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Abstract
	This study assessed whether 4-year-old children think a puppet has a mind separate from that of the puppeteer. 64 children, 48-60 months, watched a puppet (operated by a visible person) and another person label 3 familiar objects. One person consistently labeled correctly and the other, incorrectly. Across children, we counterbalanced which of the labelers operated the puppet and whether the puppet was correct or incorrect. In the experimental (but not the control) group, the puppet then was passed to the other person (e.g., from the mis-labeler to the correct labeler, or vice versa). Then the puppeteer/puppet and the other person labeled a novel object with two different novel names. We asked children for the name of the novel object, examining whether the children used the puppet's or the person's label. We also asked follow-up questions to probe children's reasoning. The results illuminate preschoolers' understanding of puppets and how a puppet’s prior behavior may influence children’s beliefs about a puppeteer.


Four-year-old children’s understanding of puppets’ minds
	Today there is enormous pressure on parents, teachers, and industry to enhance childhood experiences and create more ways to foster academic growth at younger ages, and the television industry is not exempt from this pressure. Educational television programs face a problem—they must create informative shows that also entertain and keep their audience’s attention. Popular shows geared towards children under the age of five often have puppets as central characters because puppets are entertaining and hold children’s attention to the show (Fisch & Truglio, 2001). If puppets are central characters on an educational television show, producers likely intend for their presence to aid children’s learning. However, little systematic research has looked at how children interpret the actions of puppets and which features of puppets are necessary for children to learn from them.
	A wide variety of different kinds of puppets are present in television shows for children. A popular Australian children’s program, The Sooty Show, uses puppets as main characters. A male adult human interacts with glove puppets, which are similar to animated stuffed animals without moving mouths. Some of the puppets (all bears and pandas) talk, while others mimic talking by squeaking and whispering to the male lead (Emmison & Goldman, 1997). Sesame Street, the popular show that first aired in the U.S. in the 1960s, uses short animated segments, live people, and “Muppets”, unique rod-arm and hand-operated puppets, to deliver the content of their curriculum. Barney, a full-body purple dinosaur, is a puppet that is worn like a costume that a person operates from the inside.
	Sesame Street pioneered the use of research to influence program content. An example of the collaboration between researchers and artists is the creation of Oscar the Grouch and Big Bird for “Street scenes”--real-action scenes of humans on the front stoops and in the apartments of Sesame Street. At first, researchers, “advised against blending fantasy and reality,” because they thought that the mix would be confusing to children (Fisch & Truglio, 2001, p. 39). Producers accepted the advice and placed no Muppets in scenes with live actors. However, researchers soon realized that “the appeal of the human characters on the Street by themselves was not as high as the appeal of the Muppets or animation” and suggested that producers add puppets to the Street scenes to capture the young audience’s attention (p. 39). The production team created Oscar the Grouch and Big Bird expressly for interacting with live actors on the Street. Inserting puppets into the scenes with live actors increased the audience’s attention during these segments. 
Although shows such as Sesame Street have produced copious amounts of research about the effectiveness of the content of children’s television shows, relatively little research has specifically examined children’s understanding of the puppets that they see on television.  For instance, a major distinction that children must make is determining whether the puppet is an animate or an inanimate object. A puppet moves and talks, but it really is just some pieces of cloth. Because very young children learn especially well in social situations (Baldwin & Moses, 1996), viewing a puppet as animate or inanimate could influence how readily children learn information from the puppet. 
The animate/inanimate distinction involves at least two questions. First, what is a person and what is not a person? Second, how do children act towards a person and towards something that is not a person? Using a preferential looking method, Molina, Van de Walle, Condry, and Spelke (2004) found that infants as young as 6 months of age show signs of distinguishing between animate and inanimate objects, but 4-month-old infants did not. From the results of their experiments, the researchers determined that the most important factor that caused 6-month-olds to look at an animate vs. an inanimate object appeared to be the naturalness of interactions between a researcher and the target (a person or an inanimate object). Natural interactions are smiling and talking directed at a person and physical manipulation directed at an object. Children looked longer at natural interactions than they looked at unnatural interactions (e.g., talking to an object, moving a person).
	Given the characteristics of puppets, do children place them in the animate or the inanimate category? And how does a child’s categorization influence learning from the puppet? In the case of puppets, it is not just a question of an animate-inanimate distinction, but an animate-inanimate paradox. A puppet can be categorized as animate because it appears to react to situations, speak, use communicative gestures, and even act as if it has its own mind. However, a puppet does not have a mind of its own and is controlled by the person or persons operating it. Do children see a puppets’ movement as an extension of the puppeteer or as evidence that a puppet has its own volition, its own thoughts and intentions? Does children’s awareness that a person operates a puppet change how they learn from puppets?
