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Infants’ learn a great deal about the physical world during the first year of life. There is
a growing body of research investigating the conditions under which this is most likely
to occur. Most of this research has focused on the type of information that infants are
presented. The current research moves the field in a new direction by investigating the
extent to which the social context - who presents the information to the infant - influ-
ences knowledge acquisition. Infants were first presented with a color-priming event in
a non-social context (Experiment 1) or a social context (Experiment 2). These two con-
texts differed primarily in whether the individual presenting the color-priming events was
behind the apparatus and hidden from view or sat next to the infant and was visible, respec-
tively. The extent to which viewing the color priming events increased infants’ sensitivity

to color differences in a subsequent object individuation task was then assessed. The results
revealed that whereas 8.5-month-olds experienced color priming in the non-social context,
7.5-month-olds only experienced color priming within a social context. Furthermore, the
7.5-month-olds evidenced priming only when their own parent, not an unfamiliar adult,
was the social partner performing the priming events. This provides new evidence for the
significance of infant learning within a social context and the potential role of parents.

© 2013 Elsevier Inc. All rights reserved.

From the early days of life, humans are active learners, attempting to make sense of a complex and dynamic array
of incoming information. There is now a great deal of evidence that even very young infants possess expectations about
how physical objects should move and interact and recognize when these expectations are violated. At the same time,
infants’ knowledge about the physical world changes substantially during the first year (for reviews see Baillargeon, 1998;
Baillargeon, Li, Ng, & Yuan, 2009; Needham & Ormsbee, 2003; Spelke, 1990; Spelke & Kinzler, 2007) and researchers have
identified mechanisms by which infants acquire new knowledge (Needham, Barrett, & Peterman, 2002; Wang & Baillargeon,
2008; Wilcox & Woods, 2009).

One particularly intriguing finding is that select experiences can alter the type of information to which infant attend when
interpreting physical events (Baillargeon, 2004; Needham et al., 2002; Wang & Baillargeon, 2005; Wilcox & Chapa, 2004;
Wilcox, Woods, Chapa, & McCurry, 2007). For example, infants typically do not use color information to track the identity
of objects involved in occlusion events until about 11.5 months. The ability to determine whether an object currently in
view is the same object or a different object than see before is referred to as object individuation. However, under some
conditions younger infants can be primed to attend to color differences. In one color-priming task infants were first shown
events in which the color of an object predicted the function in which it engaged: green containers pounded a nail and red
containers scooped and poured salt (Fig. 1). Infants were then tested in an object individuation task using a different set
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Pound Event

Pour Event

Pair 1 Pair 2

Fig. 1. (A) The pound-pour events of Wilcox and Chapa (2004). The pound event was always seen with the green container and the pour event with the red
container. (B) The green and red containers used in the two pairs of pound-pour events. (For interpretation of the references to color in this figure legend,
the reader is referred to the web version of the article.)

Narrow-Screen Event

Wide-Screen Event

Fig. 2. The test events of Wilcox and Chapa (2004). Longer looking to the narrow-than wide-screen test event is taken as evidence that infants individuated-
by-color (i.e., interpreted the test event as involving two objects and recognized that both objects could fit behind the wide but not the narrow screen).
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of objects (Fig. 2). After viewing two pairs of pound-pour events, 9.5-month-olds, who do not spontaneously use color in
this individuation task, successfully used the color difference to individuate the green and red ball. That is, drawing infants’
attention to the predictive value of color in the function events led to increased sensitivity to color in the subsequent occlusion
event (Wilcox & Chapa, 2004; Wilcox, Woods, & Chapa, 2008). Wilcox and colleagues have identified additional experiences
that can prime infants to attend to color information in individuation tasks (Wilcox et al., 2007), and other researchers
have reported priming effects in other physical domains (Wang & Baillargeon, 2005). In all of these studies the nature of
the information, or the physical context in which the information was presented, was manipulated. The overarching goal
of these types of studies is to identify perceptual and cognitive mechanisms that facilitate change in the way that infants
perceive and interpret the physical world.

