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Abstract

The present study investigates 4-year-old children’s ability to use speakers’ pragmatic competence as an indicator of whom to learn from. In this study, pragmatic competence is measured as the speaker’s ability to adhere to the Gricean maxim of relation. The children were divided into three conditions with different levels of nonverbal feedback about the quality of a speaker’s contribution to a conversation: no feedback, feedback from the experimenter, and feedback from a conversation participant. Children in the experimenter feedback and participant feedback conditions were more successful at identifying the maxim adherer than the children in the no feedback condition. Only children in the participant feedback condition were above chance in choosing the labels offered by the maxim adherer. 

Preschoolers use nonverbal cues to identify reliable informants in word learning
Learning language is a complex task. Young children are capable of acquiring an entire vocabulary in only a few years. To learn new words, individuals have to rely on retrieving information from others, especially when information is not available through direct experience. The task of relying on others for information is further complicated by the complex nature of conversation; children may receive multiple labels for a single object. For example, one speaker may tell a child who is playing next to a tree that it is an oak and another speaker may call it a birch. The child must determine who is more knowledgeable about that tree and thus whose label to trust as the name of that tree. Children may be able to determine which speaker’s labels to trust by tracking how competent each speaker is in everyday conversations. That is, children may compare the social competence of speakers to determine which speaker is giving a correct label. 

One thing children may do to figure out whom to trust is to categorize people as good and poor conversation partners. Children may keep track of another person’s mistakes as a way to do this. Pea (1982) observed this technique when he found that 24- to 30-month-old children responded “no” when experimenters mislabeled common objects. Koenig and Echols (2003) found that even younger children (16-month-olds) were capable of recognizing false information, as the infants would gaze at speakers longer who mislabeled common objects than when they correctly labeled the objects. In the current study, we investigated children’s use of a conversation partners’ past pragmatic competence to influence their judgments of speakers’ future reliability. 


In what follows we will first explore research on children’s trust in testimony to show that children use a range of cues to decide whom to trust. Next, we will explore children’s knowledge of conversation norms to show that children develop the ability to judge pragmatic competence during the preschool years. This research suggests that 4-year-old children appear to best show this ability when they are given adequate supports. Finally, we ask whether children’s ability to use past pragmatic competence can be supported by nonverbal cues to judge reliability of an informant. 

Children’s Trust in Testimony 

A significant amount of research has investigated whether children are capable of tracking accuracy when naming common objects and using this information to decide from whom to learn (e.g., Clement, Koenig, & Harris, 2004; Corriveau, & Harris, 2009a, 2009b; Corriveau, Meints, & Harris, 2008; Koenig, Clement, & Harris, 2004; Koenig, & Harris, 2005; Nurmsoo, & Robinson, 2009; Sobel, & Corriveau, 2010). This research has found that children are more likely to trust some people more than others based on different pieces of information. In particular, preschoolers can decide who is reliable based on whether the speaker acts knowledgeable versus ignorant (Sabbagh & Baldwin, 2001), labels objects correctly versus incorrectly (Koenig, et al., 2004; Koenig & Harris, 2005; Pasquini ,Corriveau, Koenig, & Harris, 2007), or who recieves assent from other informants (Corriveau, Fusaro, & Harris, 2008). 
Additional studies have found that 3-year-olds are not as successful as 4-year-olds at using a speaker’s prior accuracies to predict their future accuracies when labeling novel objects (Koenig & Harris, 2005; Sabbagh & Baldwin, 2001). Pasquini, Carriveau, Koenig, and Harris (2007) found that 3-year-olds would find a speaker unreliable after one error, whereas 4-year-olds are more selective and would compare the number and frequency of errors made by that informant to determine reliability. This research suggests that children’s ability to evaluate information about whom to trust is more robust by 4 years of age.

