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Abstract 

Previous research has shown that young children are able to learn words in a 

foreign language (e.g., Koenig & Woodward, 2012). Among children learning words in a 

foreign language, familiarity with objects (Sera et al., 2014) and L1 vocabulary (Koenig 

& Woodward, 2012) are related to foreign word learning. Among children learning words 

in their first language, knowledge of object functions is related to children’s learning of 

and memory for object labels (Kemler Nelson et al., 2008; Booth, 2009; 2015), as well as 

object categorization and generalization (Graham et al., 2012; 2013; Twomey et al., 

2014). In the present work, I examined the relative contributions of children’s experience 

with novel objects, knowledge of object labels in their first language, and their 

knowledge of those objects’ functions on their ability to learn foreign words for those 

objects and generalize those foreign words to other exemplars of the object categories.  

In Study 1, 52 monolingual English-speaking two- and three-year-old children 

were trained with novel objects on L1 labels or speaker preferences, or received no 

training. All three groups then learned Spanish labels for the novel objects. I measured 

children’s initial learning of the foreign labels as well as their long-term retention. I 

found that children who had previous experience with the novel objects, whether or not 

they learned words in L1, learned and remembered foreign words better than children 

who had no experience with the objects. 

In study 2, 96 monolingual English-speaking two- and three-year-old children 

were trained with novel objects on L1 labels, object functions, or both, before learning 

foreign words for the objects. I measured children’s learning of foreign words and their 
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willingness to generalize those words across object categories. I found that children in all 

conditions learned foreign words, but did not generalize those words. Additionally, I 

found some evidence that learning English labels benefitted children’s foreign word 

learning and generalization. 
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General Introduction 

Understanding how children acquire more than one language is important for both 

theoretical and practical purposes. From a theoretical standpoint, the study of language 

development in children acquiring multiple languages furthers our understanding of 

language development as a whole and can provide insight into research problems that 

cannot be addressed adequately by studying individuals learning one language, including 

the effect of maturation, or age of acquisition, on language proficiency (e.g., Johnson & 

Newport, 1989, Snedeker, Geren, & Shafto, 2007; 2012). Additionally, the study of 

children acquiring more than one language allows us to explore the relations between 

language and other cognitive processes including executive function (e.g., Carlson & 

Meltzoff, 2008) and theory of mind (e.g., Goetz, 2003), as well as the relations between 

lexical systems in two languages (e.g., Marchman, Fernald, & Hurtado, 2010; Kan & 

Kohnert, 2008). Thus, studying children’s acquisition of more than one language has 

obvious benefits for our understanding of the processes involved in language 

development more generally, as well as the relations among language and other aspects 

of cognition. 

From a practical standpoint, it is important to understand development in two 

languages in order to best meet the needs of a growing proportion of young children in 

the US. A recent estimate placed the number of U.S. public school students who hear 

languages other than English at home at 11 million (Aud, Hussar, Planty, Snyder, Bianco, 

Fox, Frohlich, Kemp, & Drake, 2010). Among this group of dual language learners 

acquiring a second language in school, English proficiency is important for language 

outcomes and academic outcomes generally, so it is critical to understand how best to 
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support children’s second language (L2) acquisition. Age of L2 acquisition is related to 

ultimate L2 attainment, such that adults who began acquiring L2 in early childhood 

perform as well as native speakers on grammatical tasks, while adults who began 

acquiring L2 later in childhood or in adolescence perform more poorly (Johnson & 

Newport, 1989). Age of acquisition effects for L2 acquisition seem to suggest that the 

earlier a child begins to acquire L2, the better. However, younger children’s initial L2 

learning proceeds more slowly than older children’s (Snow & Hoefnagel-Hohle, 1978). 

Understanding the factors that support L2 learning in young children can provide insight 

into the question of the optimal age for beginning to learn a second language.  

Factors that Promote Word Learning in a Second Language  

 Identification of the factors that support vocabulary acquisition is crucial for our 

understanding of how best to support children’s second language learning. Two bodies of 

research contribute to our understanding of the factors that influence children’s word 

learning in a second language. First, studies of children acquiring two languages and 

monolingual children encountering a foreign language1 for the first time provide direct 

evidence of factors of the child, the environment, and the first language that influence 

second language learning. Second, studies of children learning words in their first 

language (L1) provide evidence of factors that benefit L1 word learning that may also 

apply to L2 word learning.  

                                                
1 Throughout this paper, the term “foreign language” will be used with regard to 
children’s first encounter with a novel language. The term “second language (or L2)” will 
be used to refer to a language acquired by bilingual children in childhood. This 
distinction in terms is made to differentiate between ad hoc learning that occurs in a 
research context and long-term language acquisition. 
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Evidence from L2 Word Learning. Research on acquisition of more than one language 

in infancy and childhood has identified a number of factors that are related to language 

learning and ultimate proficiency, including age of acquisition (Johnson & Newport, 

1989, Snedeker, Geren, & Shafto, 2007; 2012; Boyson, Semmer, Thompson, & 

Rosenbusch, 2013), previous exposure to multiple languages (Akhtar, Menjivar, Hoicka, 

& Sabbagh, 2013), amount of exposure to each language (Boyson et al., 2013; Hoff, 

Core, Place, Rumiche, Senor, & Parra, 2011), exposure in multiple contexts, like home 

and school (Hammer, Lawrence, & Miccio, 2008; Hammer, Davison, Lawrence, & 

Miccio, 2009), and exposure to multiple speakers (Place & Hoff, 2011). For children 

acquiring a foreign language after months to years of exposure to a single language, one 

additional factor that is likely to influence second language (L2) development is the 

development of the first language (L1). In order to maximize children’s L2 vocabulary, it 

is critical to understand the relations between L1 and L2 and to identify features of L1 

learning that may promote L2 learning.  

 Some recent evidence suggests that familiarity with objects and words known in 

L1 may support foreign word learning. First, Koenig and Woodward (2012) found that 

24-month-olds with higher L1 vocabularies were able to learn words in a foreign 

language, while 24-month-olds with lower L1 vocabularies were not. Second, among 

preschoolers learning their first words in a foreign language, children learn and remember 

labels for familiar objects, for which children already knew words in their first language, 

such as cars and balls, better than labels for unfamiliar objects, such as wrenches and 

pliers, for which children did not know English words (Sera, Cole, Oromendia, & 

Koenig, 2014). These findings suggest that knowledge of L1 words and familiarity with 
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objects facilitate foreign word learning in young children. However, a child’s prior 

experience with objects and her knowledge of words for those objects are correlated or 

confounded in the real world. Children tend to know words for objects with which they 

have familiarity and experience, and tend not to know words for objects with which they 

do not have familiarity and experience. Thus, this study left open the question of whether 

children were better able to learn second-language words for familiar objects as the result 

of children’s prior experience with the objects themselves, their knowledge of words for 

those objects, or both. In Study 1, I take a controlled, experimental approach to 

examining monolingual English-speaking children’s word learning in a foreign language 

(Spanish). The goals of Study 1 are: 1) to assess whether experience with novel objects 

supports subsequent learning of foreign words for those objects, and 2) to assess whether 

first learning words for a novel objects in L1 helps or hinders the subsequent learning of 

foreign words for the same objects. 

Evidence from L1 Word Learning. The literature on foreign word learning suggests 

that object familiarity supports young children’s learning of foreign labels for those 

familiar objects. One aspect of familiarity and experience with objects that may support 

foreign word learning is knowledge about the objects’ functions. Existing evidence shows 

that young children retain L1 words for novel objects better when they also learn the 

objects’ functions. Kemler Nelson, O’Neil, and Asher (2008) found that three- and four-

year-old children who learned object functions remembered the objects’ names better 

than children who learned conceptually irrelevant information about the objects. Booth 

(2009) showed that three-year-olds remembered L1 object labels better after several days 

when they had previously learned causal information (functions) about the objects 
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compared to when they learned non-causal but conceptually relevant information about 

the objects. Booth (2015) found that three-year-olds who learned causally-rich 

information about objects required fewer trials to learn the objects’ names than children 

who learned causally-weak information. However, after both groups of children were 

trained over several trials to remember the objects’ names, their long-term retention of 

those names after several days was equivalent. Thus, the author suggests that causal 

information supports the encoding of new words rather than directly supporting long-

term retention. These studies show that young children’s L1 word learning and memory 

are supported by conceptual knowledge about object categories, specifically knowledge 

about causal functions. Additionally, knowledge of L1 words has also been shown to 

support learning about objects’ functions. Kemler Nelson and colleagues (2008) 

demonstrated that four-year-olds who learned the names of novel objects were more 

likely to inquire about the objects’ functions than children who did not learn the objects’ 

names. Taken together, these studies demonstrate a bidirectional relationship between 

lexical and conceptual knowledge about object categories in the context of a child’s first 

language. However, the question of whether the same relationship holds in the context of 

learning a foreign language remains open. 

