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Abstract 

 

 Compound Vocabulary Knowledge Development in Mandarin-English 

Bilingual Children:  A Comparison with Monolingual English Children  

 

Leslie Wang, M.A.  

The University of Texas at Austin, 2012 

 

Supervisor:  Li Sheng 

 

 Our study investigated the processing of compound vocabulary of bilingual (BL) 

Mandarin-English children and their performance in comparison to monolingual (ML) 

English children.  From this study, we sought to determine (a) how the BL children 

performed in Mandarin compared to English (b) how the BL children performed 

compared to the ML children, and (c) how background factors, such as language use and 

vocabulary size affect compound processing.  We predicted that the BL children would 

show an advantage on compound processing tasks over the ML children due to the 

importance of compounding in word formation in Mandarin Chinese.  In addition, we 

also used performance on picture vocabulary tasks as covariates to take into consideration 

potential differences in vocabulary size, as BL children often have a smaller vocabulary 

in each language because of distribution across languages. 

Data were collected from 25 BL Mandarin-English children (between 40 to 104 

months of age) who were matched within three months to 25 ML English children 

(between 40 to 105 months of age).  Children participated in a compound analogy task, in 
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which they produced novel compounds after a model; and a compound knowledge task, 

in which they explained real compounds.  Comparing performance across languages, 

results showed that the BL children demonstrated higher performance in the dominant 

language (English) than in the nondominant language (Mandarin).  The BL children were 

more likely to accurately produce novel compounds, but also more likely to make errors 

that involved the use of compounds.  No significant difference was found in BL and ML 

performance on compound knowledge tasks.  Significant relationships were found for 

some of the participant characteristics for both the BL and ML children and performance.  

In particular, age, picture identification, and picture naming performance were correlated 

with compound performance for the BL participants; performance on the picture 

identification task and compound processing tasks were correlated with each other for the 

ML participants.  These findings provided limited support for our hypothesis.  Future 

investigations should include BL participants who have a more balanced proficiency in 

both languages, as well as examine factors that were found to influence ease of 

compound processing. 
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INTRODUCTION 

As children learn more about the world, acquisition of world knowledge is 

solidified through the generation of mental networks of the concepts they encounter.  One 

of the ways in which this can be done is through the use of compound nouns.  Conceptual 

combination, also known as compounding, is a linguistic process in which two or more 

distinct concepts are combined to create a novel entity (Gagné & Shoben, 2002; Gagné & 

Shoben, 2004a; Gagné & Shoben, 2004b; Parault, Schwanenflugel, & Haverback, 2005).  

Although there are different ways in which this can occur, this process is most commonly 

formed by combining two root nouns (NN) (McGregor, Rost, Guo, & Sheng, 2010).  In 

NN compounding (e.g., carrot cake), the basic construction consists of a modifier (e.g., 

carrot), the first word in a combination, and a head noun (e.g., cake), the second word in 

a combination.  The semantic relationship that exists between these two components is 

one of categorization and specification.  The head noun categorizes the referent and the 

modifier noun serves to specify the referent to differentiate it from other members within 

that category (e.g., cheese cake, chocolate cake, ice cream cake) (Gagné & Shoben, 1997; 

Gagné & Shoben, 2004b; McGregor, et. al, 2010).    

People use novel conceptual combinations for many different purposes, including 

to indicate new things (e.g. a microwave pancake to specify a pancake that is different 

from other kinds of pancakes); temporary relations between concepts (e.g. flour bowl 

could mean a bowl that currently has flour in it); and to efficiently refer to ambiguous 

items within discourse or text (Parault, et. al, 2005; Wisniewski 1997a).  Li (1971) 

proposed that compounds are generally used for the following functions:  (1) to 
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subcategorize the head noun (e.g. bowl  sugar bowl, flower bowl) (2) to name objects 

(e.g. Liberty Bell, White House), and (3) to be used as “telegraphic” speech (e.g. “cradle 

song” is a song used to lull a child to sleep in a cradle) (Downing, 1977).   In summary, a  

variety of relations can be conveyed from the modifier and head relationship, some of 

which are described in Gagné and Shoben (1997), originally presented in Shoben (1991), 

in Table 1.   

Table 1.  Relational Categories (Gagné & Shoben, 1997; Shoben, 1991) 

 Relation Example 

1. noun causes modifier flu virus 

2. modifier causes noun college headache 

3. noun has modifier picture book 

4. modifier has noun lemon peel 

5. noun makes modifier milk cow 

6. noun made of modifier chocolate bird 

7. noun for modifier cooking toy 

8. modifier is noun dessert food 

9. noun uses modifier gas antiques 

10. noun about modifier mountain magazine 

11. noun located modifier mountain cloud 

12. noun used by modifier servant language 

13. modifier located noun murder town 

14. noun derived from modifier oil money 
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Downing (1977) suggested that the most common NN combinations depicted the 

following underlying relationships, described in Table 2:   

Table 2.  Most Commonly Used Relational Categories (Downing, 1977) 

 Relation Example 

1. Whole – part duck foot 

2. Half – half giraffe-cow 

3. Part – whole  pendulum clock 

4. Composition stone furniture 

5. Comparison pumpkin bus 

6. Time summer dust 

7. Place Eastern Oregon meal 

8. Source Vulture waste 

9. Product Honey glands 

10. User Flea wheelbarrow 

11. Purpose Hedge hatchet 

12. Occupation Coffee man 

As proposed by Downing (1977), the function of compounds is to refer rather 

than to assert.  Unlike complete sentences, compounds are used as naming devices to 

describe relevant categories of the speaker’s experience.  In addition to being important 

for basic linguistic processes, knowledge and development of conceptual combination is 

necessary for a thorough understanding of language comprehension that is believed to be 

essential for creative thought processes (Parault, et. al, 2005; Ward, Smith, & Vaid, 

1997).  By examining compound development, we can trace the development of 

linguistic and cognitive maturity in children’s growth.   
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PROCESSING OF COMPOUNDS 

One of the primary factors influencing ease of compound processing is the family 

size, or the number of compounds sharing the same constituents (de Jong, Feldman, 

Schreuder, Pastizzo, & Baayen, 2002; Krott & Nicoladis, 2005; Nicoladis & Krott, 2007).  

The general consensus found in the research literature is that in terms of the modifier, the 

larger the family size, the more likely the child will mention it in verbal productions 

(Gagné & Spalding, 2004a; Krott & Nicoladis, 2005; Nicoladis & Krott, 2007).  For the 

head, the child is more likely to use a particular head if they were familiar with it as an 

individual word; this likelihood was greater if the compounds sharing the head occurred 

frequently in ambient language.  In other words, a specific word was more likely to be 

used as a head if it commonly appears in compounds as a head noun. 