Conversation Norms



Little previous research on children’s evaluation of reliability is focused on conversational competence. Research on preschool aged children’s understanding of conversational rules is one way to evaluate children’s understanding. One way to talk about these rules is in terms of conversational maxims. These maxims give information about what speakers should do when they engage in conversation. Grice’s conversational maxims include maxims of quantity, quality, relation, and manner (Grice, 1975). Quantity refers to speakers only giving as much information as necessary. Quality is that speakers should only say what that speaker knows to be true in the conversation. Relation says that speakers should only say things that are relevant to the present conversation. Manner is that speakers should be clear and avoid ambiguity in their conversation. Individuals who wish to engage in conversation must master all four of these maxims for conversation to proceed smoothly. One question is when children understand that these principles have to be followed in conversations. 



Previous research suggests that preschoolers can identify maxim adherers (e.g., Eskritt, Whalen, & Lee, 2008) and will use this information to decide from whom to learn (Vazquez, Delisle, &S Saylor, under review). I describe these studies briefly below. 



A study conducted by Eskritt et al. (2008) tested 3- to 5-year-olds’ ability to ask a maxim adherer for information about the location of hidden stickers. Two puppets were used as informants for the 3- to 5-year-olds and were able to give clues to an experimenter about the location of a sticker under one of four cups. The research found that the children identified violators of the maxims relation and quality. Children more often relied on the puppet who was a maxim adherer for clues. This research shows that preschool aged children are sensitive to informants who do not follow the rules governing conversation, and will use that distinction when deciding who to request information from. 
A subsequent study by Vazquez et al. (under review) tested whether children were able to use maxim adherence to decide from whom to learn during a word learning task. The Vazquez et al. (under review) study tested 4- and 6-year-olds on their understandings of the Gricean maxims of relation and quality. The study used videos of two actors, one who adhered to the maxims, and the other who violated the maxims. The study found that 6-year-olds were able to recognize the maxim adherer and subsequently use that information to trust the maxim adherer with novel labels in both the relation and quality conditions. Four-year-olds, however, only successfully demonstrated this pattern of successful tracking in the quality condition. 
What accounts for the discrepancy regarding 4-year-olds capabilities to recognize adherence to the relation maxim across the two studies? The Eskritt et al. (2008) study offered significant amounts of support to children in their study. First, children were allowed to keep any of the stickers they found, which may have acted as an incentive for the children to perform. Children in the Vazquez et al. (under review) study were not offered an incentive. Next, children were also offered extensive training and feedback through the successive rounds of practice trials in the Eskritt et al. (2008) study. In contrast, the Vazquez et al. (under review) study did not have feedback to bolster the children’s understanding of which actor to trust. My study investigates whether this discrepancy in 4-year-old’s capabilities in the Vazquez et al. (under review) study was the result children not having feedback. To test this, I combined the more challenging Vazquez et al. (under review) procedure with nonverbal feedback about the quality of a speaker’s response to help children identify relation maxim adherers. 
Nonverbal Cues to Reliability 

Previous research has found that preschoolers are able to use consensus among onlookers as a predictor for reliable informants. Fusaro and Harris (2008) used bystander’s nonverbal cues as a way to help 4-year-olds determine which of the two potential informants was better at answering questions. Bystanders gave nonverbal cues of assent by raising their eyebrows, nodding, and smiling, or cues of dissent by furrowing their brow, shaking their heads, and frowning. During trials, 4-year-olds chose the label from the speaker who had had bystander assent with their previous labels. We use similar cues in the present study to investigate whether 

4-year-old children can recognize relation maxim adherers with the help of nonverbal scaffolds, and then use that knowledge to predict whom to trust in subsequent word learning trials. We hypothesized that children would use the previous accuracies of the speakers’ adherence to the relation maxim and an indicator of whom to trust as a reliable source for novel information, based on previous research (Eskritt et al., 2008;Vazquez et al., under review; Koenig and Harris, 2005; Baldwin and Sabbagh, 2001). Based on previous research by Fusaro and Harris (2008), we also hypothesized that the addition of nonverbal scaffolding would help 4-year-olds identify reliable informants. That is, they would be more likely to chose to rely on a speaker who received nonverbal cues of assent for novel information, than one who received cues of dissent. We did not have any predictions about whether children would do better when nonverbal scaffolds were offered by the experimenter versus a participant within the video.
Methods
Participants 
Forty-four 4-year-olds aged from 4;0 to 5;0 (M = 4;6, 20 males, 24 females) participated in the study. An additional 2 children participated but their data were not included due to experimenter error. Participants were recruited from the greater Nashville area from a university database that listed families’ birth records and were contacted via telephone. Participants were typically developing. Participants received a small toy or book as compensation for the study. 

