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Abstract 

 

A comparison between Bilingual English-Mandarin and Monolingual 
English speakers during word association tasks 

Marisol Villanueva Aguirre, M.A. 

The University of Texas at Austin, 2012 

 

Supervisor:  Li Sheng 

 
Abstract: The overall purpose of this study is to investigate lexical semantic 

representation in bilinguals who speak typologically different languages, specifically, 

Mandarin and English. Three questions are posed about semantic representation: 1) Do 

bilingual speakers demonstrate greater heterogeneity in semantic knowledge than 

monolingual speakers; 2) To what extent do bilingual speakers use paradigmatic and 

syntagmatic relations to organize their semantic knowledge; and 3) What is the cross-

linguistic overlap in bilingual speakers’ semantic representation. Thirty Mandarin-

English bilingual adults and 30 monolingual English-speaking adults participated in a 

repeated word association task and generated three associations to each of 36 stimuli. The 

bilingual speakers completed the same task in their two languages on two different days 

whereas the monolingual speakers responded to the same 36 stimuli on two different 

days. Results indicated that 1) the bilingual speakers produced a more heterogeneous set 

of responses in English than monolingual speakers; heterogeneity was greater in English 
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than Mandarin among the bilingual speakers; 2) the bilingual speakers produced more 

paradigmatic associations (e.g., happy-sad, spoon-chopsticks, catch-throw) and fewer 

syntagmatic associations (e.g., happy-smile, spoon-eat, catch-ball) than the monolingual 

speakers; and 3) approximately 48% of the bilingual speakers’ responses were cross-

linguistic synonyms, whereas approximately 76% of the monolingual speakers’ responses 

were identical from session 1 to session 2. These findings suggest that late bilinguals 

(second language learners) use categorical relations to organize their semantic knowledge 

to a greater extent than monolingual speakers and that reduced experience with a second 

language can lead to greater heterogeneity in semantic knowledge in that language. The 

findings also suggest that bilingual speakers have more distributed semantic 

representations than monolingual speakers. Additional research is needed to explore the 

areas of heterogeneity, categorical organization, and cross-linguistic overlap in order to 

further our understanding of bilingual speakers’ semantic knowledge representation. 
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INTRODUCTION 

There has been a recent increase in the number of bilingual research studies that 

focus on language development and second language acquisition (e.g. Caramazza & 

Brones, 1980; Francis, 2005; Peña, Bedore, & Rappazzo, 2003). This increase reflects the 

rapid increase of bilingual populations living in the United States. Researchers and 

educators know that in order to provide bilingual children with an enriching educational 

experience there needs to be an understanding of language knowledge development. In 

addition, to validly assess and treat neurological disorders (such as aphasia) in bilingual 

speakers we need to understand language representation in bilingual adults. Bilingualism 

researchers (e.g. Keatley, 1992) have argued about how linguistic knowledge is stored in 

the brain for several decades and multiple views have emerged. Four main views have 

been discussed in the literature: the language independent view, the language dependent 

view, the localist view, and the distributed view (Keatley, 1992; Van Hell & De Groot, 

1998).  

The language independent view assumes that words of a translation pair (e.g. 

perro/dog, sonreír/to smile, frío/cold in Spanish and English respectively) share a 

common semantic representation, whereas the language-dependent view assumes that 

each language has its own conceptual representation. The localist view assumes that 

semantics of abstract translation pairs (e.g. el objetivo/ the aim) are stored in separate 

stores but concrete translation pairs (e.g. mesa/table) have the same conceptual 

representation and thus, are stored in the same place. The fourth view regarding language 

storage in bilingual speakers, the distributed view, states that semantic knowledge of a 

language is distributed along an entire network of interconnected units. Hence, it is 

assumed that concrete translation pairs share more units (or links) than abstract 
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translation pairs. Researchers have argued that a language’s storage depends on other 

factors such as the type of word that is being stored (e.g. nouns vs verbs vs adjectives), 

adding support to the concept of abstract and concrete units and their impact on semantic 

representations (Van Hell & De Groot, 1998). 

According to Grosjean (1989), a bilingual speaker’s brain is a complex linguistic 

configuration of influential factors such as culture and linguistic diversity. Grosjean 

(1989) states that bilingual speakers have unique linguistic characteristics due to the 

coexistence and constant interaction of their two languages. Moreover, he states that 

bilingual speakers are rarely equally fluent in both of their languages since they use their 

two languages for different purposes, in different environments and with different 

interlocutors. 

Conducting bilingual research is not an easy task because bilingual speakers vary 

on many dimensions such as age of acquisition of second language, the amount of 

language use on daily basis, and the types of activities for which each of their languages 

is used (Fitzpatrick & Izura, 2011; Grosjean, 1989). This is why some authors (e.g. Vaid, 

2002) have suggested the use of bilingual subgroups that vary on these and several more 

parameters to develop data to enrich models of language representation. Thus far, most 

researchers (e.g. Roberts & Le Dorze, 1997) have focused on studying either 

simultaneous bilinguals (those who learn both of their languages at the same time) or late 

bilinguals (or second language learners [those who learn their second language later in 

life]). Different aspects of lexical-semantic representations in monolingual and bilingual 

speakers (both simultaneous and late bilinguals) have been studied in order to expand our 

understanding of bilingual speakers’ lexical-semantic organization and develop better 

assessment and educational tools. In addition, researchers have employed various tasks 

such as verbal fluency tasks (Roberts & Le Dorze, 1997, 1998; Ward, Chu, Vaid, & 
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Heredia, 2006;) and the word association task (Noordman, Vonk, & Simons, 2000; 

Schmitt, 1998a, 1998b; Sheng, McGregor, & Marian, 2006; Sheng, Bedore, Peña, & 

Taliancich-Klinger, under review; Van Hell & De Groot, 1998).  

Research studies in bilingual language acquisition have investigated the 

organization and structure of language in bilingual speakers (e.g. Vaid 2002; Schmitt, 

1998b). By understanding how bilingual speakers use semantic representations in each 

language, researchers can derive practical clinical applications for various fields such as 

education, psychology, cognitive neuroscience, or speech-language pathology. Even 

though there have been several studies that use association tasks to examine semantic 

representation in bilingual speakers, most of these studies have only looked at closely 

related languages such as English-Spanish, Spanish-French, English-Dutch, or English-

French (Mohr, 2008; Sheng et al., 2006; Roberts & Le Dorze, 1997, Roberts & Le Dorze, 

1998; Sheng et al., under review; Van Hell & De Groot, 1998; Peña et al., 2003). It is 

unclear whether the findings pertaining to closely related languages (mostly Romance 

and Germanic languages) can be generalized to speakers of different language pairs. 

 The focus of the present study is on exploring semantic representation in late 

bilingual adults that speak two languages that are typologically different, specifically 

Mandarin and English. A systematic investigation is conducted for three aspects of 

semantic representation: heterogeneity, categorical organization, and cross-linguistic 

overlap. The present study focuses on answering three questions: 1) Do bilingual 

speakers share a common core of semantic knowledge that is similar to monolinguals? 2) 

To what extent do bilingual speakers use paradigmatic and syntagmatic relations to 

organize their semantic knowledge, and 3) What is the degree of cross-linguistic overlap 

in bilingual speakers’ semantic representation. In the following sections, a review of the 

literature that is pertinent to these three questions is provided. First, research articles that 
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address different levels of expertise in linguistic domains and heterogeneity in responses 

are reviewed. Secondly, recent literature regarding classification of word association 

responses provided by bilingual and monolingual speakers is reviewed. Lastly, research 

studies that have focused on measuring the overlap in responses from word association 

and category generation tasks of bilingual subjects are reviewed. 

