than to English in the same response pattern
group and misjudged both “open TV*” and “open letter*” but judged all others correctly (Figure
20, a) and Participant No.20 with a relatively low VST score, who misjudged all “open TV*,”
“turn on TV,” “open letter*,” and “unfold letter” (Figure 20, b) as examples to show the network

of “open-f]JF (door, TV, letter) in L1 and L2 as an example.

| turnon

| unfold ‘

Figure 20.
The networks of L1 and L2 taking “open * ] JT> as examples for participant No. 6 and No.20,

respectively.

It is clear that even both of the two participants have wrong collocational links in their lexical
network, there were links for correct collocations “turn on TV” and “unfold letter” in the network
of Participant No.4 who have a larger vocabulary size but not in the network of Participant No.20

whose vocabulary size score is lower.

5.4.1.3 wear (L1<L2)

The accuracy of items concerning “wear” was showed in Table 28.

For all correct Chinese items, the accuracy was very high, while for wrong Chinese items, the
accuracy was lower comparatively, but still higher than 55%. For all correct English items, even

when the collocations were different between L1 and L2 and only is acceptable in L2 (items like
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“wear glasses” and “wear necktie”), the accuracy was still high (90% and 70%, respectively). The
accuracy of “wear earrings” (50%) was also not that low compared to items like “drink soup*”

(10%) and ““eat medicine*” (15%).

Table 28

The Results of C, E, NR, and Accuracy of Items Concerning “wear”

Both OK Both OK Both OK Only L2 Only L2 Only L2

wear coat  wear jeans  wear shoes ~ wear glasses ~ wear earrings ~ wear necktie

19 18 15 18 10 14
95% 90% 75% 90% 50% 70%
1 2 4 2 7 6
5% 10% 20% 10% 35% 30%
0 0 1 0 3 0
0% 0% 5% 0% 15% 0%

7" NE B P A 5 wOIREE o OHIR ZIRGE:  BHW 8

3
;i:?‘[
=

20 20 19 20 19 19 17 13 11
100% 100% 95% 100% 95% 95% 85% 65% 55%
0 0 1 0 1 1 3 6 7
0% 0% 5% 0% 5% 5% 15% 30% 35%
0 0 0 0 0 0 0 1 2
0% 0% 0% 0% 0% 0% 0% 5% 10%
keep coat*  keepjeans*  keepshoes*  keep glasses*  keep earrings*  keep necktie*
12 9 9 9 9 10
60% 45% 45% 45% 45% 50%
7 10 10 11 8 7
35% 50% 50% 55% 40% 35%
1 1 1 0 3 3
5% 5% 5% 0% 15% 15%

As the really high accuracy, the average RT of only the correct response data of the items
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showed in Table 29 below was analyzed. The average RT of all English items is significantly
longer than equivalent Chinese items (t (5) = 3.5251, p<.05), while for the three English items
which have equivalent distractor Chinese items, there is no significant difference between English
and Chinese items. The average RT of equivalent Chinese items and distractor Chinese items is
not significantly different, too. The similar RT of “wear coat” and “wear glasses” may mean that

the equivalence of “wear” is not only “%”, but both “% > and “#{” in Chinese.

Table 29

The Average RT Data of Some Items Concerning “wear”

wear + coat ~ wear +jeans  wear + shoes wear + glasses wear + earrings  wear + necktie

Average RT 1294 1241 1495 1220 1778 1841

7+ NE B+ P 7E o+ oo+ RsE "o+ HE H o+ iy

Average RT 1195 1019 940 1062 1124 1073

27+ IR ZE + HIA 2R+ AU

Average RT 1144 1396 1314

According to the results and the average data above, in Figure 21, the network of L1 and L2
taking “wear* % (coat, jeans, shoes, glasses, earrings, and necktie)” as examples is depicted. The
intralinguistic links are showed by black solid lines with RT (a shorter RT means a strong link
reflected by a stronger solid line, while a longer RT means a weak link reflected by a thinner one).
The interlinguistic links are showed by dotted lines. Some inappropriate associations which
negative evidence is considered necessary are showed by red lines. The rectangles or ellipses with
the same color means equivalence of two words in two languages. “keep” as the distractor of

“wear” is showed in red font.

93



Figure 21.
The network of L1 and L2 taking “wear* % (coat, jeans, shoes, glasses, earrings, and necktie)” a

examples.

5.4.1.4 break (L1<L2)

As for the results in the judgment test about “break”, similar to the result of “wear”, the
difference among all English items and all Chinese items seemed small, too. All the items
indicated relatively high accuracy. The accuracy of items about “break” in judgment test can be
found in Table 30.

For items “bring + glasses*” and “bring + camera*”, which were supposed to use as
distractor items of “break”, they can collocate to express totally different meanings from “break”
actually, the two items are considered as problem items of experiment design and excluded from

analysis.

Table 30

The Results of C, E, NR, and Accuracy of Items Concerning “break”
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break+ glasses window record tradition camera rule promise heart
C 15 17 16 16 12 17 16 18
75% 85% 80% 80% 60% 85% 80% 90%
E 3 3 4 3 6 3 4 2
15% 15% 20% 15% 30% 15% 20% 10%
NR 2 0 0 1 2 0 0 0
10% 0% 0% 5% 10% 0% 0% 0%
FIRE+IE R FTR+EE Y FTR Al FTRlHRge JRIRHIUAAL BRI R
C 19 19 19 19 20 19 20
95% 95% 95% 95% 100% 95% 100%
E 1 1 1 0 0 1 0
5% 5% 5% 0% 0% 5% 0%
NR 0 0 0 1 0 0 0
0% 0% 0% 5% 0% 0% 0%
BARE A IR FEIRHRg EHRARAL: FTREORIUY SRERR I
¢ 18 20 16 17 20 14 20
90% 100% 80% 85% 100% 70% 100%
E 0 0 4 2 0 5 0
0% 0% 20% 10% 0% 25% 0%
NR 2 0 0 1 0 1 0
10% 0% 0% 5% 0% 5% 0%
heart
bringt+  —glasses* window* record* tradition* eamera™ rule* promise*
*
¢ 17 12 15 13 13 15
85% 60% 75% 65% 65% 75%
E 3 6 3 6 5 3
15% 30% 15% 30% 25% 15%
NR 0 2 2 1 2 2
0% 10% 10% 5% 10% 10%
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As the really high accuracy, the average RT of only the correct response data of the items
showed in Table 31 was analyzed. The average RT of English items is significantly longer than
that of equivalent Chinese items (t (6) = 6.3574, p<.05) and the distractor Chinese items (t (6) =
3.4617, p<.05), while the average RT of two kinds of Chinese items (equivalence and distractor)

items is not significantly different.

