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Abstract

This study examined infants’ sensitivity to a speaker’s verbal accuracy and whether the reliability
of the speaker had an effect on their selective trust. Forty-nine 18-month-old infants were exposed
to a speaker who either accurately or inaccurately labeled familiar objects. Subsequently, the
speaker administered a series of tasks in which infants had an opportunity to: learn a novel word,
imitate the speaker’s “irrational” actions, and help the speaker obtain an out-of-reach object. In
contrast to infants in the accurate (reliable) condition, those in the inaccurate (unreliable)
condition performed more poorly on a word-learning task and were less likely to imitate. All
infants demonstrated high rates of instrumental helping behavior. These results are the first to
demonstrate that infants as young as 18 months of age cannot only detect a speaker’s verbal
inaccuracy but also use this information to attenuate their word recognition and learning of novel
actions.

INTRODUCTION

Young infants are impressionable learners, whose main means of acquiring new knowledge
is through observation and interaction with another individual (Heyes, 1994). This however
can entail taking certain risks, as the information can be misleading or inappropriate. Indeed,
not all individuals have accurate or relevant knowledge about a given topic—some tend to
make errors, whereas others may intend to deceive. This poses a unique challenge to young
children who are dependent on others to learn new and culturally relevant information
(Csibra & Gergely, 2009; Gergely & Csibra, 2005, 2006; Gergely, Egyed, & Kiraly, 2007;
Jaswal & Neely, 2006). One key strategy implemented by young children in selecting whom
to trust and learn from is to consider a model’s epistemic reliability (Harris & Corriveau,
2011; Mascaro & Sperber, 2009; Rendell et al., 2011; Sperber et al., 2010).

There is a growing body of the literature on children’s sensitivity to others’ epistemic
reliability demonstrating that by 3—4 years of age, children consider reliability as a
characteristic of an individual (Einav & Robinson, 2011; Harris, 2007; Koenig, Clément, &
Harris, 2004; Koenig & Harris, 2005; Sabbagh & Baldwin, 2001; Scofield & Behrend, 2008;
Sperber et al., 2010). In this research, children have been shown to attend to the nature of the
verbal information given by speakers, using their confidence and certainty (Sabbagh &
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Baldwin, 2001), conventionality (Diesendruck, Carmel, & Markson, 2010), and accuracy in
labeling a familiar object (Corriveau & Harris, 2009; Koenig et al., 2004; Scofield &
Behrend, 2008), to identify who is a reliable source and consequently guide whom to learn
novel words from (Jaswal & Neely, 2006; Koenig & Harris, 2005b; Pasquini, Corriveau,
Koenig, & Harris, 2007; Scofield & Behrend, 2008; Sobel & Corriveau, 2010).

A limited body of research examining infants’ sensitivity to the epistemic reliability of
others also exists within the domain of language. In particular, infants have been found to be
sensitive to others’ linguistic mistakes, with 24-month-olds saying “no” (Pea, 1982), and 16-
month-olds looking longer (Koenig & Echols, 2003) at speakers who mislabel familiar
objects. Most recently, 24-month-olds have been shown to correctly distinguish between
unreliable and reliable speakers when learning a hew word, being less able to map a novel
label to an object when tested by unreliable, inaccurate speakers (Koenig & Woodward,
2010; Krogh-Jespersen & Echols, 2012). Thus, within the domain of word learning, while
infants seem to recognize the accuracy of a person’s word-labeling behavior, toddlers can
use this information to determine from whom it is best to learn new words. Given that
infants entering their second year of life are rapidly expanding their vocabulary (Gurteen,
Horne, & Erjavec, 2011; Reznick & Goldfield, 1992) and possess a fairly large receptive
vocabulary by 18 months (e.g., Fenson et al., 1991), their early verbal expertise might render
them sensitive to others’ verbal accuracy that in turn might affect their word learning. Thus,
the main goal of the current study was to add to the extant literature on the developmental
origins of children’s sensitivity to epistemic reliability by being the first to examine whether
infants learn new words differently from accurate and inaccurate speakers.

Beyond influencing learning in the domain of language, a source’s verbal reliability has
been shown to exert effects on children’s behavior in other closely related domains.
Specifically, 3- to 4-year-old preschoolers have been found to prefer to learn new object
functions (Koenig & Harris, 2005a) as well as infer object properties and relations (Clément,
Koenig, & Harris, 2004; Kim, Kalish, & Harris, 2012) from a source who was more accurate
in object labeling. Children at the same age also prefer to imitate the actions of a verbally
accurate source within the context of a rule-governed game and believe them to be the norm,
consequently making normative protests toward those third parties who do not conform to
these actions (Rakoczy, Warneken, & Tomasello, 2009). Importantly, research
demonstrating the developmental origin of this effect, specifically whether a model’s verbal
accuracy can influence infants’ learning in other domains, has yet to be explored. Thus,
another aim of the current study was to determine whether infants would judge a speaker
who was verbally accurate to also be a reliable source beyond the domain of language as
preschoolers do.

