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Abstract 

 

A Comparison of Taxonomic Development between English Monolingual Children 

and Mandarin-English Bilingual Children 

 

Cho Yi Chan, M.A.  

The University of Texas at Austin, 2012 

Supervisor:  Li Sheng 

 

In Chinese, a large percentage of the vocabulary consists of compound words 

where exemplars in the same taxonomic category often share the same head noun (Chen 

& Chen, 2006; Chow, McBride-Chang, Cheung, & Chow, 2008). This structural 

characteristic may facilitate an early understanding of the noun taxonomy. The current 

study aims to investigate taxonomic development in a group of Mandarin-English 

speaking children in the United States.  A contrast association task (i.e., “A dog is not a 

____”) and a category association task (i.e., “A dog is a kind of ____”) were used to elicit 

responses from different levels of the taxonomic hierarchy (e.g., coordinates, 

superordinates). Participants were 25 bilingual children aged 3 to 8 and 25 English 

monolingual age matches. It was predicted that the bilingual group would produce more 

task-specific taxonomic responses (i.e., coordinates in contrast association; 

superordinates in category association) than their monolingual counterparts.  The results, 

however, were somewhat opposite to this prediction. Monolinguals were found to, in 
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general, perform better in the category association tasks and the two groups performed 

similarly in the contrast association task. When English vocabulary size was taken into 

consideration, there was no statistically significant difference between the monolingual 

and bilingual children on the category association task.  Factors which possibly explain 

such a difference between the two language groups in the two tasks, or the absence of a 

significant difference when vocabulary size was incorporated as a covariate are 

discussed.  
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INTRODUCTION 

Taxonomic knowledge refers to the ability to organize concepts or objects into 

categorical groups. From learning that “1”, “2” and “3” are numbers, “red” and “blue” 

are colors; from classifying organisms based on the biological taxonomy of “mammals” 

and “reptiles”, to accessing the aisles for “frozen food” or “produce” to locate the target 

item, the ability to understand and use categories emerges in young childhood, and 

continues to mature and grow in complexity as one enters adulthood. Taxonomic 

knowledge can be acquired through experiential exposure and school curriculum. From a 

cognitive and linguistic perspective, taxonomy plays a primary role in directing semantic 

and conceptual organization in childhood (Nelson, 1977; Sheng, McGregor, & Marian, 

2006), a stage where acquisition of new vocabulary words occurs at a rapid rate. As it 

appears that the concept of categories exists in most, if not all, languages, it would be 

interesting to investigate how different cultural-linguistic groups may conceptualize the 

semantic system differently. The current study attempts to explore the interaction 

between the development of taxonomic knowledge and bilingualism in a group of 

Mandarin-English speaking children in North America.  

 

Our introduction section begins with the definition of taxonomic knowledge. We 

follow with a review of how taxonomic knowledge is thought to develop in children. 

Structural charcteristics of compound words in both Chinese and Enlgish are then 

described. Finally, the hypothesis is presented. 
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TAXONOMIC KNOWLEDGE 

 

Taxonomic knowledge refers to the ability to understand categorical relations 

among a hierarchy of words. For nouns, there are three levels to the hierarchy: the 

superordinate level (e.g., animals), the basic level (e.g., dog), and the subordinate level 

(e.g., Dalmatian) (Mervis & Crisafi, 1982; Deneault & Ricard, 2005). Words that are at 

the same level of the hierarchy are termed coordinates (e.g., dog and cat are coordinates, 

so are Dalmatian and Golden Retriever). Thematic and taxonomic relations have long 

been thought to guide the development of the lexicon and its organization (Nelson, 1977; 

Sheng et al., 2006). The terms “thematic” and “taxonomic” are often used to describe the 

types of responses in a word association task, a task that researchers commonly employ 

for gauging taxonomic knowledge (Nelson, 1977). Words that co-occur in the same event 

schema typically hold a thematic relation (Sheng et al., 2006). Examples of thematic 

responses include saying “swimming” in response to the stimulus “beach”, and naming 

“zoo” in response to “giraffe”. To share a taxonomic relation, words must belong to the 

same categorical hierarchy (e.g., a “nail” or “tools” in response to “hammer”) (Sheng et 

al., 2006).  

Although the current study pertains primarily to the thematic/taxonomic 

distinction, paradigmatic and syntagmatic are two other terms that need to be introduced 

to allow a more comprehensive understanding of semantic organization as investigated 

by existing literature. The terms “syntagmatic” and “paradigmatic” are often used in 

parallel with, or as an umbrella term to include the thematic/taxonomic classification. In a 
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broad sense, nouns, verbs, and adjectives that belong to the same syntactic sequence are 

said to be in syntagmatic relations (van Helden- Lakhaar, 2001; Sheng et al., 2006). 

“Pen” and “write” is a syntagmatic pair because the words occur in different parts of a 

sentence (e.g., “A pen is something you write with”). Likewise, “creamy” and “soup” 

form a syntagmatic relationship as the words can be placed in different “slots” if 

appeared in the same sentence (e.g., “The soup is creamy”). While syntagmatic relation 

refers to associated words from different word classes, paradigmatic relations refers to 

associated words from the same word class, be they nouns, verbs, or adjectives (Sheng et 

al., 2006). In other words, words that share a taxonomic relationship are also 

paradigmatically related. For the purpose of this paper, the terms “thematic” and 

“taxonomic” will be used as our study pretains specifically to  how children categorize 

objects (i.e., nouns).  

DEVELOPMENTAL PATTERNS OF THE ACQUISITION OF TAXONOMIC KNOWLEDGE AND 

ITS RELATION TO BILINGUALISM 

 

Early conceptual development has long been characterized by a major shift from 

thematic to taxonomic organization (Waxman & Namy 1997; Nelson, 1977). This 

traditional view among scholars can be illustrated by the example that a young child 

would associate a carrot with a bunny rabbit, or the action ‘eat’ (thematic), rather than a 

tomato or other kinds of vegetables (taxonomic). It is generally believed that young 

children between the age of 2 and 4 prefer thematic organization as their main mode of 

responses as opposed to taxonomic organization (Waxman & Namy, 1997). Children 
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between the age of 5 and 9 undergo a conceptual shift in which their semantic lexicon 

gradually transitions from being thematically driven to taxonomically driven (Sheng et 

al., 2006). As a result, an increase in taxonomic responses, and hence a decrease in 

thematic responses, are considered indicative of a more developed semantic organization 

system (Sheng et al., 2006).  

