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Abstract
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Monolingual children resist learning second labels for familiar objects (e.g., a boat can be called a skiff), because they adhere to mutual exclusivity, the principle that an object has one name. It is less clear whether bilingual children observe this constraint. Study 1 demonstrated that bilingual preschoolers were more willing to accept second labels for familiar objects than monolinguals. Monolingual and bilingual children benefited from information about the relationship between the familiar and novel labels. Bilinguals, but not monolinguals, used this information to reliably accept the new words. In Study 2, monolingual preschoolers were offered additional information about the novel word, which allowed them to approach reliable learning. These studies suggest that monolingual and bilingual children differ in their adherence to mutual exclusivity, with bilingual children being both more willing to accept second labels, and requiring less information to do so.




















Differences in How Monolingual and Bilingual Children Learn Second Labels for Familiar Objects
Language is the primary means through which humans communicate with one another, and, through language, children learn how to interpret the world (Owen, 2008). Therefore, different language experiences may affect children’s learning, thinking, and overall development. For example, the number of languages that a child learns has been shown to influence his or her social and cognitive development (Mohades et al., 2012; Morales, Calvo, & Bialystok, in press). Specifically, compared to monolingual peers, bilingual children have more robust inhibitory control (Bialystok & Martin, 2004), show superior perspective taking abilities (Kóvaks, 2009; Farhadian et al., 2010), and are better able to use tone of voice to judge emotion in speech (Yow & Markman, 2011).
Another area in which monolingual and bilingual children might exhibit differences is in their adherence to the principle of mutual exclusivity. Mutual exclusivity is a word learning constraint that leads children to avoid accepting multiple labels for the same object (Markman & Wachtel, 1988). This constraint may help children learn names for parts or properties of objects. There is some evidence that monolingual children make use of this principle (Markman & Wachtel, 1988; Au & Glusman, 1990; Merriman, Bowman, & MacWhinney, 1989). However, children must be willing to override this bias when given information suggesting that one object has two labels from the same hierarchical level (e.g., that a couch can also be called a sofa).
Some researchers have made the claim that bilingual children are more willing to override their mutual exclusivity bias than monolingual children. For example, Akhtar & Menjivar (2012) state, “bilinguals are more likely to accept two words for an object than monolinguals” (p. 56). This could be due to bilingual children’s increased exposure to two languages, and, therefore, increased exposure to multiple labels applied to one object. This, in turn, might lead bilingual children to have more metalinguistic knowledge about the nature of object/word relationships; that is, they might be more likely to realize that an object can have multiple labels, since they know multiple labels for that object across languages (e.g., the furry animal in the house can be called both dog and perro). 
Upon closer inspection, however, results of research concerning bilingual children’s willingness to accept a second label are mixed. In fact, there are few reliable, documented differences between monolingual and bilingual children, and those that are present seem to be moderated by age (e.g., Bialystok, Barac, Blaye, & Poulin-Dubois, 2010; Davidson, Jergovic, Imami, & Theodos, 1997; Davidson & Tell, 2005). In addition, because most studies focus on finding language group differences rather than evaluating children’s actual learning of the second label, even when mutual exclusivity differences are seen between the groups, it is often not clear that either group is reliably learning a second label (e.g., Davidson, Jergovic, Imami, & Theodos, 1997).
Mutual Exclusivity Differences for Monolingual and Bilingual Children
Several studies have explored differences in monolingual and bilingual children’s use of the mutual exclusivity bias, with differing results. For example, Au & Glusman (1990) presented children with 2 sets of novel animal objects (e.g., 2 lemurs and 2 seals). In Study 1, 3- to 6-year-old monolingual children were given a traditional mutual exclusivity task. These children were taught a novel name for one of these sets of animals, for example that a lemur is called a mido. Children were then asked to show the experimenter a theri. They found that 94% of monolingual children adhered to mutual exclusivity by attaching the new label, theri, to an unnamed seal. Bilingual children were not tested using this procedure. Rather, in Study 4, they were given a similar task, except the first novel item was labeled in English, and then the second novel item was asked for in Spanish. These children were at chance in their responding, and so “did not reliably avoid giving two novel names to the same object when the names come from different languages” (p. 1486). In Study 6, monolingual children were tested using the same procedure as in Study 4. Their responding was also at chance. Therefore, although Au & Glusman’s (1990) findings are often cited as showing differences in mutual exclusivity between monolingual and bilingual children (e.g., Akhtar & Menjivar, 2012; Davidson et al., 1997; Davidson & Tell, 2005), their results do not compare monolinguals and bilinguals on a traditional mutual exclusivity task, and reveal no significant differences between the groups, or from chance, on a modified version of the task.
Bialystok, Barac, Blaye, & Poulin-Dubois’s (2010) research investigating the relation between executive functioning and mutual exclusivity has also been used to support the claim that bilinguals are less likely to adhere to mutual exclusivity (Akhtar & Menjivar, 2012). In this study, researchers presented 3- and 4.5-year-old children with 6 pairs of objects, where one object was novel and one object was familiar to the child. For 3 of these pairs, the experimenter (using a puppet) asked the child to give him an object using a novel name. For example, “Give me the blicket.” For the other 3 control pairs, the experimenter simply told the child to “Give me one.” Mutual exclusivity was measured by finding the difference between children’s choice of the novel object in the test and control trials. A larger difference score indicated greater adherence to mutual exclusivity. Their findings showed an increasing tendency for both monolingual and bilingual children to adhere to mutual exclusivity with age, but no group differences between monolingual and bilingual children were found (see also Frank & Poulin-Debois, 2002; and Merriman & Kutlesic, 1993). 
Davidson, Jergovic, Imami, & Theodos (1997) also showed 3- to 4- and 5- to 6-year-old children pairs of objects comprised of one familiar item and one novel item. For half of the trials the child was given the name of the familiar object and asked to point to it, and for the other half of the trials the child was given a novel name and asked to point to that item. Their results showed that older (5- to 6-year-old) bilingual children were less likely than their monolingual counterparts to apply the novel label to the novel object, but they found no significant differences between younger (3- to 4-year-old) monolingual and bilingual children’s responses. Overall, younger children were less likely than older children to attach the novel label to the novel object. Children’s proportions of “correct” responses (i.e., choosing the familiar item after the familiar name, or the unfamiliar item after the unfamiliar name) were generally significantly higher than chance, indicating a reliable adherence to mutual exclusivity. These results show that older children were more likely to adhere to mutual exclusivity than were younger children. Among older, but not younger, children, monolinguals were more likely than bilinguals to adhere to mutual exclusivity.