 In addition to understanding how young children begin to form word-object links 

in a foreign language, it is also important to understand the conditions under which 

children might generalize newly learned foreign words beyond a single exemplar. When 

learning about new things in their native language, young children readily generalize 

names and features across category members. Preschoolers use perceptual similarity 

(Gelman & Davidson, 2013) and object names (Graham, Booth, & Waxman, 2012) to 
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guide their inferences about category membership and object properties. Graham, Keates, 

Vukatana, and Khu (2013) found that 15-month-old infants generalized a nonobvious 

property across different objects when those objects are labeled with the same name, but 

not when they were labeled with different names. This generalization was not dependent 

on perceptual similarity—infants generalized properties across members of a named 

category regardless of the similarity of the category members. Booth and Waxman (2003) 

found that 14-month-old infants used grammatical form of a novel word to guide their 

generalization. Infants generalized novel nouns (e.g., “This one is a blicket”) to object 

categories but not object properties, and they generalized novel adjectives (e.g., “This one 

is blickish”) to object properties but not object categories. This willingness to generalize 

across objects may be motivated by a desire to learn about categories, at least in older 

preschoolers. Cimpian and Park (2014) found that four- and five-year-olds who were 

given the choice to learn new information about a novel category or an individual 

member of that category preferred to learn about the category.  

Categorization also supports word learning and retention in a first language. In a 

study of four-year-olds in Head Start, Kaefer and Neuman (2013) found that the number 

of words children learned in a word training program predicted their scores on a measure 

of taxonomic categorization, and that taxonomic categorization scores in turn predicted 

the number of words children learned outside the program. These findings suggest a 

bidirectional relationship between word learning and categorization in young children. 

Evidence of object categories has also been shown to be related to short-term retention of 

new words. Twomey, Ranson, and Horst (2014) compared retention of novel labels over 

a five-minute delay in two groups of two-year-olds. One group of children encountered a 
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single exemplar of a novel object during a fast-mapping task, and the other group 

encountered multiple exemplars of the object during the task. Children who saw multiple 

exemplars remembered more words after a delay than children who saw a single 

exemplar, suggesting that experience with a category supports word learning more than 

does experience with a single object. 

The evidence from previous research shows that young children willingly 

generalize properties across objects given the same name, and generalize names from one 

object to other perceptually similar objects, and that evidence of object categories is 

related to word learning in the child’s first language. Whether the same relations would 

emerge in the context of a foreign language is an open question. In Study 2, I manipulate 

monolingual English-speaking two- and three-year-olds’ exposure to novel objects in the 

context of their native language to directly examine the roles of knowledge learned in L1 

about objects’ names and functions on subsequent word learning and generalization in a 

foreign language. The goals of Study 2 are 1) to assess the relative contributions of 

knowledge of object functions and L1 labels on subsequent learning of foreign words for 

those objects, and 2) to assess the degree to which young children generalize newly 

learned foreign words beyond a single exemplar. 
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Study 1 

Some evidence suggests that familiarity with objects, for which children know 

words in L1, supports learning words for those objects in a foreign language (Sera et al., 

2014). In this study, I experimentally manipulated two- and three-year-old children’s 

experience with novel objects and their knowledge of names for those objects in order to 

assess the roles of object experience and L1 labels on foreign word learning. 

 In one condition (L1 Experience + Label condition), children learned English 

labels for novel objects from a native English speaker before learning Spanish labels 

from a native Spanish speaker. In a second condition (L1 Experience Only), children 

were exposed to the novel objects while learning the English speaker’s preferences for 

those objects, but they did not learn L1 labels before learning foreign labels. To ensure 

that all children in the experimental conditions of the study had the same minimal 

exposure to the objects, they only differed on whether the object was labeled in L1 or not. 

Children in a third condition (Baseline control) had no exposure to the objects before 

learning labels in a foreign language. If learning English vocabulary hinders children’s 

acquisition of Spanish terms, then I would expect better performance in L1 Experience 

Only condition, than the L1 Experience + Label condition. If experience with objects 

facilitates children’s acquisition of Spanish terms, then I would expect better performance 

in the L1 Experience Only and L1 Experience + Label conditions than in the Baseline 

condition. All participants were monolingual English learners who had never been 

exposed to a second language, so L2 exposure was controlled. Additionally, all objects 

were novel, so prior experience with the objects was constant across participants. By 

experimentally manipulating knowledge of L1 labels and carefully controlling the 
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amount of exposure to the novel objects, while holding prior experience and word 

knowledge constant, I measured the unique contribution of L1 labels (in English)  on 

foreign word learning (in Spanish).  

I also examined children’s ability to remember the words in Spanish a few days 

after they learned the words because recent evidence suggests that immediate recall of 

newly learned words (fast-mapping) differs from long-term memory for recently learned 

words both in English and in a foreign language (e.g., Horst & Samuelson, 2008; 

McMurray, Horst, & Samuelson, 2012; Sera, Cole, Oromendia & Koenig, 2014). Thus, it 

is also possible that knowing words in L1 plays one role in the initial learning of foreign 

words, and a different role in the ability to remember those words over time.  

Method 

Participants. Fifty-two monolingual English-speaking two- and three-year-old 

children participated (mean age: 3;1, range 2;6 to 3;11, 26 females). Participants had no 

prior exposure to languages other than English. Data from an additional 8 participants 

were excluded from analysis because of a refusal to complete all test trials (three 

children), because of experimental error (one child) or because of failure to learn from 

the English speaker (four children).  

Materials. Three pairs of novel objects were constructed. Photographs of the 

objects appear in Figure 1. 

Design. Children viewed three pairs of novel objects. Each pair contained a target 

object and a distracter object. In the L1 Experience + Label condition, the target objects 

were labeled first in English and then in Spanish by fluent, native speakers of each 

language. In the L1 Experience Only condition, the target objects were not labeled in 
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English, received verbal attention from the English speaker (“I like this one”) and were 

then labeled in Spanish. In the Baseline condition, the target objects received no attention 

from an English speaker and were labeled in Spanish. I chose labels that were 

phonetically plausible in both English and Spanish. Each target object had two possible 

labels, and whether each label served as the English or Spanish label was 

counterbalanced across participants.  

 Children were randomly assigned to one of three conditions that characterize 

children’s exposure to objects prior to learning Spanish labels: (1) L1 Experience + 

Label, (2) L1 Experience Only, and (3) Baseline. In the L1 Experience + Label condition, 

children first learned three novel labels in English for three novel objects, and then 

learned three different novel labels in Spanish for the same three objects. Each object was 

paired with a distracter object that received the same amount of attention as the target 

object but was not labeled. In the Experience Only condition, children first learned the 

English-speaking experimenter’s preference for the target object, but the experimenter 

did not give the object a label in English. They then learned novel names in Spanish for 

the target objects. In the Baseline condition, children received no training in English on 

any aspect of the objects before learning novel names in Spanish for the target objects. 

The experimenter’s attention to the distracter object was identical across conditions. Half 

of the children were presented with the target objects first within each pair, and half of 

the children were presented with the distracter objects first. The order in which the pairs 

were presented was randomized across participants.  

Procedure. Children who participated in the L1 Experience + Label and the L1 

Experience Only conditions participated in seven phases: Familiarization, English 
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Training, English Test, Spanish Word-Learning, Spanish Immediate Test, Spanish 

Delayed Test, and the Peabody Picture Vocabulary Test. Children who participated in the 

Baseline condition only participated in five phases: Familiarization, Spanish Word-

Learning, Spanish Immediate Test, Spanish Delayed Test, and the Peabody Picture 

Vocabulary Test. See Table 1 for an outline of all test phases. In all conditions, children 

were seated at a table across from the experimenter throughout the study. During the 

English phases, the Spanish speaker was seated in a chair against the wall of the room 

and did not interact with the child or the English speaker. For children who participated 

in the English training conditions, the two experimenters exchanged seats during the 

Spanish phases. 

 Familiarization Phase. To familiarize the child to the task, the English speaker 

(in the L1 Experience + Label and L1 Experience Only conditions) or the Spanish 

speaker (in the Baseline condition) placed a familiar object (a spoon) on a tray and named 

the object in English or Spanish, respectively. After naming the object, the experimenter 

pushed the tray toward the child and instructed the child to place the object down a 

cardboard chute while pointing toward the opening in the chute, following the procedure 

of Koenig & Woodward (2012). If the child hesitated to place the object in the chute, the 

experimenter would place the spoon in the chute and remove it to demonstrate the 

procedure, then offer the child another chance to put the spoon into the chute. This 

procedure is engaging for young children, as it allows the experimenter and child to 

interact and jointly attend to the objects, and it allows the child to handle the objects. The 

goal of this phase was to ensure that all participants understood that the task involved 
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putting an object down the chute. By the end of this phase, all participants demonstrated 

an understanding of the task. 

 L1 (English) Training. Children in the L1 Experience + Label and L1 Experience 

Only conditions then interacted with an English speaker and the three novel target-

distracter object pairs. In the L1 Experience + Label condition, the English speaker 

labeled each of the target objects, saying for instance, “This is a mido. See the mido? 