Table 31

The Average RT Data of Some Items Concerning “break”

Average RT Average RT Average RT

break + glasses 1383 g + B 1132 W o+ ophEE * 1290
break + window 1333 IR + B 1212 m + Bk 1170
break + record 1595 g + 405k 994 TR + a5 % 1280
break + tradition 1710 FIHE + 6% 1204 TR+ fEg * 1443
break + camera 1828 FEER + BEREAL 1395 W+ BRFERL * 1066

break + rule 1577 B+ H 1203 FIwE + | x 1428
break + promise 1700 W+ A 1191 FELR + ki o+ 1402

According to the results and the average data above, the network of L1 and L2 taking “break
(glasses, window, record, tradition, camera, rule, and promise)” as examples is depicted in Figure
22. The intralinguistic links are showed by black solid lines, and with a RT (a shorter RT = a
stronger solid line). The interlinguistic links are ShQ\WGd by dotted lines. Some inappropriate
associations which negative evidence is considered necessary are showed by red lines. The
rectangles or ellipses with the same color means equivalence of two words in two languages. The

distractor “bring” is showed in red font.
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Figure 22.

The network of L1 and L2 taking “break as examples.

5.4.2 Cross-language priming lexical decision task
5.4.2.1 The Analysis of Reaction Times (RTs) and Error Rates (ERs)
Reaction times (RTs) and errors (Es) were recorded by the Super Lab automatically.
The number of correct (C) responses, errors, no response (NR) items, the accuracy / error

rates (ERs) are presented in Table 32 below.

Table 32
The Results of C, E, NR, and the Accuracy / Error Rates (ER) of Lexical Decision Task in both

Language Directions
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L1-L2 L2-L1

C E NR AR ER C E NR AR ER
1 151 5 0 97% 3% 142 14 0 91% 9%
2 148 7 1 95% 5% 158 6 0 96% 4%
3 146 10 0 94% 6% 154 2 0 99% 1%
4 144 10 2 92% 8% 148 8 0 95% 5%
5 148 6 2 95% 5% 116 30 10 74% 26%
6 141 13 2 90% 10% 125 29 2 80% 20%
7 134 21 1 86% 14% 148 8 0 95% 5%
8 130 26 0 83% 17% 120 36 0 T7% 23%
9 148 6 2 95% 5% 155 1 0 99% 1%
10 146 10 0 94% 6% 150 6 0 96% 4%
11 135 21 0 87% 13% 124 32 0 79% 21%
12 135 21 0 87% 13% 145 11 0 93% 7%
13 138 17 1 88% 12% 153 3 0 98% 2%
14 153 3 0 98% 2% 152 4 0 97% 3%
15 145 10 1 93% 7% 151 5 0 97% 3%
16 136 18 2 87% 13% 146 9 1 94% 6%
17 116 38 2 74% 26% 141 12 3 90% 10%
18 128 28 0 82% 18% 129 26 1 83% 17%
19 128 24 4 82% 18% 150 6 0 96% 4%
20 120 35 1 77% 23% 127 28 1 81% 19%

Within-subjects ANOVA conducted on the error rates revealed that the interaction of
direction and pairs’ relationship is not but almost significant (F (3, 57) =2.818, p=.052, n,°=.129),

and the main effects of direction and pairs’ relationship are both not significant.
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The effects of language direction (a) and pairs’ relationship (b) in lexical decision task.

Then, RTs for correct responses on the lexical decision task were analyzed. Task performance

was highly accurate in all conditions (average 91%), so only the RTs to word targets were

submitted to within-subjects t test and ANOVA.

Table 33

The RT to Targets with Different Relationships to Stimulus in Lexical Decision Task in both

Directions
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L2-L1 L1-L2
Translation Translation
Translation ~ Related ~ Unrelated Translation ~ Related  Unrelated
(non-words) (non-words)
1 907 1029 1110 918 896 990 964 922
2 524 557 577 599 607 614 633 678
3 602 840 688 758 786 841 874 879
4 737 770 774 1089 897 927 938 1007
5 1081 1249 1111 1277 957 1056 1039 972
6 797 1107 1237 854 692 732 703 908
7 735 752 666 914 714 681 897 1084
8 425 445 460 475 488 540 537 552
9 782 793 686 914 904 932 1089 1093
10 737 746 805 810 786 790 774 895
11 569 563 575 600 517 543 570 661
12 570 606 567 688 754 828 1049 953
13 574 676 612 687 781 819 881 945
14 502 540 541 543 552 540 560 623
15 725 815 669 826 739 836 825 908
16 860 873 836 869 954 860 843 952
17 1035 1168 1096 984 1159 1070 1155 1418
18 819 784 699 722 899 714 789 735
19 626 580 581 711 643 813 850 1194
20 523 459 522 489 603 510 542 541

First, within-subjects t tests were used to confirm the translation priming effect. Results
showed that there is no significant difference between translation pairs and unrelated pairs in
L2-L1 direction, but a faster RT of translation pairs than unrelated pairs in L1-L2 direction (t (19)

=-2.581, p<.05, Figure 24), though the r=-.171 and d=-0.331 are very low.
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Figure 24.

The average RT of translation pairs and unrelated pairs in L1-L2 direction.

Then, within-subjects ANOVA was conducted as within-subject factors were language
direction (L1-L2, L2-L1), and relationship (translation, related, unrelated, and translation pairs
with non-word targets). Results showed that the interaction of direction and pairs’ relationship is
not significant (F(3, 57)=2.641, p=.071, n,’>=.122), however, the main effects of direction (F(1,
19)=5.549, p=.029<.05, 1y>=.226) and pairs’ relationship (F(3, 57)=11.231, p<.001, n,’>=.372)
are both significant, with significantly faster RTs to L1 targets than to L2 targets, and significantly
faster RTs to correct targets preceded by a translation, and related prime than to targets following

an unrelated prime, or incorrect targets preceded by a translation (see Table 33 and Figure 25).
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800.000 -
780.000 -
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Figure 25.

The average RT in L2-L1 direction and L1-L2 direction.
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The analysis of simple main effect of direction showed that for the pairs’ relationship of
unrelated, and translation pairs with non-word targets, the RTs of two directions are significantly
different (F (1, 76) =5.618, p=.020<.05, n,>=.228; F (1, 76) =9.357, p=.003<.05, 1np,>=.330) with
L2-L1 is faster than L1-L2, while for the translation and related pairs, the RTs’ difference of two

directions are not significant.