What has been largely overlooked, however, is that the acquisition of physical knowledge often takes place within a social
context. Infants interact daily with other people, including parents, siblings, and caretakers, and exposure to and learning
about objects often occur within this context. Although we might assume, on the basis of current pedagogical theory (Csibra
& Gergely, 2005), that the nature of these interactions guide what and how infants learn about objects, we know little about
the extent to which social factors influence infants’ learning about the physical world.

We do know that infants respond differently to familiar and unfamiliar adults. For example, just days after birth infants
prefer to look at their mother as compared to a stranger (Pascalis, de Schonen, Morton, & Deruelle, 1995). Within several
months after birth infants establish distinct patterns of attention to and engagement with their mother and are more
responsive to adults who show familiar as opposed to unfamiliar patterns of engagement (Bigelow & Rochat, 2006; Devouche,
2004; Watson, 1979). In addition, naive observers can reliably distinguish mother-infant interactions from stranger-infant
interactions (Bigelow, Power, Mcquaid, Ward, & Rochat, 2008) on the basis of patterns of interaction. There is also evidence
that who presents object information influences the extent to which infants’ encode and act on that information. For example,
by 12 months infants prefer watching the object-related activity of older children to that of unfamiliar adults (Zmyj, Daum,
Prinz, & Aschersleben, 2012). During the second year, the extent to which infants imitate object-related activity is dependent
on a number of factors, including whether the presenter is an adult or a peer and whether the presenter is perceived
as competent (Ryalls, Gul, & Ryalls, 2000; Zmyj, Buttelmann, Carpenter, & Daum, 2010; Zmyj, Daum, Prinz, Nielsen, &
Aschersleben, 2012), However, there does not appear to be an effect of presenter familiarity on object-related activity
during the first year (Devouche, 1998, 2004). Together, these findings highlight the importance of social context on attention,
learning, and memory in the infant, at least in some contexts.

The present research moves the field forward by exploring the influence of one social factor — who presents the infor-
mation to the infant - on the efficacy of information uptake during a priming situation. Two experiments were conducted.
Experiment 1 examined the age at which infants are first primed by color-function events when those events are viewed
in a non-social context. In this experiment an adult produced the priming events from behind the apparatus, as in Wilcox
and Chapa (2004). Experiment 2 investigated whether placing the priming events in a social context facilitates color prim-
ing in an age group that fails in the non-social context. In addition, we sought to identify whether efficacy of information
gathering was influenced by who presented object information. To this end, the individual who presented the priming event
was either the infant’s parent or an unfamiliar adult. We expected that young infants, who typically prefer caregivers to
strangers, would experience greater pedagogical benefits if a parent rather than unfamiliar adult presented the information.
However, there is evidence that in a novel environment (e.g., lab setting) older infants perceive an unfamiliar adult as the
“expert” and are more likely to seek and use information from the unfamiliar adult than his or her own parent (Stenberg,
2009; Stenberg & Hagekull, 2007; Walden & Kim, 2005). Hence, we make this prediction with caution.

1. Experiment 1

Previous research indicates that 9.5-month-olds benefit from the priming events displayed in Fig. 1 (Wilcox & Chapa,
2004). That is, viewing the color-function events primes infants to use color information in a subsequent individuation task.
To identify the age at which infants first demonstrate color-function priming in this context, 8.5- and 7.5-month-olds were
first shown the priming events (Fig. 1) and then tested using the narrow-screen task (Fig. 2). In the narrow-screen task,
first reported by Wilcox and Baillargeon (1998a, 1998b), infants are presented with a test event in which different-featured
objects (e.g., a green ball and a red ball) emerge successively to opposite sides of a wide or a narrow screen. Only the wide
screen is sufficiently wide to hide both objects simultaneously. If infants use the featural difference to signal the presence of
two distinct objects, and recognize that both objects can fit behind the wide - but not the narrow-screen, then they should
find the narrow - but not the wide-screen test event unexpected. Hence, they should look longer at the narrow - than
wide-screen test event. This rationale has been substantiated by data obtained using other paradigms (McCurry, Wilcox, &
Woods, 2009; Wilcox & Baillargeon, 1998b; Wilcox & Schweinle, 2002)