That’s a mido! Can you put the mido down the chute?” In the L1 Experience Only 

condition, the English speaker expressed a preference for the target objects, saying, 

“Look at this one. I really like this one! That’s a nice one. Can you put it down the 

chute?” In both conditions, she paid equal attention to the distracter, saying, “Oooohhh! 

Ahhhh! Ohhhh! Can you put that one down the chute?”  

 L1 (English) Test. Immediately after the English Training Phase, the same 

English-speaking experimenter tested children’s knowledge in the L1 Experience + Label 

and L1 Experience Only conditions. She presented children with the same target-

distracter pairs, and asked either (in the L1 Experience + Label condition), “Where is the 

mido? Can you put the mido down the chute?” or (in the L1 Experience Only condition), 

“Where is the one I like? Can you put the one I like down the chute?” If the child 

responded correctly, the experimenter said, “Yes, this is the mido!” or, “Yes, this is the 

one I like!” If the child responded incorrectly on a given trial, the experimenter gave 

corrective feedback, “No, this one is the mido,” or, “No, this one is the one I like.” 

Children who identified all three objects correctly on the first set of test trials moved on 

to the next study phase. Children who failed to correctly identify one or more of the 

objects on the first set of trials were presented with each of the three object pairs again, in 
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a different order, for up to a total of four sets of test trials. This was done to confirm that 

children in the L1 Experience + Label or the L1 Experience Only conditions knew the 

English label or the experimenter’s preference for each target object before proceeding to 

the Spanish Word Learning task.  

 Spanish (L2) Word Learning. In all three conditions, the Spanish speaker taught 

each child three novel labels for the three target objects. In the L1 Experience + Label 

and L1 Experience Only conditions, this phase immediately followed the L1 Test. In the 

Baseline condition, this phase immediately followed the Familiarization phase. In all 

conditions, the Spanish speaker labeled the target objects by saying, for instance, “Este es 

el nevi. Ves el nevi? Ese es el nevi. Puedes poner el nevi aquí?” The Spanish speaker 

attended to the distracter objects equally, saying, “Oooohhhh. Ahhhhh. Ohhhhh. Puedes 

ponerlo aquí?”  

 Spanish Immediate Test. The Spanish Immediate Test was identical to the 

English test in the Label condition, except that it was conducted entirely in Spanish. 

Previous work demonstrates that young children can learn words presented in foreign 

carrier phrases (e.g., Koenig & Woodward, 2012; Namy & Waxman, 2000). Thus, the 

Spanish speaker embedded the novel label in a Spanish sentence, “Dónde está el nevi? 

Puedes poner el nevi aquí?” If the child responded correctly, the experimenter said, “Sí, 

este es el nevi!” If the child responded incorrectly, the experimenter gave corrective 

feedback in Spanish, saying, “No, este es el nevi.” Again, if a child failed to correctly 

identify one or more of the target objects on the first test set, the testing process was 

repeated for a maximum of four test sets total. This was done to examine how many 

exposures to the Spanish word-object link were required to learn the word. 
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 Spanish Delayed Test. To examine children’s long-term recall of Spanish labels, 

another Spanish test phase occurred after a delay of two to 7 days. Children returned to 

the lab for a second session during which the Spanish Test Phase was repeated. The 

Delayed Test was identical to the Immediate Test. Length of delay was not significantly 

correlated with performance on the Delayed Test, and thus is not included in the analyses. 

L1 Vocabulary Test. After the Delayed Test Phase, children’s receptive English 

vocabularies were tested using the Peabody Picture Vocabulary Test (Dunn & Dunn, 

1997).  

Results 

 I first present the results from the training trials, which document that children 

indeed learned the novel English words and the experimenter’s preference in their native 

language. Next, I move to assessing the role of native vocabulary on foreign word 

learning. Our last analyses examine the number of test sets required for learning and 

recall in each session. 

Manipulation Check: Performance on English Training Trials. I began by 

assessing children’s ability to learn English words and preferences across the L1 

Experience + Label and L1 Experience Only conditions using a one-way ANOVA. The 

purpose of this analysis was to ensure that children in the L1 Experience + Label and L1 

Experience Only conditions indeed learned the English labels or the experimenter’s 

preference provided to them during training. On the first trial, children in the L1 

Experience + Label Condition, who learned L1 words for the target objects, correctly 

identified significantly more target objects (M=2.71, SD=.59) than did children in the L1 

Experience Only Condition, who learned the experimenter’s preference for the target 
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objects (M=1.65, SD=.99), F(1,32)=14.242, p=.001. However, in spite of this difference 

on the first trial, all children in both conditions successfully learned both the English 

labels or speaker preferences with feedback in four trials or fewer, with the exception of 

four children in the Experience Only condition whose data were excluded from further 

analysis.  

Spanish Word Learning: Relations with age and vocabulary. I conducted 

bivariate Pearson correlations to examine Spanish word learning on the first trial as it 

related to participant age in months and vocabulary as measured by the PPVT. These 

correlations are presented in Table 2. As expected, age and vocabulary size were highly 

positively correlated. Additionally, age was significantly positively correlated with 

foreign word learning in Session 1 and memory for L2 words in Session 2. PPVT raw 

score was not significantly correlated with foreign language performance in either 

session. Thus, I excluded vocabulary measures and only included age as a covariate in 

subsequent analyses. 

Next, I examined children’s recall of Spanish labels in each condition. I began by 

assessing children’s ability to select the target for 3 Spanish labels on test set 1 of the 

Spanish test phases during Session 1 and Session 2. I conducted a 2 (Session) X 3 

(Condition) ANCOVA with age in months as a covariate. This analysis revealed a main 

effect of Condition, F(2, 48)=12.538 p<.001, !"#=.343. As illustrated in Figure 2, 

children performed better overall on the first test set of the L1 Experience + Label and L1 

Experience Only conditions than they did in the Baseline condition. The main effect of 

session and the interaction were not significant.  



 

 

16 

Number of trials required for recall of foreign words. In addition to performance 

on the first test set of each session, I also counted the number of repetitions children 

required in order to learn and remember all three novel object labels in Spanish. I next 

performed a similar 2 (Session) X 3 (Condition) ANCOVA (covariate: age in months) on 

the number of trials on which children failed to learn before successfully learning all 

three Spanish word-object pairs. As depicted in Figure 3, a main effect of Condition 

emerged, F(2, 48)=5.143, p=.009, !"# =.176, because children in the Baseline condition 

failed more trials overall than children in the L1 Experience + Label and L1 Experience 

Only conditions, they required more repetitions to learn all three foreign words. The main 

effect of session and the interaction were not significant. 

Discussion 

Study 1 investigated the role of learning L1 words on subsequent learning and 

recall of words in a foreign language by two- and three-year-olds. I found that children 

who had training in L1, either with or without learning an L1 label, learned and 

remembered foreign words better than children who received no training in L1. I discuss 

these findings as they relate to potential facilitative effects of L1 training.  

The present findings suggest potential facilitative effects of object experience and 

L1 words on children’s foreign word learning. In this task, I used novel objects in order 

to hold children’s prior experience with the objects constant while manipulating L1 word 

learning alone. Children’s poor performance in the Baseline condition of the present 

study relative to the L1 Experience + Label and L1 Experience Only conditions suggests 

that even the minimal exposure to the novel objects in the latter two conditions provides 

some significant support for L2 word learning. This finding is consistent with recent 



 

 

17 

work showing enhanced word-object mapping in L1 among infants and children who 

have previous exposure to novel objects (Fennell, 2012; Graham, Turner, & Henderson, 

2005), and with findings that young children show enhanced L2 learning for familiar 

rather than novel objects (Sera et al., 2014).  

Importantly, our findings demonstrate that children acquiring their first words in a 

foreign language are not hindered by having recently learned new words in their first 

language. Children in the L1 Experience + Label condition learned and retained foreign 

words as well as children in the Experience Only condition, in spite of the fact that 

children in the L1 Experience + Label condition had to learn six words total (three in 

English and three in Spanish), while children in the L1 Experience Only condition only 

had to learn three words in Spanish. One potential limitation of the present study is that I 

did not measure children’s retention of L1 words in the L1 Experience + Label condition. 

Perhaps children forgot the L1 words they learned during training before learning the 

foreign words. Study 2 includes a measure of L1 retention to help rule out this possibility. 

Experience with objects appears to be important for foreign word learning, but 

what are the features of object experience that may help children acquire foreign words 

for those objects? In Study 2, I explore the roles of knowledge of object functions and 

knowledge of L1 labels on children’s foreign word learning. 
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Study 2 
 

Study 1 demonstrated that young children’s learning of foreign object labels was 

better supported when they had limited previous experience with the objects than when 

they had no experience with the objects at all. In Study 2, I explored another factor that 

may influence children’s acquisition of foreign object labels: their knowledge of object 

functions (Kemler Nelson et al., 2008; Booth, 2009; 2015). Additionally, I measured not 

only children’s mapping of foreign words to a single exemplar, but I also measured their 

generalization of newly learned foreign words to other exemplars of the category.  