As a culturally normative process that develops around the time of language, the domain of
imitation is an area worthy of exploring this effect. Indeed, between the ages of 12 and 18
months, infants understand others’ goals and intentions (e.g., Sodian & Thoermer, 2004;
Tomasello, Carpenter, Call, Behne, & Moll, 2005) and can imitate what they infer to be the
person’s intended (Carpenter, Akhtar, & Tomasello, 1998; Olineck & Poulin-Dubois, 2005)
and rational (Gergely, Bekkering, & Kiraly, 2002; Schwier, Van Maanen, Carpenter, &
Tomasello, 2006) goal. In addition, by the age of 14 months, infants become selective
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imitators on the basis of others’ epistemic reliability, taking into consideration whether a
model possesses accurate knowledge about conventional object properties and functions
when deciding whether or not to imitate. For example, infants of that age are more likely to
imitate a model who demonstrates reliable affective and communicative cues, such as
someone who expressed excitement while looking into a box that contains a toy as opposed
to someone showing the same affect while looking into an empty box (Poulin-Dubois,
Brooker, & Polonia, 2011). At this same age, infants are also more likely to imitate a model
that has previously demonstrated appropriate usage of familiar objects, such as putting a
shoe on his foot as opposed to his hand (Zmyj, Buttelmann, Carpenter, & Daum, 2010).
Thus, the current study aimed to examine whether infants would also be selective imitators
on the basis of whether a model demonstrated accurate knowledge about familiar object
labels.

In addition, children’s willingness to assign positive “halo” attributes to a model based on
his or her past epistemic reliability can be quite broad in scope. For example, 4-year-old
children will credit knowledge to an alleged expert beyond his or her domain of expertise,
believing an “animal expert” would also know about other novel facts, such as how a
carburetor works (Taylor, Esbensen, & Bennett, 1994). Furthermore, children will even
attribute positive traits or dispositions to a person who has demonstrated expertise.
Specifically, 4-year-olds will believe that a verbally accurate source is “smarter” than
someone inaccurate, without concluding that the person is “stronger”, “nicer” or competent
in other domains beyond object labeling (Fusaro, Corriveau, & Harris, 2011), whereas 5-
year-old children will believe a verbally accurate source is more likely to be prosocial to
others than someone who was verbally inaccurate (Brosseau-Liard & Birch, 2010). Infants
also make attributions to a person based on prior accuracy or reliability. For example, by 14
months of age, infants are more likely to attribute beliefs (Poulin-Dubois & Chow, 2009)
and follow the gaze (Chow, Poulin-Dubois, & Lewis, 2008) of a model whose affective and
communicative cues have been accurate and reliable (same reliability manipulation as
Poulin-Dubois et al., 2011, described above). What has not been demonstrated is whether
infants make global generalizations based on a person’s record of verbal accuracy, as older
children do, and believe that an accurate as opposed to an inaccurate source is a more
worthy candidate for them to help.

Instrumental helping is an instance of prosocial behavior that develops steadily between the
ages of 14 and 18 months, wherein infants use a person’s communicative cues, such as
pointing and verbal utterances, to interpret and consequently help fulfill his or her intended
but unmet goal (Ross & Lollis, 1987; Warneken & Tomasello, 2006, 2007, 2009). Infants’
helping behavior is also affected by a person’s knowledge state as revealed by one study
showing that infants only help a person locate an object if that person was not present when
the object’s location was changed (Lizkowski, Carpenter, Striano, & Tomasello, 2006). On
the other hand, infants before the age of 18 months appear to be motivated by intrinsic
altruistic tendencies in that they will provide help regardless of obstacles, reward, or
incentive (Warneken & Tomasello, 2009). Indeed, it has been suggested that infants only
gradually learn to direct aid selectively (Hay, 2009; Hay, Caplan, Castle, & Stimson, 1991;
Vaish, Carpenter, & Tomasello, 2010), and that by the age of 21 months, can discriminate
whom they help on the basis of a person’s benevolent intent (Dunfield & Kuhlmeier, 2010).
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METHOD

Participants

Thus, the current study also included an instrumental helping task to examine whether a
speaker’s verbal inaccuracy would exert a strong enough effect to deter infants’ robust
helping behavior.

Building upon recent research exploring the mechanisms that young infants use to guide
their selective learning from a single source (Koenig & Woodward, 2010) as opposed to a
forced-choice comparison (e.g., Birch, Vauthier, & Bloom, 2008; Corriveau & Harris, 2009;
Koenig et al., 2004; Scofield & Behrend, 2008), the current study employed a between-
subjects design to compare the rates at which 18-month-old infants would choose to learn a
novel word as well as imitate and help an epistemically reliable versus unreliable adult.
Inaccurate labels were used for familiar objects in order to test whether infants use their
existing verbal knowledge to detect inaccurate labels. It was expected that 18-month-old
infants would be able to use their growing vocabulary to track the verbal reliability of a
speaker and thus be less willing to learn a novel label from an inaccurate source, as has been
previously shown with 24-month-olds (Koenig & Woodward, 2010; Krogh-Jespersen &
Echols, 2012). With regard to learning new actions, it was expected that infants would only
expect someone who seemed to possess conventional knowledge to produce actions that are
efficient and reasonable (e.g., Csibra & Gergely, 2009; Poulin-Dubois et al., 2011; Rakoczy
et al., 2009; Zmyj et al., 2010), and thus be less likely to imitate someone previously
epistemically unreliable on a rational imitation task. Finally, considering that only older
children ascribe broad positive attributes to a person based on his or her verbal accuracy
(Brosseau-Liard & Birch, 2010) and that nonepistemic characteristics such as kinship,
familiarity, and reciprocity appear to influence older children’s prosocial behavior (Dunfield
& Kuhlmeier, 2010; see Warneken & Tomasello, 2009 for a review), it was considered
unlikely that young infants would reduce their willingness to help due to a speaker’s verbal
inaccuracy.