While there have been numerous studies that confirmed the presence of the 

thematic/taxonomic shift, new evidence has also emerged in recent decades to pose 

challenges to this long-established theory of early development. Waxman and Namy 

(1997) critically reexamined the thematic/taxonomic shift by hypothesizing that 

children’s responses are dependent on the instructions given and that preschoolers do not 

show a thematic preference.  Ninety-six children aged three and four were given a target 

toy (e.g., a carrot) and were asked to make a selection between a thematic alternative 

(e.g., a rabbit) and a taxonomic alternative (e.g., a tomato) (Waxman & Namy, 1997). 

The children were given one of the following three prompts: “Which one goes with the 

____?”, “Which one goes best with the ____?”, or “Can you find another one?”  Of the 

six groups that varied by age and experimental condition, only one (4-year olds, in the 

“Goes best” condition) exhibited a clear thematic preference. Waxman and Namy (1997) 

discovered that both the thematic and taxonomic relations exist in the lexical concepts of 

a child as young as two. The researchers concluded that preschool children are able to 

appreciate both thematic and taxonomic relations, but neither of these relations is 

predominantly salient (Waxman & Namy, 1997).  
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Results from Sheng et al. (2006) provided additional evidence to the view that 

both thematic and taxonomic relations are present in the lexicon of monolingual and 

bilingual children. Sheng et al. (2006) administered a word association task to 12 

monolinguals and 12 Mandarin-English bilinguals between the age of 5 and 8. Both 

groups of children produced a comparable number of thematic and taxonomic responses 

especially after the initial elicitation trial. The researchers concluded that the semantic 

system is regulated by both thematic and taxonomic relations. In consistence with finding 

by Waxman and Namy (1997), the influence of thematic and taxonomic relations was 

found to exist at the beginning of young childhood, and that their influences are grossly 

balanced and depend on the task instructions (Sheng et al., 2006).   

 An additional aim of Sheng et al. (2006) was to determine if there was a 

bilingual advantage in taxonomic organization. The bilingual advantage hypothesis is a 

working theory that suggests a positive link between the acquisition of two languages and 

cognitive development (Bialystok, 2001; Sheng et al., 2006). Bilingual children who 

learn that different labels can be applied to the same concept may develop a heightened 

semantic as well as morphological awareness (Kuo & Anderson, 2006; Zheng & 

Anderson, 2008), which in turn facilitates the organization of lexical concepts (Sheng et 

al., 2006). The results showed that there were more bilingual children than monolingual 

children who produced paradigmatic associations in the first elicitation of English word 

association. Although the overall repertoire of paradigmatic information may be similar 

in monolingual and bilingual children, the paradigmatic information appeared to be more 

salient to and is accessed more directly by bilingual children (Sheng et al., 2006).  Peña, 
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Bedore, and Zlatic-Giunta(2002) studied the performance of 44 Spanish-English bilingual 

children in a category-generation task. The older bilingual children (mean age=6; 5) were 

found to produce more taxonomic responses than did the younger children (mean age= 5; 

1). This result suggested that the ability to label a concept in two languages may facilitate 

an earlier development of a more efficient taxonomic system in bilingual children (Peña, 

Bedore, & Zlatic-Giunta, 2002). In other words, due to their relative flexibility in 

bilingual children may find it easier to access paradigmatic associations.  

Integrating the evidence presented above, it appears that a conclusion one can 

make safely is that there is necessarily not a true age range to capture the occurrence of 

the thematic/taxonomic shift in children. Findings from research studies suggested that 

the tendency for a child to produce either the thematic or the taxonomic response may in 

fact depend heavily on factors such as the way task instructions are given (Waxman & 

Namy, 1997), the amount of education received (Nelson, 1977), or the acquisition of 

reading skills (Cronin, 2002;  Sheng et al., 2006). Although the thematic/taxonomic shift 

is salient in industrialized societies with an established schooling system (Sheng et al., 

2006), the extent to which such a shift occurs in other cultures is highly variable 

(Greenfield, 1997).  

STRUCTURAL CHARACTERISTICS OF COMPOUND WORDS IN ENGLISH AND CHINESE 

 

A compound is a word that is formed by putting two or more words together 

(Janssen, Bi, & Caramazza, 2008; Murphy & Hayes, 2010). In the context of modern 

Chinese, a compound may best be defined as a unit that is made up of two lexical 
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morphemes (Arcodia, 2007). Chinese lexical morphemes are distinctive both 

phonologically and orthographically as all Chinese lexical morphemes can be read as 

single syllables, and presented as independent Chinese characters in printed form (Chow, 

McBride-Chang, Cheung, & Chow, 2008). Chinese compounds and English compounds 

are structurally similar. In both languages, noun-noun compound words are made up of a 

head noun which takes the suffix/rightmost position and denotes the category, and a 

modifier which takes the leftmost position and specifies the head noun (Gagné & 

Spalding, 2004; Murphy & Hayes, 2010).  A head noun typically designates the category 

and is modified by the modifier whereas the modifier specifies how the compound word 

differs from other members of its category (Murphy & Hayes, 2010; Gagne & Shoben, 

2002).  For example, the word “pancake” is formed by stringing “pan” and “cake” 

together (Murphy & Hayes, 2010). The head noun “cake” defines the category of the 

word whereas the modifier “pan” characterizes the head noun and differentiates it from 

other compounds words sharing the same head noun such as a “cupcake”.  

It is estimated that 30% of all English words are compounds (Goulden, Nation, & 

Read, 1990). In contrast, compound words comprise 75% of the Chinese lexicon (Chen, 

Hao, Geva, Zhu, & Shu, 2009). The difference in the prevalence of compounding word 

formation mechanism can be illustrated by the following examples: In English, the colors 

“red”, “blue”, “green” are discrete orthographic forms; in Chinese, the same concepts are 

represented as compound words “紅色色色色[red-color]”, “藍色色色色[blue-color]", "綠色色色色[green-

color]" wherein the first lexical morpheme serves as the modifier to designate the 

specific color and the second morpheme serves as the superordinate head noun 
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Similarly, the superordinate morpheme “melon” (“瓜”) also generates a series of 

compound words such as 西瓜瓜瓜瓜[west-melon] (watermelon), 蜜瓜瓜瓜瓜 [honey-melon] 

(cantaloupe), and 哈密瓜瓜瓜瓜[hami-melon] (honeydew) under the fruit category, as well as 

“青瓜瓜瓜瓜[green-gourd]" (cucumber) and "意大利絲瓜瓜瓜瓜[Italian-sponge-gourd]" (zucchini) 

under the category of vegetables.  