 

THE PROCESS OF SEMANTIC CONVERGENCE 

According to the Oxford American Dictionaries (2012), an expert is “a person 

who has a comprehensive and authoritative knowledge of or skill in a particular area”. 

Thus, being an expert of a language means that the person has vast knowledge of that 

language. Experts and non-experts have been documented to differ in several ways. For 

example, experts have more knowledge, have a different structure of that knowledge, and 

apply their knowledge in a different way than non-experts (Noordman, et al., 2000).  

Noordman et al. (2000) examined the responses of experts and non-experts in the 

domain of economics with the use of a word association task. The experts were college 

students who were majors of economics and the non-experts were college students who 

majored in other subjects such as biology and psychology. The participants were asked to 

say as many words as they could think of within a one-minute period after listening to 

each of nine stimulus words that represented economic concepts. There were quantitative 

and qualitative differences between both groups. Experts generated more associations to 

each concept than non-experts, suggesting that the experts have more concepts available 

and know more relations between concepts in their domain of expertise. Moreover, there 

was greater overlap in responses among the experts than the non-experts. In other words, 

the individuals in the expert group tended to produce the same responses whereas those in 
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the non-expert group tended to give variable responses. These findings suggest that the 

experts have a more consolidated and homogeneous body of knowledge than non-experts. 

In the same manner, it can be assumed that monolingual speakers are experts of their 

language, whereas unbalanced bilinguals have various degrees of expertise in each of 

their languages. Thus, monolingual speakers should share a more homogeneous semantic 

knowledge than bilingual speakers. 

If increased experience can lead to convergence on a common core of semantic 

knowledge, then second language learners should show increasingly native-like semantic 

representations if they receive continuous exposure to their L2. This is indeed the case. 

Schmitt (1998b) followed three international students who were doing their postgraduate 

program at a British university in order to study the trajectory of 11 vocabulary words in 

a 1-year longitudinal study. He studied four kinds of knowledge for each word: spelling, 

associations, grammatical information, and meaning. In the association task, the 

participants produced three responses to each word. The ESL learners’ associations were 

compared to a native speaker norming list and were categorized as 0 (not native-like: 

none of the three responses matched any of those on the norming list), 1 (minimally 

native-like: some response matched infrequent ones on the norming list), 2 (native-like: 

responses were similar to those typical of the norming group), and 3 (highly native-like: 

responses were similar to those in the top half most frequent responses of the norming 

list). Schmitt found steady progress in the native-likeness of the ESL learners’ 

associations for a majority of the words. In addition, there was concurrent increase in the 

learners’ word meaning scores and association scores. As meaning knowledge of the 11 

words expanded, associations gradually became more native-like.  

These two studies (Noordman et al., 2000; Schmitt, 1998b) motivated the current 

investigation on semantic convergence in Mandarin-English bilingual speakers. 
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Compared to English monolinguals, Mandarin-English unbalanced bilinguals should 

have less verbal experience with English and subsequently a less consolidated body of 

English semantic knowledge. Therefore, word association responses should be less 

homogeneous (or more heterogeneous) across individuals in the bilingual group than 

across individuals in the monolingual group.  

 

PARADIGMATIC AND SYNTAGMATIC RELATIONS IN SEMANTIC ORGANIZATION FOR 
BILINGUAL AND MONOLINGUALS SPEAKERS 

Research on first language acquisition has shown that at approximately nine years 

of age a shift from syntagmatic (words co-occurring together in a language, e.g. 

good→ice cream) to paradigmatic (words that belong to the same grammatical class, e.g. 

good→bad) responses occurs in children’s word associations (Entwisle, 1966). This shift 

has been attributed to changes in children’s cognitive abilities and their increased lexical 

knowledge (Nelson, 1977). In adults, syntagmatic responses may become prevalent 

again; however, at this stage of development, the syntagmatic responses tend to be more 

advanced than those appearing in childhood (e.g., good → will) and indicate more 

experience with a language (Entwisle, 1966).  

Fitzpatrick and Izura (2011) classified the association responses of bilingual 

adults’ in both English and Spanish, to investigate the types of associations provided by 

the participants in both of their languages. In their study, 24 late bilingual Spanish (their 

first language or L1) and English (their second language or L2) adults responded to a 

discrete word association task in which they gave one association response to each 

stimulus word. The researchers classified subjects’ responses into the following 

categories: related in form and meaning (e.g. football→ball), related in meaning and by 
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collocation (e.g. bird→feather), related by collocation only (e.g. Robin→Hood), related 

in form (e.g. toe→too), having equivalent meaning (e.g. cup→mug), and having 

nonequivalent meaning (e.g. shoes→run). Results indicated that many of the participants’ 

responses in Spanish (about 41%) and English (about 35%) were nonequivalent in 

meaning (e.g. party→celebrate), indicating the presence of many syntagmatic relations. 

The researchers also found two significant differences between the bilingual speakers’ L1 

and L2. The subjects produced more collocations in their L1 than in their L2 (16% vs. 

2%) and more equivalent meaning categories in L2 than in L1 (20% vs. 12%). 

Collocations are responses which only relation to the stimulus word is their tendency to 

co-occur in a language (e.g. captain→Sparrow) and are considered syntagmatic in nature. 

Equivalent meaning responses are those in which meaning is equivalent to the meaning 

of the stimulus word (e.g. prince→king) and are considered paradigmatic. Thus, when 

responding in L1, the bilingual speakers were better able to provide advanced 

syntagmatic responses that draw from extensive verbal experience; when responding in 

L2, the bilingual speakers relied to a greater extent on synonymy and coordinate semantic 

relationships, both of which are more likely to be learned by late bilinguals in a formal 

educational setting.  

Based on Fitzpatrick and Izura’s (2011) research study, it was hypothesized that 

the bilingual speakers in the current study would produce more syntagmatic responses in 

their L1 (Mandarin) than in their L2 (English), and that when English performance was 

compared between groups, the bilingual speakers would produce fewer syntagmatic 

responses than the English monolinguals. 
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CROSS-LINGUISTIC OVERLAP IN SEMANTIC REPRESENTATION FOR BILINGUAL AND 
MONOLINGUAL SPEAKERS 

Research has shown that the amount of cross-linguistic overlap of responses in 

bilingual speakers is dependent on categories, word types and grammatical classes 

(Roberts & Le Dorze, 1997; 1998; Van Hell & De Groot, 1998; Ward et al., 2006). For 

example, earlier studies of response overlap in bilingual speakers have shown that 

concrete words, cognates and nouns share stronger semantic links than abstract, non-

cognates and verb pairs of translations, suggesting different semantic representations for 

different word types in bilingual memory (Van Hell & De Groot, 1998; De Groot, 1992a, 

De Groot, 1992b).  