1200.000 A
1000.000 A
781.859 825566  SO°°°
78613
00 155 ?46 88 767760 74
R
T 600.000 A OL2-11
400.000 A W12
200.000 A
0.000 T T T
translation related mnrelated  translation
(non-word)
Figure 26.

The difference of average RT between two directions in each kind of pairs’ relationship.

The analysis of simple main effect of pairs’ relationship showed that for the both directions,
RTs of are significantly different (F (3, 14) =3.729, p=.021<.05, n,>=.228; F (3, 14) =10.411,
p=.000<.001, ny’>=.354). Especially for the direction L1-L2, the RT of relationship translation is
significantly faster than translation pairs with non-word targets (adjusted p=.005<.05); and
related is faster than unrelated (adjusted p=.019<.05), and translation pairs with non-word targets

(adjusted p=.006<.05) (See Figure 27 below).
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Figure 27.

The difference of average RT among pairs’ relationship in each direction.

5.4.2.2 The Analysis of Translation Pairs of Different Semantic Category

RTs for correct responses on the translation pairs with both direction (L1-L2 and L2-L1) were
submitted to a within-subjects ANOVA. Within-subjects factors were language direction (L1-L2,
L2-L1), and category relationship (L1>L2, L2<L1). Results showed that the interaction of
direction and category relationship is significant (F (1, 19) =18.021, p<.000, n,>=.487), however,
the main effects of direction (F (1, 19) =0.692, p=.416, n,>=.035) and category relationship (F (I,

19) =1.109, p=.305, np?=.055) are both not significant.
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Figure 28.
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The effects of language directions for different category relationship.

The analysis of simple main effect of direction showed that for the semantic category
relationship L1>L2, the RTs of two directions are significantly different (F (1, 38) =9.370,
p=.004<.05, np,?>=.330) with L2-L1 is faster than L1-L2, while for the semantic category

relationship L1<L2, the RTs’ difference of two directions are not significant.
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Figure 29.

The effects of category relationships in different language directions.

The analysis of simple main effect of semantic category relationship showed that for the
direction L2-L1, the RTs of two kinds of semantic category relationship are significantly different
(F (1, 38) =12.716, p=.001<.05, n,’>=.401) with L1<L2 is faster than L1>L2, while for the
direction L1-L2, the RTs’ difference of two kinds of semantic category relationship are not

significant.

5.4.3 Comparing the HIGH and LOW VST Score Groups

As the proficiency of participants was evaluated by the VST scores. The average score was
used as a criterion of either it is HIGH or LOW.

The average score of their VST was 59.65. And as mentioned in Experiment 2, according to
Nation’s (2006) estimates, and as supported in several subsequent studies, 6,000 to 9,000 word

families can account for 98% of text coverage, which, in turn, enables independent reading.
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Participants whose VST is equal or greater than 60 is evaluated as HIGH and lower than 60 as
LOW. In other words, participants with a HIGH vocabulary size are considered as an independent
reader in L2 English, while participants with a LOW vocabulary size are considered do not have
enough vocabulary to read L2 materials independently. According to the level of participants’
vocabulary size evaluated by the VST, there were 11 participants with HIGH proficiency and 9
with LOW.

Welch’s t tests were performed to determine if there was a statistically significant difference
in the accuracy and the RTs of translation priming between HIGH proficiency and that of LOW
proficiency participants. A p value less than 0.05 was considered statistically significant.

Results showed that in L1-L2 direction, the accuracy of HIGH proficiency participants is
significantly higher than that of LOW proficiency participants (t (12.414) =2.175, p<.05).
Although the r=.475 and d=0.986 are a little small. In L2-L1 direction there was no significant

difference between two proficiency groups (t (17.297) =-0.815, p> .05).

o) o o0
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= 0.840 A = 0.880 A
0.820 - mLOW 0.860 ELOW
0.800 A
0.780 i 0.840 T
0.760 0.820
proficiency proficiency
a b
Figure 30.

The comparison of accuracy between HIGH and LOW groups in L1-L2 direction (a) and L2-L1

direction (b).

As for RTs, results showed that both in L1-L2 direction, and in L2-L1 direction, the RTs of

HIGH proficiency participants and that of LOW proficiency participants are not significantly

different (L1-L2 t (13.607) =-0.735, p>.05; L2-L1 t (15.393) =0.047, p>.05).
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The comparison of RT between HIGH and LOW groups in L1-L2 direction (a) and L2-L1

direction (b).

In conclusion, in both L1-L2 and L2-L1 directions, the HIGH and LOW proficiency
participants response to targets in a similar length of time in both directions, and have a similar
accuracy in L2-L1 direction, while HIGH proficiency participants showed a significantly higher

accuracy in L1-L2 direction.

5.5 General Discussion
5.5.1 About the Effect of Semantic Category Relationship

The results of accuracy in collocation decision task were different with the different
relationship between the semantic categories of L1 and L2. The difference between association
words concerning “drink” (“water”, “soup”, “medicine”), “open” (“door”, “TV”, “letter”’) which
in L1 Chinese have a broader semantic category and “wear” (“coat”, “jeans”, “shoes”), “break”
which in L2 English have a broader semantic category verified Bi (2020)’s and Experiment 1°s
proposition that words like “drink” which in L1 Chinese have a broader semantic category are
considered to be more difficult to acquire than words like “wear” and “break” which in L2 English
have a broader semantic category.

Specifically, for Chinese participants, the accuracy of “drink soup*”, “drink medicine*”, and
“eat medicine*” etc. which expressed in a Chinese way as “M37%” (drink soup*), “Mj 24 (drink
medicine*) and “MZ %)~ (eat medicine*) and needed to be rejected was really low comparing to

others. It is still not able to reject the wrong expression in English completely for not only the low
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proficiency learners but also the high proficiency learners. These evidence means that these
collocations are difficult to be acquired as suggested in Bi (2020). Additionally, in this study we
newly know that even the learners cannot be able to reject the wrong expressions completely, they
have accepted some of the correct expressions in the meantime. In other words, both wrong
expressions affected by L1 and correct L2 expressions coexist in some learners’ mental lexicon.