In this study, I systematically manipulated children’s knowledge of L1 object 

labels and object functions to explore the relative contribution of knowledge of functions 

and L1 words on children’s learning of foreign object labels. Children were trained on 

English object labels, object functions, or both English labels and functions before 

learning Spanish labels for the same novel objects. I tested children’s retention of 

information learned in English and labels learned in Spanish both immediately after 

learning and again after a five-minute delay. I also tested children’s generalization of 

newly learned Spanish object labels to novel exemplars of the object categories. The first 

goal of this study was to examine the relations between knowledge of object functions 

and L1 labels on subsequent foreign object-label learning. The second goal of this study 

was to examine the degree to which young children generalize newly learned foreign 

object labels across different objects. 

Method 

Participants. A total of 96 typically developing monolingual English-speaking 

children participated in the study, including 48 two-year-olds (mean age: 2;8, range 2;2 to 
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2;11, 23 females) and 48 three-year-olds (mean age: 3;5 range: 3;0 to 3;11, 24 females). 

Participants had no prior exposure to languages other than English. Data from an 

additional 25 participants were excluded from analysis because of a refusal to complete 

all test trials (four two-year-olds and four three-year-olds), because of experimental error 

(four two-year-olds and one three-year-old), because of failure to learn from the English 

speaker (eight two-year-olds and two three-year-olds), or because the child was not 

typically developing (one three-year-old).  

Materials. Four sets of novel objects were used, each consisting of three target 

objects and three distracters. The exemplars were the set of objects used in Study 1. In 

Study 2, these objects were used during the L1 (English) Training phase, for which 

children learned English names and/or functions. The three sets of generalization objects 

(overall-match, function-match, and shape-match) were those presented at later points of 

the procedure, for which children received no training. Photographs of the objects in each 

set appear in Figure 1.   

Procedure. Children were randomly assigned to one of three conditions that 

characterize children’s exposure to objects and English labels prior to learning Spanish 

labels: (1) Label, (2) Function, and (3) Label+Function. In the Label condition, children 

first learned three novel labels in English for three novel target objects, and then learned 

three different novel labels in Spanish for the same three objects. Each target object was 

paired with a distracter object that received the same amount of attention as the target 

object but was not labeled. In the Function condition, children first learned the functions 

of three novel objects and then learned novel names in Spanish for those objects. In the 

Label+Function condition, children learned the objects’ functions and their English labels 
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before learning novel names in Spanish. The experimenter’s attention to the distracter 

object was identical across conditions. Half of the children were presented with the target 

objects first within each pair, and half of the children were presented with the distracter 

objects first. The order in which the pairs were presented was randomized across 

participants.  

The experimental session consisted of several phases (see Table 3 for an outline 

of all test phases). In all conditions, children were seated at a table across from the 

experimenter throughout the study. During the English phases, the Spanish speaker was 

seated in a chair against the wall of the room and did not interact with the child or the 

English speaker. The two experimenters exchanged seats during the Spanish phases. 

 Familiarization Phase. The familiarization phase was identical to that of Study 1, 

except that three objects were used (apple, car, and key).  

 L1 (English) Training. Children then interacted with an English speaker and the 

three novel target-distracter exemplar pairs. In the Label condition, the English speaker 

labeled each of the target objects, saying for instance, “This is a mido. See the mido? 

That’s a mido! Can you put the mido in there?” while pointing toward the opening in the 

chute. In the Function condition, the English speaker demonstrated the target objects’ 

functions. The function of each object involved the use of another object (a bouncy ball, a 

small plastic top, or a piece of Play-Doh). The experimenter demonstrated the function of 

the object three times, saying, “This one works with this. See, it works with this! This one 

works with this. Can you put it in there?” The L1 Training phase for the Label+Function 

condition was identical to that of the Function condition, except that the experimenter 

labeled the target object in addition to demonstrating its function, saying, “This is a mido, 
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and it works with this. See, the mido works with this! The mido works with this. Can you 

put the mido in there?” In all conditions, she paid equal attention to the distracter, saying, 

“Oooohhh! Ahhhh! Ohhhh! Can you put that one in there?”  

 English Immediate Test. Immediately after the English Training Phase, the same 

English-speaking experimenter tested children’s knowledge. She presented children with 

the same target-distracter pairs, and asked children to identify the target by name and/or 

function. In the Label condition, she asked,  “Where is the mido? Which one is the mido? 

Can you put the mido in there?” In the Function condition, she held up the item that had 

been used to demonstrate the target object’s function and asked, “Where is the one that 

works with this? Which one works with this? Can you put it in there?” In the 

Label+Function condition, she asked, “Where is the mido that works with this? Which 

one is the mido that works with this? Can you put the mido in there?” If the child 

responded correctly, the experimenter said, “Yes, this is the mido/the one (that works 

with this)!” If the child responded incorrectly on a given trial, the experimenter gave 

corrective feedback, “No, this one is the mido/the one (that works with this)” while 

holding up the target object. Children who failed to correctly identify all three target 

objects on the first trial were presented with each of the three object pairs again, in a 

different order, for up to a total of four test trials. This was done to confirm that every 

child had learned the information in English for each target object before proceeding to 

the Spanish Word Learning task.  

 L2 (Spanish) Word Learning. In all conditions, the Spanish speaker taught each 

child three novel labels for the three target objects immediately following the English 

Test. The procedure for this phase was identical to that of Study 1.  
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 Spanish Immediate Test. The procedure for the immediate test was identical to 

that of Study 1. Children again received feedback after every response. 

 Spanish Immediate Generalization. Next, children were tested on their 

willingness to generalize newly learned Spanish object labels from the exemplar objects 

to similar but non-identical overall-match generalization objects. These objects were 

constructed to afford the same functions as the exemplars, although the functions were 

not demonstrated, and they were similar in shape, but they were distinct from the 

exemplars in size and color (see Figure 1). Each target object was paired with a unique 

distracter. As in the Spanish Test phase, the Spanish speaker presented each pair of 

objects and asked the child to identify the distracter by name. However, the experimenter 

provided no feedback during this phase, and each pair was presented only once, 

regardless of the child’s responses. 

 Delay Task. For five minutes, the English speaker played a Memory-type game 

with the child. This task was intended to serve as a distracter in between Spanish test 

phases. 

 Spanish Delayed Test. The Delayed Spanish Test was identical to the Immediate 

Spanish Test.  

 Spanish Delayed Generalization. The Delayed Generalization was identical to 

the Immediate Generalization. This phase measured children’s willingness to generalize 

newly learned Spanish words to the overall-match generalization objects after additional 

exposure to the words and objects. 
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English Delayed Test. This phase tested children’s memory for the English words 

and/or functions they learned during the English Training phase. The procedure was 

identical to the English Immediate Test. 

 Spanish Function Generalization. This phase was identical to previous 

Generalization phases, except that children were tested using the function-match objects. 

These objects were constructed to afford the same functions as the exemplars, but they 

differed in color, size, and shape. 

 Spanish Shape Generalization. This phase was identical to other Generalization 

phases, except that children were tested using the shape-match objects. These objects 

were constructed to be similar in shape to the exemplars, but they did not afford the same 

functions, and they differed in color and size. The order of presentation of the Function 

and Shape Generalization phases was counterbalanced across participants.  

 English Label and Function Production. To assess children’s ability to produce 

the English labels they learned during the English Training phase, the English speaker 

presented children with each exemplar and overall-match generalization target object and 

asked, “What is this called?” To assess their ability to produce the functions, the 

experimenter gave children each target object and all three items that could be used with 

the object (bouncy ball, top, and Play-Doh) and asked, “How does this work?” 

 L1 Vocabulary Test. Finally, children’s productive English vocabularies were 

tested by the English speaker using the Expressive One-Word Picture Vocabulary Test-4 

(EOWPVT-4, Brownell, 2010). As in Study 1, L1 vocabulary was not significantly 

related to foreign word learning as measured by Pearson bivariate correlations, so it was 

not included in further analyses. 
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Results 

English Training. To ensure that our experimental manipulation was successful, 

I first tested children’s learning in English (of object labels, functions, or both, depending 

on condition). As depicted in Figure 4, children in each condition successfully learned 

from the English speaker by the first test set of the English Immediate Test phase, before 

receiving any feedback. A 2(Age) X 3(Condition) ANOVA showed a significant main 

effect of Age, F(1, 90)=9.26, p=.003, whereby three-year-olds recalled more items on the 

first test set than two-year-olds. There was no main effect of Condition and no 

interaction. In spite of the age effect, one-sample t-tests showed that children in both age 

groups across all three conditions recalled items at above-chance rates (random selection 

of items should result in 1.5/3 correct choices on the first test set). Because children in all 

conditions successfully learned from the English speaker, I will be able to attribute any 

differences in Spanish word learning to differences in the content of children’s learning 

in English (i.e., learning words vs. functions) rather than differences in rates of learning 

in English across conditions. 