OUR HYPOTHESIS 

 

As introduced above, noun-noun compounds in Chinese are made up of a head 

noun and a modifier that respectively plays the role of categorization and specification. In 

addition, compounding is more prevalent in Chinese than in English. Because Chinese is 

a language that involves extensive lexical compounding, children who learn Chinese are 

exposed to multimorphemic words at an early age (Chow et al., 2008). Because object 

categories are embedded in compound words in a rather straightforward fashion, the 

predominance of compounds in Chinese may facilitate the extraction of object categories 

in Mandarin-speaking children. In other words, exposure to compound words such as 

色色色色[red-color]”, “藍色色色色[blue-color]", "綠色色色色[green-color]" may accelerate the 

understanding that these words belong to the same taxonomy, in this case, color terms.  

Zhang et al.(2009) suggested that the frequent compounding in Chinese and the relatively 

high semantic transparency in Chinese compounds may benefit Chinese children in 

understanding of compound words when learning English as their second language. 

Eighty-five fifth graders in mainland China received explicit classroom instruction on 
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either English or Chinese compound morphology. The results indicated that children in 

the Chinese compound morphology class were able to transfer compound knowledge 

acquired in Chinese to the corresponding compound types in English (Zhang et al., 2009). 

Wang, Cheng, and Chen (2006) studied the relationship between morphological 

awareness and Chinese-English biliteracy acquisition in 64 Chinese immigrant children 

in the United States. Due to the rapid increase in English proficiency, the bilingual 

children were able to utilize compound morphological skills acquired in English to 

facilitate their performance in a Chinese reading task. The researchers concluded that 

bilingual children were able to transfer and apply morphological knowledge from one 

language to reading comprehension in another language (Wang et al., 2006). Integrating 

the conclusion of these two studies, it appears that compound awareness can transfer in 

both directions: either from Chinese to English (Zhang et al., 2009), or from English to 

Chinese (Wang et al., 2006), depending on the relative proficiency of the language 

(Zhang & Anderson, 2008).  

The objective of the current study is to examine whether bilingual children who 

speak Mandarin Chinese, simply referred to as Mandarin hereafter, would indeed show 

an advantage in understanding of taxonomic relationships. Specifically, we administered 

two association tasks that tap children’s awareness of different levels of the noun 

hierarchy in a group of Mandarin-English bilingual children and a group of English 

monolingual children.   
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Word association tasks have been frequently used to assess one’s semantic 

organization (Nelson, 1977, van Helden-Lahkaar, 2001). The current study utilized a 

variation of the traditional word association task to measure taxonomic knowledge. The 

contrast association and category association are both sentence completion tasks that 

target responses at a specific level in a taxonomic hierarchy. The contrast association task 

targets naming of another noun (e.g., a dress) that belongs to the same hierarchical level 

as the stimulus (e.g., a skirt). The category association task aims to elicit a superordinate 

response (e.g., clothing/something you wear) where the subject would name the category 

which the given subordinate noun (e.g., a skirt) falls under. In these tasks, a 

taxonomically appropriate response is defined as responses that correspond to the correct 

level in the taxonomic hierarchy. Please refer to the Coding section for more examples.  

It was hypothesized that bilingual children would score higher than their 

monolingual counterparts in the association tasks devised for the current study. If proven, 

this hypothesis can provide an additional piece of preliminary evidence to the bilingual 

advantage hypothesis. On the other hand, the bilingual children may also score similarly, 

or even lower than their monolingual counterparts because of factors such as limited 

proficiency in Mandarin?, smaller receptive and expressive vocabulary size in English. 

The resulting unbalanced bilingualism may interact with the presence of the bilingual 

advantage proposed above.  



 11 

METHODS 

This study utilized two sets of data. Data from the Mandarin-English bilingual 

children were collected in 2010 by researchers affiliated with the Language Learning and 

Bilingualism Laboratory. Data from the monolingual children were collected between 

summer 2011 and spring 2012 by the author and another graduate student from the 

department of Communication Sciences and Disorders (CSD).  All parents signed 

informed consent before testing was commenced and were given a case history form to 

complete while the testing session was in progress. All participants had a negative history 

of hearing, neurological, or developmental impairment.  Four additional children from the 

monolingual group were excluded either because they received speech therapy per 

parental report, or because they exhibited atypical speech or language development based 

on examiner observation. Specifically, one child was excluded from the study because 

she consistently used the jargon “wheel-doh” to respond to most items in an association 

task. Below we describe the characteristics of both bilingual and monolingual 

participants, and present the stimuli and procedures used with both groups of participants.  

PARTICIPANTS 

 

The bilingual group consisted of 25 Mandarin-English speakers between the age 

of 3 and 8 (mean=6; range= 3; 4 -8; 8). The children, 14 males and 11 females, were 

recruited or referred from an existing participants’ pool for an ongoing project in the area 

of Austin, Texas.  The parents of the bilingual children were also asked to complete a 

language proficiency and usage questionnaire. Parents rated their children’s proficiency 
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on a five-point scale for the domain of listening comprehension, vocabulary, sentence 

production, grammatical proficiency, and pronunciation. In addition, they estimated 

children’s amount of input and output (in percentages) in each language. Readers can 

refer to Table 2 for a summary of the bilinguals’ proficiency and usage in the two 

languages. The age of English onset of the Mandarin-English speakers in our 

experimental group ranged from birth to 4;0(mean=2;2). The question of who qualify as 

simultaneous bilinguals can be debatable, as some literature used the term to refer to 

individuals who acquired both languages before the age of five(Burros & Goldstein, 

2010), while others considered acquisition of the second language after age two, but 

before age five as “early second language acquisition” (de Houwer, 2009). Factors such 

as exposure, usage, and proficiency also vary in each individual. The language profile of 

the Mandarin-English bilingual children in the current study can best fit into a continuum 

of simultaneous bilingual and early sequential bilinguals. All children in the experimental 

group qualified as bilinguals because the term can be applied to individuals who regularly 

use two or more languages (Fabbro, 2001). A bilingual individual typically acquires and 

uses his or her languages for different purposes, in different settings and with different 

communication partners (Fabbro, 2001). Both proficiency and language usage estimates 

indicated that English has become the stronger language in most participants, an outcome 

that is likely to result from increasing and systematic exposure to English through public 

education. The term “Mandarin-English bilinguals” will be used throughout this paper to 

describe this group of children as they learned Mandarin as their first language.  
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The monolingual group also included 25 participants (mean=6;1; age range=3;4-

8;9), all of whom were native speakers of Standard American English. There were 13 

boys and 12 girls. The children were recruited either through an electronic university-

wide events newsletter or referred from an existing participants’ pool for an ongoing 

project. Each of the 25 children was matched to a child in the bilingual group on age (+/-

3 months). To verify the monolingual status of the child, each parent was asked if their 

child was exposed to any other language, and if yes, to rate the child’s comprehension 

and expression in that language. All parents indicated that their children exhibited a 

negligible level of proficiency and knowledge in other languages (e.g., Spanish or 

Tagalog).    