When asked to explain a compound relationship, children were more likely to 

mention the modifier than the head nouns in their explanation, and when they did 

mention the head noun, they would often refer to the head noun with the subject pronoun 

it (Nicoladis & Krott, 2007; McGregor, et. al, 2010).  For instance, when asked to explain 

what a “pumpkin pie” is, a child might say “it has pumpkin in it.”  Overall, however, the 

modifier and the modifier family may serve a more significant role than the head noun 

and the head family in the processing of compounds (Krott & Nicoladis, 2005; Gagné & 

Shoben, 1997).  Results from a study conducted by Nicoladis and Krott (2007) suggests 

that family size also affects response time latencies (i.e. larger family sizes led to faster 

reaction times) and that children create novel compounds based on the compounds 

already present in their mental lexicon (Nicoladis, 1999; de Jong, et. al, 2002).   
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The ability to process a compound could also be influenced by the availability of 

particular relational combinations; relations that are more readily accessible (e.g. whole – 

part) are easier to interpret than less available (e.g., derived from) combinations 

(Downing, 1977; Gagné & Spalding, 2004a).  It has also been suggested that relations 

used more recently should be easier to access than those that have not been recent ly 

retrieved.     

DEVELOPMENTAL PATTERNS 

Compound awareness involves knowledge about the meaning and structure of 

compound words (Chen, Hao, Geva, Zhu, and Shu, 2009).  Children’s acquisition of 

compounding, which encompasses the ability to form and understand novel compounds, 

depends on how frequent and productive conceptual combination is in creating novel 

lexical items in the input language, as well as the complexity of the morphology (Clark, 

1993; Nicoladis, 2002; Nicoladis 2003).   For languages with a less complex morphology 

but where compounding is frequent and highly productive, as in Germanic languages 

(e.g. Swedish, English, Dutch), the basic principle of compounding can be acquired as 

early as 2 years of age (Clark, 1993; Nicoladis & Krott, 2007; McGregor, et. al, 2010).  

Compounding is highly salient in these languages.  Comprehension and production of 

compound nouns typically occur around the same time in development.  This trend of 

early development in compounding is present in monolingual English speaking children 

and has been documented in research studies.   



 

 

 

 

 

 

6 

When English-speaking children initially begin using compounds, they may not 

realize that compound nouns can be decomposed into constituent parts (Berko, 1958; 

Clark & Berman 1984; Nicoladis & Krott, 2007).  For instance, when presented with a 

word like “hairbrush”, young children are less likely to realize that this word could be 

decomposed into the constituents “hair” and “brush.”  However, by three-years of age, 

they are able to parse, or isolate, the component parts of novel compounds (Krott & 

Nicoladis, 2005; McGregor, et. al, 2010; Nicoladis, 1999; Nicoladis, 2003).  Specifically, 

the subcategorization function (i.e. identifying which subcategory an object belongs to) is 

one of the earlier developing concepts of compounding (Nicoladis, 2003; McGregor, et. 

al, 2010).  English-speaking children are also aware of the general construction of the 

compound and the directionality of headedness; in other words, they understood that the 

left noun was the modifier and the right noun was the head (Nicoladis, 1999).  The 

consistency of this structure may account for why children were highly accurate in 

forming compound nouns, and why children began productive use of lexical 

compounding (i.e. the combination of two or more existing morphemes, or words, such 

as seahorse)  from a young age (Bauer, 2001).     

As children become more able to analyze and manipulate the modifier and head 

nouns, knowledge of semantic categories begins to develop (Berko, 1958; Nicoladis, 

2002).  They demonstrate this understanding of semantic categories when they begin 

coining novel compounds to label objects that do not have names (e.g., “It’s a water-

cake….I made it in the water”, Clark, 1993, p.40).  In order to be able to spontaneously 

coin these novel compounds, children need to be able to formulate mental comparisons 
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and identify the differences among individual items within a category (McGregor, et. al, 

2010). 

Although children may have a basic understanding of the principle of 

compounding, they may not necessarily be able to parse all of the existing compounds in 

their repertoire (Krott & Nicoladis, 2005).  For instance, studies have found that while 

four-to seven-year old English-speaking children had an early understanding and use of 

compounds, they had difficulty explaining compounds they knew; instead, they focused 

on a primary function or salient characteristic as opposed to explaining how the parts 

related to each other (Berko, 1958).  This may be attributed to children learning 

compounds as whole units and the resulting tendency to overlook the internal structure 

(Nicoladis & Krott, 2007).  When compounds were not used, younger three-year old 

children were more likely than four-year olds to use single words, specifically the head 

noun, to refer to interacting objects because they do not yet realize that NN compounds 

refer to a subtype, not the general category, of a referent (Nicoladis, 2003).  For instance, 

when a child is shown three pictures:  (1) shoes, (2) fish, and (3) pattern of fishes on 

shoes, and the child is asked to select “fish shoes”, he is likely to pick either the picture of 

the shoes or the fish, but not the picture with the pattern of fishes on the shoes.  It can be 

concluded, therefore, that although these children may have an early awareness of 

compounding, this skill is continually being developed and refined.   

Children are initially more adept at parsing the modifier from the head than 

explaining the semantic relationship in compounds (McGregor, et. al, 2010).  As children 

are still in the stage of acquiring world knowledge, they have a less developed knowledge 
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of the existing concepts behind words that is necessary to be able to explain the 

relationship in compounds.  The ability to explain existing compounds is reflective of 

prior knowledge from previous encounters of similar compounds (Van Helden-Lanklaar, 

2001).  For instance, children are more able to explain an existing compound (e.g. cheese 

sandwich) if they have encountered similar compounds in which the constituents 

demonstrate the same modifier-head relationship (e.g. turkey sandwich, ham sandwich) 

(Krott & Nicoladis, 2005 Nicoladis & Krott, 2007).  Children, however, are still in the 

process of refining their world knowledge and thus the understanding of different 

compounds, which may account for why the task of explaining existing compounds is 

challenging for children.   

Contrary to languages in which compounding is acquired early in development, it 

is developed later in languages in which compounding is rare and nonproductive, or has a 

more complex morphology (Nicoladis, 2002; Nicoladis, 2003).  Compared to Germanic 

languages, compound nouns are used much less frequently in Romance languages (e.g. 

French, Spanish) (Nicoladis, 1999).  Prepositional phrases, on the other hand, are used 

more often than compounds to describe the relationship between interacting objects in 

French (Nicoladis, 1999; Nicoladis, 2002).  In monolingual French-speaking children, the 

acquisition of compounding occurs around three years of age or later; for Hebrew 

children, children begin understanding compounds by age four and spontaneously 

produce compounds by around five years of age (Krott & Nicoladis, 2005; Nicoladis & 

Krott, 2007).   
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Using compounds enable children to learn more about the general rule of 

compounding and allow them to infer where modifying words are placed relative to the 

head noun.  Children then compare compounds to their input language to create novel 

compounds (Nicoladis, 1999).  However, because Romance languages are not very 

productive in compounding, it has been suggested that fewer templates were accessible to 

create novel compounds, which could explain the relatively slower development of 

compounding in these languages. 

THE INFLUENCE OF COMPOUNDING IN MANDARIN VOCABULARY  

There has been debate as to whether the Western notion of a compound could be 

applied to Mandarin Chinese, due to typological differences that exist from Indo-

European languages (Arcodia, 2007).  Nevertheless, the importance of compounds in 

both English and Mandarin are profound.  Previous studies revealed that awareness of 

compounds predicts reading performance in both English and in Chinese (Chen et al., 

2009; Ku & Anderson, 2003; McBride-Chang et al., 2005).  Although Chinese and 

English are similar in that both languages utilize the right-headed structure in 

compounding, the importance of compound morphology differs in each language (Chen, 

et. al, 2009).  In English, the main word formation methods are compounding and 

derivations, whereas in Mandarin, compounding is the main word formation method.  