Foreign Word Learning and Memory. To assess our primary question, the role 

of L1 labels and object functions on children’s foreign word learning, I measured 

children’s learning and memory for Spanish words on the first test sets of the Spanish 

Immediate Test (before receiving feedback) and Delayed Test (after receiving feedback 

during the Immediate Test) using a 2 (Age) X 3 (Condition) X 2 (Time) repeated-

measures mixed ANOVA. This analysis yielded no main effects of Age or Time and no 

interactions. The absence of a main effect of Time and the absence of interactions 

indicates that the feedback children received during the Immediate Test did not have a 
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measurable influence on their performance during the Delayed Test, either as a group or 

differentially across conditions or age groups. This is likely because performance was 

high during the Immediate Test, leaving little room for change over time. As illustrated in 

Figure 5, there was a marginally significant main effect of Condition, F(2, 90)=2.90, 

p=.06, !"#=.06. A post hoc Tukey HSD test revealed a reliable difference between 

children’s selection of target items in the Label condition (M=2.34, SE=.10) and the 

Function condition (M=2.00, SE=.10), p=.05. No other pairs of conditions differed 

reliably. This main effect suggests that learning English object labels supports Spanish 

word learning more than learning object functions alone, while learning both English 

labels and functions leads to a moderate level of Spanish word learning, differing from 

neither of the other conditions.  

A non-parametric analysis corroborates this finding. A Pearson chi-square test 

shows that the number of children who correctly identified all three target items correctly 

on the first test set of the Spanish Immediate Test differed significantly across conditions, 

with over half of children in the Label condition getting all three correct (17/32) and far 

fewer doing so in the Function (8/32) and Label+Function (9/32) conditions, $2(2)=6.65, 

p=.04. Thus, children who only learned object labels in English were more successful at 

learning Spanish names for those objects than children who learned object functions, 

either alone or in addition to English labels. 

Though the conditions differed in their rates of learning and memory for Spanish 

words, it is important to note that children in all conditions demonstrated above-chance 

selection of target objects during both Spanish Immediate test, and nearly all groups of 

children remained above chance during the delayed test, as measured by one-sample t-
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tests (see Table 4 for results of chance comparisons). This shows that two- and three-

year-olds are capable of learning foreign words under all of the experimental conditions.  

Generalization of Newly Learned Foreign Words. Our next analysis addressed 

children’s willingness to generalize newly learned Spanish words to non-exemplar 

objects that were similar (but not identical) in shape to the objects for which children 

were taught Spanish words and that afforded the same functions (overall-match). I 

performed a 2 (Age) X 3 (Condition) X 2 (Time) repeated-measures mixed ANOVA on 

the number of overall-match generalization targets children correctly identified during the 

Immediate and Delayed Generalization Tests. This analysis yielded no main effects and 

no interactions. One-sample t-tests revealed that children did not select the target object 

at rates above chance during the Immediate Generalization phase, M=1.43, SD=.94, 

t(95)=-.762, p=.45, or during the Delayed Generalization phase, M=1.48, SD=.98, t(95)=-

.21, p=.84 (see Figure 6). Table 5 shows the rates of generalization by children in each 

condition. 

 I next examined children’s generalization of Spanish words to the function-match 

(afforded the same function as original exemplars but with slightly different 

configuration of parts) and shape-match (similar shape but did not afford the same 

function as original exemplars) generalization objects. A 2 (Age) X 3 (Condition) 

MANOVA revealed no main effect of Age or Condition and no interaction. Again, 

children did not select the target objects at rates above chance as measured by one-sample 

t-tests. In fact, children selected the target object at rates marginally below chance for 

function-match trials, M=1.33, SD=.88, t(95)=-1.86, p=.07, and at rates significantly 

below chance for shape-match trials, M=1.15, SD=.95, t(95)=-3.65, p<.001. Thus, 
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regardless of the information children learned about objects in English, and their 

willingness to learn Spanish names for those objects, they were unlikely to generalize the 

Spanish names to other similar objects. Figure 7 and Figure 8 show the mean 

generalization scores function-match and shape-match objects, respectively. Table 6 and 

Table 7 show the rates of generalization to function-match and shape-match objects, 

respectively. 

 Given the low rates of generalization across conditions and age groups, I further 

explored potential sources of individual variation in generalization by examining 

relations between children’s performance on English and Spanish test phases and their 

generalization of Spanish words to new objects. Bivariate Pearson correlations between 

generalization measures and Spanish Immediate and Delayed test phases are displayed in 

Table 8. Significant correlations were found between generalization measures, but not 

between Spanish word learning measures and generalization. Thus, individual children’s 

rates of generalization to one set of generalization objects tend to be positively correlated 

to their generalization to other sets of objects. However, children’s foreign word learning 

does not appear to be related to their rate of generalization.  

I next performed additional Pearson correlations to measure the relations between 

English learning and generalization of Spanish words. Because the content learned during 

the English phases differed across conditions, these analyses were performed within each 

condition. Correlations are displayed in Tables 9, 10, and, 11. These analyses showed 

interesting patterns between information learned in English and generalization of Spanish 

words. For children in the Label condition, performance on the English Immediate and 

Delayed tests (i.e., learning and recall of English words) was significantly positively 
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correlated to their willingness to generalize Spanish words to the overall-match objects at 

the Delayed Generalization test, suggesting that knowledge of object labels in English 

helped them to generalize Spanish object labels to a second set of objects. Learning and 

recall of English words was also positively, but non-significantly, related to 

generalization of Spanish words to function-match and shape-match objects. In contrast, 

for children in the Function condition, there was a significant negative correlation 

between performance on the English Immediate Test (learning of object functions) and 

later performance on the shape-match generalization trials, suggesting that learning the 

functions of the exemplar objects dissuaded children from generalizing Spanish words to 

objects that did not share those functions. Finally, in the Label+Function condition, there 

were no significant correlations between measures of learning and recall of English labels 

and object functions and generalization measures. 

Memory for English Object Labels and Functions. Using 2(Age) X 

3(Condition) ANOVA, I measured children’s retention of the information they learned in 

English at the beginning of the session. This analysis showed a marginally significant 

main effect of Age, F(1, 90)=3.44, p=.07 !"#=.04, whereby three-year-olds recalled more 

items on the first test set of the English Delayed Test than two-year-olds. Additionally, 

there was a main effect of Condition F(1, 90)=4.78, p=.01, !"#=.10. A post hoc Tukey 

HSD test showed that selection of the target in the Label condition (M=2.47, SD=.72) 

was significantly lower than in the Label+Function condition (M=2.88, SD=.42), and 

marginally lower than in the Function condition (M=2.78, SD=.49). The Function and 

Label+Function conditions did not differ from each other. There was no significant 
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interaction. One-sample t-tests showed that children in both age groups across all three 

conditions recalled items at above-chance rates (see Figure 9). 

Production of Labels and Functions. Finally, I measured children’s ability to 

produce object labels and functions. As expected with young children, few attempted to 

produce object labels. Three children (out of 96) produced the correct label for at least 

one exemplar object, and four children produced the correct label for at least one of the 

overall-match generalization objects. The four unique individuals who produced labels all 

participated in either the Label or the Label+Function condition. 

 In contrast, nearly all children (89/96) attempted to perform object functions. I 

measured children’s production of correct object functions on the exemplar objects and 

overall-match generalization objects using a 2 (Age) X 3 (Condition) MANOVA. This 

analysis yielded significant effects of Age for both sets of objects (Exemplar: F(1, 83)= 

5.00, p=.03, !"#=.06; Generalization: F(1, 83)=4.14, p=.045, !"#=.05). In addition, there 

were main effects of Condition for both sets of objects (Exemplar: F(2, 83)=66.03, 

p<.001, !"#=.61, see Figure 10; Generalization: F(2, 83)=18.69, p<.001, !"#=.31, see 

Figure 11). Post hoc Tukey HSD tests showed significant differences between the Label 

condition and the Function condition, as well as between the Label condition and the 

Label+Function condition, for both object sets. There were no significant differences 

between the Function and Label+Function conditions. These findings show that children 

who learned object functions from the English speaker were able to reproduce those 

functions themselves, while children who did not learn the functions from the English 

speaker were unable to guess the functions based on the appearance of the objects.  
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Discussion 

The present study examined two- and three-year-old children’s foreign word 

learning and generalization after receiving one of three different types of training: 

training on novel object labels in their first language (English), training on novel object 

functions, or training on both L1 labels and functions. I found that children were able to 

learn and remember foreign words after all three types of training, but children who 

learned L1 labels only showed somewhat better performance than children who learned 

functions only. Additionally, I found that children in all training conditions failed to 

generalize newly learned foreign words beyond the original exemplar that the 

experimenter labeled. However, among children who learned L1 labels, there was a 

positive relationship between their L1 label learning and their willingness to generalize 

foreign words. First, I will discuss the results in terms of potential facilitative effects of 

L1 words on foreign word learning. Second, I will address possible explanations for the 

lack of generalization of foreign words. Finally, I will discuss limitations of the present 

study and propose potential avenues for answering open questions. 