On the other hand, the differences among all items of “wear” and “break” which L2 English
have a broader semantic category were not that apparent. The accuracy of most items was high.
This means that these collocations are acquired easily. Additional discovery besides the results of
previous study, is that even learners are able to acquire the correct expressions easily, the distractor
words “keep” or “bring” may affect somehow at the same time. Especially “keep” which have a
general and comprehensive meaning in English is considered to affect the lexicon of “wear % ’to
some extent. However, as there were no pictures or videos showed in this experiment, it is difficult
to attribute this effect to whether participants misjudged items concerning “keep” because they
considering “keep” as a word with similar meaning as “wear” or just misjudged the items in terms
of a totally different meaning from “wear” of “keep”. The details need to be studied in further
research.

In one word, these results of accuracy confirmed the mediation of L1 vocabulary knowledge
in the construction of L2 lexical network, and indicated that the influence of L1 word knowledge
to word association was different with the different relationship between the semantic categories
of L1 and L2.

Moreover, the RT data in this study provided some new evidence about lexical network. For
“Ig>(“drink”) and “F] J ”(“open”) which L1 Chinese has a broader semantic category, the low
accuracy data of some items makes the analysis of RT complicated, because the RT of CORRECR
response and ERROR response should not be treated in the same way or be compared directly.
The average data are not representative in some cases, therefore, the network of representation of
participants for every typical situation were depicted. It seems that although not only the low
proficiency learners but also the high proficiency learners were still not able to reject the wrong
expression completely; some learners have the correct L2 links in their mental lexicon while
others do not. What calls for special attention is that whether the effect of proficiency makes this

difference need to be studied statically with more data. On the other hand, for “wear” and “break”
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which L2 English has a broader semantic category, the average RT of correct responses reflected
that the links between two words in Chinese items is significantly stronger than words in
equivalent English items.

In the lexical decision task, for the semantic category relationship L1>L2, the RTs in L2-L1
direction is faster than in L1-L2 direction, while for the semantic category relationship L1<L2, the
RTs’ difference of two directions are not significant.

For the semantic category relationship L1>L2, the asymmetry of RTs in two directions may
indicates that the L1 word M5 with larger semantic category equals to more than one L2 words
(drink and take, for example), so the activation of the special one (drink) implemented after
retrieving among many words and then reducing to the just one the same as the target. One the
other hand, in L2-L1 direction, participants need to just retrieve the only equivalence of L2
“drink” in L1 as M. Therefore, the process takes less time than in L1-L2 direction. However, for
the semantic category relationship L1<L2, the inverse results did not appear significantly. The
number of items may affect to some extent, as the number of items with semantic category
relationship L1<L2 is much less than L1>L2 in this experiment. Further, this may because when
the L2 word “wear” with larger semantic category equals to more than one L1 words (%, #, and
%, for example), the retrieval and reduce process occur similarly as for the semantic category
relationship L1>L2. One the other hand, in L1-L2 direction, participants only need to retrieve the
equivalence of L1 in L2, similarly. For #&, with typical equivalence relationship with “wear” it
may be easy. However, for %, for example, the not that typical equivalence relationship may take
time to recall “wear” in L2. There may be some difference among items.

To put all together, Figure 19 and Figure 21 can be depicted further detailed in links direction
as showing in Figure 32 with a thick arrow from L2 drink to L1 " and a thin arrow from L1 "5

to L2 drink; while with a similar thickness between L1 % and L2 wear.
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medicine

L1>L2 LI<L2
Figure 32. (Modification of Figure 19 & 21)
The network of L1 and L2 taking “drink * ¥ and wear * %f ” as examples with information of

links direction between L1 and L2.

5.5.2 About the Translation Priming

In the lexical decision task, the results of accuracy are not significantly different in both
L1-L2 and L2-L1 directions and among different pairs. However, RTs in L2-L1 direction is
significantly faster than in L1-L2 direction, and RTs to correct targets preceded by a translation,
and related prime are significantly faster than to targets following an unrelated prime, or incorrect
targets preceded by a translation. A weak translation priming effect is appeared in L1-L2 direction.

There was an asymmetric cross-language priming: A significant but weak translation-priming
effect and cross-language semantic priming were observed in only L1-L2 direction. This result
agrees with many previous studies have observed translation priming only in the L1-L2 direction
and cross-language semantic priming (Referring 2.7 for lists of previous studies).

These findings fit well with two kinds of mechanisms which has introduced in the previous
studies (Referring 2.1.2 and 2.1.3). Both of the two models mentioned the reduced efficiency of
L2 primes.

The RHM (Kroll & Stewart, 1994; Kroll, van Hell, Tokowicz, & Green, 2010. Referring
2.1.2) argues that a low conceptual access efficiency from L2 primes lead to a reduced priming in
the L2-L1 direction. This model proposes that L2 learners’ the lexical forms of two languages are
represented separately, but just represented commonly in conceptual representations. At the
conceptual level, the connection between representations and concepts in L1 is stronger than in L2.

Initially, L2 learners access the meaning of L2 words through L1 translation equivalents, until
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their L2 proficiency approve. According to the revised hierarchical model, L1 primes activate the
conceptual representations shared with L2 targets in L1-L2 direction, facilitating recognition of L2
targets. For learners with not high enough proficiency, the connection between L2 representations
and concepts are weak, therefore it is difficult for concepts to be activated in L2-L1 direction.

By prolonging prime presentation duration in a masked priming lexical decision task,
priming effects may become strong, for the providence of much more time, the weak connection
between L2 representations and their concepts may be activated. This means that the priming
asymmetry is a result of differences in the difficulty and speed of access.

While what highlighted by the BIA+ model (Referring 2.1.3) is focusing on the resting-level
activation of both the primes and the targets. In L1-L2 direction, a strong L1 prime with its higher
resting-level activation led to a more effective prime effect to the L2 targets whose resting-level
activation was lower and might benefit from the prime to a larger extent. On the other hand, in the
opposite direction L2-L1, the combined effects of a lower resting-level activation of the L2 prime
and a higher resting-level activation of the L1 target resulted in the absence of any facilitation, as
has been reported in several previous studies (e.g., Basnight-Brown & Altarriba, 2007; Smith, Y.,
Walters, J., & Prior, A., 2019).

It has been suggested in the past that translation priming occurs because such pairs are
connected at the lexical level and that semantics and conceptual representations are not activated
when translation equivalents are processed (de Groot & Nas, 1991). However, in this study both
translation priming and semantic related priming in L2-L1 direction is significant. This indicates
that participants rely solely on a lexical level of processing, or activate semantics and conceptual
representations in both translation priming and semantic related priming in this process in L2-L1
direction.