Children were also tested to see if they would reject a novel name for familiar objects (e.g., car) and for hybrid familiar objects (e.g., car/truck mixture). This procedure tested whether children would reject a new label when it was assigned to a familiar object for which they already had a name. They were shown a familiar object and told it was called a novel name (e.g., luga). They were then asked if another, similar familiar object, a hybrid object, and the original object could be called the novel label, for example a luga. Results show that monolingual children were more likely to show the mutual exclusivity bias by rejecting the novel label for familiar objects than were bilingual children. This tendency increased with age. Differences from chance revealed that bilingual children reliably accepted the second label for similar objects, while monolingual children responded around chance or reliably rejected the second label.  However, children were not given any information about the relationship between the familiar object and the new label. Therefore, it could be that children thought luga was a type of car, or a broader category of vehicles. For the hybrid objects, there were no differences between monolingual and bilingual children. Both groups were equally unaccepting of the novel label, with children responding around chance or reliably rejecting the second label. Again, these results indicate that older children, especially monolinguals, were more likely to adhere to mutual exclusivity than were younger children.
Davidson & Tell (2005) assigned novel labels to familiar objects with salient spare parts, and then asked if the novel label was the whole object or just the part of the object. The researchers hypothesized that if children were adhering to mutual exclusivity, they would attach the novel label to the unfamiliar spare part for which they did not have a name. They found no differences between younger (3- to 4-year-old) monolingual and bilingual children’s  tendency to select the salient part, rather than the whole object, for the novel name. Both groups attached the novel label to the spare part most of the time. For older (5- to 6-year-old) children, monolinguals were more likely than bilinguals to assign the unfamiliar name to the spare part, but both groups assigned the novel name to the part for a greater proportion of instances. The reliability of children’s responses was not reported. These results are consistent with those from Davidson et al. (1997), which show that, for older children, “bilingual children used mutual exclusivity in naming whole objects, but to a lesser extent than monolingual children” (Davidson & Tell, 2005, p. 42). 
Research Questions for the Present Study
Critical review and synthesis of the aforementioned studies reveals a mixed answer as to whether bilingual and monolingual children differ in their ability to accept multiple labels for one object. While bilingual children do seem to go through a period in which they adhere to mutual exclusivity, this period might begin later (see Houston-Price, Caloghiris, & Raviglione, 2010; Byers-Heinlein & Werker, 2009) and end earlier (Davidson et al., 1997; Davidson & Tell, 2005) than it does for monolingual children. Around 6 years of age, bilingual children appear to be lessening their use of mutual exclusivity, whereas monolingual children are still adhering to this principle (Davidson et al., 1997; Davidson & Tell, 2005). 
An additional unanswered question is whether providing children with varying amounts of information about a second label would help them override mutual exclusivity at an even earlier stage, and reliably accept the second label. In none of the previous studies do researchers attempt to vary the amount of information that children receive to evaluate what monolingual and bilingual children require to accept a second label at above chance levels. This is important because reliable acceptance may suggest learning of the second label. It is unclear, therefore, how much information children need to override their mutual exclusivity bias to learn a second label, and whether this will differ for monolingual and bilingual children. 
In the present study, we sought to examine both monolingual and bilingual preschooler’s initial mutual exclusivity tendencies, as well as their ability to override mutual exclusivity and accept a second label for a familiar object when given information about that second label. We did this by adapting a procedure used by Markman & Wachtel (1988), in which children were presented with both familiar and unfamiliar items. The items had parts that were unfamiliar to the children. Mutual exclusivity was tested by telling children they were going to see a “novel name,” then showing them a familiar item with an unfamiliar part, and asking children whether the novel label referred to the whole object, or the object part. One measure of mutual exclusivity was children’s tendency to attach the novel label to the unfamiliar part, rather than the familiar whole.
Hypotheses and Predictions
The first hypothesis of the current study was that both monolingual and bilingual children would be more willing to accept a second label when given more information about that second label. An important question, then, is: What kind of information might lead children to override mutual exclusivity in this way? Saylor & Sabbagh (2004) found that monolingual children’s interpretations of novel words as names for parts of objects were affected by the different kinds of information they received about the relationship between the whole object and the part of the object. Children performed better when they were given several different pieces of information that converged on the same meaning. Therefore, to aid children in learning a second label for a familiar object, we created 3 conditions with increasing amounts of information about the novel label. In the first, no information condition, children were given no additional information about the second label. This condition served as a baseline measure of children’s adherence to mutual exclusivity. In the second, basic information condition, the novel label was repeated 3 times. Rice & Woodsmall (1988) have noted that children are able to better learn labels when those labels are repeated multiple times. In addition, the familiar label was offered before the novel term, (e.g., “See this boat, it’s a skiff”) to establish a connection between these labels. This is similar to juxtaposition, which has been shown to help children make pragmatic inferences about a speaker’s use of a novel label (Saylor, Sabbagh, & Baldwin, 2002). We predicted that children in this condition would accept more whole object labels than would children in the no information condition. Finally, in the rich information condition, in addition to the juxtaposition information from the basic condition, children heard the novel label repeated 9 times and were provided with anchoring information. Callanan & Sabbagh (2004) found children often receive anchoring information from parents and make use of it to distinguish relationships between multiple labels. Specifically, in the rich information condition, children were given anchoring information using “kind of” language (“A skiff is a kind of boat”), which “gives a rationale for providing multiple labels by stating the link between the two labels” (Callanan & Sabbagh, 2004, p. 749). We predicted that this rich information about the second label would further improve responding, allowing children to select more whole object responses than in both the basic and no information conditions. 