Although both Chinese and English are compounding-rich languages, compounding is 

even more essential for word formation in Chinese.  In English, 30% of the words are 

compounds (Goulden, Nation, & Read, 1990); however, approximately 75% of the 
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lexicon in Chinese is comprised of compounds consisting of two to three morphemes 

(Chen, et. al, 2009).   

Awareness of the head noun allows the child to derive the meaning from 

compound nouns that share a familiar head, which may serve a particularly important 

purpose in Chinese, as many compounds share the same head, and can be combined with 

modifiers to identify a subcategory (Arcodia, 2007).  For instance, the morpheme, 肉

(meat) can form multiple compound words, including 豬肉 (i.e. pork, literal translation:  

pig meat), 牛肉 (beef, literal translation: cow meat), etc.  Furthermore, Chinese 

compound words are semantically transparent; in other words, the components of the 

compound contribute directly to its meaning.  Morphemes are also highly productive; a 

single morpheme can appear in an average of 17 compound words (Yin, 1984; Chen, et. 

al, 2009).  Compared to Mandarin, English consists of a smaller set of compound words 

(Janssen, Bi, and Caramazza, 2008).  However, the results from a study by Janssen, et. al 

(2008) revealed that compound word production in both Mandarin and in English were 

similar in that each was driven by a compound’s whole word frequency as opposed to its 

constituent morphemes.  This suggests that representations of individual morphemes do 

not play a role in languages with simple morphology, as in Chinese and English, which 

may account for the lack of a morpheme frequency effect (Chen & Chen, 2006). 

BILINGUAL CONCEPTUAL DEVELOPMENT  

Research on bilingual children’s acquisition of compounding commonly focuses 

on the relationship between the two languages and their interaction on the understanding 
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and use of compounds.  Generally speaking, bilingual children were found to be 

differentially proficient in using each of their languages early in development (Sheng, Lu, 

& Kan, 2011; Nicoladis, 1999).  Many studies on the development of bilingual 

conceptual combination have revealed a cross-linguistic transfer in the interpretation of 

compounds in both languages.   

With regards to compound development, transfer may occur when the bilingual 

child’s two languages use different structures for compounds.  In children who are 

acquiring French and English, which respectively uses a left-headed and a right-headed 

structure, bilingual children were more likely than monolingual children to reverse 

compounds relative to the head noun in both languages (Nicoladis, 2002).   

Transfer could also be affected by language dominance, in which there would be a 

greater transfer of structure from the dominant to the non-dominant language (Nicoladis, 

2002).  One of the factors related to language dominance is order of language acquisition.  

Bilingual bootstrapping is a phenomenon in which a child demonstrates a tendency to use 

the construction of one language that occurs earlier in development in the other language.  

However, there is also evidence of a bidirectional effect in some languages.  In bilingual 

children acquiring literacy in both English and Chinese, awareness of English compound 

structure explains unique variance in character reading and reading comprehension in 

Chinese (Wang, Cheng, & Chen, 2006, 2009).  This is indicative of a crosslinguistic 

transfer of morphological awareness in learning to read two distinct writing systems.   
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PRESENT STUDY 

The purpose of this investigation was to examine the development of NN 

conceptual combination in monolingual English and bilingual Mandarin-English 

children.  This study was conducted to examine children’s ability to produce novel 

compounds and their knowledge of real compounds.  From this study, we sought to 

determine (a) how the bilingual children performed in Mandarin as compared to English 

(b) how the bilingual children performed compared to the monolingual children, and (c) 

how background factors, such as age, language, and vocabulary size, affect compound 

processing. 

Across the two languages, we predict that the bilingual children would perform 

higher in the dominant language on both tasks.  In addition, because compounds occur 

more frequently in Mandarin and are a more important component of word formation 

than in English, learning Mandarin may result in an earlier awareness of compound 

structures, therefore leading to the prediction that bilingual children would perform better 

than monolingual children on the English compound tasks.  However, because bilingual 

children may also have a smaller vocabulary than the monolingual children (Sheng, et. al, 

2011), performance on picture identification and picture naming tasks were used as 

covariates to account for potential differences in vocabulary size.   

To test these predictions, a research protocol was created to measure a child’s 

compound knowledge and processing skills.  The participants were administered a 

compound analogy task designed to elicit the production of novel compounds to a series 

of objects they were unlikely to have seen before.  The child’s ability to include both 
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parts of a compound (i.e. the modifier and the head) and to order them correctly in the 

right-headed structure (i.e. modifier + head) of both languages was examined.  In 

addition, a compound knowledge task was administered to assess a child’s ability to parse 

existing compounds into a modifier and head, as well as to accurately describe the 

relationship between the two constituents.   
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METHODS 

PARTICIPANTS 

The original participants of this study consisted of 28 ML English children (N = 

16 males, N = 12 females) between 40 to 105 months of age (mean age 71.96 months) 

residing in Austin, Texas, and 25 of the original 35 BL Mandarin-English participants (N 

= 14 males, N = 11 females) between 40 to 104 months of age (mean age 73.3 months) 

from a study conducted by Sheng, et. al (2011).  The BL participants also resided in 

Austin, Texas at the time of the study.  The inclusion of 25 of the 35 original BL 

participants was determined because they were found to be the most capable of 

completing the entire battery of assessments administered.  Three of the ML participants 

were excluded from this study because they were found to either have language 

impairment and a history of language therapy, or have suspected language difficulties at 

the time of the scheduled testing.  The mean age of the remaining 25 ML participants was 

72.71 months (N = 14 males, N = 11 females).   The ML participants were age-matched 

within 3-months of the BL participants from the previous study.  All of the final 

participants included in this study had typical language development and no history of 

language impairment.  Participants were recruited based on previous involvement in other 

research studies conducted by the Language Learning and Bilingualism Laboratory at the 

Department of Communication Sciences and Disorders at the University of Texas at 

Austin, or by word of mouth.  Parents volunteered their children for this study after being 

informed through fliers, emails, list serves, and phone calls.   
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During the testing session, parents completed a case history form about their 

child’s language development and educational history.  Twenty-four of the 25 BL 

participants were raised in families where both parents were native speakers of Mandarin 

Chinese or a related dialect, but spoke Mandarin fluently (Sheng, et. al, 2011).  One child 

was raised in a family where the mother was a native speaker of Mandarin and the father 

was a ML native speaker of English.  All of the parents except for the ML English 

speaker reported either speaking solely in Mandarin or a mixture of Mandarin and 

English to their children.  In addition, some parents reported that their child also received 

Mandarin input through weekly after-school programs in two to three hour lessons to 

teach Chinese literacy and writing.  As part of the case history, parents were asked to 

complete a questionnaire rating their child’s language proficiency in the areas of 

vocabulary, grammar, sentence length, production, and listening comprehension using a 

five point scale (0 = very low proficiency, 5 = very high proficiency).  For the BL 

children, these ratings were averaged in order to obtain an overall proficiency rating for 

each language (i.e. Mandarin and English).   In addition, a BL investigator interviewed a 

parent to document the child’s hourly language usage on a typical day and a typical 

weekend day to calculate the total number of waking hours spent speaking and listening 

to each language during a typical week.  An estimate of the child’s percentage of input 

and output in each language was then computed.  Table 3 presents parental ratings of 

their child’s Mandarin and English proficiency, as well as input and output in each 

language.   
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Table 3.  BL Participants Language Proficiency and Usage 

Language Proficiency AoEO* Input Output 

English 4.02 (0.84) 24.51 (12.72) 0.58 (0.16) 0.71 (0.21) 

Mandarin 3.63 (0.79)  0.42 (0.16) 0.29 (0.21) 

*AoEO = Age of English onset in months.  All of the BL participants were exposed to Mandarin 

from birth.   