1.1. Method

1.1.1. Participants

Twenty 7.5-months-olds, 10 male, 10 female (M age =7 months, 15 days; range =7 months, 2 days to 7 months, 28
days) and 20 8.5-month-olds, 9 male, 11 female (M age=8 months, 16 days; range=8 months, 1 day to 8 months, 29
days) participated in Experiment 1. These infants included 34 Caucasian, 5 Hispanic, and 1 black. Seven additional infants
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were tested but eliminated because they failed to contribute two valid test trials. In each age group 10 infants were
pseudo-randomly assigned to the narrow-screen or the wide-screen condition, with an equal number of males and females
assigned to each group. In this and the following experiments parents and infants were recruited primarily from commer-
cially produced lists. The study protocol was approved by the IRB. The experimental procedure was explained to the parent
and informed consent obtained prior to testing. The parent was offered $5 or a lab t-shirt for participation.

1.1.2. Apparatus and materials

The apparatus and materials were identical to those of Wilcox and Chapa (2004, Experiment 1). Briefly, events were
presented in a puppet-stage apparatus that was 213 cm high, 105 cm wide, and 43.5 cm deep. A muslin shade was lowered
over the front opening of the stage of the apparatus at the end of each trial. There was a 25.5cm x 20 cm opening in the
right wall through which the experimenter reached (from outside the apparatus) to present the priming events. During the
familiarization and test trials the opening was concealed. The platform along which the balls moved during the familiarization
and test events was centered on the apparatus floor. Embedded in the center of the platform was a metal bi-level shelf with an
upper and lower level shelf. The bi-level, which allowed both objects to be behind the screen simultaneously, was lifted and
lowered by means of a handle protruding through the apparatus’s back wall, allowing the balls to emerge successively from
behind the screen. Two 214 cm x 68 cm muslin-covered frames stood at an angle to either side of the apparatus concealing
two observers and isolating infants from the experimental room. In addition to room lighting, a 20-W fluorescent bulb was
affixed inside each of the apparatus walls.

Two pairs of containers were used in the priming events (Fig. 1). The containers of each pair were identical in appearance
except for color: one was red and the other green. The pound-box and pour-box were 8 cm high, 19.5 cm wide, and 15.75 cm
deep with one open side. The pound-box was placed with the open side down and had a black wooden peg protruding
upwards. The pour-box was placed with the open side up and was filled with salt (it did not have a peg). During the priming
events the appropriate box sat in the front, right corner of the apparatus.

The balls used in the familiarization and test events were 10.25 cm in diameter and painted either green or red. Each ball
was mounted on a clear Plexiglas base with a long handle that protruded out the back of the apparatus. Using the handle,
an experimenter who was concealed behind the apparatus moved the balls across the platform (the balls were attached to
the base and did not roll).

The familiarization screen was 30 cm x 41 cm and yellow. The narrow (15.5cm x 41 cm) and wide (30 cm x 33 cm) test
screens were blue.

1.1.3. Events

Each experimental session included priming, familiarization, and test events. One experimenter wearing a white glove
produced all of the events following a precise script. The numbers in parentheses indicate the time taken to produce the
actions described.

Narrow-screen condition. Each infant saw two pairs of priming events. Each pair consisted of a pound event and a pour
event (Fig. 1). The first pound event began with the experimenter holding the green can above the box with the wooden
peg. The experimenter lowered the can to pound the peg two times and raised the can (4s), then repeated this action (4s).
This 8 s sequence (which we refer to as one cycle) was repeated continuously until the end of the trial. The first pour event
began with the experimenter holding the red can above the box with the salt. The experimenter lowered the can to scoop
the salt from the box and then raised the can (4 s), tilted the can forward to pour out the salt and then returned the can to its
starting position (4 s). This 8 s sequence was repeated continuously until the trial ended. The second pair of priming events
was identical to the first except that the green and red cans were replaced with the green and red measuring cups.