A picture identification task and a picture naming task were used to gauge the 

receptive and expressive vocabulary size of each participant. In the picture naming task, 

the participant was required to respond to the prompts “what do you call this picture?” 

when shown each of the 65 black-and-white outlined drawings. In the picture 

identification task, the participant was asked to select, from a field of four, a picture that 

goes best with the word presented orally. The four choices are made up of the target 

answer (e.g., a barn), a semantic foil (e.g., a farm), a phonological foil (e.g., Barney), and 

an unrelated foil (e.g., a pair of scissors). The bilingual children also completed two 

additional picture identification and picture naming task in Mandarin. The results from 

the two picture tasks were used to develop a general lexical profile for comparison 

between the bilingual and monolingual children, as well as cross-linguistic comparison 

with each bilingual participant.  
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Table 1. A summary of the means and SDs of various participant characteristics.  

 Bilingual Participants Monolingual Participants 

Gender Male: 14; Female: 11 Male:13; Female:12 

Age(in months) 73.3(17.7) 73.2(17.4) 

Maternal education(in years) 16.9(3.0)  17.4(2.3)  

AoA of English(in months) 25.9(11.8) - 

English input (%) 53(14) - 

English output (%) 68(22) - 

English picture identification task 
(%correct) 

88(13) 95(5) 

English picture naming (%correct) 72(19) 83(11) 

Mandarin picture identification 
task(%correct) 

75(12) - 

Mandarin picture naming task 
(%correct) 

40(16) - 

 

Table 1 summarizes the characteristics of the two groups. T-test results indicated 

that the two groups were matched on age, t=-0.01, df=48, p=0.99 and maternal education, 

t=0.9, df=48, p=0.37. However, the bilingual children possessed a significantly smaller 

receptive vocabulary , t=2.48, df=48, p=0.017 and expressive vocabulary, t=2.47, df=48, 

p=0.017 in English when compared to their monolingual counterparts. The bilingual 

participants also performed higher on the English picture tasks than on the Mandarin 

picture tasks. The cross-language differences were found to be significant (picture 

identification t = 3.25, df=24, p = 0.00; picture naming t = 6.02, df=24, p < 0.00) and 

indicated that the bilingual children possessed a stronger vocabulary base in English than 

in Mandarin. These findings were treated as covariates in subsequent analyses.  
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PROCEDURES 

 

For the bilingual children, testing was completed on two separate days within 2 

days to 2 weeks apart as one session was conducted in English and one conducted in 

Mandarin. The order of administration of the English tasks and the Mandarin tasks was 

randomized, as well as the 6 individual tasks within each language. The testing sessions 

were conducted by a doctoral student and a CSD undergraduate research assistant. The 

child was either tested in his or her own home, or in a quiet room at a university clinic. 

The responses of the picture naming, picture identification, and the two association tasks 

in both languages were recorded using a Sony digital recorder, transcribed, and coded. 

The bilingual responses in the two word association tasks were coded independently by 

the author of the current study. Interrater reliability was over 90% in all tasks. Interrater 

accuracy on specific items was discussed with the supervising professor to reach 

consensus.  

All testing sessions for the monolingual children were completed in one sitting 

within 50 to 90 minutes. The sessions were conducted by the author, another speech 

pathology graduate student and the same CSD undergraduate research assistant that 

tested the bilingual group for the English tasks. Prior to the testing phase, the three 

examiners participated in a training session to discuss task administration procedures 

with the supervising professor. The sessions were recorded using either a SONY or an 

Olympus recorder. The responses were transcribed and coded by the author of the current 

study with the help of a trained undergraduate student in CSD. Coding was completed by 
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the author and the undergraduate student before the codes were verified by the 

supervising professor during consultation sessions.  

STIMULI AND ADMINISTRATION  

 

Presented in an randomized order, the six tasks consisted of: 1) the picture naming 

task, 2) the picture identification task, 3) the category association task,  4) the contrast 

association task, 5) the compound knowledge task, and 6) the compound analogy task. 

The two picture tasks have been introduced in the previous section as they were used to 

describe the relative receptive and expressive vocabulary size of the two groups.  

THE ASSOCIATION TASKS 

 

The contrastive association tasks and category association task each contain 24 

test items. The stimuli were selected from categories such as animals, fruits, clothing, as 

well as furniture, musical instruments, and tools (Sperber et al., 1982). In the category 

association task, the child was prompted to complete the given sentence using a 

superordinate category (e.g., “insects” in response to “A mosquito is a kind of …?”). The 

prompt was given verbally by the examiner using a rising, interrogative tone. In the 

contrast association task, the child was prompted to name a noun that shares a coordinate 

lexical relation with the given word (e.g. “dog” in response to the prompt “a cat is not a 

…?”) (van Helden-Lankhaar, 2001).  

Each association task began with a practice phase for the purpose of familiarizing 

the child with the task requirement. The examiner presented two trial items to the child to 
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familiarize him or her with the target response mode. The examiner first elicited a 

response from the child. If the child gave a non-contingent response, the examiner 

provided the child with corrective feedback framed in friendly language (e.g., “let me tell 

you the word I thought of. A cat is not a dog! What do you think?”, or “can you think of 

another word?”). Then, the examiner elicited the correct response again from the child. 