	A relevant line of research involves children’s attribution of intentional actions to people vs. inanimate objects. In one study, children maintained the animate-inanimate distinction in imitating a “failed” action. That is, when a person tried and failed to pull apart a dumbbell toy, they imitated his intended action (that is, they pulled the toy apart), but they did not imitate when a mechanical claw failed to pull apart the toy (Meltzoff, 1995). Meltzoff’s interpretation is that children imputed a mental state—a goal—to the person but not to the inanimate object.  In a study following up on this research, Johnson, Booth, and O’Hearn (2001) found that children also imitated the intended actions performed by a non-human agent (a large stuffed orangutan operated by a hidden experimenter). Although the non-human agent unsuccessfully attempted to complete a task, 15-month-old infants performed the intended action, apparently attributing a goal to a non-human object. The researchers claimed that the infants responded by treating the non-human as having a mind because the orangutan had a face and the ability to interact contingently (responsively) with the experimenter and the infant participant. Specifically, the experimenter talked directly to the orangutan and asked it to wave to the participant. The researcher then encouraged the participant to share and pass a toy to the orangutan. Both of these interactions created a foundation for the inference that the orangutan could act intentionally. Similarly, puppets have faces and the ability to interact contingently; therefore, it is possible that children could treat them as having minds of their own.
	Another relevant line of research involves children’s response to robots. Both puppets and robots are animate objects that are not alive, yet they appear to move independently and have the ability to act similar to living objects (e.g., talk, make expressive movements, etc.). Thus, research pertaining to robots interacting with children may provide insight about how children might understand and respond to puppets. 
The imitation studies described above suggest that very young children will learn a skill from an entity with a mind (what Tomasello, 1999, calls an “intentional agent”) more readily than they will learn from an inanimate. There are specific features that must be present in order for children interacting with robots to accept information from them. Kamewari, Kato, Kanda, Ishiguro, and Hiraki (2005) found that the presence or absence of human features influence whether 6-½-month-old infants attribute goals to robot actions. Important human features can include a face and contingent interactions.  However, infants do not rely on the presence or absence of a single trigger feature in determining whether a robot is a goal-directed agent, but only require the agent to be “humanoid” (Kamewari et al., 2005). 
The necessary presence of such features and characteristics may help explain why children seem to learn from puppets. Puppets approximate human characteristics: they interact with their surroundings, move in ways that suggest human movements, and often have general features that look human. The “monsters” on Sesame Street, such as Elmo or Oscar the Grouch, have faces that include human features such as eyes and a mouth. Even if not all of the features are present (e.g., some Muppets do not have a nose) the facial features approximate a human configuration.
	Legerstee and Markova (2008) present conflicting results suggesting that children do not understand intended goals of inanimate puppet-like objects. Using a procedure similar to that of Johnson et al. (2001), Legerstee and Markova report that 10-month-old infants did not reliably imitate the intended actions of a contingently responsive non-human agent. These researchers used a different non-human agent for their experiment (a stuffed dog), compared to the orangutan used by Johnson et al. (2001). Both stuffed animals had large heads and moveable arms and hands, and neither spoke or made sounds. The different results in the two studies might reflect differences in the non-human agents employed, or the age differences of the participants (10 months, vs. 15 months in Johnson et al.). Perhaps there is an important milestone between ten and fifteen months when infants extend the ability to have goals to non-human agents that possess features such as a face, hands, and contingent interactions.
	The research about “animated” stuffed animals and robots provides some indirect evidence that children might learn from puppets because a puppet’s contingent responsiveness and goal-directed actions might lead children to believe that puppets have independent minds. By the time children are 4 years old, they will engage in pretend play and can distinguish between a pretend world and reality (Weisberg & Bloom, 2009; Bosco, Friedman, & Leslie, 2006). Children’s ability to pretend may influence how they think about puppets. A child who pretends that a puppet can have a personality would respond to a puppet’s actions differently than a child who does not. An important first step in determining how children interpret puppets, however, is examining research on what young children understand about other people’s minds. 
Three- and four-year-olds generally can tell whether they can trust someone to label an unknown object after they have watched that person label several known objects accurately or inaccurately. In many different test settings, children have shown selective trust after repeatedly hearing a person’s accurate or inaccurate statements (Clement, Koenig, & Harris, 2004; Corriveau & Harris, 2009a; Corriveau & Harris, 2009b; Jaswal & Neely, 2006; Koenig, Clement, & Harris, 2008; Pasquini, et al, 2007; Robinson & Nurmsoo, 2009; Sabbagh & Baldwin, 2001; Scofield & Behrend, 2008). 
	The typical procedure for investigating children’s ability to learn words from reliable versus unreliable speakers involves two phases: a familiarization period and a test trial. During the familiarization period, the child is presented with two speakers who label a series of well-known objects. A reliable speaker labels all of the objects with correct names. The other, unreliable speaker labels all of the objects with incorrect names (for instance, calls a cup a “shoe”). The idea of the familiarization trial is to inform the child which speaker is knowledgeable and provides trustworthy information, and which speaker they cannot trust to provide accurate information. Following the familiarization period, the test trial begins, in which the child is presented with a series of novel objects. The two speakers once again label the objects, this time using novel words. After both speakers label an object, the child is asked to name the novel object or point to an object requested by name by the researcher. If the child realizes which speaker had a history of being accurate, he or she should pick the label that person offered as the name of the novel object (Corriveau & Harris, 2009a; Corriveau & Harris, 2009b; Jaswal & Neely, 2006; Koenig, Clement, & Harris, 2004; Pasquini et al, 2007; Sabbagh & Baldwin, 2001; Scofield & Behrend, 2008). Variations of this kind of test have shown that children prefer to get information from speakers who have proven reliable, regardless of age of the speaker; for instance, they trust a reliable child over an unreliable adult informant (Jaswal & Neely, 2006). Even when children see a familiar person such as their teacher label objects, they take into consideration the reliability of both speakers and do not blindly trust the familiar speaker (Corriveau & Harris, 2009b).