Although we hypothesized that all children would accept more second labels with more information, our second hypothesis predicted that monolingual and bilingual children would require different amounts of information to override mutual exclusivity and reliably accept a second label for a familiar object. This distinction between increased acceptance and reliable acceptance, an indicator of learning, is important: children may increase their acceptance of a second label, but respond at levels that do not differ from chance and so do not show learning. Consequently, our first hypothesis examined acceptance, while the second looked at learning. Specifically, our second hypothesis was that bilingual children would require less information to reliably learn second labels. Two components make up this hypothesis. First, due to their increased experience with second labels, we predicted that bilingual children would have more whole object responses than monolingual children. As part of this, we expected bilingual children to both be more willing to accept second labels across language conditions, and when given no information. This prediction stemmed from research described above, which, although mixed, suggested a possibility that bilingual children (especially when they are older) are less willing to adhere to mutual exclusivity when given no information about the new label, and are generally more willing to accept multiple labels (Davidson et al., 1997; Davidson & Tell, 2005). We hoped to clarify this previously uncertain finding. 
Finally, we predicted that bilingual children would be able to learn a second label when given less information than monolinguals would require to learn the new label. Specifically, we expected bilingual children to reliably accept second labels in both the basic and rich information conditions, while we expected the monolingual children to reliably accept second labels only in the rich information condition. This prediction results from the previous one, which, if supported, would mean that bilingual children were more willing to accept second labels. Consequently, it might be easier for them to not only override mutual exclusivity, but also learn the second label. In other words, if they are already more willing to accept the second label, they may need less information to support their reliable learning of that label. With this prediction, we sought to extend previous research by not only examining possible differences between monolingual and bilingual children, but also by evaluating how much information they would need to reliably learn the new label.
Study 1
Study 1 was designed to investigate monolingual and bilingual children’s adherence to mutual exclusivity, and the amount of information that they would need to override this bias and learn a second label for a familiar object.
Method
Participants. Seventy-two children between the ages of 3 and 5 participated (mean age=52.4 months). Half of the children were monolingual (mean age=51.4 months, 18 females), and half were bilingual (mean age=53.4 months, 21 females). An additional 28 children participated, but their data were not included: 20 children (14 monolinguals, 6 bilinguals) were excluded because of a response bias where children selected either the “part” or the “whole” for every single item (including familiar, well-known items), 3 bilingual children were excluded due to an inability to speak or understand English, 4 bilingual children were excluded for being nonresponsive, and 1 monolingual child was excluded for inattentiveness. Forty-four participants (23 monolingual, 21 bilingual) were tested in a research lab, and 28 children (13 monolingual, 15 bilingual) were tested in a quiet room at their childcare center.
Before testing, parents completed a demographic questionnaire that included information about education, ethnicity, languages spoken by each family member, and length of exposure to all languages spoken. If parents stated that children were able to speak and understand another language other than English, then the child was classified as bilingual. In addition to English, bilingual participants spoke a variety of languages, including Spanish (n=10), Japanese (n=4), French (n=3, 2 French-speaking children were trilingual, also speaking Italian and Dutch, respectively), Arabic (n=3), Chinese (n=2), Dutch (n=2), Italian (n=2), German (n=2), Russian (n=2), and Turkish, Hindi, Polish, Persian, Bengali, and Urdu (n=1, respectively). 
Prior to testing in-lab participants, parents were asked about their child’s knowledge of the novel name objects, which were a skiff, a brogue, and a spruce (e.g., “Does your child know that boat can also be called a skiff?”). If the child already knew one of the words, a different picture and word pair were used so that all novel labels for familiar objects were unknown to children. This only happened two times, in which the child was familiar with the word spruce, so quail was used instead. Data collection was first completed in the lab, and, due to the small number of in-lab participants who were familiar with any of the novel labels, and to avoid parents of childcare participants training children to respond to the novel labels, we used the same set of familiar items with novel names (skiff, brogue, spruce) for testing in childcare centers. 
Measures and design. To evaluate children’s ability to accept a new label for a familiar object, a modified version of a procedure used by Markman and Wachtel (1988) was used. Each child saw a book with 12 pictures. Each picture was a black and white line drawing of a familiar or novel object. There were 3 types of pictures: familiar objects with familiar parts, for example a house with a door (see Figure 1), unfamiliar objects with novel names, for example an avocado slicer called a cado (see Figure 2), and, finally, familiar objects with novel names, for example a boat that was called a skiff (see Figure 3). One part of each object was shaded to distinguish it from the whole object. Four random orders of the pictures were created such that each of the three types of pictures never appeared more than twice in a row. These orders were used equally across conditions. 
There were 6 familiar objects with familiar parts (house/door, cat/tail, car/wheel, shirt/pocket, cup/handle, pig/nose). The house was always the first picture and the cat was always the second picture, to familiarize children with the task. For these six familiar items, each child was asked about 3 familiar parts and 3 familiar wholes. This was counterbalanced across conditions so that children were asked about the part/whole or whole/part in an alternating order as the familiar items appeared. 
 The second item type was unfamiliar objects with novel names and parts (objects completely unknown to children). Children saw 3 of these novel items, called pog, cado, and musa, with unfamiliar parts (e.g., a circular dot on the pog)[footnoteRef:1]. These pictures were included to examine children’s behavior when neither the whole object nor the part of the object were familiar to children. The prediction was that children would select the whole object as the referent of the novel label (e.g., Markman & Wachtel, 1988).  [1:  Children’s responses to these unfamiliar items were analyzed using a 2 (language: monolingual vs. bilingual) x 3 (condition: no info, basic info, rich info) ANCOVA, with PPVT scores as a covariate. This revealed no main effect of language, but a significant main effect of condition, F(2, 65)= 3.697, p=.03. Children were more likely to give whole term responses in the rich information condition than in the no information condition. This may be a carry-over effect demonstrating that children were sensitive to the extra information given to them in this condition for the familiar items with novel names.] 