The familiarization phase ended after the two trial items regardless of whether the child 

answered the items correctly or not. All instructions were presented verbally. A puppet 

was used in the category association and contrast association task to engage younger 

participants who were asked to help their new friend finish the sentences. The responses 

were coded based on a coding scheme listed in Table 3. In the compound analogy task, 

the child was presented with a pair of colored pictures representing a real compound 

word (e.g., a bear colored in brown) and a novel compound word (e.g., a bear colored in 

pink). The child subject was first introduced the familiar item with a prompt that explains 

how two words are combined to represent the familiar picture (“A bear with brown fur is 

called a brown bear”). The examiner would then ask the child to name the novel item 

(“What do you call a bear with pink fur?”) in order to elicit the novel compound, a “pink 

bear”. Finally, the compound knowledge tasks required the child to explain why some 

compound words were used. For example, the examiner would ask the child why we 

would say “lunch box” to target a response such as “… because it is a box where we put 

lunch in” to demonstrate the ability to parse a compound word.  Findings and discussion 

related to the compound analogy task and the compound knowledge task could be found 

in the master’s thesis by Wang (2012).  
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CODING  

 

The responses that each child produced in the association tasks were analyzed and 

assigned one of the following codes: a) coordinate, b) superordinate, c) thematic, and d) 

other. Readers can refer to Table 2 for a complete list of codes, their definitions, and 

examples. Each of the codes represents a specific type of relation between the response 

and the stimulus. There were originally thirteen different codes, but the less common, or 

the more interrelated codes were later collapsed into a larger category for statistical 

purposes.  

Coordinate  

Contrastive coordinate (CC) and other coordinate (OC) were combined to form 

the category of “coordinate”.  A “CC” refers to a coordinate from the same superordinate 

category, where “OC” represents a coordinate from a related but different superordinate 

category. Although a contrastive coordinate (CC) (e.g., “tomato” in response to the 

stimulus “carrot”) would be the most ideal answer in a contrastive association task, a 

coordinate from a related superordinate category (OC) (e.g., “apple” in response to the 

stimulus “carrot”) demonstrates knowledge about the correct taxonomic level targeted by 

the contrastive association task.  

Superordinate 

The code “superordinate” (SUP) was used when the name of an acceptable 

superordinate category is given as a response. For instance, the response “furniture” as in 

“a table is a kind of (furniture)” will be coded as an SUP. The code for a related 
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superordinate (RSUP) was used when a related superordinate term is given. For example, 

the response “food” as in “juice is a kind of (food)” will be coded as an RSUP because 

“food” is a neighboring superordinate category of “drinks”.  Definitions (DEF) are given 

to responses that only name a vague superordinate category such as “something”, “a 

thing”, “a person”, or “someone”, but include certain definitive features such as function, 

location, and physical appearance of the stimuli. An example of a definition response in a 

category association task would be “A table is a kind of (thing you sit next to)”, where 

the “best answer” would probably be “A table is a kind of (furniture)” as it contains the 

specific superordinate category. Both SUP and RSUP are accepted as target answers in 

the category association task because it shows that the child was able to assign the given 

subordinate to a correct, or a near-correct superordinate category. Likewise, a DEF 

response would be given credit as a taxonomically appropriate response as it 

demonstrated that the child knows at least one feature of the stimulus, and attempts to 

categorize it using a more general superordinate category.  

To summarize the above, coordinates are the target responses in the contrastive 

association task, and they include contrastive coordinates (CC) as the taxonomically most 

appropriate, thus the most preferred answer, and other related coordinates (OC) as the 

second best answer. Superordinates are the target responses in the category association 

task, and they include the correct superordinate (SUP) as the best answer, and a related 

superordinate (RSUP), or a definition (DEF) as second most appropriate answers. 
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Thematic  

Responses that demonstrated a thematic relation were coded as “THEM”. They 

include any items belong to a different superordinate category that share a schematic or a 

causal relation with the stimuli. In a contrastive association task, the response “music” 

was coded as “THEM” if the child completed the sentence “A piano is not a _____” with 

“music” instead of “violin”, or “guitar”. “Music” falls within the thematic scheme of 

“piano” as it refers to the sound that the piano generates; it is, however, not another type 

of musical instrument.  

Other 

 A phonological response (PHO) is one that shares an overall phonemic similarity 

to the stimuli. The response and the stimulus typically share half or more of the 

phonemes. For example, the answer “fork” for “Pork is not a ___” was coded as a 

phonological response while 3 out of 4 phonemes in /fɔrk/ are shared with the phonemes 

in /pɔrk/. In response to the same stimulus “pork”, the response “porcupine” was also 

coded as a phonological response while 4 out of 8 phonemes in /pɔr.ku.pɑin/(where /ai/ is 

treated as a diphthong and is thus a single phoneme) are shared with the stimuli /pɔrk/. As 

illustrated above, a phonological code “PHO” is used primarily based on raters’ judgment 

and phonemic overlap ratio of .5 or higher to qualify for adequate phonemic similarity 

between the response and the stimulus. Rhyming words (e.g, “fork/pork”), and sharing of 

the initial syllable (e.g., “shorts/shirts”), initial consonant cluster (e.g, “sneakers/snakes”), 

or initial word (e.g, “lady”/”ladybug”) are generally indicative of a phonological 

relationship. The phonological responses were grouped with several codes under “other” 
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as the current study primarily focused on the production of appropriate taxonomic 

responses.  

Along with the phonological responses (PHO), the followings were originally 

coded as individual codes but were then merged under “Others”: Subordinates (SUB), 

mishearing (MIS), repetition (RP), “Don’t know” (DK), unrelated (UR), and 

perseveration (PER). Responses such as “Juice is not (orange juice)”, or “A skirt is a not 

a (tu-tu)” were coded as subordinates (SUB) as the responses hold a subordinate 

relationship to the stimuli. When a stimulus (e.g., a comb) is misheard as a semantically 

unrelated but phonologically similar item (e.g., cone), the response (e.g., cylinder, or ice-

cream) is coded as mishearing (MIS). Repetition (PR) is used as a code when the child 

repeats the stimulus in its entirety. Some children indicated that they did not know the 

answer for a particular item, and thus their responses were coded as “Don’t Know” (DK). 

Unrelated responses (UR) are neither semantically nor phonologically related to the 

target. Perseveration (PER) is given to a response that has been provided previously 

either as a stimulus or a response. For instance, “cow” is coded as a PER response in “An 

axe is not a _____” if it is followed by the same response for an earlier item such as “A 

doctor is not a (cow)”. These codes were consolidated as “other” because they are outside 

the scope of taxonomic interest of the current study. In addition, responses including 

subordinates, code switching, repetition, and perseveration occurred only a small number 

of times or in a small number of participants. These codes were thus judged to be 

insignificant in their frequency of occurrence to be presented as discrete response types 

of their own.  
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An additional code was given to responses produced in one language when 

another language was expected. These responses are coded with the major code along 

with “code switching” (CS).  