Van Hell and De Groot (1998) conducted a research investigation in which they 

had eighty Dutch (L1) and English (L2) unbalanced bilingual students complete a word 

association task in both languages in order to compare their within and between language 

association responses. The participants were asked to answer with the first word that 

came to their mind to each of 120 translation pairs (60 nouns and 30 verbs used as 

stimulus words and 30 adjectives used as fillers to prevent bias) seen on the screen across 

four conditions in two different sessions. The four conditions for testing were the 

following: 1) stimulus presented in Dutch and participant was asked to respond in Dutch, 

2) stimulus presented in English and participant was asked to respond in English, 3) 

stimulus presented in Dutch and participant was asked to respond in English, 4) stimulus 

presented in English and participant was asked to respond in Dutch. Half of the 

participants were assigned to the within language condition on the first trial and the rest 

were assigned to the between language condition. The 40 participants who were assigned 

to the within language condition during the first session took part in a third session in 

order to get a baseline measure for consistency of responses. Results indicated that 
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participants were not consistent in their productions in all conditions when they had to 

perform the same task twice. The main effect of language was marginally significant, as 

overlap in Dutch (the participants’ L1) responses to all words (31.3%) was slightly 

greater than overlap in English (the participants’ L2) responses (27.6%). When 

comparing word types by language, there was more cross-linguistic overlap for nouns 

(30.9%), concrete words (35.6%) and cognates (33%) than for verbs (28%), abstract 

words (23.4%) and non-cognates (25.9%). In general, overlap for both, the within and 

between language conditions, was low (e.g. 45% for Dutch nouns, 41% for Dutch verbs, 

39% for English nouns, and 33% for English verbs), indicating high heterogeneity in 

bilingual speakers’ responses. This heterogeneity in their responses supports the view that 

bilingual speakers have a more distributed semantic knowledge than monolinguals (Van 

Hell & De Groot, 1998).  

Overlap of responses in bilingual speakers is not only dependent on the type of 

words tested but also on the types of categories used for testing (Roberts & Le Dorze, 

1997; 1998;). For example, when asking subjects to say as many items as they can for 

categories such as “animals” and “foods”, there might be a greater overlap of responses 

in the animal category than in the food category, independently on the language in which 

the participant is being tested. Roberts and Le Dorze (1997) conducted a research study 

with 40 neurologically normal English and French balanced bilingual adults to assess the 

overlap in responses within and between languages. The subjects were provided with two 

minutes to name as many items as they could from two different categories, specifically 

animals and food, in both languages during two different trials. All participants were 

tested for both categories in English and French. The order of presentation of language 

and categories was randomly assigned. Results indicated that overlap in responses within 

and between languages across both tests was 56 to 60% for the category of animals. 
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However, there was more variability in overlap within and between languages for the 

category of foods. For this category, there was an overlap in English responses of 44% 

across both trials and 51% of overlap of responses in French from test 1 to test 2. In 

addition, the cross-linguistic overlap between English and French was 51% across trials. 

These results indicated no significant difference in the amount of response overlap when 

comparing subjects’ within and between languages. However, there was a significant 

difference in the amount of response overlap from one category to the other, with the 

category of animals eliciting greater overlap in responses from trial 1 to trial 2 than the 

category of food. According to Roberts and Le Dorze (1997), these findings suggest that 

“some semantic fields may have a similar type and degree of semantic organization 

across languages, while others may differ even in people who learned both languages in 

childhood and claim equal abilities in their two languages” (p.432).  

When studying bilingual populations, researchers must take into account that 

research may yield different results if different parameters are being measured, such as 

languages’ proximity and methodology used. For example, conducting research with 

bilinguals that speak two typologically different languages might lead to different results 

than conducting research with bilinguals who speak two typologically proximal 

languages even if the methodology used is similar. Ward et al. (2006) conducted a 

research study with 36 Chinese-English bilinguals. The participants were asked to write 

down items for ten different categories during two different sessions. The categories used 

in their study were: animals, sports, vegetables, occupations, types of music, fruit, 

subjects studied in school, relatives, breakfast foods, and entertainment. The participants 

were asked to write down as many items as they could think of that belonged to each 

category. Half of the participants were asked to respond in the same language in both 

sessions (English-English or Chinese-Chinese) and the rest were asked to respond in 
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different languages across both sessions (e.g. English-Chinese or Chinese-English). 

Results indicated more overlap in responses for individuals that listed items in the same-

language conditions (common element correlation mean = .60, range = .43-.70) than for 

individuals that listed items in different-languages across sessions (common element 

correlation mean = .45, range = .31-.58). This pattern was shown statistically significant 

in seven of the ten categories and marginally significant for the other three categories. 

These findings suggest that in unbalanced bilinguals who speak two typologically 

different languages, within language responses are more similar (60% averaged over 

Chinese-Chinese and English-English conditions) than between language responses (45% 

averaged over Chinese-English and English-Chinese conditions) when using a category 

generation task. In contrast to their findings, Van Hell and De Groot (1998) found an 

overlap of 33% to 45% within and between languages for unbalanced bilinguals who 

speak typologically similar languages.  

These studies suggest that cross-linguistic overlap in semantic representations 

may vary depending on category (Roberts and Le Dorze, 1997), and word type (Van Hell 

& De Groot, 1998). In addition, participants provide more overlapped responses when 

they respond in the same language than when they respond in two different languages 

(Ward et al., 2006). For the present study, a repeated word association task was used with 

a group of Mandarin-English bilinguals and a group of English monolinguals. The 

bilingual speakers completed the task in their two languages during two different 

sessions. The monolingual speakers completed the task in English during both sessions. 

This study aims to compare the cross-linguistic overlap of bilinguals of typologically 

different languages with the overlap in monolingual speakers’ responses.  Based on the 

literature review of Van Hell and De Groot (1998), Roberts and Le Dorze (1997; 1998), 

and Ward et al. (2006), it is hypothesized in this study that the within-language overlap 
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among monolinguals will be greater than the cross-linguistic overlap among bilingual 

speakers. 
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METHOD 

The data sets included in this thesis were collected during 2008 and 2009 by 

undergraduate and graduate students affiliated with the Language Learning and 

Bilingualism laboratory at the University of Texas at Austin. The first set of data was 

gathered from 30 Mandarin-English bilingual adults (Shieh, 2009). The second set of data 

was gathered from 32 English monolingual adult participants. Each group of participants 

was asked to attend two sessions. All bilingual subjects attended both sessions but two 

monolingual participants did not show up for the second session. Thus, data from 30 

monolingual subjects were used for the present study. The following is a description of 

the participants and how the data were gathered. 

 

PARTICIPANTS  

The Mandarin-English bilingual group was comprised of 16 females and 14 males 

ranging from 19 to 41 years old (M=25.2, SD=5.44). They were either students at the 

University of Texas at Austin or worked in Austin. Most of the participants were 

originally from Taiwan (21 participants) and the rest were from Mainland China. All 

bilingual participants had to meet the following criteria in order to participate in the 

study: a) be proficient in Mandarin Chinese and English, b) have lived in an English 

speaking country for at least two years, c) be able to read both Chinese and English, and 

d) have no known cognitive impairments.  

The bilingual participants completed a Language Use Questionnaire in which they 

reported the amount of daily language use and rated their proficiency in each language. 

The mean of English language use was 60% (SD=15%), ranging from 26 to 87%. The 
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mean of Mandarin use was 40%, ranging from 13 to 74%. The language proficiency in 

both languages was gathered from a self-rating scale from 1 to 5, in which 1 was “non-

fluent” and 5 was “native fluency”. Subjects rated their proficiency in the areas of 

listening, writing, speaking, and reading for each language. Mandarin proficiency had a 

mean of 4.77 (SD=.50) and ranged from 3 to 5 points. English proficiency ranged from 3 

to 5 as well, with a mean of 3.87 (SD=.51). The participants’ mean number of years 

living in an English-speaking country was 8.07 (SD=5.28), the average age of 

immigration was 16.6 years of age (SD=7.3), and the mean onset of English exposure 

was reported to be 10.7 years of age (SD=3.51). Therefore, the bilingual speakers can be 

considered late sequential bilinguals.  

The English monolingual group was comprised of 15 females and 15 males 

ranging from 18 to 29 years old (M=21.87, SD=2.71).  They were students at the 

University of Texas at Austin and were born and raised in an English speaking country. 