For the 6 familiar object/familiar part items and the 3 unfamiliar objects, children were told, “Now I’m going to show you a (object name).” The researcher then turned the page to show the child the picture of the object. She then asked, “What’s a (object name)? Is a (object name) this whole thing (using finger to circle whole object), or this part here (using finger to point to part of the object)?” Gesturing was included because it was part of the original Markman & Wachtel (1988) procedure. Whether the researcher asked if the object was the whole thing first (e.g., “Is a cado this whole thing, or this part here?”) or the part first (e.g., “Is a cado this part here, or this whole thing?) was counterbalanced across children. 
Children also saw 3 familiar objects with novel names (boat/skiff, tree/spruce, shoe/brogue; bird/quail was used instead of tree/spruce 2 times when parents stated that children were familiar with spruce trees). These familiar object/novel name items were used to evaluate children’s willingness to accept a second label for a familiar object. To investigate whether the amount of information children received about the new label affected their willingness to accept the second label, we randomly assigned children to one of three information conditions: none, basic, or rich. The amount of information children were given for the familiar objects with novel names was varied across these three conditions. 
In the no information condition, children were given no extra information about the familiar object/novel name picture. It was presented in the same way as the familiar and unfamiliar objects, with children only being told that they were going to see the object, then being asked to identify the object. In the basic information condition, children were given more information about the relationship between the familiar object and the novel name. In this condition, the novel label was repeated 3 times, and juxtaposition information was provided by offering the familiar label before the novel term, to establish a connection between the two. Therefore, after being told that they were going to see the next item, the researcher said, for example, “See this boat? It’s a skiff. Here is a boat. It’s a skiff. Yeah a boat. It’s a skiff.” They were then asked whether the skiff was the whole object or part of it. 
Finally, in the rich information condition, the relationship between the object and the new name was emphasized. Children were again told that they were going to see the next item. Then, they were given increased repetition of the novel label- hearing it 9 times, the same juxtaposition information from the basic condition, as well as anchoring information to describe the relationship between the two labels. For example: “See this boat. It’s a skiff. A skiff is a kind of boat. Yeah a skiff is a kind of boat. See this boat. It’s a skiff. A skiff is a kind of boat. Yeah a skiff is a kind of boat. Here’s a boat. It’s a skiff. A skiff is a kind of boat. Yeah a skiff is a kind of boat.” They were then asked to identify the skiff: “Is a skiff this whole thing, or this part here?” 
After seeing all 12 pictures, English language vocabulary was measured through the English version of the Peabody Picture Vocabulary Test, Version 4 (PPVT-4; Dunn & Dunn, 2012). 
Procedure. Children sat across from the researcher and she told them she was going to show them some pictures and ask some questions about the pictures. The researcher then began the label-learning task. After finishing this task, children were sometimes presented with two short stories as part of a second, unrelated study. All testing was done in English. Finally, children completed the Peabody Picture Vocabulary Test (PPVT) English language measure. Because the PPVT measures receptive English language abilities, we predicted bilingual children would have lower standard PPVT scores than monolingual children (Bialystok et al., 2010). While this was true in the no information and basic information conditions, bilingual children in the rich information condition had standard PPVT scores nearly equal to those of the monolingual children in the rich condition (bilingual rich information mean score= 118.5; monolingual rich information mean score= 120.2), and higher than those of the bilingual children in the other two conditions (bilingual no information mean score= 104.8, bilingual basic information mean score= 108.8). To control for differences in PPVT scores across conditions, we entered standard scores as a covariate in the analyses below.
Coding. Our dependent measure was whether children chose the whole object or the part of the object in response to the test questions. Children received a score of 1 for whole responses and a score of 0 for part responses. Scores for the 6 familiar items with familiar parts were divided into 2 categories: 3 questions about the familiar whole (e.g., house), and 3 questions about the familiar part (e.g., door). Scores for the 3 unfamiliar items and 3 familiar items with novel labels also ranged from 0-3. In each case, a score of 3 indicated the child responded “whole” for every item. 
Results
	The first goal of this study was to examine whether bilingual children are more likely to adhere to mutual exclusivity than monolingual children. The second goal was to examine how much information monolingual and bilingual children require to override mutual exclusivity and reliably learn the second label. To investigate these questions, we analyzed children’s responses to the familiar items with novel names using an analysis of covariance (ANCOVA) with standard scores on the PPVT entered as a covariate. Before presenting this analysis, however, we will first discuss children’s responses to the familiar objects with familiar parts and unfamiliar items with novel labels. Adjusted means will be used throughout this analysis.
Familiar objects with familiar parts. To ensure that there were no differences between groups or across conditions for children’s responses to familiar items with familiar parts (e.g., house/door), we conducted two 2 (language: monolingual vs. bilingual) x 3 (condition: no information, basic information, rich information) ANCOVAs (with PPVT scores as a covariate): one looking at children’s whole term responses when asked about the whole of familiar items with familiar parts (e.g., asked about the house when shown the house/door item), and one looking at children’s part term responses when asked about the part of familiar items with familiar parts (e.g., asked about the door when shown the house/door item). Neither of these analyses revealed significant main effects or interactions. (See Tables 1 and 2 for adjusted mean scores for these items). Therefore, children showed no differences, across language groups or conditions, for responses to questions asked about familiar parts of familiar items or entire familiar items. This indicates that, as expected, there were no differences across language groups in children’s knowledge of the familiar items and their familiar parts.