	Pasquini, et al. (2007) changed the standard "trust" experiment to clarify some differences between 3-year-olds and 4-year-olds. Instead of having the labelers always be completely correct or completely incorrect, they contrasted a labeler who was always correct with another labeler who was mostly incorrect, or a labeler who was mostly correct with a labeler who was mostly incorrect. The results of the experiments showed that 3-year-olds display selective trust only when one labeler is completely accurate and the other is completely inaccurate; however, 4-year-olds were able to use the frequency of accuracy information and were successful in all three conditions. Pasquini and colleagues also included a false belief task to see if strong performance predicted children’s monitoring accuracy, but they found no correlation between successfully completing the false belief task and successfully following the accuracy of the speaker.
	Robinson and Nurmsoo (2009) looked at the cues that 3- and 5-year-old children use to decide whether a speaker is reliable. In the experiment, researchers showed children that the contents of a box did not match the exterior of the box (e.g., a cereal box contained a small toy cat). The experimenters conducted their test using puppets who either were uninformed about the contents of the box (and thus would presumably give incorrect answers) or were informed about the contents of the box and still gave incorrect answers (untrustworthy). The children had to determine if the puppets could give an accurate answer when shown the contents of a box that the children had never seen. The results were that children could distinguish an unreliable puppet from a puppet who made an excusable error resulting from being uninformed. It is unclear from the description of the procedure whether the puppeteer was visible or hidden while operating the puppet. If the puppeteer was visible, it is possible that young children understood that the puppeteer controlled the puppet’s behavior; however, they also might have believed that the puppet was a separate animate entity with its own knowledge. 
	In the current study, to determine if children see the mind of a puppet as separate from that of the puppeteer, we used a test in which children had to think about the minds of others. The situation was that a puppet (with a visible puppeteer) mislabeled an object repeatedly.  The question was whether children would see the puppet as having an (inaccurate) mind of its own or if they would conclude that the puppeteer was the one who was mistaken. Given the ways that children respond to puppets in other environments, we hypothesized that children would conclude that the puppet was the one whose mind was filled with inaccurate information.
Method
Participants
	A total of 64 children participated in the study (M = 4 years, 7 months; range = 4 years, 0 months to 4 years, 11 months), with half randomly assigned to the experimental group and half to the control group. Half of the children in each condition were female. Generally, children who participate in this kind of research are 3 and 4 years old. Since our experimental situation was complex (children needed to keep track of two human actors and a puppet), we used the age range for the “older” group from previous studies, who typically had been more adept at tracking the reliability of speakers. We did not want an inability to track speaker reliability to make our results difficult to interpret.
	The main method of recruitment was calling parents of children listed in publicly accessible birth records from the Nashville area. Some of the children in the birth record database have participated in previous studies at various Vanderbilt research labs. As a supplemental recruiting method, we posted fliers at preschools and daycares surrounding the Vanderbilt University campus. Children were excluded if they had any developmental delays or hearing loss, which may impede the ability to learn a new word. The data from two children were dropped from analyses: one child could not pay attention to the demonstration without extreme parental intervention, and one child did not understand the procedure and chose all of the people and the puppet during the explicit judgment question.
Materials 
	A video introduced three characters (a brown-haired woman (“Jane”) in a red shirt, a girl puppet (“Josie”) in a yellow shirt, and a blonde-haired woman (“Martha”) in a blue shirt). The women were of similar ages. Following the introduction, the video showed three events in which familiar objects (a rubber ball, a plastic flower, and a toy car) were labeled (familiarization trials). One person at a time appeared on the screen, stood directly behind a table displaying an object, and labeled the object. Then the other person appeared on screen and labeled the object with a different word. During the labeling events, one of the two people operated the puppet, so that the puppet appeared to be the one labeling the object. The objects were presented in the same order for each participant. Other aspects of the procedure were counterbalanced across children (as described below). Following the familiarization trials, there was a scene in which the person either passed the puppet to the other person or continued to hold the puppet while standing next to the other person (depending on condition). Finally, a test trial showed the two people and puppet labeling one novel object (a brightly colored plastic baby toy). The set-up was the same as in the familiarization trials; the only difference was that the object was novel and the labelers used two different novel words.
Design
	This study used a between-subjects design with one experimental group and one control group. Both groups saw three videotaped scenes, in which one person (or the person operating the puppet) labeled the familiar objects correctly, and the other labeled the objects incorrectly. Which person was correct was counterbalanced so that the person in the red shirt was correct for half of the participants and incorrect for the other half of the participants. Additionally, which person controlled the puppet (red or blue, correct or incorrect labeler) was counterbalanced across participants.  Finally, which person labeled first was counterbalanced.