The monolingual participants had to meet the following criteria in order to participate in 

the study: a) be an English-native speaker, b) not speak any other languages, and c) not 

have any cognitive impairments.   

 

STIMULI  

Both groups were presented with a recording of 36 pairs of frequently occurring 

and early acquired words compiled by Sheng et al. (2006). The bilingual group responded 

to the stimuli twice in two different sessions, once to the English stimuli and once to the 

Mandarin Chinese translation equivalents. The monolingual group was presented with the 

same stimuli in English in two different sessions. The stimuli included 12 nouns, 12 

verbs, and 12 adjectives (see Table 1 for a list of the words by its category). A native 
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speaker of English recorded the English stimuli and a native Mandarin speaker recorded 

the Mandarin stimuli in a sound proof booth.  

 

Table 1. Stimulus Words by Category. 

Adjectives Nouns Verbs 
angry car bring 
bad chair catch 
big corn draw 
easy door eat 
fat eye find 
happy fork give 
rainy horse jump 
sick juice pull 
sleepy ocean read 
sticky pants sell 
thirsty spider sing 
wide teacher stand 

PROCEDURE 

The stimuli were presented to the participants with several other tasks such as 

naming, category generation, and story re-telling. The present study only reports on the 

repeated word association task. Each session took approximately 90 minutes to complete 

and the two sessions were separated by an interval of between two and 20 days. Student 

researchers from the speech-language pathology program at the University of Texas at 

Austin were in charge of collecting the data for both sessions. One English native speaker 

and two Mandarin native speakers collected the data for the bilingual group. For the 

monolingual group, one native English-speaking student conducted both sessions.  
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Bilingual group 

Each session was divided into two parts for the bilingual group. Half of the 

participants in the bilingual group (15 adults) were given the English stimuli during the 

first part of the session and Mandarin stimuli during the second part. For the other half of 

the participants, the order of presentation of the stimuli was reversed. During each 

session, a total of 18 English words and 18 Mandarin words were presented three times, 

each time in a different order. The English and Mandarin words presented in the same 

session were not translation equivalents. The number of adjectives, nouns, and verbs was 

balanced; in other words, 6 adjectives, 6 nouns, and 6 verbs were presented in each 

language for each session. The same set of words was presented in the other language 

during the second session. 

The participants were instructed to say into a microphone the first word that came 

to their mind after hearing the pre-recorded stimulus word from the computer (the E-

Prime Version 2.0 computer program was used to present the words). An examiner 

recorded verbatim every response produced by the participant. The participants were 

given 10 seconds to respond and were allowed to give another response if the researcher 

noticed a repetition of a past response. 

The instructions for the task were provided in the language in which the task was 

to be completed. The participants were provided with the following directions: 

 

“Sometimes when you hear one word you think of another. For example, when 

you hear the word “brother” you might think of the word “sister.” Or when you 

hear the word “birthday” you might think of the word “cake”. You will hear a list 

of words from a computer. Each time you hear a word, say the first word that 

comes to your mind. Try not to cough or make sounds like “uhmm” or “ah”. If the 
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word you want to say is “computer”, don’t say anything extra like “a computer” 

or “I think of a computer”; just say “computer” and nothing else. Sometimes 

you’ll hear the same words that you heard before; if this happens, try to give me a 

different word, not the ones you gave me before.  

Let’s do a short practice. 

Moon____ Swim____ Green____ Swim____ Moon____ (played by the 

computer) 

You will hear a list of 18 words. Each word will be presented three times. You 

will be timed for your response, so please respond as soon as possible. 

Do you have any questions? Let’s begin.”  

Reaction times for word association responses were recorded by the E-prime 

program. However, this thesis will focus on response types only and will not report 

reaction time data. 

 

Monolingual group 

The monolingual group was asked to complete the same task in two different 

sessions. During each session, 36 English stimulus words (12 adjectives, 12 nouns, and 

12 verbs) were presented 3 times, each time in a different order. During the second 

session, the same 36 stimulus words were presented 3 times to each participant in a 

different order than the first session. Monolingual participants also were instructed to 

respond to the stimulus word with the first word that came to mind. The instructions were 

provided in English by one of the researchers. They were the same instructions provided 

to the bilingual group. 
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DATA ANALYSES 

Two undergraduate students and one graduate student from speech-language 

pathology coded the four sets of data: bilingual-English, bilingual-Mandarin, 

monolingual- session 1, and monolingual- session 2. A bilingual Mandarin-English 

graduate student coded data in Mandarin. An English native speaker (undergraduate 

student) and a bilingual Spanish-English graduate student coded the data in English. 

Word association responses were transcribed using the Systematic Analysis of Language 

Transcript (SALT) software. 

 

Analysis of heterogeneity in semantic knowledge representation 

To answer the first research question- Do bilingual speakers show greater 

heterogeneity in semantic knowledge representation than monolingual speakers?- Three 

group-level measures to index heterogeneity were derived: type/token ratio (TTR), 

proportion of idiosyncratic responses, and frequency of occurrence of the three most 

common responses (TOP3-Frequency).  

TTR is calculated by dividing the number of different valid responses for a 

particular stimulus by the number of total valid responses for that stimulus. Valid 

responses are defined as responses that are produced within 10 seconds after listening to 

the stimulus word and are not a repetition of the stimuli or of a previous response. In 

other words, responses were considered invalid if the participant 1) did not respond to the 

stimulus word (or said “I don’t know”) within 10 seconds; 2) answered with the stimulus 

word (e.g. responded with the word “angry” to the stimulus word “angry”); or 3) repeated 

a response for the same stimulus word (e.g. responding with the word “happy” on two 

different occasions for the stimulus word “angry”). For instance, the word “bad” elicited 

a total of 89 valid responses in the bilingual speakers [(30 people x 3 response 



 19 

opportunities per person) – one repetition of a prior response]. Among the 89 valid 

response tokens, there were 46 different word types, resulting in a TTR of 0.52 (46/89) 

for this stimulus. In the language sample analysis literature, TTR is typically used as an 

index of lexical diversity. In the current study, an adaptation of this measure to index 

heterogeneity was done; therefore, the higher the TTR value, the greater the 

heterogeneity in the group’s responses.  

Idiosyncratic responses are defined as responses produced by only one person in 

the group. For instance, among the 46 response types to the word “bad” produced by the 

bilingual speakers 36 were produced by only one person, resulting in 78% of 

idiosyncratic responses. The interpretation of this measure is transparent as higher value 

means greater idiosyncrasy in responses. 

To identify the three most common responses, the “Generate Word List Function” 

in SALT was used. The generated word list provides a tally of all responses types and 

their number of occurrence. For instance, for the word “bad”, the most frequent response 

produced by the bilingual speakers was “good” (produced by 26 individuals), the second 

most frequent response was “worse” (produced by 8 individuals) and the third most 

frequent response was “evil/broken/boy” (representing a three-way tie, as each was 

produced by 3 individuals). Therefore, the total occurrence of the TOP3 responses for 

“bad” equals 37 (26+8+3=37; only one word in the three-way tie was counted to avoid 

inflation of the value). For this measure (TOP3-Frequency), higher value indicates 

greater convergence/homogeneity within members of a group.    
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Analysis of categorical organization in semantic knowledge representation 

To answer the second research question- To what extent do bilingual speakers use 

paradigmatic and syntagmatic relations to organize their semantic knowledge?- The 

TOP3 responses for every stimulus were coded as either paradigmatic or syntagmatic. 