In comparison to the results of the translation priming effect and the cross-language semantic
priming effect, it failed to reach significance, although some findings like that there was no
significant cross-language semantic priming (e.g., Basnight-Brown & Altarriba, 2007; de Groot &
Nas, 1991) or it was much weaker (Smith, Y., Walters, J., & Prior, A., 2019) have been reported in
several previous studies. The range of meaning overlap of semantic related pairs is considered to
be smaller and more variable than translation pairs in those studies. However, it is not verified in

this study.
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The two results above implicated a possibility of processing in solely lexical level, rather
than semantics and conceptual representations level in both translation priming and semantic
related priming in L2-L1 direction. In other words, semantic related priming is just nominal here
and the process is on lexical level only. This indicates that the L2 network are formed on the basis
of L1 and may could provide an explanation of the usually lower stability of L2 network

compared with L1.

5.5.3 About the Effect of L2 Proficiency

In both L1-L2 and L2-L1 directions, the HIGH and LOW proficiency participants have a
similar accuracy in L2-L1 direction, while HIGH proficiency participants showed a significantly
higher accuracy in L1-L2 direction. All participants response to translation targets with similar
RTs. In other words, this means that in L1-L2 direction, in an almost equally length of time, the L2
recognition may influenced by the learners’ L2 proficiency to some extent. The HIGH proficiency
participants may have a solid foundation of L2 lexical network than the LOW proficient
participants. This can also be explained by RHM (Kroll & Stewart, 1994; Kroll, van Hell,
Tokowicz, & Green, 2010) and by the results of collocation decision tasks to some extent. LOW
proficiency L2 learners access the meaning of L2 words through L1 translation equivalents, or
they were on the way to access the meaning of L2 words without support of L1 translation
equivalents, so there may be a situation in which more incorrect links in L2 which misguided by
L1 are stay in their lexical network. Therefore, LOW proficiency learners’ network is less stable

than HIGH proficiency participants and may appear more mistakes in a limited time.

5.6 Conclusion

The aim of the present study was to gain insight into the way in which Chinese English
learners represent their two languages in mental lexicon: especially about how the words linked
with each other from the aspect of direction and strength. A collocation decision task was
implemented to investigate the collocational links within language and to compare the equivalent
collocations between language, and to infer whether or not and how the semantic category of L2
learners’ L1 Chinese influence their L2 English vocabulary learning. An experimental priming

paradigm under masked condition was used to examine how semantically related and translation
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word pairs would be recognized for L2 learners. Based on Experiment 1, collocations concerning
“drink”, “open”, which in L1 Chinese have a broader semantic category; and “wear”, “break”,
which in L2 English have a broader semantic category were used in collocation decision task,
while more words which have either the kind of relation between L1 and L2 semantic category
(L1>L2 or L1<L2) were selected as items for lexical decisions task. Twenty adult Chinese learners
of English participated in this experiment by a remote way online. The accuracy and reaction time

(RT) data collected in the tasks were analyzed.

5.6.1 Summary of the Findings

The results of accuracy in collocation decision task confirmed the mediation of LI
vocabulary knowledge in construction of L2 lexical network, and indicated that the influence of
L1 vocabulary knowledge to L2 lexical network is distinguishing by different relationships
between the semantic categories of L1 and L2. According to the results of RTs which provided
some information about the strength of links between two words in a collocation, learners’ lexical
networks of some representative words were depicted more detailed in Experiment 3 on the basis
of Experiment 1.

In the lexical decision task, for the semantic category relationship L1>L2, the RTs in L2-L1
direction is faster than in L1-L2 direction; while for the semantic category relationship L1<L2, the
RTs’ difference of two directions are not significant. The results of accuracy are not significantly
different in both L1-L2 and L2-L1 directions and among all kinds of pairs. However, RTs in
L2-L1 direction is significantly faster than in L1-L2 direction. A weak translation priming effect is
appeared in L1-L2 direction.

As for the L2 proficiency effect, in both L1-L2 and L2-L1 directions, the HIGH and LOW
proficiency participants have a similar accuracy in L2-L1 direction, while HIGH proficiency
participants showed a significantly higher accuracy in L1-L2 direction. All participants response
to translation targets with similar RTs. These results are discussed with regard to typical models of

bilingual memory representation (RHM & BIA+).

5.6.2 Limitations and Recommendations for Further Research

There are two limitations that need to pay attention to in further research.
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First, in the collocation decision task, the collocation is simply presented as “A+B” this time.
However, as the prevalent polysemy in language, in addition to the common meaning, some
participants know the rare meaning of some words and the decision become different, therefore, to
limit the meaning to an extremely exact point which is going to be discussed, it is better to provide
some pictures or videos additionally, besides literal presentation in further studies.

Second, in lexical decision task, semantic related pairs were confirmed by the writer and
other three people to make sure that they were actually related semantically. However, how the
targets related to the stimulus words (synonym, antonym, hypernym, hyponym, or etc.) may affect

the reaction times and should be consider more carefully in future research.

To briefly sum up all three experiments in this study, as one of the most important findings,
both associated words in word association tasks in Experiment 1 and the accuracy and RT in
collocation decision tasks in Experiment 3 provided the evidence that L1 word knowledge affect
L2 vocabulary recognition and acquisition in some different way in light of the range relationship
of semantic category between L1 and L2. Even the mental lexicon seems highly complex and
further far from known-well, this study attempted to portray lexical network of L2 learners taking
representative words as examples. The direction and strength information of links within language
and interlanguage in L2 learners’ mental lexicon become clear in the network figure. Then, the
influence of L2 vocabulary knowledge (learners L2 proficiency, generally speaking) to L2 word
association in Experiment 2 and to lexical decision in Experiment 3 were also confirmed in the
present study. In a word, this study took advantage of Word Association Task and online
Recognition Task and verified the effects of semantic category relationship between L1 and L2
and L2 vocabulary knowledge in L1 and L2 lexical network of Chinese EFL learners.

Results of this study will provide evidence about L1 and L2 lexical network for L2 mental
lexicon research area and give support to semantic transfer in L2 learning in the SLA research area.
Then, it is expected that this study could promote further research on words’ semantic category or
on vocabulary semantic analysis from the perspective of linguistics, which may offer new
orientations to research of vocabulary recognition in mental lexicon and vocabulary acquisition
research in return. Furthermore, this study may give some pedagogical enlightenment to education

field as words with different types of semantic category relationship between L1 and L2 may need
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to be taught in different ways.
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Appendix B Written Consent for Experiment 1
RIS

AT EANE T LW TR — R TT - WFFC )52 38 0 238 27 51 35 i A 3l Y
ORI FE, RIS FE TV 2 = B ARF Ao

BT TS = 2 R A A B dE, TS5 HEENER. £
B2 I TSR SRR S AT, e miE R E S 5 H 4 S5 kAL
AN o T ST 2 A R AR B FE B 58 O SO RS G TRl R . WAL
ARG AR R AR & B ARER . WESE AT AT LU H Al H .