	The labeler who began with the puppet used the puppet to label the three familiar objects either consistently correctly or consistently incorrectly. For the control group, the same person continued to use the puppet to label the novel (unknown) object with a novel word.  For the experimental group, in contrast, the initial puppeteer handed over the puppet to the other person before the final (novel) labeling event.  The passing occurred on screen, to make the exchange explicit. If children viewed the puppet as the speaker, the puppet’s reliability (or unreliability) as a labeler should transfer to the new puppeteer and the labeling of the novel object. In contrast, if children viewed the puppeteer as the speaker, then that person’s prior reliability as a labeler becomes important in deciding which person’s label is the name of the novel object, regardless of which person holds the puppet. 
Procedure
	Each child came to the Early Development Lab on Vanderbilt’s campus with his or her parent. The child sat with his or her parent and two experimenters in a testing room that resembled a living room, with a child-sized table with chairs, a couch, an armchair, an end table, and a television. One experimenter explained the procedure to the parent, allowing time for the parent to ask questions before obtaining written consent, while the other experimenter played with the child with coloring books until he or she was comfortable in the setting. The experimenter then explained the procedure to the child and obtained the child's verbal assent before beginning the experiment. The child first completed a brief vocabulary test (Expressive One Word Picture Vocabulary Test; Brownell, 2000) at the table before sitting in front of the television to watch the video demonstration.
	We used modified questions based on Koenig, Clement, and Harris' (2004) procedure to collect our data. Before watching the video, the experimenter showed the child individual pictures of the people and the puppet. She introduced them by saying, “I’ve got these three friends. See? One has a blue shirt, one has a yellow shirt, and one has a red shirt. Let’s watch.” By introducing the characters this way, we hoped to avoid directing the child to treat the puppet (wearing the yellow shirt) as either a person or a toy. All of the subsequent questions regarding the characters in the video were carefully worded to be as neutral as possible.
	Next, the child watched the four video scenes with the experimenter. The parent was present in the room but was instructed not to direct the child’s attention, comment, or label anything. The first three “familiarization” video clips involved the familiar objects. One of the people (red shirt or blue shirt) appeared on screen, with or without the puppet, and pointed to and labeled the object (a car) either correctly (e.g., “That’s a car”) or incorrectly (e.g., “That’s a shoe”). When the puppet was involved, the puppet "looked," and pointed at, and moved towards the object while labeling.  The puppeteer looked only at the puppet. When the person appeared alone, she looked at and pointed at the object while labeling. While the child watched the video, there were two pictures posted below the TV screen that matched the spatial grouping on the TV (e.g., one picture of a person holding the puppet, and one picture of a person alone). After the child heard the two labels from the different labelers, the experimenter paused the video on a still picture of the familiar object, handed the child the same picture of the familiar object, and pointed to the object on the screen while asking the child, “Can you tell me what this is called?” This procedure was repeated for all three familiar objects.
	After the child watched the people label the familiar objects, the experimenter paused the video and said to the child, “Let’s put these pictures [the individual photos of the 3 characters] back up. Here’s the one in the red shirt, here’s the one in the yellow shirt, and here’s the one in the blue shirt. They told you about a lot of things.” The experimenter asked half of the children, “Did any of them say something right?” The rest of the children were asked, “Did any of them say something wrong?” If the child answered, “Yes,” the experimenter asked, “Who? Can you give me the picture of the one who said something [right/wrong]?” If the child answered, “No,” the experimenter prompted, “Actually, one of them did say something [right/wrong]. Which one said something [right/wrong]?” To this point, the procedure was the same for both the experimental and control groups.  The only difference from the procedures of previous research was the use of the photos of the people and puppet, which we included to make it easier for children to keep track of three different characters, and to get them to answer questions about the puppet separate from the puppeteer. 
	At this point, and prior to the fourth labeling video clip, children in the experimental condition watched the person who had operated the puppet passing the puppet to the other person, while children in the control group watched a paused video image of the two people and the puppet in the configuration from the familiarization trials. The passing of the puppet was the main difference between the control group and the experimental group. The experimenter then handed the child a picture of a novel object and asked, “Do you know what this is called?” If the child supplied a name, the experimenter gently corrected, “I don’t think that’s what it’s called. I bet one of my friends could tell us the name.” All children were then asked, “Which one do you want to ask for the name of this toy? The one in the red shirt, the one in the yellow shirt, or the one in the blue shirt?” 
Children's pattern of responses to this question might reflect whether or not the puppet had stayed with the original puppeteer.  The children in the control group answered the question after watching a still video image of the people and puppet in their original configuration. When the puppet did not switch, the question of who to ask for the name was not especially difficult, and we expected the children to endorse the person and/or puppet who had been right. However, the answers of children in the experimental group might reflect seeing the puppet being passed between the two people. First, this situation might have resulted in too much complexity for children to handle, and they might have answered randomly.  Second, the question might reveal their thinking about who was responsible for correct labeling or mis-labeling; if they attributed the label to the puppet, then her previous reliability (or lack of reliability) in labeling might travel with her to the new puppeteer, affecting who children wanted to ask for the novel label.