Following the priming events, infants saw a familiarization event. At the start of each familiarization trial, the green ball
sat at the left end of the platform and the red ball sat on the lower shelf of the bi-level behind the familiarization screen.
Once the infant looked at the ball for 1s, the green ball moved behind the screen until it rested on the upper shelf of the
bi-level (3 s). The bi-level was then lifted so that the red ball on the lower shelf could emerge from behind the screen and
move to the right end of the platform (3 s). This 6 s sequence was then seen in reverse. The balls moved at a rate of 12 cm/s.
The entire 12 s event sequence was repeated continuously until the trial ended.

Finally, infants were presented with a test event (Fig. 2) that was identical to the familiarization event except that the
familiarization screen was replaced with the narrow test screen.

Wide-screen condition. The priming, familiarization, and test events were identical to those of the narrow-screen condition
except that the wide screen was used in the test trials.

1.1.4. Procedure

During priming trials, infants sat in a Bumbo® seat centered in front of the apparatus with their head 78 cm from the
objects on the platform. Parents sat in a small chair beside their infant and were asked to close their eyes and not interact
with their infant while the experiment was in progress. During familiarization and test trials, infants sat in parents’ lap, with
their head again centered 78 cm from the objects on the platform. Parents were still asked to close their eyes and not interact
with their infant while the experiment was in progress.

Infants saw four priming trials, each 30 s in duration. Infants saw six familiarization trials, each ending when the infant (a)
looked away for 2 consecutive s after having looked at the event for at least 12 cumulative s or (b) looked for 60 cumulative s
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Fig. 3. Mean (SD) looking times to the narrow- and wide-screen test events of the infants tested in Experiment 1 (non-social context) and Experiment 2
(social context).

without looking away for 2 consecutive s. Finally, infants saw the test event appropriate for their condition on two successive
trials. Test trial termination criteria were the same as for the familiarization trials except that minimum looking time was
6s. Two observers, who were naive to the experimental conditions monitored infants looking behavior online through
peepholes in the frames to either side of the apparatus. Inter-observer agreement was measured for 38 of the 40 infants and
was calculated for each test trial. Agreement averaged 90% per test trial per infant.

Preliminary analyses were conducted for this and the following experiment to test for within-subject effects of trial and
between-subject effects of sex. No reliable differences emerged in either experiment so the data are collapsed across these
two factors.

1.2. Results

1.2.1. Priming trials

The infants’ looking times during the four priming trials were averaged and analyzed by means of an ANOVA with age
in months (7.5 or 8.5) and test event (narrow- or wide-screen) as between-subjects factors. The main effects of age (F(1,
36)=0.13,p=.72, '712) = .004) and test event (F(1,36)=1.97,p=.17, 7;12) = .052) and the interaction between these two factors
(F(1,36)=0.86,p=.36, 77;2> = .023) were not significant, indicating that the infants in the four conditions did not differ reliably
in their mean looking times during the priming trials (8.5 months narrow-screen, M=26.52, SD=3.04; 8.5 months wide-
screen, M=23.49, SD=5.01); 7.5 months narrow-screen, M =24.84, SD=4.83; 7.5 months wide-screen, M=24.23, SD=3.18).

1.2.2. Familiarization trials

The infants’ looking times during the six familiarization trials were averaged and analyzed in the same manner as the
priming trials. The main effects of age (F(1, 36)=0.53, p=.47, n3 = .015) and test event (F(1, 36)=0.34, p=.56, n3 = .009),
and the interaction between these two factors (F(1, 36)=.025, p=.88, 77% =.001), were not significant, indicating that the
infants in the four conditions did not differ reliably in their mean looking times during the familiarization trials (8.5 months
narrow-screen, M=33.10, SD=9.94; 8.5 months wide-screen, M=30.62, SD=11.42); 7.5 months narrow-screen, M=30.15,
SD=11.86; 7.5 months wide-screen, M=28.73, SD=8.38).