Not all the responses provided were coded due to time constraints; however, given the 

frequency of the TOP3 responses, analyzing these responses should provide a fairly 

representative view of the use of syntagmatic and paradigmatic relations.  Examples of 

subtypes of syntagmatic responses were causal (e.g. rainy-umbrella), functional (e.g. car-

drive), syntactic (e.g. windy-today), and descriptive (e.g. corn-yellow). Examples of 

paradigmatic responses included superordinates (e.g. horse-animal), coordinates (e.g. car-

truck), subordinates (e.g. spider-tarantula), synonyms (e.g. angry-mad), and antonyms 

(e.g. rainy-sunny). The averages of syntagmatic and paradigmatic responses were 

calculated and then compared between all four sets of data: bilingual-English, bilingual-

Mandarin, monolingual- session 1, and monolingual- session 2. 

 

Analysis of overlap in semantic knowledge representation 

To answer the third research question – What is the degree of cross-linguistic 

overlap in bilingual speakers’ semantic representation? – A comparison between English 

and Mandarin’s TOP3 responses for each stimulus was done. In addition, the percentage 

of overlapping responses was also calculated. For instance, for the stimulus “easy” and its 

Chinese equivalent, the bilingual speakers’ TOP3 English responses were “hard”, 

“difficult”, and “task”; and their top 3 Mandarin responses were “difficult”, “simple”, and 

“hard”. Because 4 of the 6 top responses were cross-language synonyms (translation 

equivalents), for this particular stimulus, the percentage of cross-linguistic overlap was 

4/6= 66%. The same analyses were conducted to compare the monolinguals’ TOP 3 
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responses for each word between session 1 and session 2. The percentage of overlapping 

(or identical) responses across sessions for monolingual speakers served as the baseline 

comparison in considering cross-linguistic overlap in bilingual speakers’ semantic 

representations.   
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RESULTS  

RESULTS FOR QUESTION ONE: DO BILINGUAL SPEAKERS SHOW GREATER 
HETEROGENEITY IN SEMANTIC KNOWLEDGE THAN MONOLINGUALS? 

Means and standard deviations for each of the three measures (TTR, proportion of 

idiosyncratic responses, TOP3-frequency) were calculated for each group and each word 

class. The values are presented in Table 2.  Because the values are similar between 

monolingual-session1 and monolingual-session 2, the average of the two sessions was 

used to represent the overall performance of the monolingual groups.  

 

Table 2. Means and Standard Deviations (SD) for Variables Measured. 

 Bilingual-English Bilingual-Mandarin Monolingual 

TTR        0.44 (0.09) 0.44 (0.07) 0.41 (0.08) 

Adjective 0.46 (0.09) 0.46 (0.05) 0.41(0.09) 

Noun  0.40 (0.09) 0.40 (0.10) 0.38 (0.07) 

Verb  0.48 (0.07) 0.46 (0.05) 0.43 (0.07) 

Idiosyncrasy 0.69 (0.09) 0.65 (0.07) 0.64 (0.06) 

Adjective 0.69 (0.08) 0.65 (0.06) 0.67 (0.06) 

Noun  0.62 (0.06) 0.63 (0.07) 0.59 (0.05) 

Verb  0.75 (0.08) 0.67 (0.08) 0.66 (0.05) 

TOP3-Frequency 34.92 (8.61) 32.97 (8.08) 35.60 (9.91) 

Adjective 36.08 (9.78) 31.83 (6.40) 36.75 (12.06) 

Noun  34.67 (8.67) 34.17 (10.40) 35.13 (9.37) 

Verb  34.00 (7.90) 32.92 (7.44) 34.92 (8.76) 

Note. TTR=type token ratio (number of different valid responses divided by number of 
total valid responses); idiosyncrasy=number of idiosyncratic responses divided by 
number of different valid responses; TOP3-frequency=total frequency of occurrence of 
the TOP3 most common responses. 
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First, a comparison of the bilingual speakers’ performance between English and 

Mandarin was done using three two-way ANOVAs. In each ANOVA, language (English, 

Mandarin) and word class (adjective, noun, verb) were used as the independent variables. 

The dependent measure was respectively TTR, proportion of idiosyncratic response, and 

the total occurrence of the TOP 3 responses. All statistical analyses were conducted using 

the STATISTICA software (version 7).  

When TTR and TOP3-frequency were the dependent measures, there were no 

significant effects and no interactions. When proportion of idiosyncratic responses was 

the dependent measure, there was a main effect of language, F(1,33)= 9.37, p= .004, ŋp
2 = 

.22. The bilingual speakers produced more idiosyncratic responses in English than in 

Mandarin. The effect of word class was also significant, F(2,33)= 6.12, p= .005, ŋp
2 = .27. 

Posthoc tests indicated that nouns (M=.62, SE=.017) elicited fewer idiosyncratic 

responses than verbs (M=.71, SE=.017). Adjectives (M=.67, SE=.017) were not 

significantly different from either nouns or verbs. The interaction between language and 

word class was also significant, F(2,33)= 4.32, p= .021, ŋp
2 = .21. Between the two 

languages, English verbs elicited more idiosyncratic responses than Mandarin verbs. 

Within bilingual English, verbs elicited more idiosyncratic responses than nouns; within 

bilingual Mandarin, the three word classes elicited a similar number of idiosyncratic 

responses (see Table 2 for means).  

Next, the bilinguals’ English performance was compared to the monolinguals’ 

performance (averaged over the two sessions). Three two-way ANOVAs were conducted. 

In each ANOVA, group (bilingual, monolingual) and word class (adjective, noun, verb) 

were used as the independent variables. The dependent measure was respectively TTR, 

proportion of idiosyncratic responses, and TOP3-frequency.  
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When TTR was the dependent measure, there was a main effect of group, 

F(1,33)= 8.42, p= .007, ŋp
2 = .20. The bilingual speakers had a higher TTR value than the 

monolinguals. When proportion of idiosyncratic responses was the dependent measure, 

the effect of group [F(1,33)= 13.94, p< .001, ŋp
2 = .30] and the effect of word class 

[F(2,33)= 13.60, p< .001, ŋp
2 = .45] were both significant. The bilingual speakers had a 

higher proportion of idiosyncratic responses than the monolingual speakers. Nouns 

(M=.60, SE=.014) elicited fewer idiosyncratic responses than both adjectives (M=.68, 

SE=.014) and verbs (M=.71, SE=.014). Adjectives and verbs were not significantly 

different from each other. When TOP3-frequency was the dependent measure, there were 

no significant effects or interaction. 

To summarize, within the bilingual group, there were more idiosyncratic 

responses in L2 (English) than L1 (Mandarin). Between groups, bilingual speakers had 

higher TTR and greater idiosyncrasy than monolingual speakers. With regard to word 

classes, English nouns elicited more homogeneous responses than English adjectives and 

verbs. Mandarin words elicited comparable performance regardless of word class. 

Finally, Mandarin verbs elicited more homogeneous responses than English verbs in the 

bilingual speakers. 

 

RESULTS FOR QUESTION TWO: TO WHAT EXTENT DO BILINGUAL SPEAKERS USE 
PARADIGMATIC AND SYNTAGMATIC RELATIONS OR ORGANIZE THEIR SEMANTIC 
KNOWLEDGE? 

To compare the use of paradigmatic and syntagmatic responses of bilingual and 

monolingual speakers the percentage of occurrence among the subjects’ TOP 3 most 

frequent responses in both groups was calculated. The responses were coded with a “P” if 

they were paradigmatic and with an “S” if they were syntagmatic. Every response from 
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the TOP 3 responses given for four sets of data was coded: Bilingual-English, Bilingual-

Mandarin, Monolingual-session 1, and Monolingual-session 2. After coding all 

responses, the percentage of paradigmatic responses for each set of data was calculated. 