INRAEREBEREWECE, WA TTET . AIRRIE.

ZmdE (7

HIH: 2020 4 12 H H

AR R T B E AT R, Tl PR AR T AU RS R
WEFCS M P KA B B S Fo R Ry

B 48 :bi@stu.kobe-u.ac.ip
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Appendix C VST

HCERR

First 1000

1.

see: They saw it.

a. Y
b.  EFF
c. H
d. JF4h

time: They have a lot oftime.

a.

b. W
c. [I&f[a]
d MK

period: It was a difficult period.
a.  [a)dl

b. (A

c.  EfHES

d

figure: Is this the right figure?

a. BFE
b. HhJ7
c. ]
d S

poor: We are poor.
7o

JRE AR
(REPL Y
AENEE S TN

ao o

drive: He drives fast.

a.  JEUK
b. 3]
c. ¥iER
d. JF%

jump: She tried to jump.

a. EF
b. Bk
c. 5%
d i

8. shoe: Where is your shoe?

a.  aEk)
b. kM1
c. MM
d ¥r

9.  standard: Her standards are very high.

a.  Japl
b. %
c.
d.  frifE

10. Dbasis: I don't understand the basis.

a.  JRIA

b. if

c. BEbR

d. o

Second 1000

1.  maintain: Can they maintain it?
a. 4YifF
b. ¥K
c. o
d. 153
2. stone: He sat on a stone.
a. ik
b. BT
c. Iy
d. ML

3. upset: [ am upset.

a. Pt
b FHHM
c. Eal
d. AFEXH
4.  drawer: The drawer was empty.
a. i

b FJE
c. UKFH
d 5%
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5. patience: He has no patience.
a. B
b, ARIC
c. WAEL
d. Ak
6.  nil: His mark for that question was nil.
a. fRZER
b, fHAMEAHK
c. ARUFM
d. HEER
7. pub: They went to the pub.
a. {HIE
b. AT
c. B
d. Pkt
8. circle: Make a circle.
a.  Eif
b. FH
c. [A
d. KiF
9. microphone: Please use the microphone.
a.
b. ZK
c. iR
d. FHl
10. pro: He's a pro.
a. [Ajik
b, &K
c. IoE
d. Bz it
Third 1000
1. soldier: He is a soldier.
a. HA
b, g
c. wBEILZHIEE
d. I
2. restore: It has been restored.

a. HHE
b. HF AL

3. jug: He was holding a jug.

a. T
b. Wix
c. UIEE
d

4.  scrub: He is scrubbing it.

a. I
b. B
c. Jil¥e
d. fEEH
5. dinosaur: The children were pretending to
be dinosaurs.
a. Ik
b. i
c.
d 2

6.  strap: He broke the strap.

a. WE
b. #HT
c. T
d. fear

7.  pave: It was paved.

a. IH%E
b. 4
c. gl
d.  HHEE

8. dash: They dashed over it.

a. Zﬁ‘{ﬁl
b. R
c. b
d. I

9.  rove: He couldn't stop roving.

a. Mg

b. A

c. MEHiT
d. BJ)1TA4E
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7. crab: Do you like crabs?

Vel

10 lonesome: He felt lonesome. a. &
a.  ANSUER b, VEEGET
b.  JEAEH c. U AER)T
c. A d. kg
d. KEJIFEiti
Fourth 1000 8. vocabulary: You will need more vocabulary.
a. AL
1.  compound: They made a new compound. b. H1G
a. X c. %
b. HE&Y) d 1t
c. v
d W5
9. remedy: We found a good remedy.
a. WL R T
2. latter: I agree with the latter. b.  &iH
a. Mo c. H|ik
b. Hi d £
c. &
d %%
10. allege: They alleged it.
a.  BHE
3. candid: Please be candid. b, H%
a. /J\AD\ E’(] C. iIEEUﬂ
b, FoRFTEH d. ¥t
c. VW
d. EHEM Fifth 1000
1. deficit: The company had a large deficit.
4. tummy: Look at my tummy. a.  HIFARF
a [ b TR
b. it T c. HRERIFHHITLI
c. AR d. ERATHEARZER
d s
2. weep: He wept.
5. quiz: We made a quiz. a. Ee\b
a. %}i_}%— b. no
b. iR c. 4t
c. WL d 3o
d 55
3. nun: We saw a nun.
6.  input: We need more input. a. I
a. N b. FHig
b. TA c. B«
c }éﬂ d. REPIEMRRZOL
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4. haunt: The house is haunted.
a. il T A
b. O
c. /EE‘]
d. R
5. compost: We need some compost.
a.  KNJICHr
b. k¥
c. kit
d. M
6.  cube: I need one more cube.
a. kb
b. LA
c. fHIT
d +*h
7.  miniature: It is a miniature.
a.
b. B
c. HWED ‘ o
d.  fEVEF A REELE — RN LR
8. peel: Shall I peel it?
a. =
b. Ml
c. Bk
d. VIGE A
9.  fracture: They found a fracture.
a. %ii [
b. WHhH
c. Ktz
d. WHEMEAR
10.  bacterium: They didn't find a single bacterium.
a. YHE ]
b. AL AENE R AL RIEY)
c. GEE
d. WY
Sixth 1000
1. devious: Your plans are devious.
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a. Wit Zim)

b. R

c. FIEARVER
d. TTFEHER

premier: The premier spoke for an hour.

a.  fRIf
b. Y
c. HRZE
d B

butler: They have a butler.

a. BER
b. 4

c.  FKEEHM
d. Hh=E

a. A

b. HEfA
c. &P

d.  BIMEA:

threshold: They raised the threshold.

a. JET
b. ik
c. KA
d. FE

thesis: She has completed her thesis.

a. WX
b. YL
c. WM

d. SEHNASTY

strangle: He strangled her.

a. ¥t
b. IR
c. 4y
d. #EE

cavalier: He treated her in a cavalier manner.
B fks
a. 1BFFH

b. LI



c. JEHY
d. WKW

9. malign: His malign influence is still felt.

a. AR

b. Uy

c. JEWEEM
d.  FhEH

10. veer: The car veered.

a. ATy I Bt 2

b. RBIZIRH)
2:1. %{i%lﬁ)(‘?[@ T

Seventh 1000

1.  olive: We bought olives.

a. MRS
b. RFEJVE

c.  FNHIFIRAK
d. JEBRAEEN TR

2. quilt: They made a quilt.

a. g
b. AH
c. W
d. HEE

3.  stealth: They did it by stealth.
a. fEPRERE

L.lEl_
h%EI’J%FJAM E |
WA R B A& B a8

U

ik

b.
c.
d.