For familiar items where children were asked about the whole item, tests against chance responding (1.5) for each condition and language group revealed that all children, in every condition, responded significantly higher than chance, t’s(11)≥7.90, p’s ≤.0001. Similarly, for familiar items where children were asked about the part of the object, tests against chance revealed that all children, in every condition and language group, responded significantly lower than chance, t’s(11)≥8.21, p’s ≤.0001. These findings indicate that, when children were asked to identify a familiar whole or familiar part, they were reliably able to do so. 
Unfamiliar items with novel labels versus familiar items with novel names. One stringent test of mutual exclusivity is to compare children’s tendency to attach novel labels to whole objects for unfamiliar items with novel labels (e.g., cado) versus familiar items with novel labels (e.g., skiff) in the no information condition. Higher whole object responses to the unfamiliar items than to the familiar items would indicate adherence to mutual exclusivity. A mixed repeated measures ANCOVA was used to investigate this possibility. No significant differences across familiar and unfamiliar items were revealed. However, bilingual children were significantly more likely than monolingual children to attach the novel label to the whole object across both items, F(1, 21)=5.742, p=.026, Partial Eta Squared=.215. These results were unexpected, and are consistent with the possibility that children treated these novel items like named items.
Familiar items with novel names. To examine children’s willingness to accept second labels and their ability to learn second labels, we conducted a 2 (language: monolingual vs. bilingual) x 3 (condition: no information, basic information, rich information) ANCOVA with standard scores on the PPVT entered as a covariate. The ANCOVA analysis revealed significant main effects for both language, F(1, 65)=12.525, p=.001, Partial Eta Squared=.162, and condition, F(2, 65)=5.654, p=.005, Partial Eta Squared=.148. We predicted that bilingual children would, overall, accept more second labels than monolingual children. The significant main effect of language supported this prediction, revealing that bilingual children (M=2.11, SD=1.05) had more whole term responding than monolingual children (M=1.20, SD=1.05). In other words, across conditions, bilingual children were more willing to accept the second label than were monolingual children. The significant main effect for condition revealed that that all children benefitted from more information, and increasingly accepted the second label when given more information. Planned comparisons of condition across language groups revealed higher whole object responses in the basic information (M=1.88, SD=1.02) and rich information (M=2.00, SD=1.03) conditions when compared to the no information (M= 1.08, SD=1.02) condition, t’s(46)≥2.72, p’s ≤.008. The basic and rich information conditions did not differ. There was no significant interaction between language and condition. See Figure 4.
To examine our prediction that bilingual children would accept more second labels than monolingual children, we compared responding by the two language groups in each of the information conditions. These tests revealed a significant difference between the groups in the no information condition, t(22)=2.56, p=.013, and in the rich information condition, t(22)=2.09, p=.040, with bilinguals (no information: M=1.65, SD=1.07; rich information: M=2.43, SD=1.02) responding significantly higher than monolinguals (no information: M=0.51, SD=1.04; rich information: M=1.56, SD=1.03) in each case. There was no difference between language groups in the basic information condition.
Tests against chance. To evaluate whether children’s responding differed significantly from chance, their adjusted mean scores were compared to chance responding (1.5). These t-tests revealed that monolinguals’ scores were significantly lower than chance in the no information condition, t(11)=3.29, p=.007, but did not differ significantly from chance in either the basic or rich information conditions. Bilinguals, on the other hand, differed significantly from chance in the basic information condition, t(11)=2.43, p=.03, and rich information condition, t(11)=3.16, p=.009. Their responding in the no information condition did not differ from chance levels.
Discussion 
Study 1 investigated how much information children required to accept a second label for a familiar object. We hypothesized that all children would be more willing to accept the second label when they were given more information about that label. The main effect of condition supported this hypothesis, indicating that acceptance of the second label increased as amount of information increased. Specifically, both the basic and rich information conditions differed significantly from the no information condition. There was no significant difference between the basic and rich information conditions, however. These findings highlight the impact of additional information on all children’s ability to accept the second label.
Study 1 also investigated the hypothesis that bilingual children would require less information than monolinguals to reliably learn second labels. As part of this hypothesis, we predicted that bilingual children would be more willing to accept the second label. This prediction was supported. The significant main effect of language revealed a greater overall tendency for bilingual children to select the whole object, indicating a greater acceptance of the second label. In addition, we found a significant difference between language groups for both the no information and rich information conditions, with bilingual children giving more whole object responses in each case. These findings indicate that monolingual and bilingual children differ in their adherence to mutual exclusivity, with bilinguals being less likely to adhere to mutual exclusivity than monolinguals. 