Forty-nine 18-month-old infants (23 males and 26 females) were tested (M = 18.19, SD =
0.85), ranging from 16.79 to 21.0 months. Reflecting the demographics of the population of
the large city from which the sample was recruited, infants’ primary language was either
English (n = 35) or French (n = 14). As a noun bias has been reported in infants’ early
vocabulary for each of these languages, it was considered appropriate to group them
together for the purpose of this study, given that the reliability of the speaker’s knowledge
for nouns was manipulated (see Katerelos, Poulin-Dubois, & Oshima-Takane, 2011 for a
similar procedure). A native speaker of the target language tested all infants in their mother
tongue. All participants were recruited from birth lists provided by a government health
agency and were residing in a large Canadian city. They were all born within a normal
gestation period and experienced no birth complications. Thirteen additional infants were
tested, but were excluded due to fussiness (n = 9) and technical difficulties (n = 4).
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Design and procedure

Prior to starting the experiment, infants were familiarized with the testing environment while
their parents were asked to complete a demographic questionnaire, a 20-word checklist
indicating the words that their child understood, and a French or English version of the
short-form MacArthur-Bates Communicative Development Inventory—Level Il measuring
infants’ productive vocabulary (MCDI; Fenson et al., 2000). Productive vocabulary is
commonly used in studies examining word-learning ability in similar aged infants (Jaswal &
Malone, 2007; Koenig & Woodward, 2010). In addition, increases in infants’ word
production have been reported to occur at the same time as increases in their comprehension
(e.g., Goldfield & Reznick, 1990). During testing, infants were seated in a highchair across
from the experimenter or on their parent’s lap if they were unwilling to sit in the highchair.
Parents were instructed to refrain from prompting their child in any way. The reliability task
was always administered first, with the remaining tasks counterbalanced in order.

Reliability task—~Participants were randomly assigned to either a reliable (n = 24) or an
unreliable (n = 25) condition. Four small plastic objects were labeled either correctly or
incorrectly, depending on the condition. The list of possible objects to choose from included:
a ball, banana, bird, dog, spoon, chair, and shoe. These objects were chosen, as French- and
English-speaking infants of this age typically know their name (O’Connell, Poulin-Dubois,
Demke, & Guay, 2009). Infants in both conditions knew the label for at least three of the
four objects chosen. The experimenter allowed the child to play with an object for a timed
period of 15 sec (Phase One). Afterward, the experimenter picked up the object and
manipulated it while labeling it three times in an animated manner during a period lasting no
longer than 10 sec (Phase Two). Infants in the reliable condition watched the experimenter
correctly label the objects while infants in the unreliable condition watched the experimenter
incorrectly label the objects. The spoon was always mislabeled a truck, the dog a telephone,
the banana a cow, the shoe a bottle, the ball a rabbit, the bird an apple, and the chair a
flower. Therefore, for the unreliable condition, infants watched as the experimenter pointed
to a bird and said, “That’s an apple. An apple. Look at the apple,” if their parents had
indicated that they understood the word bird and thus could recognize that it had been
mislabeled. The incorrect labels were made to differ from the correct label in terms of
category, first phoneme, and (except in one case) number of syllables. Once the
experimenter finished labeling the object, she gave it back to the infant. The infant was then
allowed to play with the object for another 15 sec (Phase Three). This sequence was
repeated three times, for a total of four trials.

The reliability task was coded for various behaviors during Phase Two and Three. During
Phase Two, the proportion of infants’ total looking time at the experimenter while she was
labeling the toy (in sec) was computed. In Phase Three, the proportion of looking time at the
experimenter, at the toy, and at the parent (in sec) was coded, once the toy was placed in
front of the infant. All sessions were recorded and coded by the primary experimenter. An
independent observer coded a random selection of 20% (n = 10) of the videotaped sessions
to assess interobserver reliability in each condition. Using Pearson’s product-moment
correlations, the mean interobserver reliability for looking time variables in the reliability
task was r = .93 (range = .85-.97).
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Word learning task—This task was adapted from the discrepant condition used by
Baldwin (1993). It required that infants disengage their attention from their own toy to focus
on the toy that the speaker was labeling. As such, it allowed for a direct comparison of
infants’ attentiveness to the speaker’s utterances across conditions. While this procedure is
challenging for very young word learners, infants at 18 months of age have been found to
successfully disengage and learn novel words (Baldwin, 1993; O’Connell et al., 2009). The
procedure included three phases: a warm-up phase, a training phase, and a test phase. The
test phase consisted of both familiar and novel word comprehension trials. Based on infants’
knowledge of the names of familiar objects (indicated on the word comprehension
checklist), two object pairs not previously used in the reliability task were chosen: one pair
was used exclusively for the warm-up phase and the other pair exclusively for the test phase,
during the familiarization trials. The objects were (as much as possible) similar in terms of
size and attractiveness, but differed in terms of category and appearance.