The ML participants were required to have limited exposure to a second language 

in order to be included in this study.  If they did have exposure to a second language, the 

parents completed a supplemental BL questionnaire (identical to the one provided to the 

BL participants) consisting of a series of five questions comparing the child’s proficiency 

in English (5 questions) and a second language (5 questions).  13 of the parents indicated 

that their child had some exposure to another language, mostly Spanish (10), with 3 of 

the children having exposure to other languages, including Tagalog, Mandarin, and 

Japanese.  The child needed to have received a second language proficiency score of 3 or 

below (on a 6-point rating scale, from 0 to 5 points) on each of these questions in order to 

qualify for this study, with the exception of one question, which asked “How often can 

you understand your child’s speech in __?”  Seven of the 13 parents who completed this 

questionnaire indicated that they understood their child “very often” (score of 4) or 

“always” (score of 5) in the other language.  In these situations, the child often used a few 

words that he or she did know well in the other language and knew would be understood.  

Because this question did not have as a direct a relationship to language proficiency as 

the other questions, this response was considered within the context of the rest of the 

questions presented in the survey.  Although some parents rated their child a 4 or a 5 on 
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how well they could understand their child’s speech in a different language, they did not 

rate their child greater than a 3 for the remaining questions.   

The families were from middle socioeconomic backgrounds, as indexed by the 

mother’s educational level.  The mean years of maternal education for the BL participants 

was 16.88 years (ranging from 12 to 22 years) and 17.60 years for the ML participants 

(ranging from 13 to 23 years).  T-tests indicate that the BL and ML groups were matched 

for age (t = -0.01, p = 0.99) and maternal education (t = 0.90, p = 0.37).  Table 4 shows 

summary participant information.  See Appendix A for detailed participant information.    

Table 4.  Summary of Participant Characteristics 

 ML Participants BL Participants 

Age Range (in months) 40 (min); 105 (max) 40 (min); 104 (max) 
Mean Age (in months) 73.28 (17.42) 73.32 (17.71) 
Gender 14 male; 11 female 14 male; 11 female 
Maternal Education 17.60 (2.33) 16.88 (3.03) 

PROCEDURE 

Approval was granted by the Institutional Review Board (IRB) prior to initiation 

of data collection.  Testing took place in one 60 to 90 minute session in a quiet room at 

the UT Speech and Hearing Center (UTSHC), or at the child’s home.  For the BL 

participants, the tasks were administered in Mandarin and English on two separate days.  

Parents signed consent forms immediately prior to testing; for children 7 years or older, 

the child was also asked to sign an assent form.  Testing sessions were conducted by 

trained personnel who were native speakers of the respective language and audio-

recorded using a Sony ICD-MX20 Digital Recorder.  Following the session, each child 
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received a $15 compensation and a small prize for his or her time.  Each child completed 

six tasks:  (1) picture identification, (2) picture naming, (3) contrast association, (4) 

category association, (5) compound analogy, and (6) compound knowledge.  Task order 

was counterbalanced across children and each child was randomly assigned to one of the 

eight different task orders.  (See Appendix B for the list of possible task orders).  During 

the session, the child’s responses were written on a scoring sheet.  A brief description of 

each task follows. 

STIMULI 

Picture Identification and Naming 

The picture identification and picture naming tasks were administered to assess 

the child’s receptive and expressive vocabulary, respectively.  Target items were labels of 

concrete objects or animate beings that had translation equivalents in both English and in 

Mandarin (Sheng, et. al, 2011).  In the picture identification task, the child was shown a 

series of 65 sets of four pictures numbered from one through four, each consisting of the 

target response, a semantic foil, a phonological foil, and an unrelated foil; the foils 

appeared once in each set.  Placements of the four pictures were rotated so that each type 

of item appeared an equal number of times in the four quadrants.  Though the target 

response was identical in Mandarin and in English, different picture identification foils 

were used in each language.  The child was asked to indicate his or her response 

following the carrier phrase “Point to ____” in English or 哪 个是 ___?”  (Which one is 

__?) in Mandarin for the BL participants.  Three practice items were administered at the 
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beginning of the task.  Check marks were made beside each correct response; if the child 

made an incorrect response, the number of the incorrect response was recorded on the 

scoring sheet.    

In the picture naming task, the child was shown a picture and asked to name the 

target picture, following the probe question by the examiner “What’s the name for this?” 

in English or “这个叫什么?” (What is this called?) in Mandarin.  Five practice items 

were administered at the beginning of the task to familiarize the child with the procedure.  

Target responses were indicated on the scoring sheet.   As with the picture identification 

task, check marks were made beside each correct response.  If the child’s responses 

differed from the target, the child’s verbal response was written and determined 

following the session whether that response should be given credit.    

Contrast and Category Association 

The contrast and category association tasks were administered to measure the 

child’s taxonomic vocabulary development.  During the contrast association task, the 

child was instructed to come up with a word that is a coordinate to the stimulus (e.g. A 

dog is not a cat), while in the category association task, the child was instructed to come 

up with a word that is a superordinate to the stimulus (e.g. Lettuce is a kind of vegetable).  

Details about procedures and children’s performance on these tasks can be found in Chan 

(2012), who collaborated with the author in this study, but focused on taxonomic 

vocabulary development in her thesis, which is in the process of completion.   
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Compound Analogy and Knowledge  

The compound analogy and compound knowledge tasks were administered to 

assess the child’s understanding of compound structure.  Two practice items were 

administered at the beginning of each task.  Different culturally-appropriate language 

stimuli and targets were used in each language.  In the compound analogy task, two 

pictures depicting compound nouns were presented simultaneously; one was a depiction 

of a real compound, and the second picture was of a novel compound.  The examiner 

introduced the task with “I will show you some pictures.  Some of the pictures are things 

you have seen before; some of them are made-up objects that you have never seen before.  