Materials

Two television sets were connected to two separate DVD players. The experimenter controlled the DVD players with remotes. Each session was recorded by video camera. 

Four pairs of novel objects were used. The novel objects were constructed out of parts of other larger objects (see Figure 1), making them unrecognizable as named objects. Each pair was presented with one novel label: “trome,” “glap,” “teg,” and “dake.” A colorfully decorated box was used to as a container for the novel objects. 

Four videos were used for the study. Each video was devoted to introducing one male actor as they engaged in a conversation with a separate female actor. The video clips were thirty seconds in duration. One male actor played with balls, while the other played with balloons. In one video the male actor was designated as a good conversation partner who followed the Gricean maxim of relation. In the other video, the male actor was a poor conversation partner who violated the Gricean maxim of relation. See Table 1 for video scripts. 
Design and Procedure
Children participated in one of three conditions: no feedback, experimenter feedback, or participant feedback. Each session was recorded on video. The procedure involved six stages, described below.
Introduction: The participants were introduced to the two conversation partners through stills on the television screens – one actor per television screen. The experimenter introduced the two male actors by saying, “Today (child’s name), we’re going to watch some of my friends on TV. One has a white shirt and the other one has a black shirt. Who has the white shirt? Can you point to him? Who has the black shirt? Can you point to him?”

Familiarization trials: The experimenter introduced the children to the two actors via video clips. In the no feedback condition, the child watched two short video clips of one male actor and one female actor interacting. In one video the male actor was a good conversation partner (he responded with a relevant response) and in the other video he was a bad conversation partner (he responded with an irrelevant response). In the video clip for the good conversation partner, the female actor asked the male actor two questions, to which he responded to with relevant information to the conversation. For example, the male actor held two balls and the female actor asked, “How many balls do you have there?” to which the male actor responded, “I have two balls here.” In the second video clip, a different male actor interacted with the same female actor but answered the two questions with irrelevant information. For example, the second male actor held two balloons and the female actor questioned, “How many balloons do you have there?” to which the second male actor responded, “I like to eat turkey.”
 
The distinction of conditions came from the feedback participants were offered in the two other conditions. In the experimenter feedback condition, the experimenter paused the video clip after each conversation partner’s response and gave nonverbal cues of assent or dissent to the relevant or irrelevant responses, respectively. I In the participant feedback condition, the male actors gave the same responses as described above, but the female actor gave nonverbal cues of assent or dissent after each response from the conversation partners within the videos. Cues of assent from the experimenter and the participant within the video included nodding her head, raising her eyebrowns, and smiling, while cues of dissent included shaking her head, furrowing her brow, and frowning, after each response of relevant or irrelevant information was provided. For all conditions, the order of videos and left/right orientation of each conversation partner was counterbalanced. 
After the video clip was played once, the child was asked two comprehension questions about what he or she just saw in the video. For example, after the child sees the ball video the experimenter asked, “When she asked how many balls he had, what did he say?” and “When she asked where the blue ball was, what did he say?” The same dialogue occurred after the video of the actor with the balloons, but the word balloons replaced ball. Children then viewed the video clip a second time. 
Explicit judgment questions 1 and 2: After the participant saw one conversation partner’s video clip twice, the experimenter asked the participant, “was the boy in the white/black shirt good at answering questions or not very good at answering questions?” For each participant, the order of choices was counterbalanced. 

Comparison question 1: After the participant saw both sets of videos, the child was asked a third explicit judgment question, “who was better at answering questions, the boy in the white shirt or the boy in the black shirt?” For each participant, the order of choices was counterbalanced.