1.2.3. Test trials

The infants’ looking times during the two test trials were averaged and analyzed in the same manner as the priming
trials (Fig. 3). The main effects of age (F(1, 36)=1.02, p=.32, 1712) =.028) and test event (F(1, 36)=2.50, p=.12, r)% =.065)
were not significant. However, the interaction between age and test event was significant (F(1, 36)=5.92, p=.02, r]lz) =.14).
Planned contrasts indicated that the 8.5-month-olds looked reliably longer at the narrow-screen (M =23.14, SD=10.03) than
wide-screen (M=12.31, SD=5.08) test event (t(18)=3.05, p=.007, Cohen’s d =1.44). In contrast, the 7.5-month-olds looked
about equally at the narrow-screen (M=19.30, SD=10.18) and wide-screen (M =21.60, SD=7.83) test event (t(18)=—-0.58,
p=.58, Cohen’s d=-0.27).
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Fig.4. Experimental set-up for Experiments 1 and 2. (A) Apparatus where the events were performed; (B) screens blocking the infant from the experimental
room; (C) location of the infant watching the event; (D) location of the experimenter in Experiment 1; (E) location of the experimenter in Experiment 2.

1.3. Discussion

The 8.5-, but not the 7.5-month-olds, individuated the green and red ball in the test events, revealing that infants first
benefit from this priming procedure at 8.5 months. We suspect, however, that 7.5-month-olds might evidence color priming
under more supportive conditions. In order for priming to occur, infants’ must extract the relation between color and function
(e.g., green containers pound and red containers pour). It is this process that leads to increased sensitivity to color differences
in subsequent test trials. There is evidence that completion of this process, which is difficult for younger infants, is facilitated
when the relation between color and function is made more explicit or when infants are shown more exemplars of the
color-function pairings (Wilcox et al., 2007; also see Wilcox, Smith, & Woods, 2011). Experiment 2 was designed to assessed
whether placing the priming procedure within a social context would facilitate extraction of the relation between color and
function in 7.5-month-olds.

2. Experiment 2

Human infants are sensitive to cues that signal pedagogical situations and appear particularly adept at seeking out and
acquiring new information when it is presented in a social context (Gergely, Egyed, & Ildik6, 2007). For example, infants are
more likely to imitate actions on objects demonstrated by an adult on-line, and with whom they can potentially interact,
than those demonstrated by an adult in a televised recording, making interaction with the actor impossible (Barr & Hayne,
1999; Nielsen, Simcock, & Jenkins, 2008). To create a social context in Experiment 2, the experimenter who produced the
priming event sat next to the infant; the adult and infant were able to look at each other and the event during each priming
trial.

What is unclear from current research is whether familiarity with an “information presenter” influences infants’ learning.
On the one hand, one might expect infants to be more sensitive to information presented by a familiar adult, someone they
know and with whom they have previously engaged in learning experiences (Seehagen & Herbert, 2012). On the other hand,
there is evidence that during the first year familiarity does not influence the likelihood with which infants imitate novel
behavior. In addition, there is evidence that in a laboratory setting infants sometimes perceive an unfamiliar adult as the
“expert” and are more likely to seek and use information from the unfamiliar adult than his or her own parent (Seehagen
& Herbert, 2012; Stenberg, 2009; Walden & Kim, 2005). To assess the influence of presenter familiarity on the efficacy of
priming, the infant’s parent or an adult unfamiliar to the infant produced the pound-pour events.