Warm-up phase: During the warm-up phase, the experimenter presented the infant with a
box containing a pair of familiar objects and asked for one of them to encourage the infant to
give her the requested object. Infants were praised for selecting the correct object. If infants
selected the incorrect target, the experimenter asked, “Did you find it?” Once infants
selected the correct target, the training phase started.

Training phase: In the training phase, the experimenter garnered the infant’s attention to a
pair of novel toys, a wooden nut-and-bolt toy and a blue cylindrical rattle, by modeling their
function twice (the wooden toy was spun, the rattle was shaken). Subsequently, both objects
were given to the infant to explore for a period of 15 sec. Both the first toy being
manipulated and the side in which it was placed in front of the experimenter were
counterbalanced. While the infant was attending to the non-target object, the experimenter
picked up the target object and labeled it by saying, “It’s a Dax,” (or Muron for French
speakers) four times. The same novel object was labeled four times and was always given
this same label. Afterward, the experimenter returned the target object to the infant so that
both objects would be available for the infant to play with, for a period of up to 60 sec.

Test phase: During the test phase, the experimenter administered two types of trials to
examine infants’ comprehension of the novel and familiar word. For each trial, the
experimenter presented the infant with either one of two pairs of objects on a tray: two
familiar objects or two novel objects. The same object pairs were used across all four trials.
The experimenter then requested one of the objects by saying, “Where is the X? Give me the
X,” before sliding the tray over to the infant to choose one of the objects. To avoid
prompting the child during this request, the experimenter only looked at the infant, and
never at the tray. There were eight trials in total in which four familiar word trials were
alternated with four novel word trials. The location of the objects on the tray, the novel
target object, as well as which type of trial (familiar or novel) was presented first, was
counterbalanced across participants.

Coding and reliability: Several behaviors were coded during the training phase. Similar to
Baldwin (1993), we coded whether infants disengaged from their own toy and followed the
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gaze of the speaker to map the referent of the label so that infants received a proportion of
disengagement score out of the total number of training trials (of 4). We additionally coded
the total proportion of time infants spent looking at the speaker during the four instances of
word labeling, to assess whether there were differences across condition in terms of
attentiveness. During the test phase, infants’ word comprehension was assessed, based on
which object in the pair infants chose first, according to infants’ first touch. If both toys
were chosen simultaneously, the trial was repeated by asking infants to show their parent the
toy (the toy infants chose during this request was coded as their selection). In addition,
infants were only inferred to have understood the demands of the task if their
comprehension on the familiar trials was above that expected by chance. This task therefore
generated two scores measuring the proportion of trials during which infants selected the
correct target, one for novel words (of 4) and one for familiar words (of 4). Inter-rater
reliability for the proportion of correct trials for novel and familiar words was r = .99 (range
=.89-1.00).

Rational imitation task—The imitation task was adapted from Schwier et al. (2006). A
toy dog and a small wooden house (37 x 25.5 x 22.5 cm) were used. The colorful house was
comprised of a door and window in the front, a chimney in the roof, and a concealed
backdoor in the rear.

Demonstration and test phases: The doghouse was placed on the table, in front of the
infant, wherein the door to the doghouse was shown to be open. The experimenter drew the
infant’s attention by calling the infant’s name, and only proceeded with the demonstration
when the infant was attending. The experimenter began by tapping the open door twice and
saying, “Look, the door is open!” She then started to make the dog approach the open door
in an animated fashion, paused it in front of the door to make two short forward motions,
and then moved the dog up and through the chimney into the house, while saying “Youpee!”
Finally, the experimenter retrieved the dog through a concealed backdoor, placed both the
dog and house in front of the infant, and stated, “Now it’s your turn.” The infant was given
30 sec to respond. If the child placed the dog in the doghouse at any point during the 30 sec,
the experimenter retrieved it and returned it to the child. At the end of this response period,
the experimenter repeated the entire process, including a demonstration and response period,
for a second trial.

Coding and reliability: The imitation task was coded similarly to Schwier et al. (2006),
based on whether the infant attempted to imitate the experimenter’s actions on each trial.
Imitation was defined as copying the experimenter’s exact means of putting the dog through
the chimney and coded as 1. Emulation, that is copying the experimenter’s end goal of
putting the dog in the house (through the door), was coded as 0. This created a total
imitation score (maximum score = 2), which was then converted to a score indicating the
total proportion of successful imitation. The inter-rater reliability for success scores on the
imitation task was r = .95.

Instrumental helping task—This task was adapted from one of Warneken and
Tomasello’s (2006) Out-of-reach tasks (the Paperball task) and thus incorporated a 30 sec
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response period, repeated over three trials. Similar ostensive cues were used as in the
rational imitation task, in that infants were called by their name at the outset of the task, with
the task proceeding only if infants attended to the experimenter’s demonstration.