This calculation was done by adding the number of paradigmatic responses for all TOP 3 

responses to the 36 stimulus words, dividing it by the number of total responses, and 

multiplying it by 100. For example, the total number of “P’s” in all TOP 1+TOP 2+ TOP 

3 responses for all 36 stimulus words for the Bilingual-English dataset was 66 and the 

total number of responses (both paradigmatic and syntagmatic) was 126. Thus, the 

percentage of occurrence for “P” was calculated in the following manner: (66/126)*100= 

52.38%. The same formula and procedure were used to calculate the percentage of 

syntagmatic responses in each set of data. Percentages for paradigmatic and syntagmatic 

responses of every set of data are presented in Table 3.  

 

Table 3. Percentages of Paradigmatic and Syntagmatic Responses. 

 % Paradigmatic % Syntagmatic 

Bilingual English 52.38 47.61 

Bilingual Mandarin 55.24 44.75 

Monolingual- session1 45.73 54.26 

Monolingual session 2 41.04 58.95 

Note. Bilingual speakers provided comparable paradigmatic responses in English and 
Mandarin. Bilingual speakers provided more paradigmatic responses than monolingual 
speakers. 
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RESULTS FOR QUESTION THREE: WHAT IS THE DEGREE OF CROSS-LINGUISTIC OVERLAP 
IN BILINGUAL SPEAKERS’ SEMANTIC REPRESENTATION 

To compare the degree of overlap, a mixed-model ANOVA was conducted with 

group (bilingual, monolingual) and word class (adjective, noun, verb) as the independent 

variables and mean proportion of overlap as the dependent measure. There was a main 

effect of group, F(1,33)= 33.96, p<.001, ŋp
2 = .52. The same-language overlap in the 

monolinguals was much greater than the between-language overlap in the bilingual 

speakers. The effect of word class and the interaction between group and word class were 

not significant. Means and SDs are presented in Table 4. 

 

Table 4. Mean proportion (SD) of overlap. 

 Bilingual Monolingual 

Adjective 0.48 (0.23) 0.77 (0.28) 

Noun  0.56 (0.30) 0.75 (0.17) 

Verb  0.39 (0.27) 0.76 (0.18) 

All words 0.48 (0.27) 0.76 (0.21) 
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DISCUSSION 

The present study aimed to examine semantic representation of bilingual speakers 

who speak two typologically different languages. Three analyses were conducted to 

answer the following research questions: 1) Do bilingual speakers demonstrate greater 

heterogeneity in semantic knowledge than monolinguals? 2) To what extent do bilingual 

speakers use paradigmatic and syntagmatic relations to organize their semantic 

knowledge? 3) To what degree is there cross-linguistic overlap in bilingual speakers’ 

semantic representation? In the following section a discussion of each research question 

is presented. 

 

DO BILINGUAL SPEAKERS DEMONSTRATE GREATER HETEROGENEITY IN SEMANTIC 
KNOWLEDGE REPRESENTATIONS THAN MONOLINGUAL SPEAKERS? 

In the literature review for this section two studies were reviewed (Noordman et 

al., 2000; Schmitt, 1998b). Noordman et al. (2000) investigated the semantic knowledge 

of students that were experts in the domain of economics as compared to the knowledge 

of students that were non-experts in the field. The researchers used a word association 

task in which participants were asked to say as many words as they could think of for 

each of nine stimulus words; all stimulus words were related to economic concepts. The 

experts’ group was found to be more homogeneous in their responses and have less 

idiosyncratic responses than the non-experts’ group. In the same manner, experts in a 

language should have less heterogeneity in their responses to word association tasks than 

non-experts in that language. 

Schmitt (1998b) conducted a study in which he followed the trajectory of 11 

vocabulary words in a 1-year longitudinal study. There were three international students 
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in his study whose first language was not English. Schmitt used a repeated word 

association task as part of his methodology. He found that the ESL students became more 

native-like in their responses as they had more exposure to English. These results suggest 

that the more exposure a person has to a language (or two languages) the greater the level 

of expertise they will have in that language (or languages), resulting in a body of 

semantic knowledge that is organized more similarly as that of native speakers. 

The first hypothesis of the present study was that monolingual speakers would 

have a more condensed and homogeneous body of semantic knowledge than bilingual 

speakers because monolinguals are considered to be experts of English and unbalanced 

bilinguals are not. Results from this study confirm this hypothesis.  

Three group-level measures to index heterogeneity were derived for the present 

study: type/token ratio (TTR), proportion of idiosyncratic responses, and frequency of 

occurrence of the top three most common responses (TOP3-Frequency). Two separate 

analyses were conducted. First, a between-language analysis was conducted in which 

these three variables were compared across languages (English-Mandarin) and word class 

(nouns, adjectives, and verbs). For the second analysis, the same variables were 

compared between the Bilinguals’ English performance and the Monolinguals’ 

performance. Results indicated several interesting findings. Within the bilingual group, 

there were more idiosyncratic responses in the participants’ L2 (English) than in their L1 

(Mandarin). As Noordman et al. (2000) stated, higher idiosyncrasy means more 

variability in responses and a more heterogeneous core of semantic knowledge. Thus, it 

can be said that bilingual speakers have a more homogeneous core of semantic 

knowledge in Mandarin than in English and have greater expertise in the Mandarin 

language because they produced less idiosyncratic responses in Mandarin. This expertise 



 29 

level can be due to the higher experience the participants have with Mandarin (their L1) 

as compared to their experience with English (their L2).  

 Between groups, bilingual speakers had higher TTR and greater idiosyncrasy 

than monolinguals. As stated previously, higher TTR in the group means higher 

heterogeneity in responses. Thus, participants have less expertise in a language if their 

TTR is high for that language. In the same manner, participants’ expertise in a language 

will be low if they have a high number of idiosyncratic responses. The bilingual speakers 

in the present study demonstrated less expertise in English and a more diffuse body of 

semantic knowledge of English than the monolingual speakers.  

With regard to word classes, English nouns elicited more homogeneous responses 

than English adjectives and verbs in both monolinguals and bilingual speakers. In 

contrast, Mandarin words elicited comparable performance regardless of word class. The 

English noun advantage over adjectives and verbs and the lack of such an advantage in 

Mandarin can be attributed to the differential importance of nouns in the two languages. 

Take, for example, the composition of the early lexicon in children who are acquiring 

English. English-learning children’s lexicon is characterized by a noun bias, with a large 

percentage of the words being object labels (Gentner, 1981, 1982). This noun bias is 

much reduced and sometimes even absent for languages such as Spanish and Mandarin 

(Bornstein et al., 2004; Tardif, 1996). In addition, unlike Mandarin, which is a pro-drop 

language that permits the omission of subjects from an utterance, English utterances 

require subjects. For instance, in response to the question “Have you eaten lunch?”, a 

Mandarin speaker may answer with “Eaten.”, whereas an English speaker must say “I 

have.” Thus, the two languages emphasize the predicate components in sentences to a 

different degree. Because adjectives and verbs usually occupy the predicate position in 
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sentences, this cross-linguistic difference in sentence structure may also underlie the 

different word class profiles in the current word association task.   