2.1. Method

2.1.1. Participants

Forty-three 7.5-months-olds, 20 male, 23 female (M age =7 months, 13 days; range=7, 0 to 7, 29) participated in Exper-
iment 2. These infants included 32 Caucasian, 9 Hispanic, 1 Black, and 1 Asian/Pacific Islander. Four additional infants were
tested but eliminated from the sample because they failed to contribute two valid test trials. Infants were pseudo-randomly
assigned to one of four groups, formed by crossing test event (narrow- or wide-screen) and experimenter (parent or unfa-
miliar adult): parent (M age =7 months, 13 days; range =7, 0 to 7, 29; narrow screen: 5 male, 6 female; wide screen: 4 male,
7 female); unfamiliar adult (M age =7 months, 13 days; range=7, 0 to 7, 29; narrow screen: 6 male, 5 female; wide screen:
4 male, 6 female).

2.1.2. Apparatus and materials
The apparatus and materials were identical to those of Experiment 1.

2.1.3. Events and procedure

The familiarization and test events were identical to those of Experiment 1. The priming events were similar with the
following modifications. First, rather than sitting behind the apparatus and reaching through an opening in the side wall to
produce the priming events, the experimenter sat in a small chair in front of the apparatus (Fig. 4). She was in full view of,
and at eye level with, the infant. Second, the individual who presented the priming trials was either the infant’s parent or an
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adult unfamiliar to the infant. In both conditions, the experimenter was female and naive to the experimental hypotheses. In
the parent condition, prior to the test session the infant’s parent (i.e., mother) received instruction using a third set of green
and red containers on how to produce the pound and pour events. They were told that they could call the infant’s name or
speak in a way to direct the infant’s attention toward the priming events (e.g., “look here” or “watch this”) but were asked
not to label or describe the objects or the events. During experimenter instruction, the infant was engaged in play with a lab
member in another part of the testing room.

In the unfamiliar adult condition, a female adult unfamiliar to the infant was trained to produce the pound and pour
events using the same instructional protocol. Seven different females served as an unfamiliar adult and each one tested
between 1 and 5 infants (M =3).

An observer watched each experimental session on-line and experimenters who failed to produce the priming events
according to instruction and/or who used inappropriate vocalizations were excluded from the sample (n=1). For a subset of
participants the priming trials were videotaped. One video camera was positioned to record the adult experimenter as she
produced the event and the other to record the infant during the same time period. Two independent naive observers coded
(from the videotapes) the following during each priming trial: (1) the amount of time the experimenter engaged in event
production and (2) the number of event cycles the experimenter produced. Data were available for n=16 each condition.
Inter-observer agreement was calculated and averaged 99% per priming trial per experimenter. The parents and unfamiliar
adults did not differ significantly in the amount of time they spent actively producing the priming event (parents, M =28.03,
SD =2.68; unfamiliar adults, M=29.11, SD=0.64; F(1,30)=2.48, p=.13, nf, =.076) or the number of event cycles completed
(parents, M=5.72,SD=2.08; unfamiliar adults, M=5.51,SD=0.37; F(1,30)=0.16,p=.70, 7712) = .005) during each priming trial.

Independent naive observers measured infants’ looking to the priming, familiarization, and test events. Inter-observer
agreement was measured for 41 of the 43 infants and averaged 90% per test trial per infant.

2.2. Results

For priming, familiarization, and test data infants’ looking times were averaged across trial and analyzed in the same way
as in Experiment 1.

2.2.1. Priming trials

The main effects of experimenter (F(1,39)=0.43, p=.51, n% =.011) and test event (F(1,39)=1.75,p=.19, 77123 =.043),and
the interaction between these two factors (F(1,39)=1.80,p=.19, 1712) = .004), were not significant. The infants in the four con-
ditions did not differ reliably in their mean looking times during the priming trials (parent narrow-screen, M=21.54,5SD=5.10
and wide-screen, M=21.52, SD=4.50; unfamiliar adult narrow-screen, M=20.71, SD=3.18 and wide-screen, M=23.96,
SD=2.61).