Table 2. Responses codes, definitions, and examples.  

Major 

Categories  

Codes Definition  Examples 

Coordinate CC A coordinate from the same 

superordinate category 

foot/head; 

shorts/pants 

OC A coordinate from a related 

superordinate category 

pumpkin/orange; 

pork/watermelon 

Superordinate SUP Name of an acceptable superordinate 

category 

ladybug/bug; 

caterpillar/animal 

RSUP A related superordinate category term noodles/fruit; 

mango/vegetable 

DEF Response includes the acceptable 

superordinate category of a stimulus and 

certain characteristics (e.g. function, 

location, physical features) 

computer/work thing; 

pajamas/what you wear; 

teacher/someone who helps 

Thematic  THEM An item from an unrelated superordinate 

category but shares a thematic relation 

(e.g., schematic, causal) with the stimuli 

shorts/legs; 

key/door 

orange/squeezing 

Other  PHO An item from an unrelated category but 

shares overall phonemic similarity  

pork/fork; 

pumpkin/napkin; 

SUB An item that falls under as the 

superordinate of the stimuli.   

juice/ apple juice; 

skirt/tutu 

MIS Stimulus is misheard and misunderstood 

as a semantically unrelated but 

phonologically similar item 

comb/ice cream; 

comb/cylinder 

RP Repeating stimulus in its entirety pencil/pencil; 

ladybug/ a pink ladybug 

DK I don’t know or no response  

UR An item that is semantically or 

phonologically unrelated to the target 

chair/person 

pencil/nose 

PER Repetition of a previous stimulus or 

response 

axe/cow after giving cow as 

the response to doctor 
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RESULTS 

Following the completion of coding, statistical analysis was performed using the 

Statistica software - version 7.  The performance of the bilingual and the monolingual 

group was examined using t-test, an analysis of variance (ANCOVA) and correlational 

analysis.  

We began by examining the performance between girls and boys to see if there is 

any sex difference in vocabulary and compound processing. For the bilingual group, the 

boys and girls performed similarly on every task in both languages, ts < 1.43, df=23, ps > 

.17.  The boys and girls in the monolingual group also performed similarly on every task, 

ts < 1.06, df=23, ps >.30. Therefore, boys and girls were combined in subsequent 

analyses.  

COMPARING ENGLISH AND MANDARIN IN THE BILINGUAL GROUP 

 

Two dependent-sample t-tests were conducted to compare bilingual performance 

for the English and Mandarin association tasks. In the first t-test, we used proportion of 

coordinate responses in the contrast association tasks as the dependent measure. The 

proportion of coordinate responses, which is the total number of contrastive coordinates 

(CC) and other coordinates (OC) out of the total number of responses, is considered most 

indicative of the appropriateness of taxonomic knowledge a child demonstrates in a 

contrast association task. Results indicated higher performance for the English than the 

Mandarin task, t=2.82, df=24, p=.01. Bilingual children performed significantly better in 
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the English version than in the Mandarin version of the contrast association task by 

producing more taxonomically appropriate responses. 

In the second t-test, proportion of superordinate responses in the category tasks 

was used as a dependent measure. The proportion of superordinate responses is made up 

of superordinates (SUP), related superordinates (RSUP), and definitions (DEF) divided 

by the total number of responses. This proportion is indicative of the ability of a child to 

produce taxonomically appropriate responses in a category association task. The bilingual 

children performed similarly in English and Mandarin, t=1.38, df=24, p=.18. There was 

not a statistical difference in the proportion of taxonomically appropriate responses 

between the English and Mandarin category association tasks.  

For the mandarin association tasks, responses were also “double-coded” to 

indicate the use of code switching from Mandarin to English.  Instances of code 

switching were found in 9.17% (SD=0.20) and 17.5% (SD=0.23) of the responses in the 

contrastive association and category association task respectively. There was no code-

switching from English to Mandarin in the English task.  

Table 3.  Mean (SD) responses on Contrast Association and Category Association Tasks 

for Bilingual and Monolingual Participants    

  

BL-Mandarin 

 

BL-English 

 

Monolingual 

Contrast Association 

 

Coordinates 

 

 

38.17%(24.93) 

 

 

52.83% (26.37) 

 

 

52.67% 

(25.37) 

1) Contrastive Coordinates 34.67%(23.71) 49.00% (24.60) 49.67%(24.79) 

2) Other Coordinates 3.5%(3.47) 3.83% (4.15) 3.00%(3.51) 

Superordinates 9.17% (7.01) 10.00% (10.21) 6.00%(6.00) 
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Table 3, cont    

3) Superordinates 5.83% (6.12) 4.67% (7.15) 2.33%(2.71)) 

4) Related superordinates 3.33% (3.54) 4.50% (6.90) 3.33%(6.70) 

5) Definitions 0%(0) 0.83 (2.69) 0.33%(1.15) 

Thematic 6.00%(5.52) 7.50%(5.77) 6.17%(5.26) 

6) Thematic 6.00%(5.52) 7.50%(5.77) 6.17%(5.26) 

Other  46.67% 

(26.16) 

29.67 (24.22) 35.17% 

(24.71) 

7) Phonological 6.33% (11.55) 2.00% (3.43) 3.50%(4.76) 

8) Subordinates 0%(0) 0.67%(1.56) 0%(0) 

9) Mishearing  0%(0) 1.67%(2.41) 0%(0) 

10)Repetition 2.17%(6.14) 4.00%(13.58) 0%(0) 

11)Don’t know 10.00%(12.41) 5.83%(9.39)) 1.67%(5.77) 

12)Unrelated 27.83%(25.38) 13.83%(18.85) 26.17%(20.54) 

13)Perseveration 0.33%(1.13) 1.67%(4.17) 3.83%(6.9) 

 

Category Association 

Coordinates 7.17(8.29) 11.00% (15) 3.83% (5.88) 

1) Contrastive Coordinates 6.00%(6.02) 10.50% (14.19) 3.67% (5.93) 

2) Other Coordinates 1.17% (2.51) 0.5%(1.38) 0.17% (0.83) 

Superordinates 53.33% 

(21.45) 

58.83% (31) 73.33% (29) 

3) Superordinates 45.00% 

(19.22) 

52.33%(27.95) 60.67% 

(29.04) 