?:ﬁ

4.  shudder: The boy shuddered.

a. K&
b, ZE A
c. K¥
d. K Y

5. bristle: The bristles are too hard.

a. |a]

b. %’“ MR E R
c. BRI

d. #HEK

10.

bloc: They have joined this bloc.
a. JRBA

b. /Mt
c. MER
d. £EH

demography: This book is about
demography.
a. U AR R T

b. B ERETF LA
c. K3
d ANHZ

gimmick: That's a good gimmick.

e AL BTk A AR TG
Bt
SINER AT N EEFHY)
1t

po o

azalea: This azalea is very pretty.
a.

d B

yoghurt: This yoghurt is disgusting.

a. YRR
b. K
c. MRy
d. HKirg

Eighth 1000

1.

erratic: He was erratic.

a.  SEEM

b. TRIRRY
IRE A

d ANHEER]

palette: He lost his palette.
a. T

==

B H

b.
c. ERMLRE
d. Mk

FASTE
b, HIRERMR T R AR AR B AR



3. null: His influence was null.
a. AL
b EE MBI
c. WABEM

d. FEAK
4.  kindergarten: This is a good
kindg‘l:ggrten.
a. JHIE
b. 4Ll
c. HE
d. K

5. eclipse: There was an eclipse.

a. MM
b. ki
c. KER
d H#&E

6. marrow: This is the marrow.

a.  HEY

b. B

c. BRIUM

d. T
7. locust: ”ll;here were hundreds oflocusts.

a. E

b, HIEH

c. HEH

d. e I B A
8. authentic: It is authentic.

a T

b, JEE DT

c. EM

d. T5K

9. cabaret: We saw the cabaret.

a. E*

b. %%E%E%
c. %M

d. EANfn

10. mumble: He started to mumble.

a. LN
b. @ik}

. ImIEHiIE e T HAA
d. WHER

Ninth 1000
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hallmark: Does it have a hallmark?

a. R AR Z AT RIZ A AE AT END

b. i EiD
c. R B =E[EEKPRID
d. ZbEEH bR

‘\_[

puritan: He is a purltan

a. WK AER

b. ﬁﬁ?%@ﬁﬁ@%k
c. THEFEA

d.  SPFI

monologue: Now he has a monologue.
a. PR

b. MH

c. il

d. BT REA bR — 0

weir: We looked at the weir.
THNEBERIA

b LA mHL

c. JEMWCRBEZEN L Z &R RAE
d.

o

whim: He had lots ofwhims.
a. HERNED
b.  Bp4

c.  BCHEMBIPLET AR
d. AL R

perturb: I was perturbed.
a.  HOAfFER)
b ki

c. MY
d. BiEM

regent: They chose a regent.
a. A ARIA

b, E ERSWIIA

c. BEH

d. A%



ae oo a0 o x

e oo e

octopus: They saw an octopus.
Sk

K i

HF KM

=

=M

fen: The story is set in the fens.
it

L1 3l

TR

(YNNI

lintel: He painted the lintel.

gt HE

P

AT o IR AR 5 £ SR 52 14 SE T O
At R R 755 AT
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Appendix D Consent for Experiment 2 Online
RIS

Wy, AEEBSENZ 5!

A D9 T AR ST T — 0 SR IT o BIF T H AR a8 5 ) 3 YL ARURT G P ]
TEWBIETT, RS b B i 22 3] 3 i S TR 1)V 22 23R R

ANt E 2 2B RE A IRESEE, TR 5REENEL.
FERR LT FUCR SRR S AT T, W 78 E RS 58 I 4 S5 H SRR RAA
WottgE . B S s BE M, AR NSRS

W FUE AL TSR T B 00 A Bk | 56 Bl SOF 33228 Pl JE #ih - K2 i T
RN AR R AR & B RER . WESE AT AT LU H Al H .

WARA LR R R B &, T FEE A A4, SR)EHE R &

éj\

AR B A FEATCIRAE S IRV RRER B A RN A S OS T3eiR 2 S 4
PAAEAR DR P A 1) 25 DY K 0 o

FlEEL CaAks)

RKTMWHRORE, ARG HAEMRE RS, 1HkRK:
WEFCSEAN s A K52 bR S 2T TR By

HB4H: bi@stu.kobe-u.ac.ip
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Appendix E The Word List of Collocation Decision Task

L2 L2 L2 L2 L1 L1 L1 L1
L1>L2 | drink water cat water N K nz K *
eat soup  drink  soup N ] 72 % *
take  medicine eat medicine hz 2
drink medicine N B
open door I I
turn on TV open TV FI7F B
unfold  letter  open letter fI9F B
L1<L2 | wear coat keep coat % ShE
wear jeans keep jeans N RS
wear shoes  keep  shoes Z At
wear  glasses keep  glasses #y IR5E 7 IRBE *
wear  earrings keep earrings #y HIH 7 H3H *
wear necktie  keep  necktie % A s Eliki *
break  glasses bring  glasses I pkrg &Y B *
break  window bring window e @ Ek woe *
break  record bring  record I s e ax *
break tradition bring tradition i fE5 &S *
break  camera bring camera FER O BAENL ke MRFEAL o+
break rule bring  rule W OB FTRE R *
break  promise bring promise WY KW R KR *
break heart bring heart

Appendix F The Word Lists of Lexical Decision Task
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L1-L2