Let’s see if you can come up with names for those made-up objects.”  In Mandarin, the 

task was introduced with “我现在给你看一些图片，其中会有一些你见过的东西和一

些你可能没见过的奇怪的东西。咱们看看你能不能给那些奇怪的东西起名字，好不

好?  The examiner would point to the picture of the real compound and say “A bear with 

brown fur is called a brown bear”, then point to the picture of the novel compound and 

say, “What do we call a bear with pink fur?”  Therefore, the examiner always provided a 

model of a real compound before eliciting a novel compound that labels the companion 

picture.  During the testing session, the child’s response was recorded verbatim on the 

scoring sheet and later coded for response type.  (Further details regarding coding is 

described in the Coding section of this paper).  A total of 15 picture pairs, in addition to 

two examples, were included in each language.  Appendix C lists the stimuli and target 

responses for the Compound Analogy task in both Mandarin and English. 
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During the compound knowledge task, a series of 18 real compound words, 

including two examples, were presented to examine if the child was able to parse 

compounds into constituent morphemes, and if so, whether the child was able to describe 

the relationship between constituents.  At the beginning of this task, the examiner 

introduced a (gender-matched) puppet to the child and said, “Harvey/Sally doesn’t 

understand English well.  He/she wants to know why we say some words. Your job is to 

teach Harvey/Sally why we say some words.”  In Mandarin, the task was introduced with 

“我们的朋友小明不知道一些东西的名字是什么意思，他想问你为什么我们会叫这

些名字，你教小明好么.”  The child’s response was recorded verbatim on the task 

scoring sheet and coded based on whether the child was able to parse the compound 

words, as well as describe the relationship between the constituents (see below for 

details).  A list of compound knowledge stimuli in Mandarin and English can be found in 

Appendix D. 

CODING 

Picture Identification and Picture Naming 

Proportion of correct responses on the picture identification and picture naming tasks was 

calculated for each child.  
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Compound Analogy 

Table 3 illustrates the coding scheme for the compound analogy task.  In the 

compound analogy task, the child’s response was compared to the target answer, and its 

relationship to the target answer’s modifier-head construction was considered in the 

coding and development of the coding scheme.  The two main types of errors were ones 

that involved compound use and ones that did not involve compound use.  In the data 

analysis, all errors that involved the use of compounds were combined and all errors that 

did not involve the use of compounds were combined in order to examine the child’s 

overall use of compounds, regardless of whether or not it was used correctly.  In the final 

analysis, 11 codes that were found to be consistent across the two data sets were used in 

the coding to facilitate comparisons.  A definition of the final codes and examples are 

listed in Table 5.   
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Table 5.  Compound Analogy Codes 

Type of Response Code Definition Examples 

(response/target) 

Correct C Response was the target answer. ant web/ant web 

Compound Use    

Partial modifier PM Response contains part of the 

modifier of the intended target. 

rock knife/rock-cutting 

knife 

Different modifier DM Response contains a different 
modifier than the intended target. 

goalie ball/target ball 
Halloween bag/gold bag 

Different head DH Response uses a different head than 

the intended target. 

bucket game/bucket ball 

snow jacket/snow coat 

Inversion INV Response in which the structure is 

the inverse of that of the target 

answer. 

bird green/ green bird  

ball bucket/bucket ball 

Other novel 

compound 

ONC Both the modifier and the head 

differ from the intended target. 

drinking easel/milk juice 

painting 

Real compound RC Real compound word is used but is 

not the intended target. 

night time/moon shine 

vegetable oil/onion oil 

No Compound Use    

Modifier only MO Modifier is used only. juice milk/milk juice 

painting 

Phrase PHR A phrase is used to describe the 
target. 

big, fluffy coat/snow coat 

Real word RW A real word that is not a compound 

is used instead of the intended 

target. 

catch/bucket ball 

jacket/snow coat 

Don’t know DK I don’t know is used as a response. I don’t know/onion oil 

Note:  A slash (/) indicates the response for the intended target.  
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Compound Knowledge 

The coding scheme of the compound knowledge tasks followed the procedures 

outlined by both studies conducted by Krott and Nicoladis (2005) and Nicoladis and 

Krott (2007).  Each of the child’s responses was coded on the level of parsing and 

relationship.  The response was first examined based on whether the compounds were 

parsed (or separated) correctly.  A score of 1 was used for accurate parsing and a score of 

0 was used for incorrect parsing.  Parsing was present if the child showed evidence that 

he had separated the compound into morphemes.  This can be explicit, for instance, when 

the child mentions both morphemes (e.g. car door:  it’s a car and a door) or implicit, 

when the child mentions only one of the morphemes but shows an understanding of the 

relationship between the two morphemes (e.g. fruit basket:  because it holds fruits).  A 

score of 0 was given if the child responded with “don’t know”; repeated the compounds 

without providing a legitimate explanation (e.g. pumpkin pie:  Because I like pumpkin 

pie); or incorrect parsing of one of the morphemes (e.g. cardboard box:  because it’s a 

card).  If the response was parsed correctly, the relationship was then examined.  A score 

of 1 was given if the relationship between the two morphemes were appropriately 

explained; a score of 0 was given if the child failed to correctly explain the relationship 

between the two morphemes.  Examples of correct and incorrect parsing and relationship 

responses are listed in Table 6. 
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Table 6.  Examples of Parsing and Relationship Responses  

Stimulus Response Parsing Score Relationship Score 

CAR DOOR B/c* it’s a car and a 

door 
1 0 

CAR DOOR B/c* it’s the car’s door 1 1 

CAR DOOR B/c* it's a card, made of 
card 

0  

Participant’s 

Score 

 sum of parsing 

score/number of 
stimuli 

sum of relationship 

score/parsing score 

*Note:  B/c stands for ‘because’. 
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RESULTS 

Coding was completed prior to statistical analysis and was conducted using the 

Statistica software (version 7).  Before comparing the BL and ML groups, we first 

examined performance between males and females to see if there were any sex difference 

in vocabulary and compound processing.  For the BL group, males and females 

performed similarly on every task in both languages, ts < 1.43, df = 23, ps  > 0.17.  The 

males and females in the ML group also performed similarly on each task, ts < 0.77, df = 

23, ps > 0.45.  The calculations for males and females were therefore combined in 

subsequent analyses.  

COMPARING ENGLISH AND MANDARIN IN THE BL GROUP 

Using t-tests to compare performance across languages, we found that the BL 

participants performed higher on the English picture tasks (picture naming M = 0.72, S.D. 

= 0.19; picture identification M = 0.88, S.D. = 0.13) than on the Mandarin picture tasks 

(picture naming M = 0.40, S.D. = 0.16; picture identification M = 0.75; S.D. = 0.12), 

indicating a greater proficiency in English than in Mandarin; these differences were 

found to be significant (picture identification t = 3.25, p = 0.00; picture naming t = 6.02, 

p < 0.00).   

Analysis of BL performance for the English and Mandarin compound analogy 

tasks revealed greater accuracy for the English component (M = 0.82; S.D. = 0.16) than 

for the Mandarin component (M = 0.76; S.D. = 0.18); these findings were found to be 

significant, t = 2.17; p = 0.04.  Although the proportion of errors that involved attempts in 
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the use of compounds were slightly higher in Mandarin (M = 0.14; S.D. = 0.09) than in 

English (M = 0.11; S.D.  = 0.11), these differences were not significant (t = -0.98; p = 

0.34).  The proportion of errors that did not involve the use of compounds was also 

greater in Mandarin (M = 0.10; S.D. = 0.14) than in English (M = 0.07; S.D. = 0.11), 

although again, these were not found to be significant (t = -1.09; p = 0.29).   