4) Related superordinates 2.33% (2.66) 1.33% (3.12) 0.67% (2.6) 

5) Definitions 6.00 (8.17) 5.17% (8.50) 12% (19.22) 

Thematic 13.00% 

(16.43) 

10.50%(9.48) 8.33 (9.77) 

6) Thematic 13.00% 

(16.43) 

10.50% (9.48) 8.33 (9.77) 

Other  26.50%(20.27) 19.67% (21) 14.50 (27.22) 

7) Phonological 0.67% (1.93) 0.17% (0.83) 0.5% (1.38) 

8) Subordinates 0% (0) 0.83%(1.70) 0.5%(1.83) 

9) Mishearing  0%(0) 0%(0) 0%(0) 

10)Repetition 5.67%(13.48) 1.83%(5.25) 11.83%(27.68) 

11)Don’t know 16.33%(14.28) 11.83%(17.17) 0.83%(2.69) 

12)Unrelated 3.5%(4.96) 4.5%(5.23) 0.83(2.08) 

13)Perseveration 0.33%(1.33) 0.5%(1.38) 0%(0) 
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COMPARING BILINGUAL AND MONOLINGUAL CHILDREN 

 

As presented in the participant section, the bilingual children had a smaller 

English vocabulary size than the monolingual children. Therefore, we used vocabulary 

task scores as covariates when comparing the performance on the association tasks 

between the two language groups.  

Two Analysis of Covariance (ANCOVA) tests were computed to compare 

bilingual and monolingual performance on the contrast and category association tasks. In 

the first analysis, we used group as the independent variable, proportion of coordinate 

responses in the contrast association task as the dependent variable, and picture 

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

identification [F(1, 46)=.01, p=.93], picture naming [F(1,46)=3.26, p=.08], and group [F 

(1,46)=1.08, p=.30] were not significant.  

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

proportion of identification and naming scores as covariates, and proportion of 

superordinate responses as the dependent measure.  The effects of picture identification 

[F(1,46) = 0.54, p = 0.46] and group [F(1,46) = 0.02, p = 0.88] were not significant.  

However, picture naming scores were significantly related to the production of taxonomic 

responses in the category generation task [F(1,46) = 14.43, p <.001, ŋp
2
=0.24 ]. 

In summary, the bilingual children and monolingual children were comparable in 

terms of the production of coordinate responses in the contrastive association task.  For 
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the category association task, the proportion of superordinate responses produced by the 

monolingual children was numerically higher than that for the bilingual children; 

however, when differences in vocabulary size were taken into consideration, the group 

difference was not statistically significant. Moreover, performance on the category 

association task was found to have a strong correlation with scores in the picture naming 

task.   

CORRELATIONAL ANALYSES  

 

Correlational data analyses were performed to examine the relationship between 

participants’ characteristics and their performances on the tasks.  

Age  

For the bilingual children, age was significantly correlated with the proportion of 

taxonomically correct responses on both English association tasks and the Mandarin 

category association task, (p = .006 on the English contrast association task, p < .001 on 

the English category association task, and p = .001 on the Mandarin category association 

task), but was not significantly correlated with performance on the Mandarin contrast 

association task (p= .906 on the Mandarin contrast association task).  For the 

monolingual children, age significantly correlated with the category association task (p =  

.005), but was not with the contrast association task (p = .103).  
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English usage 

Correlational analysis was performed to determine the strength of correlation 

between the English input and output of the bilingual children, and their relative 

performance on the association tasks. English input and output were found to have a 

significant correlation with the proportion of taxonomically appropriate responses in the 

English category association task (p=.011 with English input; and p< .001 with English 

output). Interestingly, the bilingual children’s performance on the English contrastive 

association task appears to be independent of their language input (p= .595) and output 

(p= .408) in English.  

Vocabulary Measure 

The relationship between the proportion of taxonomically appropriate responses 

and the proportion of correct responses in the picture naming and picture identification 

task was also explored using correlational analysis. For the bilingual children, their scores 

on the English picture identification and picture naming tasks correlated with the 

production of taxonomically appropriate responses on both English association tasks; 

however, the correlations were stronger for the category association task.  Second, the 

children’s English vocabulary knowledge, as manifested in the English picture 

identification and naming tasks, was found to have a significant correlation with their 

performance in the Mandarin category association task. Third, the bilingual’s vocabulary 

knowledge in Mandarin had a significant correlation with the proportion of 

taxonomically correct responses produced in the Mandarin contrast association task (p = 

= .002 with Mandarin picture identification; p =.012 Mandarin picture naming), but not 
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on the Mandarin category association task (p = .792 with Mandarin picture identification, 

p=0.677 with Mandarin picture naming.). For the monolingual children, age was found to 

correlate with the category association task (p=.005), but not with the contrast association 

task (p =.103). The monolinguals’ scores on the picture identification and naming task 

were found to correlate with the proportion of taxonomically responses produced in both 

the contrast association task (p=.017 with picture identification; p=.06 with picture 

identification) and the category association task (p=.043 with picture identification; 

p=.010 with picture identification). A summary of correlational findings between 

participant characteristics and task performance are presented in Table 4 for the bilingual 

group and Table 5 for the monolingual group.  

Table 4. Correlational Statistics between Participant Characteristics and Association 

Results for the Bilingual Participants 

 E_Contrast E
_
Category M_Contrast M_Category  P 

values 

Assigned 

symbol 

Age 

(months)  

.54 
**

 .76
***

 .02 .64 
***

  ≤ .10 # 

AoA -.24 .08 -.26 .04  ≤ .05 * 

E
_
Input .11 .50

*
 -.25 .30  ≤ .01 ** 

E_Output  .17 0.70 
***

 -0.33 0.50
*
  ≤ .001 *** 

E_PicID  .31 0.75 
***

 -.34 
#
 .40 

*
  

E_PicName .44 
**

 .86 
***

 -.13 .69 
***

  

M _PicID .30 -.06 .49
*
 .06  

M_PicName .34 
#
 -.16 .60

**
 .09  

Note.  AoA= Age of Acquisition in English; E = English; M = Mandarin task; Pic ID = 

Picture Identification task; PicName= Picture Naming task; Contrast = proportion of 

coordinate responses for Contrast Association Task; Category= proportion of 

superordinate responses in Category Association Task. 
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Table 5. Correlational Statistics between Participant Characteristics and Association 

Task Results for the Monolingual Participants 

 E_Contrast E_Category  P values Assigned symbol 

Age (months) .33 .54
**

  ≤ .10 # 

PicID .47*
 .41*

  ≤ .05 * 

PicName .38
#
 .51

**
  ≤ .01 ** 

    ≤ .001 *** 

Note.  Pic ID = Picture Identification task; PicName= Picture Naming task; Contrast = 

proportion of coordinate responses for Contrast Association Task; Category= proportion 

of superordinate responses in Category Association Task. 