Because of their greater willingness to accept second labels, we also predicted that bilingual children would be able to learn a second label when given less information than monolingual children require. This prediction was supported. We found that only bilingual children were able to use additional information to reliably learn the second label. When bilingual children were presented with basic or rich knowledge, they were able to reliably learn the second label, as seen by their significantly higher responding than chance. This is in contrast to the monolingual children, who began as reliably rejecting the new label when given no information, and moved to around chance responding when given additional information. Therefore, although they significantly increased their acceptance of the novel label in both the basic and rich conditions, monolingual preschoolers did not show reliable label learning. 
A crucial question, then, is: What additional information do monolinguals need to reliably learn the second label? Study 2 addresses this question.
Study 2
	Study 2 sought to aid monolingual children in the learning of the novel names for familiar objects. To do this, children were given even more information about the familiar objects with novel labels. Specifically, children in this condition were given extra information about a shared attribute or object function between the novel and familiar labels (“A boat can float, and a skiff can float.”), because previous research has shown that children can use shared information about object form and function to generalize object names (e.g., Landau, Smith, & Susan Jones, 1998; Baldwin, 1989). Children were also given a chance to repeat the novel label, a procedure that has been used to ensure children are paying attention to a new label (e.g., Markman & Hutchinson, 1984). Verbal repetition may also provide children with an opportunity to encode the sound structure of new words, something that has been shown to support word learning (e.g., Gathercole & Baddeley, 1990). 
Method
Participants. Twelve monolingual children (mean age=52 months; 6 females) were tested. Children were recruited from childcare centers in the same way as in Study 1. Data from 2 children were excluded due to response bias of children responding with the same answer (part or whole) to all of the test items.
Measures and design. In this “super rich” information condition, children were given even more information about the familiar object/novel name items, as well as a chance to repeat the novel label. For these pictures, in addition to the information children were given in the rich information condition from Study 1, children were also given extra information to emphasize the similar relationship between the novel name and the familiar object. Depending on the item, they were told, “A boat can float, and a skiff can float,” “A tree needs water to grow, and a spruce needs water to grow,” or “A shoe goes on your foot, and a brogue goes on your foot.” This was repeated three times throughout the description. Following this extra information, each time children were also given the opportunity to repeat the novel name when the researcher asked, “Can you say (novel name)?” Finally, for the test questions, rather than always asking about the whole object or part of the object first (e.g., “Is a skiff this whole thing, or this part here?” versus “Is a skiff this part here, or this whole thing?”), the researcher alternated asking about the whole or part of the object first between items. This was done in an effort to reduce children’s tendency for response bias by answering either “part” or “whole” for every item. Otherwise, Study 2 did not differ from Study 1.
Procedure. The procedure was the same as that used for children tested in childcare centers in Study 1.
Coding. Coding was the same as in Study 1, where children received a score of 1 for answering “whole,” and 0 for answering “part.”
Results
	To analyze the effectiveness of the super rich information condition on learning, monolingual children’s scores on the familiar items with novel names (e.g., skiff) from the no information condition (which serves as a baseline) were compared to their scores in the super rich information condition using a two-sample t-test. Children’s standard scores on the PPVT in these two conditions did not differ significantly, and so were not used as a covariate in these analyses. This analysis revealed a significant difference between the conditions, t(22)=3.50, p=.002, with children’s responses in the super rich information condition (M=2.08, SD=1.17) being significantly higher than children’s response in the no information condition (M=.667, SD=0.78). 
Test against chance. A t-test comparison against chance responding (1.5) revealed that children in the super rich condition were approaching above chance responding for the familiar items with novel names, t(11)=1.73, p=.11. 
	Familiar items with familiar parts. For the super rich information condition, monolingual children’s responses to being asked for the whole familiar object (e.g., house) were significantly higher than chance, and their responses to being asked for the part of the familiar object (e.g., door) were significantly lower than chance. These results indicate that, as in Study 1, children were able to correctly identify parts and wholes of familiar objects. 
Discussion
	Results from Study 2 indicate that monolingual children continued to benefit from extra information. They were beginning to approach reliable learning of the second label when given both a chance to repeat the new label, and additional information about the relationship between the familiar the novel label. 
General Discussion
Results from these studies help answer the question of whether bilingual children differ from monolingual children in their use of mutual exclusivity, the understanding that one object has only one label. Findings from Study 1 indicate that bilingual children are more willing to accept a second label for a familiar object. Even when given no information about the relationship between the novel second label and the familiar label, bilingual children respond at around chance levels when asked if a novel label applies to the whole or part of a familiar object. This pattern suggests that they remain open to the possibility that the label could be a second acceptable label for the whole object. In contrast, monolingual children seem more likely to adhere to mutual exclusivity when they are given no extra information about a second label. This is evident in their tendency to attach a novel label to the part of a familiar object, rather than accepting the novel label as a second name for the whole familiar object.  