Comparisons of performance on the compound knowledge tasks revealed similar 

performances for the parsing of the modifier and head in real compounds in English (M = 

0.57; S.D. = 0.35) and in Mandarin (M = 0.48; S.D. = 0.32) as well as the explanation of 

the modifier-head relationship in English (M = 0.83; S.D. = 0.24) and in Mandarin (M = 

0.85; S.D. = 0.26).  None of these findings were found to be significant (parsing t = 1.74, 

p = 0.10; relation t = -0.13; p = 0.89). 

To summarize, results revealed higher vocabulary in English than Mandarin in 

these bilingual children.  In addition, there were significant differences in the accuracy of 

compound analogy use, with higher performance in English than in Mandarin, although 

the proportion of the type of errors (i.e. involve or did not involve the use of compounds) 

were comparable across languages.  No significant differences were found for the 

compound knowledge tasks.  Table 7 presents the means and standard deviations for both 

the BLs and MLs.   
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Table 7.  Performance on Tasks for BL and ML Participants      

 BL-Mandarin BL-English ML 

Picture Tasks 
Picture Identification 
Picture Naming 

 
0.75 (0.12)    

  
0.88 (0.13) 0.95 (0.05) 

0.40 (0.16) 0.72 (0.19)  0.83 (0.11)  

Compound Analogy    
Correct 0.76 (0.18) 0.82 (0.16) 0.77 (0.16) 
Compound use 0.14 (0.09) 0.11 (0.11) 0.15 (0.10) 

1) Partial modifier 0.02 (0.04) 0.02 (0.03) 0.03 (0.04) 
    2) Different modifier 0.07 (0.08) 0.02 (0.03) 0.03 (0.05) 

           3) Different head 0.01 (0.02) 0.02 (0.03) 0.02 (0.04) 
           4) Inversion 0.01 (0.02) 0.04 (0.06) 0.02 (0.04) 

5) Other novel compound 0.01 (0.03) 0.01 (0.03) 0.01 (0.03) 
           6) Real compound 0.02 (0.03) 0.01 (0.02) 0.04 (0.05) 
No compound use 0.10 (0.14) 0.07 (0.11) 0.08 (0.11) 
           7) Modifier only 0.00 (0.00) 0.01 (0.02) 0.01 (0.04) 
           8) Phrase 0.04 (0.06) 0.00 (0.01) 0.01 (0.03) 
           9) Real word 0.01 (0.03) 0.02 (0.03) 0.03 (0.04) 
         10) Don’t know 0.05 (0.11) 0.04 (0.08) 0.02 (0.06) 
Compound Knowledge    
Parsing 0.48 (0.32) 0.57 (0.35) 0.70 (0.31) 
Relationship 0.85 (0.26) 0.83 (0.24) 0.85 (0.16) 

COMPARING BL AND ML PERFORMANCE 

Because BL children tend to have smaller single-language vocabulary, we first 

compared performance on the English vocabulary tasks between the ML and BL group.  

Results comparing ML and BL performance on the picture identification and picture 

naming tasks revealed that MLs outperformed BLs on both picture naming (ML: M = 

0.83, S.D. = 0.11; BL: M = 0.72, S.D. = 0.19), t = 2.47, df = 48, p = 0.017; and picture 

identification (ML: M = 0.95, S.D. = 0.49; M = 0.88, S.D. = 0.13), t = 2.48, df = 48, p = 

0.017.  Given these results, we used vocabulary task scores as covariates when comparing 

BL and ML performance on the compound tasks.  
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Several Analysis of Covariance (ANCOVA) tests were used to compare BL and 

ML performance on the compound analogy and compound knowledge tasks.  In the first 

analysis, we used group as the independent variable, proportion correct in the compound 

analogy task as the dependent variable, and picture ID and picture naming scores as 

covariates.  The effects of picture ID [F(1, 46) = 0.86, p = 0.36] and picture naming 

scores [F(1,46) = 3.00, p = 0.09] were not significant, but the effect of group was, 

F(1,46) = 7.30, p = 0.01, ŋp
2 

= 0.14.  The BL group produced more correct novel 

compounds than the ML group after vocabulary scores were factored out (see Table 5 for 

means).   

In the next ANCOVA, group was included as the independent variable, 

proportion of errors that involved attempts in compound use as the dependent variable, 

and picture ID and picture naming scores as covariates.  The effects of picture ID 

[F(1,46) = 0.02, p = 0.89], picture naming, [F(1,46) = 0.19, p = 0.66] and group [F(1,46) 

= 2.31, p = 0.14] were all found not to be significant.   

In the third analysis, we used group as the independent variable, proportion of 

errors that did not involve compound use as the dependent variable, and picture ID and 

picture naming scores as covariates.  The effects of picture ID [F(1, 46) = 2.11, p = 0.15] 

and picture naming scores [F(1,46) = 3.4, p = 0.07] were not significant, but the effect of 

group was, F(1,46) = 5.52, p = 0.02, ŋp
2
 = 0.11.  The ML group produced more errors 

that involved no attempts of compound use than the BL group after vocabulary scores 

were factored out (see Table 7 for means).   
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In the fourth analysis, we used group as the independent variable, parsing of the 

modifier and head in real compounds as the dependent variable, and picture ID and 

picture naming scores as covariates.  The effects of picture ID [F(1,46) = 1.87, p = 0.18], 

picture naming, [F(1,46) = 3.74, p = 0.06] and group [F(1,46) = 0.07, p = 0.79] were all 

found to not be significant.   

In the final ANCOVA, we used group as the independent variable, explanation of 

the modifier-head relationship as the dependent variable, and picture ID and picture 

naming scores as covariates.  The effects of picture ID [F(1,46) = 1.58, p = 0.22], picture 

naming, [F(1,46) = 2.74, p = 0.10] and group [F(1,46) = 0.07, p = 0.79] were all found to 

not be significant.   

In summary, for the compound analogy task, the BL group was more likely to 

produce the target and less likely to produce errors that did not attempt compound use; 

for compound knowledge, no group difference was detected.  

CORRELATIONAL ANALYSES  

Correlational analyses were performed to determine the relationship between 

various child related factors and performance on the tasks.  One factor examined was age.  

For the BL participants, age was significantly correlated with performance on all of the 

English tasks and the Mandarin compound analogy task, (p = 0.00 on the English tasks, p 

= 0.02 on the Mandarin compound analogy task), but was not significantly correlated 

with performance on the Mandarin compound knowledge task (parsing p = 0.14, 

relationship p = 0.64).  For the ML participants, age was significantly correlated with 
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compound analogy (p = 0.02), but was not significantly correlated with compound 

knowledge (parsing p = 0.08, relationship p = 0.16). 