IR

N
=T
=T

b

o

#
1T H

ERTS

i
a

Translation
drink
open

borrow
lend
introduce
recommend
see
look
watch
laugh
smile
hear
listen
cap
hat
desk
table
high
tall
big
large
small
little
wear
wear
break
break

break

*

G

Unrelated
drink
open

borrow
lend
introduce
recommend
see
look
watch
laugh
smile
hear
listen
cap
hat
desk
table
high
tall
big
large
small
little
wear

break

E1 8
R
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Related
drink
open

borrow
lend

introduce
recommend
see
look
watch
laugh
smile
hear
listen
cap
hat
desk
table
high
tall
big
large
small
little
wear

break

Translation

°B

ISR
Cien
S35
S35

o

I

T
IR

iE R

(Nonwords)
drimk
opan
borraw
lond
intraduce
recammind
sae
laok
wetch
leugh
smila
haer
listan
cep
het
dosk
toble
hugh
tull
bip
lurge
smull
littla
waar
weur
breok
broak

bruak




L2-L1
Translation
drink
open
borrow
lend
introduce
recommend
see
look
watch
laugh
smile
hear
listen
cap
hat
desk
table
high
tall
big
large
small
little
wear
wear
break
break

break

)
T
o
o
A4
I3
A
A
A

Vo3

~

rE

ES
kil
kil

iCien

Cien

S 3

S 3

o

ot

T
IR

iR

Unrelated

drink

open

borrow

lend

introduce

recommend

see
look
watch
laugh
smile
hear
listen
cap
hat
desk
table
high
tall
big
large
small
little
wear

break

B

*

EH]

Related
drink
open

borrow
lend

introduce
recommend
see
look
watch
laugh
smile
hear
listen
cap
hat
desk
table
high
tall
big
large
small
little
wear

break
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& X BT
VRS I 7

N

W
AR

Translation
drink
open

borrow
lend
introduce
recommend
see
look
watch
laugh
smile
hear
listen
cap
hat
desk
table
high
tall
big
large
small
little
wear
break
make

drive

play

(Nonwords)
K3
i

r




Appendix G The response patterns and the RTs of “drink” and “open” for each participant in

Experiment 3

G1 The response patterns and the RTs of “drink™ for each participant in Experiment 3

drink  eat WE) WZ | drink  eat WE) "z take  drink eat ey "z
medi medi medici
soup soup % | water water /K K 7 %
cine  cine ne
* * * * * *
1 E C E C C C C C C NR E C NR
1 2773 2899 1454 1487 | 1223 1970 993 2688 | 1327 0 321 1972 0
2 E C C C C C C C C C E E C
2 1186 1008 850 760 1226 1209 999 974 1299 1610 1199 756 1208
3 C C C C C C C E C NR E C C
3 2584 1855 1145 1145 | 1746 1254 926 1431 | 2025 0 2183 1322 1456
4 E C C C C E C C C E E C C
4 1346 1579 751 1233 848 845 738 1559 | 963 1103 1254 825 2848
5 E E C C C E C C C E E C C
5 1901 1408 954 890 956 1744 1834 1111 | 1070 2936 2345 1579 730
6 E E C E C C C C C C E C C
6 1092 713 849 548 65 2561 1556 736 1148 1689 1272 1144 968
7 E E C C C E C E C E E C C
7 1754 2597 539 1231 963 1467 1007 946 1701 2396 1684 782 548
8 E C C C C E C C E E E C C
8 1248 1392 906 928 1401 1511 701 869 1417 1493 1027 704 1114
9 E E C C C C C C C C E C C
9 1553 1688 1554 1009 | 1174 1365 623 880 1031 1616 1373 1454 2087
10 E E C C C C C C C C C C C
10 1314 1787 15 865 1409 1759 702 1052 | 1273 1531 1720 10 745
11 E E C C C C C C E E E C C
11 1505 1895 1151 1637 | 1140 1201 709 869 1617 1462 1701 965 1156
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12 NR C C C C C C C C C E C C
12 0 1596 998 1469 | 1021 2038 1746 1108 | 2029 1229 1975 824 778
13 E C C C C C C C E E E C C
13 | 1526 1270 2090 885 1131 1349 2201 1235 | 2497 2161 1261 1388 1608
14 E E C C C C C C C C E E C
14 915 1048 635 650 952 847 535 988 | 1048 1055 694 726 569
15 E E C C C C C C C C C C E
15 | 1749 1317 2354 796 | 1515 1489 1325 864 | 1637 2309 1801 1248 671
16 E C C C C C NR C C E E E C
16 | 1741 1473 1073 940 | 1546 1703 0 2053 | 1615 1593 858 1084 1041
17 E E C C C C C C C C E C C
17 | 1383 1365 1004 1932 | 1256 1295 953 964 | 2657 1410 1617 1290 1180
18 C NR C C C C C C C C C C C
18 | 1049 0 857 857 | 1610 1682 1315 782 | 1799 1694 1551 853 714
19 E E C E C E C C C E E C C
19 978 1235 651 643 1027 1052 1044 1156 | 1909 1092 1260 1507 1082
20 E E C C C C C C C E E C E
20 | 1090 1544 743 657 | 1009 1311 527 928 | 1074 1801 1160 595 849
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G2 The response patterns and the RTs of “open” for each participant in Experiment 3

open+  FfIH + | open+  tumon+ FIH + HL | open+ unfold+  #TH + 15
door I vV vV i letter letter 7
* *

1 C C C C C E C C
1 1091 1261 288 1521 893 1805 2965 1393
2 C C E C C E C C
2 969 704 832 1049 2031 982 1726 727
3 C C E C C E E C
3 1395 1500 1406 1771 973 1885 2283 942
4 C C E C C E C C
4 1384 1241 1294 1190 681 1132 1508 937
5 C C E C C E C C
5 715 1316 880 354 1734 1300 1531 1041
6 C C E C C C C C
6 1101 579 741 950 906 1312 1356 1856
7 E C E C C E C C
7 82 675 850 1707 730 1644 1532 674
8 C C E C C E E C
8 990 709 737 1358 649 1035 1474 776
9 C C E C C E C C
9 932 1598 1005 1165 1506 1060 1499 997
10 C C E C C E C C
10 906 714 966 1057 968 1333 2359 765
11 C C E C C E C C
11 1012 825 1093 1248 722 1425 2192 774
12 C C E C C E C C
12 1629 1378 1005 1211 845 1509 1274 1243
13 C C E C E E C C
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13 1683 622 654 1062 1603 1138 1462 852
14 C C E C C E C C
14 1009 795 790 801 726 1055 1185 729
15 C C E C C E C C
15 1424 1410 769 1635 1554 1381 2730 1410
16 C C C C C E C C
16 1521 940 2018 1321 856 1709 2769 1652
17 C C E C C NR E C
17 1360 1382 1049 1223 1146 0 1742 1958
18 C C E C C C C NR
18 1341 2264 794 1359 1092 920 1700 0
19 C C E C C E C C
19 1019 819 797 1611 1715 1066 2115 1378
20 C C E E C E E C
20 1123 623 1343 2051 802 759 779 834
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