Moreover, findings of the present study suggest that cross-linguistically, 

Mandarin verbs elicited more homogeneous responses than English verbs in the bilingual 

speakers. Again, this can be attributed to the fact that Mandarin is a more verb-oriented 

language than English. Mandarin Chinese utilizes a larger set of verbs to encode 

meanings that are often encoded by nouns in English (Tardif, 2006). Another possible 

explanation is that the Mandarin advantage over English reflects the bilinguals’ greater 

experience with Mandarin, their first and stronger language. The effect of experience on 

semantic convergence may be particularly strong for the class of words that is the most 

difficult, in this case, the verbs (Gentner, 1981).  

 

TO WHAT EXTENT DO BILINGUAL SPEAKERS USE PARADIGMATIC AND SYNTAGMATIC 
RELATIONS TO ORGANIZE THEIR SEMANTIC KNOWLEDGE? 

Monolingual and balanced bilingual adults have been found to have more 

syntagmatic than paradigmatic associations when responding to word association tasks 

(Entwisle, 1966; Fitzpatrick & Izura, 2011). Fitzpatrick and Izura (2011) compared 

Spanish-English bilinguals’ responses provided for a word association task. Their 

research showed that bilingual adults have more collocations, a subtype of syntagmatic 

responses, in their L1 (16%) than in their L2 (2%) and more equivalent meaning 

responses, a subtype of paradigmatic responses, in their L2 (20%) than in their L1 (12%). 

The greater use of collocation responses to word association tasks in their L1 could be 

due to their extensive verbal experience with that language. In contrast, the greater use of 

equivalent meaning responses in their L2 could be due to their use of synonymy and 
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coordinate semantic relationships, which are likely to be learned in a formal educational 

setting.  

The second and third hypotheses of the present study were developed based on 

Fitzpatrick and Izura’s (2011) research study. It was hypothesized that bilingual speakers 

in the current study would produce more syntagmatic responses in their L1 (Mandarin) 

than in their L2 (English), and that when English performance was compared between 

groups, the bilingual speakers would produce fewer syntagmatic responses than the 

English monolinguals.  

In the cross-language comparison of the bilingual group, results from the present 

study indicated that bilingual speakers produced comparable syntagmatic (e.g., happy-

smile, spoon-eat, catch-ball) and paradigmatic responses (e.g., happy-sad, spoon-

chopsticks, catch-throw) in both languages (Mandarin and English). Specifically, in 

English, bilingual speakers produced 47.61% syntagmatic responses and 52.38% 

paradigmatic responses; in Mandarin, the bilingual speakers produced 44.75% of 

syntagmatic responses and 55.24% of paradigmatic responses. These findings did not 

support the second hypothesis, which stated that bilingual speakers would produce more 

syntagmatic responses in their L1 than in their L2.  Possible explanations for this 

similarity in results might be that the stimulus words were too easy for any cross-

linguistic differences to emerge or that the stimuli did not lead to many collocations in 

the participants’ L1. An additional explanation is that perhaps the type of English 

instruction late bilingual speakers receive is more syntagmatic-oriented, thus, leading 

bilinguals to have comparable syntagmatic relations in English (their L2) and Mandarin 

(their L1).  Further research is needed to explore the semantic relations that are used to 

organize the L1 and L2 lexicon. 
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In the between group comparison, results from the present study indicated that 

bilingual speakers produced fewer syntagmatic associations (47.61%) and more 

paradigmatic associations (52.38%) than the monolinguals (Monolinguals- session 1: 

paradigmatic 45.73%, syntagmatic 54.26%; Monolinguals- session 2: paradigmatic 

41.04%, syntagmatic 58.95%). These findings support the third hypothesis of the present 

study. As monolingual research shows (Entwisle, 1966), adults use more advanced and 

complex syntagmatic relations than paradigmatic relations because they are presumed to 

have more extensive experience with a language. Thus, it can be concluded that the 

monolingual group produced more advanced syntagmatic responses because monolingual 

speakers have had more years and more exposure to English than late bilinguals, who 

acquired English as their second language at a later stage of their lives.  

Additional research is needed to support and extend the significance of the current 

study’s results. Perhaps a future step would be to categorize syntagmatic and 

paradigmatic responses as Fitzpatrick and Izura (2011) did in their study and look at 

bilingual speakers’ performance according to this model. 

 

TO WHAT DEGREE IS THERE CROSS-LINGUISTIC OVERLAP IN BILINGUAL SPEAKERS’ 
SEMANTIC REPRESENTATION? 

Overlap of responses to verbal tasks in bilingual speakers has been the focus of 

recent research studies (e.g. Roberts & Le Dorze, 1997; Van Hell & De Groot, 1998; 

Ward et al., 2006). However, most studies have investigated overlap in responses 

between typologically proximal languages. Bilinguals’ cross-linguistic and same-

language overlap has been found to be dependent on several variables, such as semantic 

category, word class, and the degree of proximity of the bilinguals’ languages.  
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Bilingual speakers’ overlap in responses has been suggested to be dependent on 

categories. In Roberts and Le Dorze’s (1997) research study, balanced bilingual adults (in 

French and English) were asked to say as many items as they could think of for two 

different categories, specifically animals and food. Results indicated that overlap in 

responses was not significantly different when comparing same-language overlap and 

cross-linguistic overlap for the category of animals. For this category, overlap in 

responses was of 56-60% across the within and the between language conditions. 

However, in the category of foods, results indicated a significant difference in overlap of 

responses across three of the four conditions (a range of 44% to 51%). This indicates that 

balanced bilinguals’ associations vary depending on the significance and the type of 

category. In the present study, results indicated a cross-linguistic overlap of 48% for all 

stimulus words, which is comparable to the cross-linguistic overlap of the food category 

(51%) found in Roberts and Le Dorze’s research study.  

Bilinguals’ overlap in responses to word association tasks also has been found to 

be dependent on class type. In Van Hell and De Groot’s (1998) study, participants were 

asked to respond to a discrete word association task in both of their languages (English 

and Dutch) across four conditions during two different testing sessions. The researchers 

found low overlap in both the within and between language conditions. Their overlap 

ranged from 33% to 45% in all four conditions. This is much lower than what the 

monolingual participants of the present study showed (76%). A possible explanation is 

that bilingual speakers have a more distributed semantic knowledge and thus, less 

repetition of their responses will be seen as compared to monolingual subjects, who show 

more similarity in their responses across trials. 

 Van Hell and De Groot (1998) also found a greater cross-linguistic overlap in 

responses for nouns, concrete words and cognates than for responses for verbs, abstract 
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words and non-cognates suggesting that the first three word classes share more cross-

language similarity in their meaning than the latter word classes in unbalanced bilinguals. 

Unlike Van Hell and De Groot, results of the present study did not show word class 

differences in bilinguals’ cross-linguistic overlap: adjectives 0.48 (0.23), nouns 0.56 

(0.30), and verbs 0.39 (0.27). Although the means appeared to be different numerically, 

the large standard deviations prevented these differences from being statistically 

significant. A possible explanation has to do with the fact that the words used in the 

present study are early acquired and highly familiar, and that the adjectives, nouns, and 

verbs were matched in terms of difficulty level. 