The picture tasks were also analyzed to determine the relationship with the 

compound tasks.  For the BL participants, the picture identification and picture naming 

tasks in English and Mandarin were more correlated with performance within the 

respective languages than with the other language.  For instance, the English picture tasks 

were found to be significantly correlated with performance on all of the English 

compound tasks (picture identification ps < 0.05; picture naming ps < 0.01), but not with 

performance on the Mandarin compound tasks.  The Mandarin picture identification task 

was significantly correlated with the Mandarin compound knowledge task of parsing (p = 

0.02) but not with the other Mandarin tasks, whereas the Mandarin picture naming task 

was significantly correlated with compound analogy (p = 0.00) and parsing (p = 0.08); 

none of the Mandarin picture tasks were correlated with performance on the English 

compound tasks.  For the ML participants, picture identification was significantly 

correlated with performance on all three compound tasks (ps <  0.05); the picture naming 

task was only significantly correlated with performance on the compound knowledge task 

of relationship (p = 0.02), but not with compound analogy or with the compound 

knowledge task of parsing (p = 0.21). 

Additional analyses were conducted on the BL participants to examine the 

possible relationship between language exposure and proficiency on performance.  The 

results revealed that English/Mandarin input was not correlated with performance on the 

compound tasks.  English/Mandarin output was significantly correlated with performance 
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on the English compound knowledge task of parsing (p = 0.02), but with none of the 

other tasks.  Age of English acquisition was found to be correlated with only the 

Mandarin compound knowledge task of relationship (p = 0.04).  Detailed information on 

the correlational statistics between participant characteristics and task performance can be 

found in Table 8 for the BL participants and Table 9 for the ML participants.  

To summarize, for the BL children, age, English vocabulary, and English output 

were correlated with English compound task performance; age, Mandarin vocabulary, 

and duration of English exposure were also correlated with Mandarin compound task 

performance, but the correlations were weaker and less consistent.  For the ML children, 

age and vocabulary were also found to be correlated with compound task performance. 

Table 8.  Correlational Statistics between Participant Characteristics and Compound 

Task Results for the BL Participants 

Age E Analogy  E
 
Parsing E Relation M Analogy  M Parsing M

 
Relation 

Age (months)  0.76
***

 0.72
***

 0.68
***

 0.46
*
 0.31 -0.10 

AoEO -0.10 -0.02 -0.24 -0.20 -0.19 0.42
*
 

E
 
Input 0.20 0.24 0.17 -0.05 -0.21 0.14 

E Output 0.35
#
 0.48

*
 0.25 -0.01 -0.05 0.02 

E PicID 0.48
*
 0.59

**
 0.51

**
 0.11 0.05 -0.20 

E PicName 0.63
**

 0.74
***

 0.54
**

 0.33 0.28 -0.05 
M PicID 0.10 0.10 0.02 0.37

#
 0.47

*
 0.25 

M PicName 0.29 0.16 0.12 0.52
**

 0.65
***

 0.11 

Note.  AoEO = Age of English Onset; E = English; M = Mandarin; PicID = Picture Identification 

task; PicName = Picture Naming task; Analogy = proportion correct for Compound Analogy task; 
Parsing = Parsing of modifier and head for the Compound Knowledge task; Relation= 

Explanation of modifier head relation for the Compound Knowledge task. 
# 
p < 0.10; 

*
 p < 0.05; 

**
 p < 0.01; 

***
p < 0.001 
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Table 9.  Correlational Statistics between Participant Characteristics and Compound 

Task Results for the ML Participants 

Age E Analogy E
 
Parsing E Relation 

Age (months)  0.48
*
 0.36# 0.29 

E PicID 0.60
**

 0.58
**

 0.49
*
 

E PicName 0.32 0.26 0.46
*
 

Note E = English; PicID = Picture Identification task; PicName = Picture Naming task; Analogy 

= proportion correct for Compound Analogy task; Parsing = Parsing of modifier and head for the 
Compound Knowledge task; Relation = Explanation of modifier head relation for the Compound 

Knowledge task. 
#
p < 0.10;

 *
 p < 0.05; 

**
 p < 0.01; 

***
p < 0.001 
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DISCUSSION 

The purpose of this investigation was to compare the use and understanding of 

compound nouns in BL Mandarin-English and ML English children.  Although a wide-

range of ages were represented (from 40 to 105 months), all of the children were able to 

complete the tasks at some level, and all of them made minimal errors that involved mis-

ordering of the constituent morphemes.  These patterns are consistent with previous 

claims that acquisition of compounding is early in languages in which compounding is 

frequent, as is the case for English and Mandarin (Clark, 1993; Nicoladis & Krott, 2007; 

McGregor, et. al, 2010).   

Consistent with our hypothesis, the BL participants performed higher on tasks in 

their dominant language (i.e. English) than in their non-dominant language.  Due to the 

relatively weak proficiency in Mandarin, the BL children demonstrated a tendency to 

code-switch from Mandarin to English, particularly when asked to explain the 

relationship between the modifier and head noun of an existing compound on the 

Mandarin compound knowledge task (Nicoladis, 2002).   

Based on the picture tasks, we compared vocabulary across the monolingual and 

bilingual children and found that the BL children did indeed have a smaller single-

language vocabulary than the ML children (Sheng, et. al, 2011).  Using the picture 

identification and picture naming tasks as covariates to take into account vocabulary 

knowledge, the BL children demonstrated greater overall use and production of novel 

compounds than the ML participants.  The BL children also produced fewer errors that 

did not involve attempts at compounds.  It is possible that exposure to many semantically 
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transparent compounds in Mandarin Chinese may have facilitated an early acquisition of 

compounds and that this understanding can be transferred from Mandarin to English 

given the similarity in compound structure between these two languages (Chen, et. al, 

2009).                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

No significant difference was found in the ability to parse existing compounds or 

explain the modifier and head relationship among groups.  The lack of a bilingual 

advantage on the compound knowledge task measures may be due to the fact that 

explaining existing compounds requires a higher (and more meta-) level of linguistic 

processing than producing novel compounds by analogy.  In fact, although not 

significant, the ML participants were able to parse a greater proportion of compounds 

(0.70) than the BL participants in either language (0.48 in Mandarin; 0.57 in English).  

This outcome may have occurred because ML children possessed a more well-developed 

vocabulary in the language of use and had more experience with real English compounds.  

Because the processing of real compounds is dependent upon word frequency (de Jong, 

et. al, 2002; Gagné & Spalding, 2004a; Gagné & Spalding, 2004b; Krott & Nicoladis, 

2005; Nicoladis & Krott, 2007), the BL children may not have received enough exposure 

to English compounds and therefore, still lag slightly (but not significantly) behind the 

ML children in their knowledge of real English compounds.  

In both groups, the proportion of compounds correctly parsed was lower than the 

proportion of correct explanations of the modifier and the head relationship.   This pattern 

is contrary to what was found in a previous study (McGregor, et. al, 2010).  This pattern 

was likely to happen because although a child may not be able to parse all compounds, 
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once he is able to identify the component parts, he is quite capable of explaining the 

relationship between the constituents.  As stated by Krott and Nicoladis (2005), children 

may have a basic understanding of the principle of compounding, but not necessarily be 

able to parse all of the compounds in their repertoire.  