Facilitation of Foreign Word Learning 

 Across the three conditions, children’s above-chance performance on Spanish test 

phases indicates that foreign word learning was supported by all three types of training in 

the children’s first language. This finding aligns with previous findings showing that 

children’s foreign word learning is supported by object familiarity or even brief exposure 

to novel objects during a laboratory session (Sera et al., 2014). One possible explanation 

for the relation between object experience and word learning is that previous exposure to 

objects lightens the burden of object-label learning. Fennell (2012) found that 14-month-
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olds who had prior exposure to two novel objects were able to learn similar sounding 

labels for those objects (/bIn/ and /gIn/), while infants who had no prior exposure were 

less sensitive to the phonetic distinction between the similar sounding labels and did not 

discriminate between the object-label pairs. The author suggests that prior exposure to the 

objects reduced the cognitive demands of the word-learning task, allowing infants to 

attend to a change in phonetic detail that they would otherwise miss.  

In the present study, all three groups of children had prior exposure with the novel 

objects before learning foreign words for those objects, and all three groups were able to 

learn and remember the foreign words throughout the duration of the session. This study 

did not include a comparison group that lacked prior object experience, but the findings 

from Study 1 demonstrated that children in the Baseline condition who had no prior 

experience with the objects failed to learn from the Spanish speaker (see also Bhagwat & 

Casasola, 2014). Thus, it seems plausible that exposure to objects in the context of 

training in the child’s first language, regardless of the content of that training, may 

provide minimal but necessary support for children’s foreign word learning. 

While children in all three conditions in this study successfully learned and 

remembered foreign object labels, the results suggest that children in the Label condition, 

who learned labels for the objects in their first language, retained more foreign words 

than children in the Function condition, who learned the objects’ functions. Foreign label 

learning and retention by children who learned both labels and functions fell between that 

of children who learned English labels only and those who learned functions only. This 

finding suggests that learning words for objects in a first language facilitates children’s 

acquisition of foreign labels for the same object more than learning the objects’ functions. 
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This contrasts with evidence that children who learn object functions retain words in their 

first language better than children who have not learned the objects’ functions (Kemler 

Nelson et al., 2008; Booth 2009; 2015), and suggests that this tendency does not extend 

to acquisition of words in a foreign language. Additionally, children who learned both 

labels and functions did not differ significantly from children who learned either labels or 

functions alone, suggesting that more information about objects is not better for foreign 

word learning than L1 labels alone.  

One possible explanation for these findings is that, in order to learn a foreign label 

for an object, children need clear evidence that the object is a member of a nameable 

category in their first language. When objects are presented with L1 labels alone, this 

may be clearer evidence than when both L1 labels and functions are presented. Children 

who learned both L1 labels and functions may have attended more to the functions than 

to the labels during the English training and test phases, and thus may not have benefited 

as much from having learned L1 labels as did children who learned labels only. Children 

who received no L1 label training had no evidence of nameable categories in L1 at all, 

and thus lacked the benefit of L1 labels altogether. It is important to note that the benefit 

of learning L1 labels may be related to the demands of the task. Children who learned L1 

labels during the English training phase had evidence not only that the objects were 

nameable in English, but also that the task involved labeling objects. Thus, when these 

children encountered labeling events in a foreign language for the first time, they may 

have expected additional labeling to occur, while children who had learned only 

functions from the English speaker had no expectation that the Spanish speaker would 

label the objects. Previous experience with object labeling may have allowed children 
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who learned L1 labels to more easily extract foreign labels from the stream of Spanish 

speech (Bhagwat & Casasola, 2013; Namy & Waxman, 2000).  

Interestingly, when tested near the end of the session, children’s memory for the 

content of the English training that occurred at the beginning of the session was better 

when training included functions (Function and Label+Function conditions) than when it 

did not (Label condition). This was true for comprehension, as measured by children’s 

selection of target objects when prompted by L1 labels and/or functions. Children in the 

Function and Label+Function conditions correctly selected more target objects during 

this phase than did children in the Label condition, although children in all conditions 

demonstrated performance above what would be expected by chance. This was also true 

for production, as measured by children’s responses to the questions “What is this 

called?” and “How does this work?” Children in the Function and Label+Function 

conditions were able to correctly produce the functions they learned during training, 

while children across conditions largely did not attempt to produce labels, whether they 

had learned them during training or not. Although children who were trained on functions 

demonstrated better memory for their training than did children who were trained only on 

labels, children who learned only labels benefited more from their training when learning 

foreign labels than did children who learned functions. Thus, it is not the case that the 

somewhat poorer performance on Spanish test phases by children in the Function and 

Label+Function conditions was a result of their remembering less of their training than 

children in the Label condition.  
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Generalization 

Across the three conditions, children did not generalize newly learned foreign 

labels beyond the originally labeled exemplar objects. When presented with similar, but 

not identical, exemplars of the object categories, children either selected the target and 

distracter objects seemingly at random (for overall-match generalization trials), or tended 

to choose the distracters more often than the targets (for function-match and shape-match 

generalization trials). 

Recent research has shown a novelty bias in young children that may help to 

explain this pattern. Horst, Samuelson, Kucker, and McMurray (2011) demonstrated that 

two-year-olds tend to select the most novel object in a novel name referent task in their 

first language. During a familiarization phase, children were shown eight known objects, 

for which they already knew names (e.g., banana, horse), and eight novel objects, for 

which they did not know names (e.g., kaleidoscope, massager). On subsequent novel 

name test trials, children were shown two novel objects that they had seen during 

familiarization, and one “supernovel” object that had not appeared during familiarization. 

When asked to “get the fode,” Children chose the supernovel object significantly more 

often than they chose the other novel objects. On known name trials, children were 

presented with three objects for which they knew names, two of which had appeared 

during familiarization and one of which had not. Children selected the correct object 

when asked to “get the horse,” rather than choosing the objects that had not appeared 

during the familiarization phase. Thus, young children have a tendency to favor novelty 

in a referent selection task involving a novel word and previously unnamed referents.  
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Additional evidence for the novelty bias has been found even when children are 

asked to identify recently named novel objects (Kucker, 2013). In this task, 18- to 24-

month-olds learned label-object mappings for several novel objects, and then later were 

presented with two novel objects, one that had previously been labeled and one that had 

not been seen before. When asked to “get the fode,” children tended to select the never-

before-seen object rather than the object previously labeled “fode.” Even when young 

children had been exposed to a novel word-object mapping, they still tended to select the 

most novel referent over the correct target referent. This evidence shows that toddlers 

exhibit a preference for novelty over selection of a correct referent when the name of that 

referent is newly learned.  

In the present study, the overall-match, function-match, and shape-match 

generalization target objects were similar, though not identical, to the exemplar target 

objects used during English Training, English Test, Spanish Word Learning, and Spanish 

Test phases. However, the distracter objects used during the generalization phases were 

not similarly matched to the distracter objects used with the exemplar target objects. To 

adopt the terms used by Horst and colleagues (2011), the generalization distracter objects 

were “supernovel”—they had never been seen before— and the generalization target 

objects fell somewhere between “novel” and “supernovel”—the objects had never been 

seen before but they were similar to objects that had been seen before. Children were 

consistently at chance choosing the target object during the overall-match generalization 

phase. During the function-match and shape-match generalization phases, children chose 

the distracter object more often than expected by chance. Both of these patterns are 

consistent with a novelty preference. Because both the overall-match generalization 
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target and distracter objects had never been seen before, they were both somewhat novel 

and this may have led to children’s at-chance performance in the overall-match 

generalization phases. By the time children encountered the function-match and shape-

match objects for the first time, they had already seen the exemplar objects several times, 

and had seen the overall-match generalization objects twice, perhaps decreasing the 

perceived novelty of the function-match and shape-match targets relative to their 

distracters. This could have led to children’s below-chance selection of the targets in 

favor of their distracters during these generalization phases. Further work is required to 

better understand this pattern of behavior. 

Although rates of generalization were low across conditions, there were some 

relations between children’s learning and memory for English labels and functions and 

their willingness to generalize foreign words. For children in the Label condition, 

learning of and memory for L1 labels was significantly positively correlated with the 

number of correct generalization target selections for the overall-match objects. This 

suggests a link between object-label mappings in a first language and children’s 

generalization of foreign words for those objects. For children in the Function condition, 

learning of and memory for object functions was significantly negatively correlated with 

generalization of foreign words to objects that were similar in shape but that did not 

afford the function. This suggests that children who learn about object functions may 

prioritize function when determining which objects belong to a new category. 
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General Discussion 

 The results of these studies provide insight about the relations among L1 word 

knowledge, object experience, and word learning in a foreign language. Study 1 

demonstrated that two- and three-year-olds who had previous experience with objects 

before being taught foreign words for those objects could learn and remember the foreign 

words better than children who had no previous experience with the objects. Study 2 

further explored the roles of L1 word knowledge and object experience by comparing 

foreign word learning and generalization by two- and three-year-old children who had 

learned L1 object labels, children who had learned object functions, and children who 

had learned both L1 labels and functions. Results showed that foreign word learning was 

supported in all conditions, with some evidence of an advantage for children who learned 

labels only. Additionally, children failed to generalize newly learned foreign words 

beyond the labeled objects. Taken together, the results of these studies demonstrate that 

experience with objects and knowledge of L1 words for those objects supports children’s 

acquisition of foreign words for the same objects. However, this degree of experience 

with objects does not seem to support children’s generalization of foreign labels. 