Research with bilinguals that speak two typologically different languages has 

shown that bilingual speakers have a greater overlap in their responses when using the 

same language in both sessions than when using two different languages in two different 

sessions (Ward et al., 2006). Ward et al. (2006) conducted a research study with adult 

English-Mandarin unbalanced bilinguals. The researchers used a category generation task 

and measured the within and between-language overlap in their responses. Results of 

their study indicate lower within-language overlap (60%) in their bilingual Chinese-

English participants than the within-language overlap found in our monolingual English 

participants (76%). This difference could be possibly attributed to several factors such as 

participant difference (bilinguals versus monolingual speakers) or task difference (the 

category generation task is more open-ended and our task is more constrained because 

only three responses were allowed). Another possible explanation could be that as in Van 

Hell and De Groot’s (1998) study, unbalanced bilinguals will show low overlap in their 

responses even when a task is repeated, perhaps due to more distributed semantic 

knowledge of his/her languages. 
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 In the present study, a between-language overlap of 48% was found, which is 

comparable to the between-language overlap found in Ward et al.’s study (45%). In their 

study, the authors stated that “although a bilingual person’s languages may access a 

common conceptual system, the mapping of lexical to conceptual referents and perhaps 

even the nature of the conceptual referents themselves may differ across the two 

languages” (p.2343). Based on the present study’s findings and those of Ward et al.’s 

study it can be concluded that unbalanced bilinguals who speak two typologically 

different languages will elicit greater overlap in responses when using the same language 

on two different sessions than when responding in two different languages during two 

different sessions.  

Based on the literature review for this section it was hypothesized that the within-

language overlap among monolinguals in the two sessions would be greater than the 

cross-linguistic overlap among bilingual speakers. Results of the present study supported 

this hypothesis. Results indicated that the bilinguals’ cross-linguistic overlap (48%) was 

lower than the monolinguals’ same-language overlap (76%). This pattern held across 

three word classes: nouns, verbs, and adjectives.  

Future research should focus on studying typologically different languages with 

different methodologies (e.g. with the category generation task) and analyzing word 

classes in same-language and between-language conditions.  
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Conclusions 

In general, the findings of this study indicate that late bilinguals (second language 

learners) tend to utilize categorical relations to organize their semantic knowledge to a 

greater extent than monolinguals and that reduced experience with a second language can 

lead to greater heterogeneity in semantic knowledge in that language. In addition, 

findings of this study suggest that bilingual speakers have more distributed semantic 

representations than monolingual speakers. Additional research is needed to explore these 

three areas to enhance the understanding of bilinguals’ semantic knowledge 

representation. Further understanding of bilinguals’ semantic representation will help 

researchers and clinicians provide bilingual children with an enriching educational 

experience and validly assess and treat neurological disorders (such as aphasia) in 

bilingual adults.  
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Appendices 

APPENDIX A. TOP 3 RESPONSES IN ENGLISH FOR BILINGUAL SPEAKERS 
 
Stimulus 
Word 

TOP1 TOP2 TOP3 

angry happy mad upset 
bad good worse evil/broken/boy 
big small huge elephant 
easy hard difficult task 
fat skinny thin heavy/slim 
happy sad birthday excited 
rainy sunny umbrella cloudy/rain/wet 
sick medicine doctor/health cold 
sleepy bed tired awake 
sticky glue sticker/sweat candy/clean/smooth 
thirsty water drink hungry 
wide narrow road big 
car drive truck motorcycle 
chair table sit desk 
corn yellow food soup 
door window key/knob open/house 
eye nose glasses contact/ear 
fork spoon knife chopstick 
horse cow ride sheep 
juice drink apple orange 
ocean water blue/sea beach 
pants shirt shorts jeans 
spider web insect cockroach 
teacher student school professor 
bring take food give 
catch ball throw baseball 
draw paint write picture 
eat drink food hungry 
find lost search keys 
give take gift present 
jump high rope/walk sit 
pull push rope  drag 
read book write novel 
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sell buy money clothes/ebay/house/merchandise/salesman 
sing song dance happy 
stand sit jump upset 
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APPENDIX B. TOP 3 RESPONSES IN MANDARIN FOR BILINGUAL SPEAKERS (RESPONSES 
HAVE BEEN TRANSLATED TO ENGLISH) 
Stimulus 
Word TOP1 TOP2 TOP3 
angry happy unhappy merry/mad 

bad good  
fix/person/rott
en 

apple/cannot_be_used/computer/food/fruit
/horrible/not_good/radio/throw_away 

big small elephant wide 
easy difficult simple hard 

fat skinny 
obese/person/
pig elephant/food/round/tall/unhealthy 

happy merry sad angry 
rainy umbrella sunny wet 
sick healthy doctor take_medicine 
sleepy sleep awake bed 

sticky glue 
soft/cotton_ca
ndy disgusting/clean 

thirsty water 
hungry/bevera
ge drink_water 

wide narrow road thin 

car tire 
train/motorcy
cle/bus walk/gas 

chair desk sit wood 
corn yellow vegetable rice/potato 

door window 
open/lock/doo
rknob key 

eye nose glasses look 
fork spoon knife chopsticks 
horse cow sheep farm/animal/ride 
juice beverage milk/apple soda 
ocean blue ship water 
pants clothes shoes skirt 
spider spider_web insect mosquito/cockroach 
teacher student school teach 
bring gift take away take away2 
catch release opportunity hand 
draw write_words color watercolor 
eat drink food rice 



 40 

find lose thing discover 
give take gift money 
jump run high walk/jumprope/dance 
pull push tug drag 
read book write listen 
sell buy money market 

sing dance 
microphone/k
araoke music/happy 

stand sit_down sit run/lie 
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APPENDIX C.TOP 3 RESPONSES IN ENGLISH FOR MONOLINGUALS-SESSION 1 
Stimulus 
Word TOP1 TOP2 TOP3 
angry mad sad happy 
bad good boy/trouble kid/terrible 
big small large little 
easy hard simple difficult 
fat skinny obese thin 
happy sad smile angry/excited 
rainy day cloudy/water sunny/umbrella/wet 
sick well cough fever 
sleepy tired bed awake/night 
sticky glue candy/wet fingers/gum/sticker 
thirsty water drink hungry 
wide narrow large flat/open 
car drive truck automobile 
chair sit table desk 
corn cob yellow vegetable 
door open window knob 
eye ball see glasses/me 
fork spoon knife eat 
horse cow ride farm 
juice orange apple grape 
ocean water sea beach/fish 
pants shirt shorts shoes 
spider web bug/legs/scary bite/clack 
teacher student school pet 
bring take food basket/carry/give 
catch ball throw glove 
draw picture pencil color 
eat food hungry sleep 
find look lost search 
give take gift present 
jump high leap rope 
pull push rope flag 
read book magazine write 

sell buy money books/clothes/jail 
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sing song music loud 
stand sit tall/up chair 
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APPENDIX D. TOP 3 RESPONSES IN ENGLISH FOR MONOLINGUALS-SESSION 2 
Stimulus Word TOP1 TOP2 TOP3 
angry mad happy sad 
bad good dog kid/trouble 
big small little large 
easy hard difficult simple 
fat skinny food/large/obese thin 
happy sad smile excited 
rainy cloudy day/sunny umbrella 
sick tired bed flu 
sleepy tired bed pillow 
sticky candy glue/gooey/gum wet 
thirsty water drink hungry 
wide narrow large open 
car drive fast/truck driver/gas 
chair sit table legs/sofa 
corn cob yellow vegetable 
door open knob closed 
eye see ball look 
fork spoon knife eat 
horse cow ride farm/saddle 
juice orange apple/grape drink 
ocean water sea fish 
pants shirt shorts skirt 
spider web scary bite/legs 
teacher student pet apple/book/classroom/school/teach 
bring take brought/food gift/present 
catch ball glove/throw football 
draw picture pencil color 
eat food drink hungry 
find keep/look/seek lost hide/money/search 
give present gift take 
jump high rope leap 
pull push rope door/tug 
read book magazine newspaper 
sell buy clothes goods/money/sold/store 
sing song music choir/loud 
stand sit up tall 
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