These studies also sought to answer a new question: How much information do children need to learn a second label? We considered children to have learned the second label if they accepted the novel label as a name for the whole object at a rate significantly higher than chance. A significant main effect of condition revealed that children in both groups benefited from more information connecting the familiar label to the second label. Across language groups, children were significantly more likely to accept the second label when given increased repetition of the novel label in addition to juxtaposition connecting the novel and familiar labels (e.g., “See this boat. It’s a skiff”), as well as when they were given increased repetition, juxtaposition, and anchoring information that described the relationship between the novel and familiar label (e.g., “A skiff is a kind of boat”). However, only bilingual, but not monolingual, children were able to reliably learn a second label when given this information about the novel label. Study 2 indicated that, when monolingual children were provided with both an opportunity to repeat the novel label, and even more information that described a shared attribute between the second label and the familiar object (“A boat can float, and a skiff can float”), they were able to approach reliable learning of the second label. 
Future research should examine what additional information could be given to monolingual children to further improve their second label learning. For example, it could be that bilingual children have more metalinguistic knowledge, due to their frequent experience with this phenomenon- a bilingual child is frequently exposed to multiple labels (in different languages) for the same object- indicating that it is acceptable to have two names for the same object. Therefore, monolingual children might benefit when given explicit instruction on the acceptability of having multiple labels for one object, examples of situations in which two labels belong to the same object, and opportunities to practice using multiple labels with one object.
In addition, it should be noted that these studies showed reliable acceptance of second labels as evidence of learning those second labels. This task only required children to choose the referent of the novel label as either the part or whole of the object, however. Future research should use other measures of second label learning, such as children’s retention of the novel label and their ability to recognize and use the novel label in other contexts, and should examine the amount of information children need to exhibit this learning. 
Overall, it seems that bilingual children’s understanding of multiple labels for the same object is more advanced than that of monolinguals of the same age. They are more willing to accept a second label, and require less information to learn a second label. This is in line with previous research findings, such as Davidson et al. (1997) and Davidson & Tell (2005) that revealed differences in mutual exclusivity between monolingual and bilingual children that are moderated by age, with older bilinguals adhering less to mutual exclusivity. Bilingual children seem to have a lower initial threshold at which they are willing to accept a second label. Therefore, they are able to override mutual exclusivity at an earlier age. Similarly, additional information about the second label may act as a scaffold, allowing bilingual children age 3-5 to override mutual exclusivity earlier. 
Not only do bilingual children seem to be able to override mutual exclusivity at a younger age than monolingual children, but it also seems that they begin using mutual exclusivity at a later age. Houston-Price, Caloghiris, & Raviglione (2010) found that bilingual infants as young as 17- to 18-months-old showed less mutual exclusivity tendencies than their monolingual peers (see also Byers-Heinlein & Werker, 2009). This suggests that differences in mutual exclusivity tendencies emerge early. It is possible that these differences are due to differences in input between monolinguals and bilinguals. Bilingual children responded around chance when they were given no information about a novel label and asked whether that label could apply to a familiar object. In contrast, monolingual children reliably rejected the novel name as a label for the familiar object. As described above, this suggests that bilingual children are initially more willing to accept two labels. It may also reflect an increased tendency for bilingual children to select the whole object when asked if a label refers to the whole or part of an object- something that was seen in their responses to both familiar objects with novel names, and unfamiliar objects with novel names. Why would bilinguals be more likely to select whole, rather than parts of objects? It could be that bilingual preschoolers simply are presented with more whole object labels. Parents who are trying to teach a child two names for object might focus on providing the child with both whole object labels, before moving on to all the names for the various parts of an object. Therefore, future research should examine possible differences in input that monolingual and bilingual children may receive.
Another possibility is that bilingual children were more sensitive to the perspective and intentions of the researcher. Our study required children to overlook their own knowledge of the name of a familiar item, and accept new knowledge presented by a researcher indicating that the familiar object had an additional name. Past research has shown that bilingual children have superior perspective taking and theory of mind abilities than do monolingual children (Kóvaks, 2009; Farhadian et al., 2010). These skills could aid bilingual children by enabling them to step outside of their own perspective and accept the additional information provided by the researcher. 
	These findings may also have implications for classroom practice. It is clear that, when it comes to overriding mutual exclusivity to learn second labels, bilingual children are at an advantage. Teachers should keep this in mind when teaching monolingual children second labels, and aim to provide these children with as much information as possible concerning the second label. Research seems to indicate that even monolingual preschoolers are aware that different languages exist (Au & Glusman, 1990). Teachers could use this knowledge as a starting point from which they ensure students understand that different words in different languages mean the same thing. This could be an opportunity to use any bilingual children in the classroom, who seem to need less direct instruction in this area, as “experts” who can provide examples of multiple labels for the same object. In this way, a connection could be established between multiple labels in different languages referring to the same object, which could then be used as a bridge to explain the topic of multiple labels in the same language referring to the same object. 
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Tables