	Following this question, the fourth video clip involved the labeling of the novel object. In the control condition, the original puppeteer (operating the puppet) and the other person labeled the object with two different novel labels, in counterbalanced order (e.g., “That’s a tark” and “That’s a chab”). Except for the participation of the puppet, this procedure was the same as that used in earlier research (Corriveau & Harris, 2009a; Corriveau & Harris, 2009b; Jaswal & Neely, 2006; Koenig, Clement, & Harris, 2004; Pasquini et al, 2007; Sabbagh & Baldwin, 2001; Scofield & Behrend, 2008). In the experimental condition, the person operating the puppet had changed. When the video clip finished, the experimenter asked the child to decide the correct label for the novel object by showing them a photo and pointing to the same image on the screen and asking, “Can you tell me what this is called?”
	Finally, the experimenter asked the child to compare the puppet and the current puppeteer by showing their photos and asking, “Which one was [better/worse] at naming the toys? Were they always [bad/good] at naming the toys?” This set of questions distinguished the child’s thoughts about the person from the thoughts about the puppet. We were especially interested in seeing if children still considered the puppet’s correctness to be the same as it was when operated by the previous puppeteer (during the “familiarization” clips).
	Each child received a small prize (book or small toy) for participating, regardless of whether he or she completed the study.
Measures and Scoring
	Exposure to puppets. Parents completed a questionnaire, which included specific items about the time children spent watching television shows featuring puppets, frequency of playing with puppets, and frequency of attending live puppet shows (such as at the library story hour). Each question was scored on a Likert scale of 0 to 4, with a higher score meaning more exposure. The sum of scores on the three questions was used as a measure of children's exposure to puppets.
	Vocabulary. We used the brief Expressive One Word Picture Vocabulary Test (EOW-PVT; Brownell, 2000) to look for any correlation between expressive vocabulary and children’s accuracy of choosing the label offered by the reliable speaker. We made sure there were no significant differences in vocabulary between groups that could explain differences in performance on the labeling task.
Labels during familiarization trials. Children scored 1 point for each of the 3 novel objects that they labeled correctly after hearing the two objects labels offered by the speakers on the television.  Scores could range from 0 to 3.
	Explicit judgment question. The child responded to the question, “Which one said something [right/wrong]?” All three characters were options, and the child was allowed to choose more than one character. To show his or her selection, the child handed the experimenter a picture of the chosen character(s). All three individuals (both people and the puppet) were options for answering this question. Children scored 1 point if they correctly chose the person or the puppet in answer to the question.
	Prediction question. After showing the child a picture of a novel object, the experimenter asked the child, “Which one [character from the video] do you want to ask for the name of this toy?” The child predicted which character would give the correct label for the novel object by selecting a picture of a character and handing it to the experimenter. As in the explicit judgment question, the child was allowed to select more than one character.
	Label accuracy.  The child stated the name of the novel object that was labeled on-screen. The children’s labels were coded for correctness, noting which person (reliable or unreliable), if either, the child imitated in labeling. We looked for any difference in the number of correct labels produced by children in the experimental group and the control group. In the experimental condition, the switch of who controlled the puppet indicates whether children viewed the reliable labeler as being the puppeteer or the puppet.  For instance, did they choose the label offered by the puppet if she was previously reliable, even though she now was operated by the person who had been an unreliable labeler?
Any label that the child said that was not one of the labels from the people on the video was counted as incorrect. Responses received 1 point if the child used the label provided by the person who had been correct during the familiarization trials. Thus, a child in the experimental group who picked a label provided by the previously correct puppet (but previously incorrect person) would receive no points for labeling during the test trial.			
Results
	Vocabulary. We first made sure that vocabulary size and level did not differ across groups. An independent samples t-test of the Expressive One-Word Picture Vocabulary Test (EOW-PVT) raw scores showed that the size of children’s vocabulary in the control group (M = 57.63, SD = 10.59) was not significantly different than in the experimental group (M = 56.56, SD = 13.84) t(62) = 3.025, p = .731; the same was found for children's standardized scores (M = 110.88, SD = 13.856 for control and M = 110.16, SD = 16.14 for experimental), t(62) = 1.156, p = .849.
	Amount of exposure. Most participants played frequently with puppets (M = 3.02, SD = 1.30) but did not attend live puppet shows frequently (M = 1.09, SD = 0.90), and did not watch puppet-centric TV shows especially often (M = 1.19, SD = 1.25). The scores for the total measure ranged from 1 (least exposure to puppets) to 10 (most exposure to puppets). An independent samples t-test showed that the amount of exposure to puppets in the control group (M = 5.04, SD = 2.088) did not differ significantly from the amount of exposure to puppets in the experimental group (M = 5.29, SD = 2.07), t(56) = .179,  p = .513.
	Labels during familiarization trials. During the three familiarization trials, a person manipulating a puppet and another person labeled a familiar object with two different names, one correct and the other incorrect. Then the experimenter asked children what they thought the object was called. None of the children used the false label offered by the mis-labeler. The control group gave the correct label 97.85% of the time (M = 2.94 out of 3, SD = .24) and the experimental gave the correct label 96.9% of the time (M = 2.91, SD = .39). Children’s occasional incorrect labels were all synonyms of the correct label (e.g., calling a flower "a rose"). 