Patterns were found in the relationship between various participant characteristics 

and performance on tasks.  Positive correlations were observed in the picture tasks and 

performance on compound tasks for both the BL and ML participants.  These findings 

reinforce the importance of vocabulary on the development of compound awareness.  In 

addition, the significant correlations between age, language use (e.g., input, output, age of 

English exposure) and performance highlight the role of language experience on 

compound learning.  
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FUTURE DIRECTIONS 

The focus of this study was to examine the development of compound knowledge 

and compound production skills in two compounding rich languages, English and 

Mandarin, and the development of conceptual combination in young monolingual 

English and bilingual Mandarin-English children.  One limitation of the study was that 

we did not examine factors that were found in previous research studies to be important 

in the understanding and use of compounds.  Future studies should consider factors that 

affect the processing of compounds, such as modifier and head family size, and 

frequency of occurrence of compounds (Gagné & Shoben, 1997; Gagné, 2001; Gagné & 

Spalding, 2004a; Gagné & Spalding, 2004b; Krott & Nicoladis, 2005; Nicoladis & Krott, 

2007).  Future studies should also investigate response time latencies as these may differ 

between different groups of participants and between different types of compounds 

(Nicoladis, 1999; de Jong, et. al, 2002).  Our results lend some support to the hypothesis 

that exposure to Mandarin, a language in which compounding is the predominant word 

formation rule, may lead to advantages in compound processing (Arcodia, 2007; Chen, 

et. al, 2009; Sheng, McGregor, & Marian, 2006).  Nevertheless, no bilingual advantage 

was found in the more demanding compound knowledge task.  This may have been due 

to the inclusion of bilingual participants with relatively unbalanced proficiency in both 

languages.  Future studies should include bilingual Mandarin-English children who are 

more balanced in terms of proficiency in both languages.  Nevertheless, the results from 

our study provide valuable preliminary findings regarding the characteristics of 
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compound processing in bilingual Mandarin-English children and how their performance 

compares to monolingual English children. 
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APPENDIX A:  DETAILED PARTICIPANT INFORMATION 

ML Participants BL Participants 

Age in 

Months 
Gender 

Maternal 

Education 

Age in 

Months 
Gender 

Maternal 

Education 

56 F 16 54 F 16 

46 M 14 46 M 19 

52 M 18 53 M 22 

88 M 18 90 F 22 

83 M 16 84 M  16 

91 F 17 92 M 20 

58 M 17 57 M 12 

78 F 18 77 F 16 

86 M 16 85 M 13 

51 F 16 48 F 18 

67 F 23 67 F 18 

87 M 16 86 M 16 

87 M 16 88 M 16 

64 F 16 66 F 12 

105 M 20 104 M 18 

66 M 16 69 F 16 

84 M 18 84 M 19 

87 F 18 87 F 19 

57 M 20 57 M 19 

40 F 21 40 F 16 

84 F 22 84 F 18 

75 F 19 75 M 16 

99 M 18 101 M 20 

81 F 13 79 F 12 

60 M 16 60* F* 12* 
*This participant was raised in a household where the mother was a native speaker of Mandarin-

Chinese and the father was a ML native speaker of English.  
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APPENDIX B:  POSSIBLE TASK ORDERS 

Picture identification  

Compound analogy 

Category association 

Picture naming 

Compound knowledge 

Contrast association  

 

Picture identification  

Compound knowledge 

Contrast association  

Picture naming 

Compound analogy 

Category association 

Picture naming 

Compound knowledge 

Contrast association 

Picture identification  

Compound analogy 

Category association 

Picture naming 

Compound analogy 

Category association  

Picture identification  

Compound knowledge 

Contrast association 

 

Picture identification  

Category association 

Compound analogy 

Picture naming 

Contrast association  

Compound knowledge 

 

Picture naming 

Contrast association  

Compound knowledge 

Picture identification  

Category association 

Compound analogy 

 

Picture naming 

Category association 

Compound analogy 

Picture identification  

Contrast association 

Compound knowledge 

 

Picture identification  

Contrast association 

Compound knowledge 

Picture naming  

Category association 

Compound analogy 
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APPENDIX C:  COMPOUND ANALOGY TASK STIMULI AND 

TARGET ANSWERS 

English Mandarin 

Stimuli Target Stimuli Target 

brown bear* pink bear* 长颈鹿 *(giraffe, lit. 

long-necked deer) 

短颈鹿 *(short-necked 

deer) 
haircut* flowercut* 墙纸 *(wall paper) 地纸 *(floor paper) 

bluebird greenbird 斑马 (zebra, lit. striped 

horse) 

花马 (flower horse) 

water color 

painting 
milk juice 

painting 
红绿灯 (traffic light, lit. 

red green light) 

蓝白灯 (blue white light) 

sunshine moonshine 日出 (sunrise) 月出 (moonrise) 

raincoat snowcoat 雨伞 (umbrella, lit. rain 

umbrella) 

雪伞 (snow umbrella) 

earring toothring 手套 (glove, lit. hand 

cover) 

脚套 (foot cover) 

peanut oil onion oil 芝麻油 (seasame oil) 蘑菇油 (mushroom oil) 

sweet potato sour potato 香蕉 (banana, lit. smell-

good fruit) 

臭蕉 (stinky fruit) 

shoe box hat box 水桶 (bucket, lit. water 

bucket) 

泥桶 (mud bucket) 

fruit-cutting knife rock-cutting 

knife 
洗衣机 (washing 

machine, lit. washing 

clothes machine) 

洗鞋机 (washing shoes 

machine) 

plastic bag gold bag 布袋 (sack, lit. fabric 

bag) 

铁袋 (iron bag) 

corn bread coffee bread 面包 (bread, lit. flour 

bun)  

米包 (rice bun) 

basketball bucketball 足球 (soccer, lit. 

football) 

手球 (hand ball) 

apple tree donut tree 橘子树 (orange tree) 月饼树 (moon cake tree) 

spider web ant web 鸟窝 (bird nest) 虫窝 (worm nest) 

salad fork candy fork 菜刀 (cooking knife, lit. 

vegetable knife) 

蛋糕刀 (cake knife) 

* Denotes practice item. 

Lit. denotes literal translation 



 

 

 

 

 

 

42 

APPENDIX D:  COMPOUND KNOWLEDGE TASK STIMULI 

English Mandarin 

lunch box* 饭盒 (lunch box) 

running shoes* 运动鞋 (running shoes, lit. exercise shoes) 

apple core 香蕉皮 (banana peel) 

headband 腰带 (belt, lit. waist belt) 

tomato soup 蔬菜沙拉 (vegetable salad) 

bookshelf 书包 (book bag) 

car door 车窗 (car window) 

cardboard box 塑料桶 (plastic bucket) 

cheese sandwich 牛肉汉堡 (hamburger, lit. beef hamburger) 

pumpkin pie 冰激淋蛋糕 (ice cream cake) 

crayon box 铅笔盒  (pencil box) 

duck feet 鸡腿(drumstick, lit. chicken leg) 

fruit basket 花篮(flower basket) 

grapefruit juice 苹果酱 (apple sauce) 

pillow case 窗帘(curtain, lit. window cover) 

paper napkin 玻璃杯 (glass cup) 

popsicle stick 糖纸 (candy paper/wrapper) 

dish washer 炒菜锅 (wok, lit. cook vegetable pot) 

* Denotes practice item. 

Lit. denotes literal translation 
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