Table 1

Study 1 Adjusted Mean Scores for Familiar Items with Familiar Parts- Asked for Whole Object (Score of 3= all whole responses)

	
	No Information
	Basic Information
	Rich Information
	Total

	Monolinguals
	2.75
	2.81
	2.69
	2.75

	Bilinguals
	2.79
	2.75
	2.71
	2.75

	Total
	2.77
	2.78
	2.70
	



Table 2

Study 1 Adjusted Mean Scores for Familiar Items with Familiar Parts- Asked for Part of Object (Score of 0= all part responses)

	
	No Information
	Basic Information
	Rich Information
	Total

	Monolinguals
	.00
	.33
	.17
	.17

	Bilinguals
	.08
	.16
	.34
	.19

	Total
	.04
	.25
	.25
	























Figure Captions

Figure 1: Familiar object with familiar part (house/door)

Figure 2: Unfamiliar object with novel names (avocado slicer called a cado)

Figure 3: Familiar object with novel name (boat called a skiff)

Figure 4: Study 1 adjusted mean responses for scores on familiar items with novel names
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Figure 4


Study 1: Adjusted Mean Responses for Scores on Familiar Items with Novel Names 
No Info	Monolingual	Bilingual	0.511	1.653	Basic Info	Monolingual	Bilingual	1.531	2.23	Rich Info	Monolingual	Bilingual	1.56	2.431	Mean Number of Whole Object Responses
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