Test trials: The two televisions that played the video clips now each displayed a still image of the male actors again. The experimenter explained to the participant, “They were both here yesterday and I asked them some questions about the toys in this box! I asked them to tell me the names of the toys. I don’t know the names of these toys! You’ll have to help me figure out what they’re called.” Then the experimenter produced pairs of objects for four test trials. With each pair of objects, the experimenter explained what each conversation partner called each object. For example, “the boy with the white shirt said that this was a trome [show W novel object] and the boy with the black shirt said that this was a trome [show X novel object]. They can’t both be tromes! Only one is a trome. Which one is the trome?” As the experimenter described who called which object a trome, she placed that object in front of the respective conversation partner’s image on the television. Then the child pointed to which object they believed to be the trome. This same process was repeated for the remaining three novel labels and six remaining novel objects. The order of the novel objects, the actors mentioned, and the actor’s two choices were roughly counterbalanced across participants. 
Comparison question 2: After the child has chosen what each novel object was called, the experimenter asked the final explicit judgment question, “When we saw them in the videos, who was better at answering questions: the boy in the white shirt or the boy in the black shirt?” For each participant, the order of choices was counterbalanced.

Children were randomly assigned to condition with the constraint of relatively equal numbers of males and females per condition, and equal average ages across conditions and sex (20 males: mean age = 54 months, 24 females: mean age = 54 months). 
Coding
There were two dependent measures in this study. The first was whether the participant recognized the maxim adherer. For the two explicit judgment questions, as well as the first comparison question, the participant received a score of 1 or 0 based on his or her response. The participant received a 1 for choosing each: that the good conversation partner was good, the bad conversation partner was not very good, and that the good conversation partner was better. Participants were judged out of three points.

The second dependent measure in this study was whether participants pointed to the novel object labeled by the good conversation partner. For each of the four test trials, the participant received a score of 1 or 0 based on their response. A participant received a 1 if he or she chose the object labeled by the good conversation partner, and received a score of 0 if he or she chose the object labeled by the poor conversation partner. Participant scores were judged out of four points.

Results 

This study examined two research questions. First, we measured children’s ability to identify conversation partners who adhered to the relation maxim. This distinction was measured using the explicit judgment questions about each conversation partner individually and the comparison question, which required participants to compare the two conversation partners to each other. Next, we measured children’s ability to use conversation partners’ past pragmatic competence to determine the more reliable speaker for new information through the test trials. It was predicted that children would chose the labels given by the good conversation partner, or the conversation partner who adhered to the maxim of relation. 

Conversation partner assessment and comparison questions

The effect of feedback on maxim recognition was assessed with a 2 X 3 ANOVA, with sex and condition (no feedback, experimenter feedback, and participant feedback). First, there was a main effect of sex (F (1, 38) = 6.11, p = .02). Females received higher scores than males (M = 2.88, SD = .34 versus M = 2.5, SD = .69, respectively). We had no a prior hypotheses about sex differences. We address the issue of why this effect may have emerged in the general discussion section.

There was a main effect of condition  (F (2, 38) = 4.67, p = .007). Paired comparisons showed that receiving experimenter feedback (M = 2.95, SD = .25) and participant feedback (M = 2.79, SD = .43, resulted in higher scores than no feedback (M = 2.36, SD = .74), ts > = 2.30, ps < .03 .002). There, was no significant difference between the two types of feedback (t(29) = .903, p = .372). Finally, there was no interaction between condition and participant gender (F (2, 38) = 1.57, p = .22).
Participants identified the conversation partner who adhered to the maxim of relation at above chance levels in the experimenter feedback (t(15) = 23.00, p < .001) and in the participant feedback conditions (t(13) = 11.30, p < .001). The no feedback condition also performed better than chance (t(13) = 4.3, p = .001).
Word-learning test
The effect of feedback on children’s use of past pragmatic competence to make inferences about speaker reliability was assessed in the word-learning phase. A second 2 X 3 ANOVA was performed, with sex and condition as factors. There was a marginal effect of condition (F (2, 38) = 2.42, p = .08). There was no main effect of sex (F (1, 38) = .78, p = .38) and no interaction between sex and condition (F (2, 38) = .99, p = .38).
Paired comparisons showed that children in the participant feedback condition (M = 2.58, SD = .25) performed better than those in the no feedback condition, t(27) = 2.22, p = .03). In addition, receiving experimenter feedback (M = 2.39, SD = .24) resulted in marginally higher scores than no feedback (M = 1.79, SD = .80), t(29) = 1.76, p = .09) (see Figure 2). There was no difference in performance between the two feedback conditions (t(29) = .56, p = .58). Participants selected the good conversation partner’s referent at above chance levels in the participant feedback condition (t(13) = 3.31, p = .006) but not in the experimenter feedback (t(15) = 1.45, p = .17) or no feedback conditions (t(13) = 1.0, p = .34). 
General Discussion 