Demonstration and test phases: The infant watched as the experimenter picked up all three
colored plastic blocks on her side using a pair of child-safe tongs, placed them in a yellow
plastic bucket, and then tried unsuccessfully to reach for a block on the child’s side of the
table. The experimenter reached for each of three blocks (placed one at a time in front of the
infant) for a period of 30 sec. After the experimenter alternated looks between the block and
infant for the first 20 sec of this 30 sec response period (see Warneken & Tomasello, 2006,
for details), the final 10 sec consisted of her verbally clarifying the situation for the infant,
saying, “I can’t reach!”

Coding and reliability: Infants were considered to help if they either moved the blocks
closer to the experimenter or placed them in her tongs. Infants’ performance on all three
trials was averaged together, creating a total proportion of success score (of 3). Inter-rater
reliability was in perfect agreement for infants’ helping, r = 1.00.

Infants did not differ with regard to the number of words in their productive vocabulary (as
measured by the MCDI) across the reliable (M = 21.83, SD = 17.83) and unreliable
condition (M = 17.08, SD =9.95), t(47) = 1.16, p = .25, Cohen’s d = 0.33. In addition, the
number of words infants knew that the speaker labeled in the reliability task (of four) in the
reliable (M =3.80, SD = 0.41) and unreliable (M = 3.88, SD = 0.34) condition did not differ,
t(47) = 1.16, p = .25, Cohen’s d = 0.33. There was no effect of these two variables on
infants’ performance on the main variables (novel word learning, proportion of trials infants’
imitated, proportion of helping), nor was there an effect for age, gender, language, or trial
order. Therefore results were collapsed across these variables. Data from one infant were
removed from the analyses for the training task only because her face was out of view, and
therefore, her looking times could not be coded. A summary of the main findings from the
three experimental tasks, according to condition, can be found in Table 1.

Reliability task

Infants from both conditions were equally attentive during the labeling of the toy, as
indicated by the high proportion of time infants spent looking at the speaker when she was
labeling the toys, during Phase Two (reliable: M = 99.40%, SD = 21.25; unreliable: M =
98.46%, SD = 43.34), t(46) = —0.94, p = .35, Cohen’s d = 0.03. A condition (reliable vs.
unreliable) by target of looking (experimenter vs. parent vs. toy) mixed factorial ANOVA
was computed on infants’ proportion of total looking time during Phase Three, once infants
had access to the toy. There was no effect of condition, F(2, 92) = 1.18, p = .28, gp2 =.03,
nor any significant interaction, F(2, 92) = 1.39, p = .25, gp2 =.03. There was a significant
main effect of target, F(2, 92) = 103.71, p = .00, gp2 = .69, with infants spending the greatest
proportion of trial time looking at the toy (M = 47.76%, SD = 15.19) than at either the
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experimenter (M = 32.63%, SD = 12.01) or their parent (M = 6.65%, SD = 9.20). This
suggests that infants from both conditions were focused on the experimenter’s cues during
labeling and were as likely to subsequently engage with the toy regardless of the accuracy of
the labeling.

Word learning task

Several behaviors were coded during the training phase to insure that infants were equally
attentive to the speaker across conditions. With regard to the proportion of trials (of 4) that
infants disengaged from their own toy to follow the direction of the speaker’s gaze to the
object being labeled, there was no difference between the reliable (M = 87.50%, SD = 18.06)
and the unreliable (M = 92.02%, SD = 11.89) condition, t(47) = -1.04, p = .30, Cohen’s d =.
30. In addition, we coded for the total proportion of trial time infants spent looking at the
speaker during object labeling. Four infants from each condition were excluded in this
analysis, as their face was out of view for parts of the duration of the trial; therefore, while
their initial disengagement could be coded, their total looking time at the speaker could not
be coded reliably. It was found that infants in the unreliable condition (M = 49.68%, SD =
21.23) looked longer at the speaker during labeling than those in the reliable condition, (M =
34.52%, SD = 18.84), t(39) = —2.42, p = .02, Cohen’s d = .76. Subsequent analyses showed
that the proportion of times infants disengaged (r = .01, p = .93) and the proportion of time
infants spent attending to the speaker during novel object labeling (r = -.18, p = .27) were
unrelated to infants’ successful selection of the target object on novel word trials. Therefore
results were collapsed across these factors.

To examine differences in performance across conditions, a condition (reliable vs.
unreliable) by trial type (familiar vs. novel) mixed factorial ANOVA was computed, with
proportion of correct object choices as the dependent variable. A significant main effect was
found for type of word wherein, overall, infants did worse on novel trials (M = 50.51, S =
28.64) than on familiar trials (M = 77.88, SD = 20.41), F(1, 47) = 29.38, p = .00, gp2 =.39.
Infants also did better as a function of condition, with those in the reliable group (M = 70.50,
D = 20.33) outperforming those in the unreliable group (M =58.20, SD = 27.34), F(1, 47)
=6.75, p .01, 9p2 =.13. However, the ANOVA failed to yield a significant interaction
between trial type and condition, F(1, 47) = 1.01, p = .32, gp2 =.02, suggesting that the
effect of the speaker’s reliability is equivalent on infants’ subsequent recognition of both
familiar and novel words.