	Explicit judgment. The explicit judgment question was, “Which one said something [right/wrong]?” The question differed depending on whether the puppet had been right or wrong. To be scored as correct, children needed to pick the person and/or puppet who had labeled reliably.  Some children picked both the puppet and the person; however, if children picked both, they always picked the person who had operated the puppet. As was found in earlier research, a high percentage of children answered this question correctly. A chi square test showed that there was no significant difference between the correct responses in the control group (31 of 32) and the experimental group (30 of 32, χ2 = .350, df = 1, p = .554).  Therefore, even with the addition of the puppet, children were able to keep track of the trustworthiness of the 3 characters.
	Prediction of correct labeler during novel trial. After the location of the puppet had shifted (in the experimental condition) or stayed the same (in the control condition), we asked children to predict the person (or puppet) who would supply the correct label for the novel object. In the experimental group, half of the children watched as the reliable labeler passed the puppet to the unreliable labeler, and the opposite occurred for the rest of the children.
	In the control group, the children chose the correct labeler 75% of the time, which was above chance levels according to a binomial test (p = .007). In contrast, the children in the experimental group did not choose the correct labeler at a rate above chance (47% of the time, p = .86). 
Next we carried out two specific comparisons of the results in the control group and the experimental group.  We split each into subgroups in which the puppet either had been reliable, offering correct labels during familiarization, or had been unreliable/incorrect (see Table 1). In both the control and experimental groups, when the puppet had been a correct labeler, children were equally likely to choose the puppet and the correct labeling person as the character they would ask for the new label. Only a few children chose the incorrect person in both conditions. A chi square test showed that there was no significant difference in responses to the prediction question between the control group and the experimental group (χ2 = 1.143, df = 3, p = .767).  We also ran the test excluding the few children who did not answer the explicit judgment question correctly (that is, those who could not identify who had said something right) as well as the one child who chose both the puppet and a person. The results remained non-significant (χ2 = .056, df = 2, p = .972).  See Figure 1 for a graphic representation of the comparison between the control condition and experimental condition. 
	In contrast, as can be seen in Table 1, when the puppet started out as incorrect, the children’s prediction of the correct labeler--who they would ask for the name of the novel object--differed significantly across the groups (χ2 = 6.155, df = 2, p = .046). Excluding the child who answered the explicit judgment question ("Who said something wrong?") incorrectly confirmed the significance of this difference (χ2 = 7.248, df = 2, p = .027). Children in the control group chose the incorrect person only 18.75% of the time, while the children in the experimental group chose the incorrect person 50% of the time. That is, they stated that they would ask the person who had previously labeled all of the familiar objects incorrectly what the name of the novel object was--now that she was not holding the puppet who had labeled incorrectly.  See Figure 2 for a graphic representation of the comparison between the control condition and the experimental condition.
	Label during test trial. After the child heard the two novel labels given by the labelers, we asked the child to state which name was the correct one for the novel object. Children in the control group labeled the novel object using the label offered by the correct speaker significantly more often than did the children in the experimental group (χ2 = 8.212, df = 1, p = .004). When we excluded the children who did not answer the explicit judgment question correctly, the significance was even more apparent (χ2 = 10.865, df = 1, p = .001).
	We split the experimental and control groups into the same subgroups used for the prediction question (puppet had correctly labeled the familiar objects, puppet had been incorrect). In our first chi square tests, we included the children who answered the explicit judgment question incorrectly. The comparison between the labels that the two groups gave when the puppet started out as correct was significant (χ2 = 4.571, df = 1, p = .033). The difference between the control and experimental group in choosing the correct label for the novel object when the puppet started out mis-labeling the familiar objects approached significance (χ2 = 3.865, df = 1, p = .057). 
	However, the results of both tests were significant when we excluded the 3 children who answered the explicit judgment question incorrectly. When the puppet had labeled the familiar objects correctly, the control group was more likely to choose the correct label (12 out of 15), while the experimental group was more likely to choose the label offered by the unreliable labeler who was now operating the previously reliable puppet (10 out of 15), χ2 = 6.652, df = 1, p = .010). When the puppet started out as incorrect, children in the control group were more likely to choose the correct label (14 out of 16), while children in the experimental group split their choice of label (8 correct, 7 incorrect), a difference that was significant (χ2 = 4.386, df = 1, p = .044).  The children's choices of label for the most part lined up with their determination of whom they would ask for the label (depicted in Figures 1 and 2).
Discussion