In this study, we investigated whether children use a conversation partner’s past pragmatic competence as a determinant of whether to trust that informant with future information. We measured the effects of nonverbal feedback on 4-year-olds’ identification of violations to the relation maxim. Four-year-olds demonstrated the ability to recognize violations to the relation maxim at a higher rate when offered nonverbal feedback from either the experimenter or a participant within the video. However, children’s word learning was only reliable when feedback was offered by the person in the video. These findings indicate that children are more likely to identify reliable informants based off of violations to the relation maxim when offered nonverbal feedback, as long as the feedback comes from a conversation participant. 


Four-year-olds used speakers’ past relative conversational competencies to influence whom to trust with novel information, as we hypothesized. Our hypothesis was based on previous research findings that suggested that children can use informants’ conversations as an indicator of a proper conversational partner. Previous research has tested the effect of speakers’ hesitancy and mislabeling on children’s belief in those speakers as reliable information sources (Eskritt et al., 2008;Vazquez et al., under review; Koenig and Harris, 2005; Baldwin and Sabbagh, 2001). The nonverbal feedback influenced the 4-year-olds as we hypothesized based on the previous findings of Fusaro and Harris (2008).

Four-year-olds were able to retrieve nonverbal scaffolding from both the experimenter (who was not directly engaged in the conversation) as well as the participant (who was directly engaged in the conversation, within the video). There was only a reliable difference from chance in the participant feedback condition for word learning. This difference could be due to the fact that the participant was directly engaged in the conversation with the other actors in the video, whereas the experimenter was a third party source that only gave feedback but was not directly involved in the conversation. The 4-year-olds may have therefore not trusted the experimenter’s cues as often as they trusted the participant’s cues in the video. Another possibility for this distinction of feedback is that the 4-year-olds were too distracted by the video and did not turn to look at the experimenter when she gave nonverbal clues. In contrast, the participant’s nonverbal feedback was embedded within the already engaging video clip. 


These findings extend the previous research about children’s awareness to violations of the relation maxim, as well as their use of nonverbal feedback. Previous studies have found that 4-year-old children are sensitive to violations of the relation maxim (Eskritt et al., 2008), but these findings extend 4-year-olds sensitivity to the application of word learning. The present study confirmed 4-year-olds’ use of nonverbal scaffolding in identifying Gricean maxim violations as Fusaro and Harris (2008) found. Four-year-olds demonstrated the ability to use nonverbal feedback to identify violations to the relation maxim and extend that information to establish trusting relationships with certain conversation partners. 