In addition, one-sample t-tests were conducted to compare infants’ selection of the correct
target word on novel and familiar word trials to chance (50%). Overall, infants performed
better than chance on familiar trials in both the reliable (M = 81.58%, SD = 17.41), t(23) =
8.89, p = .00, 95% CI [0.24, 0.39] and unreliable conditions (M = 74.32%, SD = 22.71),
t(24) = 5.36, p = .00, 95% CI [0.15, 0.34], indicating that they understood the demands of
the task. In contrast, only infants in the reliable condition performed greater than chance on
novel trials (M = 59.38%, SD = 23.09), t(23) = 1.99, p = .05, 95% CI [-0.00, 0.19], whereas
those in the unreliable condition did not (M = 42.00%, SD = 31.22), t(24) = -1.28, p = .21,
95% CI [-0.21, 0.05]. Nonparametric analyses using the Mann-Whitney U-test confirmed
this pattern of findings (see Figure 1). Specifically, it indicated that there were differences
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across conditions on novel label trials, U(47) = 204.00, z=-1.99, p= .05, r = -.29, but not
on familiar label trials, U(47) = 247.60, z=-1.12, p= .26, r = .16.

Rational imitation task

To compare infants’ imitative behavior, the proportion of trials infants put the dog in the
house was used, as some infants did not respond on both trials (5 in the unreliable condition
and 2 in the reliable condition). In addition, one infant in the reliable condition did not
complete the task and was not included in the analyses. All infants were found to be 100%
attentive to the model’s demonstration during the entirety of its duration. It was found that
16 of 23 infants (70%) in the reliable condition put the dog in the chimney on one or both
trials, whereas only 12 of 25 infants (48%) in the unreliable condition did so, y2(2, 46) =
6.71, p = .04, ¢ = .37. A group comparison using the Mann-Whitney U-test found that
infants used the chimney in a greater proportion of trials in the reliable (M = 54.35%, SD =
42.41) than in the unreliable condition (M = 28.00%, SD = 32.53), U(46) = 187.50, z=
-2.21, p=.03, r =.33. Similar to Schwier et al. (2006) finding, this result was due to
differences on the second trial. Specifically, on the first trial, 12 of 23 infants (52%) in the
reliable condition compared with 9 of 25 infants (36%) in the unreliable condition used the
chimney, y2(1, 46) = 1.27, p= .26, ¢ = .16. In contrast, on the second trial, 13 of 21 infants
(62%) in the reliable condition compared with 2 of 20 infants (10%) in the unreliable
condition used the chimney, ¥2(1, 39) = 11.90, p = .001, ¢ = .54.

Instrumental helping task

All infants were found to be 100% attentive to the speaker’s demonstration. Consequently, a
score representing infants’ total proportion of helping behaviors across the three trials was
computed. While there were some infants who chose not to help at all (5 infants in each
condition), 72.0% and 66.7% in the unreliable and reliable condition, respectively,
completed all three trials. The majority of infants chose to help as both infants in the reliable
(M =73.63, SD = 41.69) and unreliable condition (M = 76.00, SD = 41.42) displayed high
proportions of helping across the three trials. In contrast to infants’ learning behavior, an
independent t-test failed to find differences in infants’ proportion of helping, t(47) = 0.20, p
= .84, Cohen’s d = 0.05.

DISCUSSION

Only recently have the effects of a model’s epistemic reliability been examined as they
impact infants’ behavior. To date, no study has addressed whether infants modify their
learning according to a speaker’s verbal accuracy around the time of the “language
explosion” or the scope of this effect on a range of infants’ learning and prosocial behaviors.
The present findings are therefore important because they provide three main contributions:
(1) 18-month-olds’ novel word mapping and familiar word comprehension are impacted
when tested by an inaccurate speaker, the earliest age ever to report such an effect; (2) the
effect of a speaker’s accuracy extends beyond the domain of language, influencing infants’
willingness to imitate the speaker’s actions; and (3) infants’ prosocial behaviors such as
instrumental helping remain uninfluenced by a speaker’s verbal accuracy.
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Previous research with infants at 16 months of age has shown that they respond differently
to an accurate versus an inaccurate speaker as well as to the object that receives a correct or
incorrect label, based on their looking and pointing behavior (Koenig & Echols, 2003; Pea,
1982). The current study found that despite the experimenter’s unexpected behavior when
mislabeling familiar objects, infants maintained their attention toward each speaker equally
during the labeling phase and were as likely to engage with the toy afterward. While these
findings appear to conflict with one another, there are methodological differences between
the studies that make direct comparisons difficult. First, the set-up in Koenig and Echols’
(2003) study allowed them to clearly assess differential looking time to the experimenter and
the object being labeled, which was projected ahead of the experimenter on a screen. In the
current study, the speaker was directly in line of (and behind) the toy being labeled and so
infants’ gaze and attention to the experimenter’s labeling display could not be teased apart
from their attention to the object being labeled. Thus, infants’ interest in the toy being
labeled by the experimenter may have masked their differential treatment of the
experimenter. Furthermore, the current study reported looking times at the toy following the
labeling phase, once infants had access to the toy. As infants in Koenig and Echols’ study
never had access to the toy either during or following labeling, our reported looking times
may reflect infants’ desire to explore the toy, which may have overridden any preference
they may have at this age for objects that are identified correctly. Nevertheless, it appears
that infants were indeed able to detect the speaker’s inaccuracy in light of their building
receptive vocabulary as revealed by their differential treatment of the speaker in subsequent
tasks.