Implications for Language Learners 

 These findings have both theoretical implications for our understanding of the 

relations between L1 words, concepts, and foreign word learning, as well as practical 

implications for young children encountering a foreign language for the first time. From a 

theoretical perspective, these findings suggest links among words and concepts across 

languages. First, experience with objects supports foreign word learning (Studies 1 and 

2). As discussed earlier, this may result from a reduced burden on the learner when 
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objects are somewhat familiar, as compared to objects that have never been seen before 

(Fennell, 2012). In the present studies, the difference in the foreign word-learning burden 

between children who had training in English and those who did not may have been 

particularly great, as the children who had no English training were faced with a novel 

task involving novel objects being labeled in a novel language. Second, learning words 

for objects in L1 seems to support foreign word learning somewhat more than learning 

object functions (Study 2). This is consistent with Koenig and Woodward’s (2012) 

finding that 24-month-olds with higher vocabularies successfully learned foreign words, 

while children with lower vocabularies did not. However, I did not find a significant 

relation between L1 vocabulary and foreign word learning in either Study 1 or Study 2. 

Two possibilities may explain this discrepancy. First, the participants in Koenig and 

Woodward’s (2012) studies had a mean age of 24 months, while children in the present 

studies were about one year older. Second, Koenig and Woodward’s participants could be 

classified as high or low vocabulary for their age, while participants in the present studies 

tended to have high L1 vocabularies. It may be that a higher L1 vocabulary is more 

beneficial for foreign word learning in toddlers than in preschoolers, or perhaps a sample 

of older children with a wider range of L1 vocabulary scores would have demonstrated 

the same effect. The finding from Study 2 suggests a specific relation between L1 and 

foreign labels for the same object. Rather than a general benefit of higher vocabulary, 

children seemed to benefit from knowing particular words in L1. Why might having a 

name for an object in L1 help young children learn a name for that object in a foreign 

language? One tentative possibility involves semantic network growth. Steyvers and 

Tenenbaum (2005) define a semantic network as, “an abstract representation of…the 
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pairwise relations between words” (p. 72). Perhaps new nodes for novel objects are more 

strongly connected when they contain L1 words than when they do not, and thus mapping 

foreign words into the network is more successful when L1 words have been learned.  

From a practical perspective, the findings from both studies indicate that 

experience with objects in the context of a child’s first language supports their learning of 

words for those objects in a foreign language. This suggests that children who will be 

learning a new language at school or in childcare would benefit from experience with 

objects in L1 before encountering those things in the context of the target L2. Knowledge 

of objects and concepts in L1 may ease children’s acquisition of their first words in L2. 

Additionally, the findings that knowledge of L1 words does not hinder, and may help, 

foreign word learning have additional implications for children who will begin learning 

L2 at school. For these children, learning L1 translational equivalents for the new words 

that will be learned in L2 in preschool or kindergarten (e.g., animal names, color terms) 

should not interfere with their ability to learn those L2 words, and may in fact be 

particularly helpful. Given that experience and L1 lexical knowledge support L2 word 

learning, these data provide evidence that earlier may not be better for children beginning 

to learn a new language in school. While acquisition in early to middle childhood benefits 

ultimate proficiency in L2 (e.g., Johnson & Newport, 1989), initiating L2 learning as 

early as possible in childhood may not be better than waiting until later in childhood. 

Preschoolers with a stronger foundation in L1 may be more successful in their early L2 

learning, suggesting that preschool classrooms that incorporate instruction in both 

languages may be more suitable for young learners than immersion classrooms in which 

L2 is the only language used.  
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Limitations and Open Questions 

While these studies provide interesting insights into the factors that affect 

children’s learning during their first encounter with a foreign language, inferences drawn 

about real-world implications from a controlled laboratory experiment must be tentative. 

It will be important to explore these questions outside of a controlled laboratory context. 

One important open question about children’s learning of foreign labels is the longevity 

of this knowledge. In addition to increasing external validity, conducting research on 

children’s foreign word learning in a school setting would more easily allow researchers 

to test children’s retention of newly learned foreign words across weeks or months. 

Additionally, it will be important to study the links between knowledge learned in L1 and 

foreign word learning among children from different language backgrounds. Because of 

the highly controlled, experimental approach taken in Studies 1 and 2, these findings 

should generalize beyond English-speaking children encountering Spanish for the first 

time to any pair of languages and any group of children with similar demographic 

characteristics. Interesting differences may be found in children who have previous 

exposure to the target language or in children from different socioeconomic backgrounds. 

In Study 2, I found no evidence of generalization of foreign labels across objects. 

One limitation of the generalization tasks in this study is that they were conducted only in 

Spanish. If children had participated in an English generalization task, their performance 

on that task could have served as a baseline with which to compare their Spanish 

generalization. If children clearly demonstrated that they recognized the generalization 

objects as belonging to the same categories as the exemplar objects in the context of their 

first language, I could more easily infer that their failure to generalize in Spanish was 
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related to the unfamiliarity of a new language rather than a general unwillingness to 

generalize. Given that previous research has found generalization within a first language 

in infants much younger than the children who participated in the present studies (e.g., 

Graham et al., 2013), under what conditions would children generalize newly learned 

foreign words? Children’s rates of generalization of foreign words may have been higher 

if they had encountered multiple exemplars of each object at training. Although children 

in this study did encounter multiple exemplars over the course of the session, providing 

clear evidence of multiple category members that share features and/or names in the 

child’s native language may lead to higher rates of generalization in a foreign language.   

Finally, across both studies I found that experience with objects supported foreign 

word learning, whether that experience involved learning L1 object labels, learning 

object functions, or learning speaker preferences, while foreign word learning was not 

supported when children had no prior experience with the objects. A limitation of the 

designs of these studies is that children who participated in the Baseline condition of 

Study 1 had no prior experience with the objects, but they also had no prior experience 

with the English speaker and little familiarization to the task before learning foreign 

words, while children in all other conditions had experience with objects, experience with 

the English speaker, and more familiarization to the task before learning foreign words. 

Of these differences among conditions, the role of the English speaking experimenter’s 

expression of intent is of particular interest for future work. When the English speaker 

labeled objects or expressed her preferences for objects, she demonstrated clear intentions 

(to name the object or mark it as something she liked). When she demonstrated object 

functions, she provided conventional information about the objects without 
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demonstrating a clear intention. When the English speaker provided no training (in the 

Baseline condition), both object experience and speaker intentions were absent. An 

important step for future work will be to include additional control conditions in order to 

account for these differences. One condition would provide children with exposure to the 

target objects but no interaction with the English speaker. In another condition, children 

would watch the English speaker label non-target objects. By comparing these additional 

conditions to the existing conditions across Studies 1 and 2, the roles of experience with 

objects and training from an intentional English speaker could be teased apart. 

Conclusions 

 The results of these studies provide important insight into the factors that 

influence young children’s word learning in a foreign language. It is clear from these 

studies that experience with novel objects within the context of a child’s native language 

supports their learning of words for those objects in the context of a new foreign 

language. Additionally, knowledge of words for objects in L1 may be particularly 

beneficial for subsequent foreign word learning. Finally, although children are able to 

learn and remember foreign words for novel objects, they do not readily generalize those 

foreign words beyond the originally labeled objects. Although many open questions 

remain to be explored, this work provides a few first steps in systematically exploring the 

links between knowledge acquired in L1 and words learned in a foreign language among 

young children. 
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 English 

Training 
English Test Spanish Word 

Learning  
Spanish 
Immediate Test 

Delay Spanish 
Delayed Test 

Vocabulary 
Test 

L1 
Experienc
e + Label 

“This is a 
mido.” 

 

“Where is the 
mido?” 

 

 
L1 
Experienc
e Only 

“I like this 
one.” 

 

“Where is the 
one I like?” 

 

 
Baseline -- -- 

“Esto es el 
tiso.” 

 

“Donde esta el 
tiso?” 

 

 

2-7 
days 
betwee
n 
session
s 

“Donde esta 
el tiso?” 

 

 

PPVT 

 
 
Table 1. Study 1 procedure. 
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 Age (Months) PPVT Raw 

Score 
L2 Immediate L2 Delayed 

Age (Months)  .557* .283* .290* 
PPVT Raw 
Score 

  .142 .184 

L2 Immediate     .243+ 

 
Table 2. Bivariate Pearson correlations between age, PPVT score, and number of objects 
correctly identified (out of 3) on the first test set of L2 Immediate Test and L2 Delayed 
Test.  
* p<.05; + p<.10.
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 English 

Training 
English  
Immediate 
Test 

Spanish 
Word 
Learnin
g 

Spanish 
Immediat
e Test  

Spanish 
Immediate 
Generalizatio
n 

Delay Spanish 
Delayed 
Test 

Spanish 
Delayed 
Generalization 

English 
Delayed 
Test 

Spanish 
Shape 
Generalizatio
n 

Spanish 
Function 
Generalizatio
n 

English 
Production 
Task 

Vocab 
Test 

Label “This is a 
mido.” 
   