 

DISCUSSION 

The current study aims to investigate the rate of taxonomic development in a 

group of Mandarin-English bilingual children. We hypothesized that the acquisition of 

Mandarin Chinese as a first language, a language that is inherently rich in lexical 

compounds formed by a subordinate modifier and a categorical head noun, may 

accelerate the development of taxonomic knowledge. Two word association tasks, in the 

format of sentence completion (e.g., “A cat is not a ______”, or “A dog is a kind of 

_____”) were administered to the bilingual children and their monolingual age matches. 

Taxonomic knowledge was measured using the proportion of coordinate responses given 

in the contrast association task, and the proportion of superordinate responses given in a 

category association tasks. The performance of the bilingual children was assessed in 

both English and Mandarin, and their English responses were compared to the 

performance by the monolingual group.  

Our findings confirmed that children as young as three have access to various 

taxonomic relationships and these children were sensitive to the instruction of the task. It 
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is important to note that in the contrast association task, both groups of children produced 

more coordinate than superordinate responses; and in the category association task, both 

groups of children produced more superordinate than coordinate responses (see Table 3 

for means). This is similar to the results of van Helden-Lankhaar (2001) and Waxman 

and Namy (1997) and suggests that children are tuned in to the specific requirement of 

the task and demonstrate flexibility in responding.     

To our surprise, findings from the current preliminary study did not support our 

major hypothesis. The monolingual children produced a significantly higher number of 

taxonomically appropriate responses than the bilingual children in the category 

association task. Given the fact that the monolingual children possessed a larger lexicon 

in English, the performance of the two language groups in the experimental tasks was 

reexamined by taking vocabulary size as a covariate. After taking vocabulary size into 

account, the taxonomic responses by the monolingual group and the bilingual group 

became statistically comparable. Interestingly, contrastive association task resulted in 

comparable performance by the monolingual and bilingual children even before using 

vocabulary size as the covariate. The fact that a cross-group difference was found only in 

the category association task but not the contrast association task may be explained by the 

difference in the context of the tasks. Although both category and contrast association 

tasks measure taxonomical knowledge, the answers targeted in the category association 

task are more specific. The answers of the contrast association task are more variable as 

any members of the target category can be accepted as coordinate responses. Moreover, 

individual monolingual participants were observed to name random objects in the testing 
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room (e.g., ceiling and table) to respond to stimuli in the contrast association task. A 

significantly greater proportion of unrelated responses thus resulted.  

The findings of the current study did not suggest that bilingual children, at least 

those represented by our sample, possess an advantage in their development of taxonomic 

knowledge.  It was not evident that acquisition of Mandarin facilitates the rate of 

development in taxonomic knowledge in the bilingual participants. There are two 

possible explanations for this finding. First, age and vocabulary size may be more 

powerful factors in determining growth in taxonomic knowledge. The acquisition of a 

taxonomic knowledge may in fact result from natural conceptual development that is 

relatively independent of the languages learned. Second, all but three bilingual children 

demonstrated a stronger receptive and expressive vocabulary in English than in Mandarin 

in their performance in the picture tasks. Language usage data, as listed in Table 1, 

indicated that English has become the more dominant language. Moreover, some 

bilingual children code switched to English when responding to the Mandarin tasks. It is 

therefore possible that our bilingual children may not have reached a sufficient level of 

proficiency in Mandarin to manifest a bilingual advantage. Future studies may consider 

using more balanced bilinguals in investigating the effect of bilingualism on taxonomic 

knowledge. At the very least, our current finding suggested that the acquisition of two 

languages did not slow down the rate of taxonomic development in a child.  

Additionally, correlational analyses revealed that for the bilingual children, the 

proportions of taxonomic responses correlated positively with age and this correlation 

was stronger for the category association task than for the contrast association task. 
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Moreover, current English output and English vocabulary were correlated with 

performance on the category association task in both English and Mandarin. Bilingual 

children who were older, had more English experience and larger English vocabulary 

were more able to produce superordinate responses in both languages. These results 

suggest that the production of category labels in category association task is tied to 

general development (as indexed by language) and linguistic experience (as indexed by 

current language use and vocabulary size). Furthermore, categorical understanding may 

be a skill that transcends language boundary, as manifested by the relationship between 

English vocabulary and use with Mandarin category association performance.  

 The current study provided a preliminary exploration of interaction among age, 

vocabulary development, bilingulism, and taxonmic knowledge.  As a child’s awareness 

in morphological structural of a language, in both aphebetic languages like English, and 

non-Lantin based languages such as Chinese, are important in the development of reading 

skills (Carlisle, 2002; Chen et al., 2009; & Chow et al.2008), the developement of 

taxonomic awareness is an area that worths further examination in future reseach.  
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Appendix 

 

Stimuli for the Contrast Association Task ( e.g., “A foot is not a ____ “) and Category 

Association Task “e.g., A hand is a kind of ______”) 

 

 

Contrast Association Task  Category Association Task 

Item 

ID 

Stimulus 

Word 

Example of Target 

Response 

 Stimulus 

Word 

Example of Target Response 

1 foot hand  hand body parts 

2 
shorts pants  jeans pants 

3 pencil pen  crayon art supplies 

4 bowl plate  plate utensils 

5 comb toothbrush  key tools 

6 water juice  juice drinks 

7 pumpkin cucumber  cucumber vegetables 

8 blueberry strawberry  strawberry fruits 

9 mosquito fly  fly insects 

10 violin guitar  piano musical instruments 

11 coat jacket  skirt clothing  

12 noodles pasta  cracker food 

13 mango papaya  apple fruit 

14 doctor teacher  teacher job 

15 axe knife  hammer tools 

16 ladybug butterfly  caterpillar insects 

17 chair table  table furniture 

18 orange apple  grape fruit 

19 triangle square  circle shapes 

20 sneakers bots  sandals shoes 

21 TV computer  computer electronic appliances/products 

22 pork beef  beef meat 

23 green yellow  purple colors 

24 sweater t-shirt  pajamas clothes  
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