Confirming our main hypothesis, infants performed more poorly on a word learning task
when interacting with a speaker who demonstrated incompetence in object labeling.
Specifically, 18-month-old infants performed less well during both novel and familiar word
trials when tested by a speaker who previously incorrectly labeled familiar objects. Thus, it
appears that not only was infants’ ability to map a novel word to a novel object impaired but
also their overall trust that the speaker was requesting the correct object during any aspect of
the test phase. Infants might have found it surprising that a speaker who had just shown a
lack of knowledge about familiar object labels was later able to request a familiar object by
its appropriate name (see Koenig & Woodward, 2010 for a similar interpretation).
Nevertheless, chance analyses indicated that infants in both conditions performed at levels
higher than would be expected by chance on familiar word comprehension trials and that
only infants in the reliable condition showed a robust knowledge of the novel object labels.
Taken together, it therefore appears that infants in the unreliable condition used their
knowledge of the speaker’s verbal inaccuracy to guide their behavior during all labeling
contexts.

Research examining how word learning is tempered by the reliability of the source has
largely been restricted to work with preschoolers (e.g., Jaswal & Neely, 2006; Koenig &
Harris, 2005b; Pasquini et al., 2007; Scofield & Behrend, 2008). In addition, previous
research with 24-month-olds has been somewhat inconsistent, demonstrating that at times
infants actually do learn novel words from sources that have previously been verbally
inaccurate (Koenig & Woodward, 2010; Krogh-Jespersen & Echols, 2012). The current
study used a procedure that required infants to disengage from their own toy in order to
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attend to the pragmatic cues of the speaker and correctly map a new label to an object that
was the focus of her attention. Although it was a challenging procedure, infants across both
conditions displayed equally high levels of disengagement from their own toy to follow the
speaker’s gaze and map the referent of her novel label. Interestingly, infants in the unreliable
condition spent significantly more time looking at the speaker than those in the reliable
condition, suggesting that infants’ differential word learning was not due to a lack of
attention to the speaker’s utterances.

In addition, and confirming our second hypothesis, epistemic reliability also extended its
influence beyond the domain of language, reducing infants’ willingness to attribute rational
intentions to the speaker. Thus similar to preschoolers (Koenig & Harris, 2005a; Rakoczy et
al., 2009), infants in the current study made an assessment about the speaker’s general level
of competence, and used this information to infer whether the speaker was conventional
enough to learn from in another epistemic context. As imitation is a cultural learning
activity, there are times when it is important to perform exactly as the model does and other
times when it is not (Schwier et al., 2006). Indeed, infants exposed to an inaccurate speaker
erred on emulation rather than imitation, thus overriding infants’ strong inclination to be
“overimitators” and imitate an adult’s actions regardless of the actions’ efficiency
(Kenward, 2012; Lyons, Young, & Keil, 2007; Nielsen & Tomaselli, 2010) or relevance
(Gergely et al., 2002; Zmyj, Daum, & Ascherslebenb, 2009). Therefore, our results extend
research demonstrating that a source’s unreliable ostensive and communicative cues lead
infants to infer that the source’s acts are unlikely to be relevant (Poulin-Dubois et al., 2011;
Zmyj et al., 2010), by suggesting that a source’s verbal inaccuracy does as well.