	We began this experiment to examine how a puppet’s labeling accuracy or inaccuracy affected children’s answers when they were asked to learn the name of an unknown object based on the reliability of an informant. If children did not attribute a mind to the puppet and thought only about the mind of the person controlling the puppet, they would choose the word supplied by the person who has been correct during the familiarization trials, regardless of who was operating the puppet. With this interpretation of the events, the results should have been identical to those from previous studies; that is, 4-year-old children should have reliably identified who said something right/wrong and picked the correct labeler's name for the novel object. However, if children do attribute a mind and intentional actions to the puppet, children in the experimental condition should transfer the puppet’s attributes to the new person controlling the puppet. For example, if the person in the red shirt had the puppet for the familiar labeling trials and labeled those items incorrectly, children may assume the puppet is labeling incorrectly. Thus, when the person in the blue shirt (who has been correct during the familiar labeling trials) uses the puppet to label the novel object, children will assume that the label provided by the person in the blue shirt/the puppet is incorrect. With this reasoning, we anticipated that children would treat the puppet as having its own mind when operated by a new puppeteer because children would have a difficult time separating the puppet's behavior from that of the original puppeteer. The original puppeteer establishes a character for the puppet that children would have difficulty disregarding even after the puppet switches to the new puppeteer with new, distinctive behavior traits. Thus, we anticipated that the results from the experimental condition would be significantly different from the results from the control condition, regardless of the group’s average vocabulary level or amount of exposure to puppets.
	The results from the control group match well with the results from previous studies examining how children trust reliable speakers and learn new words (e.g., Corriveau & Harris, 2009a; Corriveau & Harris, 2009b; Jaswal & Neely, 2006; Koenig, Clement, & Harris, 2004; Pasquini et al, 2007). Children in the control group were able to track whether a person was reliable or unreliable almost without error. In our study, children in the control group learning the novel word slightly more often than children had in previous studies. This might be due to the added scaffolding within our design (e.g., encouraging the children to pay attention often, repeating the novel words in the question) that was meant to make the complexity of the study easier to follow.  Additionally, we asked the children questions while presenting pictures of the 3 characters (the puppet and the 2 women), which might have served as a memory aid.
	The experimental condition, in which the puppet switched from person to person, was more complex than the control condition.  There was more information for the children to keep in mind.  If our participants in this condition had answered unsystematically, they might merely have had trouble keeping track of who said what. More systematic answers might show us whether the children thought that the puppet had a mind of its own or merely had focused on what each puppeteer had said. We can examine this by noting how the children answered about the puppet and the current puppeteer when the puppet had started out reliable or unreliable.
	The most informative results were seen when we separated the experimental and control groups into subgroups depending upon the original correctness of the puppet. This makes sense because a response needs to be interpreted differently when the puppet starts out right and transfers to the incorrect person than in the opposite case. In the instances where the puppet had been labeling the objects correctly and then moved to the person who had previously been incorrect, children might have endorsed the puppet as the correct labeler, even though the incorrect labeler manipulated the puppet in the end. On the other hand, the children could have considered that people’s (the actual labelers') correctness was the only aspect to consider when deciding on a correct label for the novel object. In the instances where the puppet had labeled the familiar objects incorrectly and then moved to the person who had previously been correct, children might have decided that the puppet’s incorrectness transferred to the person who had been correct. Children who believed this would have chosen to endorse the person who had previously been wrong. On the other hand, the children might have believed that the person remained right even though she was operating a puppet that had been wrong.
	As depicted in Figures 1 and 2, children tended to answer as if the puppet was an independent agent. In the control condition, when the puppet started out labeling correctly, most children picked either the reliable labeler or the puppet as the one they want to ask and avoided the wrong labeler. In the experimental condition (when the puppet had moved to the incorrect labeler), the puppet was still endorsed as a potential supplier of the correct label (even though she now was operated by the person who had called a car "a shoe"), and children still avoided endorsing the previously wrong person. The children’s choices of the one they wanted to ask for the toy’s label did not differ across conditions.
When the puppet started out mis-labeling the familiar objects, most children in the control condition picked the person who had been correct, avoiding the puppet and puppeteer who had been incorrect. In other words, they did the sensible thing. In the experimental condition, when the puppet had switched from the wrong labeler to the right labeler, the wrongness seemed to move with the puppet for many children. Rather than the majority (12 of 16) picking the previously reliable labeler (as in the control group), only 4 of 15 did so.  The rightness of the correct labeler seemed to be influenced by the presence of the (unreliable) puppet.  Half of the children now picked the person who had labeled incorrectly during the familiar object trials (but who now was rid of the puppet).  In both cases, Josie (the puppet) was treated as an individual whose rightness or wrongness moved with her, although her wrongness affected the person more than her rightness did. 
We can see the influence of the puppet’s presence in how children choose the correct label for the novel object. It makes sense to exclude the children who had difficulty answering the explicit judgment question; those who could not tell us which person or puppet had been right or wrong could not choose a label for the novel object except by random guessing. The children in the control condition used the label given by the correct speaker a majority of the time, whether the puppet started as correct or incorrect. On the other hand, the choices of the children in the experimental group differed depending on whether the puppet had started out labeling the familiar objects correctly or not.