The ability of 4-year-olds to apply speakers’ previous conversational reliabilities to the word learning trials could be due to a blind trust of the nonverbal clues. The children may have watched the nonverbal feedback in the experimenter feedback and participant feedback conditions and merely sided with it without having to process what those cues fully meant. During the test trials, the nonverbal cues were no longer visible and children would need to access what they learned in the familiarization trials in order to select whom they should trust for novel object labels. Children in the participant feedback (and not the experimenter feedback) condition, however, were above chance in the word learning trials, so this possibility may be more likely regarding the experimenter feedback condition. If children in the experimenter feedback condition blindly trusted the nonverbal cues when they were available but could not use them to respond to subsequent questions, it may explain why their responding to the word learning trials was not as robust as their responding to questions about who adhered to the maxim. 
Another interesting finding was that across conditions females scored higher than males on the conversation partner assessment and comparison questions. Since there was no age difference among males and females, there are a couple possible explanations for these differences. The first is that the female participants may have been more willing to trust the nonverbal feedback because female speakers gave the cues (both the participant within the video, as well as the experimenter were females). Alternatively, females may develop the capacity to identify violations to the relation maxim before males do. 

Understanding at what age children become capable of distinguishing between good and poor conversation partners and transfer that information into whom to trust as an informant holds tremendous opportunities for education. A more thorough appreciation of how children judge social interactions can reform curriculums to teach children to have a more robust knowledge of whom to trust as information resources. 
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Table 1
Video scripts per condition

No feedback scripts:

	Neutral 
	White Shirt Good
	White Shirt Bad

	Are you ready to play with balloons?
	Sure
	Sure

	“How many balloons do you have there? 
	“I have 2 balloons here.”
	“I like to eat turkey.”

	“Where’s the pink balloon?”
	“In the bucket.”

(points to bucket)
	“See my nose?”

(points to nose)


	Neutral 
	Black Shirt Good
	Black Shirt Bad

	Are you ready to play with balls?
	Sure
	Sure

	“How may balls do you have there?”
	“I have 2 balls here.”
	“I like to eat turkey.”

	“Where’s the blue ball?
	“In the bucket.”

(points to bucket). 
	“See my nose?”

(points to nose)


Participants feedback scripts:

	Neutral 
	White Shirt Good
	White Shirt Bad

	Are you ready to play with balloons?
	Sure
	Sure

	“How many balloons do you have there? 

	“I have 2 balloons here.”
[neutral actor gives cues of assent]
	“I like to eat turkey.”
[neutral actor gives cues of dissent]

	“Where’s the pink balloon?”
	“In the bucket.”

(points to bucket)
(neutral actor gives cues of assent)
	“See my nose?”

(points to nose)
(neutral actor gives cues of dissent)


	Neutral 
	Black Shirt Good
	Black Shirt Bad

	Are you ready to play with balls?
	Sure
	Sure

	“How may balls do you have there?”
	“I have 2 balls here.”
[neutral actor gives cues of assent]
	“I like to eat turkey.”
[neutral gives cues of dissent]

	“Where’s the blue ball?
	“In the bucket.”

(points to bucket)

(neutral actor gives cues of assent)
	“See my nose?”

(points to nose)
(neutral gives cues of dissent)


Experimenter feedback scripts:

	Neutral 
	White Shirt Good
	White Shirt Bad

	Are you ready to play with balloons?
	Sure
	Sure

	“How many balloons do you have there? 
	“I have 2 balloons here.”
(experimenter pauses tape and gives cues of assent)
	“I like to eat turkey.”
(experimenter pauses tape and gives cues of dissent)

	“Where’s the pink balloon?”
	“In the bucket.”

(points to bucket)
(experimenter gives cues of assent)
	“See my nose?”

(points to nose)
(experimenter gives cues of dissent)


	Neutral 
	Black Shirt Good
	Black Shirt Bad

	Are you ready to play with balls?
	Sure
	Sure

	“How may balls do you have there?”
	“I have 2 balls here.”
[experimenter pauses tape and gives cues of assent]
	“I like to eat turkey.”
(experimenter pauses tape and gives cues of dissent)

	“Where’s the blue ball?
	“In the bucket.”

(points to bucket)

(experimenter gives cues of assent)
	“See my nose?”

(points to nose)
(experimenter gives cues of dissent)


Cues of assent include raising eyebrows, smiling, and nodding in the affirmative. Cues of dissent include furrowing brow, frowning, and shaking head no. 
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Figure 1. Novel object pairs
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Figure 2. Mean Performance By Condition On Word Learning Trials