Taken together, it appears that infants’ differential response to verbally accurate versus
inaccurate speakers indicates a robust understanding of the speaker’s reliability and
additionally, rationality. However, alternative explanations are possible and therefore need
to be ruled out. One possibility is that infants may have found that the speaker was silly, in
terms of lacking mentalistic ability or intent (e.g., Schwier et al., 2006). Specifically, they
may have considered someone who inaccurately labeled familiar objects as not having firm
understanding about object properties and relations, which would have marked her
consequent demonstrations as lacking in intentional purpose. An avenue for future research
would thus be to examine whether a person’s ignorance of familiar object labels would yield
similar results, as an ignorant person is not silly but rather unconventional and uninformed.
Indeed, it has recently been found that both 18- and 24- month-olds prefer not to learn a
novel word from an ignorant speaker (Brooker & Poulin-Dubois, 2012; Krogh-Jespersen &
Echols, 2012), with the former study demonstrating that 18-month-olds also prefer not to
imitate the speaker’s irrational actions. Thus, infants’ differential responses are probably not
due to their attributions of the speaker as silly but rather as an inaccurate, unconventional
speaker. It has been suggested that infants are more likely to imitate others who are
conventional and culturally similar to them (Meltzoff, 2007; Schmidt & Sommerville, 2011,
Tomasello, 1999), with preschoolers shown to prefer to learn new words and even endorse
the use of a new tool from culturally similar as opposed to dissimilar sources (see Harris &
Corriveau, 2011 for review).
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A second possible explanation is that infants may have failed to form strong internal
representations of the speaker’s actions, making them harder to remember. Indeed, it has
been suggested that infants might weakly encode an inaccurate speaker’s semantic
utterances (e.g., Koenig & Woodward, 2010; Sabbagh & Shafman, 2009). We assessed
infants’ attention during the speaker’s demonstrations by: (1) recording the time infants
spent looking at the speaker during her initial labeling demonstration, (2) examining and
ensuring that infants displayed a similar ability to shift their attention toward the speaker and
the object of her referent during the word learning task, (3) recording the time infants spent
looking at the speaker during her novel labeling demonstration (also during the word-
learning task), and (4) proceeding with the rational imitation and instrumental helping tasks
only if infants were attentive to the experimenter’s actions. As indicated previously, both
groups of infants spent equal amounts of time looking to the speaker’s initial reliability
manipulation, whereas infants in the unreliable condition actually looked longer at the
speaker during her labeling of the novel object during the word learning task. Therefore, it is
unlikely that a version of the unreliable speaker accounts for the current findings.
Nonetheless, these data do not inform about the quality or robustness of infants’ processing;
it is possible that infants were drawn to the unreliable speaker but shallowly encoded the
information that she provided. It has been proposed that infants possess a negativity bias in
that they display differential attention to others on account of their aversive traits or
characteristics (e.g., Vaish, Grossmann, & Woodward, 2008). Thus, a future direction for
research would be to examine infants’ visual processing of the experimenter in a
nonlearning task, potentially through the use of eye tracking technology, to assess whether
infants do indeed spend greater amounts of time processing the face of the unreliable
speaker or model. Certainly, eye-gaze tracking can specify which part of a stimulus someone
is thoroughly processing or focusing his or her attention on (Irwin, 2004) and has been used
with infants in order examine how they focus on social events and attend to others” manual
actions (Gredebdck, Johnson, & von Hofsten, 2010).

Finally, the current study also included a nonlearning prosocial task, specifically an
instrumental helping task, to tease apart whether speaker accuracy generates a strong “halo”
effect. The present findings confirmed our hypothesis that infants’ instrumental helping is
not affected by the speaker’s verbal accuracy. Instrumental helping has been described as an
altruistically motivated, nondiscriminatory behavior among young infants (Warneken &
Tomasello, 2009), wherein the actions themselves are highly reinforcing, and the
relationship between actor and object is salient and easy to infer (i.e., trying to grasp an out-
of-reach object, Brownell, Svetlova, & Nichols, 2009; Meltzoff, 2007; Svetlova, Nichols, &
Brownell, 2010). Perhaps slightly older infants would have been more likely to be affected
by the reliability of the person with whom they interact (e.g., Dunfield & Kuhlmeier, 2010),
and thus this issue remains an area for future research. Furthermore, as research has shown
that a model who is more familiar (Volland, Ulich, & Fischer, 2004), has negative intentions
(Dunfield & Kuhlmeier, 2010), and lacks in reciprocation (Olson & Spelke, 2008) can
influence older children’s natural tendency to help, it is important to examine whether these
aspects of a model’s reliability would also be more influential on infants’ helping.

In sum, infants appear to be precocious selective learners who are able to use their
recognition of a speaker’s reliability after only four instances of labeling to guide their
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learning and behavior both in the domain of language and in the realm of cultural and
imitative acts. This is a remarkable finding, given that attenuation of learning from a
verbally inaccurate source in domains other than language has not been seen in children
younger than 4 years of age (i.e., Fusaro et al., 2011; Rakoczy et al., 2009). Previous
research has shown that infants are inclined to learn new words and imitate irrational actions
in contexts that are driven by ostensive cues (Akhtar, Carpenter, & Tomasello, 1996;
Baldwin & Moses, 1996, 2001; Brugger, Lariviere, Mumme, & Bushnell, 2007; Csibra &
Gergely, 2009; Kiraly, Csibra, & Gergely, 2004; Kiraly, 2009). The findings from the
current study suggest that even a brief exposure to an inaccurate labeler is enough to
override infants’ default tendency to trust cues presented by others and learn from these
displays. As infants are universal novices who must rely on others to make sense of the
world around them, the ability to be selective when deciding whom to learn from is
especially important during this critical developmental period.
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Figurel.
Infants’ proportion of correct trials on the word learning task, for familiar and novel trials,

according to condition. Error bars refer to the standard errors. (a) indicates values greater
than chance (p < .05). (b) indicates significant condition difference (p < .05).
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Mean scores on the word learning, rational imitation, and instrumental helping tasks, according to condition

Task

Mean (SD)

Variable Reliable Unreliable

Word learning
Rational imitation

Instrumental helping

Proportion of correct selections during novel trials 59 3804 (23.00)*  42.00% (31.22)
Proportion of trials infants imitated 54.35% (42.41)* 28.00% (32.53)

Proportion of total acts of helping 73.63% (41.69)  76.00% (41.42)

*
Significant condition difference (p < .05).
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