	Children who started out seeing the puppet label correctly had split their endorsement during the prediction question (who to ask for the label) between the correct labeler and the (formerly correct) puppet, yet they were more likely to choose the label offered by the person (now holding the puppet) who had mis-labeled all the familiar objects. They acted as if they thought accurate labeling had moved with the puppet. There are two interpretations of this behavior.  In a choice between the word offered by a person and a puppet, children could have believed that the puppet (the one who had pointed at and looked at the familiar objects) had been the "real" reliable labeler when compared to the puppeteer who operated her. When choosing between words offered by Josie and her former puppeteer, the word Josie offered for the novel object therefore would be seen as accurate. Alternatively, the children could have been pretending that Josie had an independent mind. They might reason that the puppet is normally correct, so the person operating her would now pretend to "be her" and label correctly.
	When the puppet started out as incorrect, their label choice within the experimental group was split: about half chose the label provided by the correct person and the other half chose the label provided by the incorrect person/correct puppet duo. Recall that when asked to endorse the one who would provide the correct label for the novel object, half of the children endorsed the previously incorrect person, which was significantly above chance (because there were three options--the two people and the puppet).
	Looking at the answers to the explicit judgment question combined with the labels that the children select, we see a pattern in which the children changed who they trusted to provide the correct label based on who now held the puppet, and this change influenced the label that children chose. How children changed their trust is especially noticeable when we compare the answers from the control group to the answers from the experimental group. We can rule out that the children are simply confused by the complexity of adding a puppet because the control group responded to the questions just as well as, and at times performed even better than, the children in previous studies. The children in the experimental group also made systematic choices of who to ask for the new label, for the most part choosing as if the puppet's record of reliable (or unreliable) labeling moved with her. Thus, we must conclude that the children change who they trust and the choice of who gives an accurate label for the novel object based on the presence and reliability history of the puppet.
	The scope of this study is still very limited. The results can only show how 4-year-olds’ choices of a source to learn a novel word is affect by the presence of a puppet who has previously been wrong or right, which provides some indication of how 4-year-olds think about puppets’ minds. Additionally, the way we used the puppet in this study was not the same as how children see puppets on television. We chose to have the puppeteers visible in order to emphasize that the puppet was separate from the puppeteer and to make clear the switch from one person to the next. Puppeteers on children’s television shows usually remain out of sight while operating puppets.  Therefore, it may be easier for children to believe that puppets on TV (compared to our puppet) have minds of their own.
	An interesting avenue to pursue would be to tease apart whether the children are pretending that the puppet has a mind (and that the puppeteer is "acting as if" Josie has a particular reliable or unreliable character) or if they truly believe that the puppet is the one with the knowledge. Future studies could compare adults’ responses to the puppet and puppeteers in this procedure with children’s responses. Adults would be able to explain their thought processes more thoroughly, adding an insight to the reasoning behind one choice or another. Additionally, in the experimental group, the adults’ answers to test questions may differ from children’s responses. Knowing the typical answers for adults would help us to understand whether 4-year-olds answer for similar underlying reasons.  Much of this data has already been collected and scored, but not analyzed.
	Another direction might be using professional puppeteers or familiar puppets from popular TV shows. Our puppeteers were novices who had been trained for no more than a week prior to filming. An expert puppeteer would be able to manipulate the puppet with ease and add life to the character. A familiar puppet might evoke more trust from the children, who may change their answers based upon expectations of the particular puppet’s personality. Either of these changes might make the puppets more believable, and children might be even more likely to treat such puppets as unique individuals.
	This research is related to the question of how children identify and learn words from people who make accurate versus inaccurate statements. However, the further goal of the current research was to broaden the currently limited understanding of how children interpret the actions of puppets. Knowing whether children think of puppets as separate entities or as an object controlled by a person could have implications for how television shows use puppets. If young children think that puppets have their own minds, it could help explain why puppets are such great tools for communicating with and teaching children.

Table 1
	Prediction by Condition Including all Children

	Count

	Puppet as Labeler
	Condition
	Total

	
	Control
	Experimental
	

	Correct
	Prediction
	Puppet
	6
	6
	12

	
	
	Right Person
	6
	6
	12

	
	
	Puppet & Person
	0
	1
	1

	
	
	Wrong Person
	4
	3
	7

	
	Total
	16
	16
	32

	Incorrect
	Prediction
	Puppet
	1
	3
	4

	
	
	Right Person
	12
	5
	17

	
	
	Puppet & Person
	0
	0
	0

	
	
	Wrong Person
	3
	8
	11

	
	Total
	16
	16
	32







Table 2. 
	Label by Condition Including all Children

	Count

	Puppet as Labeler
	Condition
	Total

	
	Control
	Experimental
	

	Correct
	Child's Label
	Right
	12
	6
	18

	
	
	Wrong
	4
	10
	14

	
	Total
	16
	16
	32

	Incorrect
	Child's Label
	Right
	14
	9
	23

	
	
	Wrong
	2
	7
	9

	
	Total
	16
	16
	32









Figure 1. Children's responses when the puppet had correctly labeled during familiarization.
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Figure 2. Children's responses when the puppet had mis-labeled during familiarization.
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