 

“Where is 
the mido?” 

 

“Where 
is the 
mido?” 

 

Functio
n 

“This 
one 
works 
with 
this.” 

“Where is 
the one 
that works 
with this?” 

“Where 
is the 
one that 
works 
with 
this?” 
 

Label+ 
Functio
n 

“This is a 
mido. It 
works 
with 
this.” 
 

“Where is 
the mido 
that works 
with this?” 
 
 

“Esto es 
un 
tiso.” 

 

“Donde 
esta el 
tiso?” 

 

 

“Donde esta 
el tiso?” 

 

 

5-min 
memory 
game 

“Donde 
esta el 
tiso?” 

 

 

“Donde esta el 
tiso? 

 

 

“Where 
is the 
mido 
that 
works 
with 
this?” 
 

“Donde esta 
el tiso?” 

 

 

“Donde esta 
el tiso?” 

 

 

“What is 
this called?” 
“How does 
it work?” 

 

 

EOWP
VT 

 
 
Table 3. Study 2 procedure.
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Spanish Immediate Test Spanish Delayed Test  

Condition 

 

Age Mean SD t p Mean SD t p 

2 2.38 .72 4.87 <.001 2.25 .68 4.40 .001 Label 

3 2.44 .73 5.16 <.001 2.31 .95 3.43 .004 

2 2.00 .89 2.24 .04 1.94 1.06 1.65 .12 Function 

3 2.00 .73 2.74 .02 2.06 .85 2.64 .02 

2 2.06 .77 2.92 .01 2.31 .60 5.40 <.001 Label+Function 

3 2.00 .82 2.45 .03 2.64 .81 3.10 .01 

 

Table 4. Mean number of target selections during the Spanish Immediate and Delayed 

Test phases of Study 2. Degrees of freedom for each t-test=15.  
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 0 1 2 3 

Label 6/32 (18.8%) 11/32 (34.4%) 9/32 (28.1%) 6/32 (18.8%) 

Function 6/32 (18.8%) 11/32 (34.4%) 13/32 (40.6%) 2/32 (6.3%) 

Label+Function 6/32 (18.8%) 9/32 (28.1%) 13/32 (40.6%) 4/32 (12.5%) 

 

Table 5. Proportion of children who made each number of overall-match generalizations 

during the Immediate Generalization phase. 
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 0 1 2 3 

Label 6/32 (18.8%) 14/32 (43.8%) 10/32 (31.3%) 2/32 (6.3%) 

Function 9/32 (28.1%) 9/32 (28.1%) 10/32 (31.3% 4/32 (12.5%) 

Label+Function 2/32 (6.3%) 16/32 (50%) 11/32 (34.4%) 3/32 (9/4%) 

 

Table 6. Proportion of children who made each number of function-match 

generalizations. 
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 0 1 2 3 

Label 8/32 (25%) 18/32 (56.3%) 3/32 (9.4%) 3/32 (9.4%) 

Function 10/32 (31.3%) 11/32 (34.4%) 8/32 (25%) 3/32 (9.4%) 

Label+Function 9/32 (28.1%) 9/32 (28.1%) 10/32 (31.3%) 4/32 (12.5%) 

 

Table 7. Proportion of children who made each number of shape-match generalizations. 



    
 

 

50 

 

 EOWPVT Spanish 

Immediate 

Test 

Spanish 

Delayed 

Test 

Immediate 

Generalization 

(Overall-

Match) 

Delayed 

Generalization 

(Overall-

Match) 

Function-

Match 

Generalization 

Shape-Match 

Generalization 

EOWPVT  -.12 .05 .10 .09 .17 .06 

Spanish 

Immediate 

Test 

  .04 .09 .06 .05 .10 

Spanish 

Delayed Test 

   .11 .20 .01 .13 

Immediate 

Generalization 

(Overall-

Match) 

    .18 .12 .31** 

Delayed 

Generalization 

(Overall-

Match) 

     .41** .25* 

Function-

Match 

Generalization 

      .53** 

Table 8. Pearson bivariate correlations between performance on Spanish Immediate and 

Delayed Test phases and generalization of Spanish words to new objects. N=96 p<.05*; 

p<.01** 
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 EOWPVT English 

Immediate 

Test 

English 

Delayed 

Test 

Immediate 

Generalization 

(Overall-

Match) 

Delayed 

Generalization 

(Overall-

Match) 

Function-

Match 

Generalization 

Shape-Match 

Generalization 

EOWPVT  .34 .33 .31 .28 .28 .41* 

English 

Immediate 

Test 

  .18 .20 .38* .26 .19 

English 

Delayed Test 

   .13 .48** .17 .24 

Immediate 

Generalization 

(Overall-

Match) 

    .25 .05 .32 

Delayed 

Generalization 

(Overall-

Match) 

     .20 .29 

Function-

Match 

Generalization 

      .57** 

 

Table 9. Pearson bivariate correlations between performance on English Immediate and 

Delayed Test phases in the Label condition and generalization of Spanish words to new 

objects. N=32 p<.05*; p<.01* 
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 EOWPVT English 

Immediate 

Test 

English 

Delayed 

Test 

Immediate 

Generalization 

(Overall-

Match) 

Delayed 

Generalization 

(Overall-

Match 

Function-

Match 

Generalization 

Shape-Match 

Generalization 

EOWPVT  .35* .22 -.12 -.30 .03 -.21 

English 

Immediate 

Test 

  .36* -.24 -.26 .002 -.35* 

English 

Delayed Test 

   .03 -.20 -.13 -.28 

Immediate 

Generalization 

(Overall-

Match) 

    .12 .03 .10 

Delayed 

Generalization 

(Overall-

Match) 

     .64** .50** 

Function-

Match 

Generalization 

      .55** 

 

Table 10. Pearson bivariate correlations between performance on English Immediate and 

Delayed Test phases in the Function condition and generalization of Spanish words to 

new objects. N=32 p<.05*; p<.01** 
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 EOWPVT English 

Immediate 

Test 

English 

Delayed 

Test 

Immediate 

Generalization 

(Overall-

Match) 

Delayed 

Generalization 

(Overall-

Match) 

Function-

Match 

Generalization 

Shape-Match 

Generalization 

EOWPVT  .27 .38* .07 .27 .23 -.01 

English 

Immediate Test 

  .09 -.07 .32 .18 -.11 

English 

Delayed Test 

   -.09 .14 .29 .01 

Immediate 

Generalization 

(Overall-

Match) 

    .10 .31 .49** 

Delayed 

Generalization 

(Overall-

Match) 

     .40* -.01 

Function-

Match 

Generalization 

      .49** 

 

Table 11. Pearson bivariate correlations between performance on English Immediate and 

Delayed Test phases in the Label+Function condition and generalization of Spanish 

words to new objects. N=32 p<.05*; p<.01 
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Study 1 Objects 
Study 2 Exemplar Objects 

Labels Target 
Functions Target Object Distracter 

 
toma 
nevee 

 
Flap opens, 
plastic top is 
placed inside 

object. 
        

 

 

coopa 
peevo 

 

 
Object is used 

to smash a 
play-doh ball.        

 
teeso 
mido 

 
Bouncy ball is 
placed inside 

object.  
     

 

 

Study 2 Generalization Objects 
Overall-Match 
Generalization 

Function-Match 
Generalization 

Shape-Match 
Generalization 

Target Distracter Target Distracter Target Distracter 

 
 

 
 

  

      

         

Figure 1. Target and distracter objects. The objects used in Study 1 also served as the 

original exemplar objects in Study 2. Note that each object had two possible labels, and 

whether the label served as the English or Spanish label was counterbalanced between 

participants.
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Figure 2. Mean number of correct foreign word-object mappings on the first test set of 

Spanish test (maximum=3). This graph depicts a significant main effect of Condition. 

The horizontal line shows performance expected by chance (1.5/3). Error bars represent 

+/- 1 S.E.  
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Figure 3. Mean number of failed foreign word learning trials (maximum=4). Lower 

numbers indicate better performance (fewer trials failed). This graph depicts a significant 

main effect of Condition. Error bars represent +/- 1 S.E. 
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Figure 4. Number of target items selected (max=3) on the first test set of the English 

Immediate Test before receiving feedback. 
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Figure 5. Mean number of target items selected (max=3) on the first test sets of the 

Spanish Immediate and Delayed Tests before receiving feedback. 
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Figure 6. Number of overall-match generalization target items selected (max=3) on the 

Immediate Generalization Test (max=3).  
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Figure 7. Number of function-match generalization target items selected (max=3).  
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Figure 8. Number of shape-match generalization target items selected (max=3).  
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Figure 9. Number of target items selected (max=3) on the first test set of the English 

Delayed Test. 
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Figure 10. Production of correct functions of exemplar objects.  
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Figure 11. Production of correct functions of overall-match generalization objects.  
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