2.2.2. Familiarization trials

The main effects of experimenter (F(1, 39)=0.21, p=.65, n% = .005) and test event (F(1, 39)=3.49, p=.07, 7712; =.082),
and the interaction between these two factors (F(1, 39)=0.35, p=.56, n% =.009), were not significant. The infants in the
four conditions did not differ reliably in their mean looking times during the familiarization trials (parent narrow-screen,
M=35.39, SD=4.79 and wide-screen, M =29.04, SD=11.55; unfamiliar adult narrow-screen, M=32.67, SD=9.11 and wide-
screen, M=29.38,SD=6.67).

2.2.3. Test trials

Five infants had a test trial looking time that was more than two standard deviations above the group mean: two in the
parent, narrow screen condition, two in the unfamiliar adult, narrow screen condition, and one in the unfamiliar adult, wide
screen condition. To avoid loss of data points, these outliers were truncated to the next highest data point for that trial and
group. The main effects of experimenter (F(1,37)=0.017, p=.90, nf, = 0.00) and test event (F(1,37)=1.87,p=.18, nf, =.048)
were not significant. However, the interaction between experimenter and test event was significant (F(1, 37)=4.37, p=.04,
nf) =.11). Planned contrasts indicated that the infants in the parent condition looked reliably longer at the narrow-screen
(M=20.10, SD=8.38) than wide-screen (M =12.44, SD=3.21) test event (t(18)=2.58, p=.019, Cohen’s d=1.22). In contrast,
the infants in the unfamiliar adult condition looked about equally at the narrow-screen (M = 15.76,SD = 6.35) and wide-screen
(M=17.36,SD=8.56) test events (t(19)=-0.49, p=.63, Cohen’s d=-0.22).

2.2.4. Exploratory analysis of social cues

To explore whether parents and unfamiliar adults differed in their use of social cues that could facilitate infants’ infor-
mation gathering, we utilized the videotapes of a subset of infant-adult dyads who were recorded during the priming trials.
(For a variety of reasons, videotapes were not available for all infant-adult dyads.) A total of 20 infants contributed to this
data subset, which included five from each of the four conditions (i.e., 10 each with the parent and the unfamiliar adult). All
trials began with the presenter looking at the box (nail- or salt-box) and the container (green or red) that she was manipu-
lating on the stage. This established the priming event as the point of reference and served as a cue that the event contained
information to which the infant should attend (D’Entremont, Hains, & Muir, 1997; Farroni, Csibra, Simion, & Johnson, 2002;
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Farroni, Massaccesi, Pividori, & Johnson, 2004). Recall that experimenters were instructed as to how to produce the event,
and were told to limit vocalizations, but they were not instructed in their use of social cues.

There is evidence that when an adult alternates gaze between a referenced object and infant it signals to the infant
that this is an object to be shared and facilitates learning about that object (Cleveland, Schug, & Striano, 2007; Striano, Chen,
Cleveland, & Bradshaw, 2006). When adults engage in mutual gaze (eye-to-eye contact) with an infant this is also interpreted
by infants as a signal to “pay attention” to a referenced object and encourages engagement in pedagogical situations (Csibra
& Gergely, 2005; Gergely et al., 2007). Finally, joint attention, which is typically defined as shared attention to a referenced
object, promotes attention to and learning about new objects (Cleveland & Striano, 2007; Kopp & Lindenberger, 2011).

To explore alternating gaze, mutual gaze, and joint attention during the priming events, two independent and naive
observers coded, for each priming trial, the amount of time (1) the presenter looked at the infant (after having looked at the
priming event), (2) the infant and adult spent in mutual gaze, and (3) the infant and adult spent looking at the referenced
priming event simultaneously. In addition, to explore whether infants were more likely to focus attention on an unfamiliar
than familiar adult, which could draw attention away from the priming event, the amount of time the infant spent looking
at the experimenter during each priming trial was coded. Inter-observer agreement was calculated for each variable coded
and averaged 99% across trials.

Each of the four duration measures were averaged across trial and independently subjected to a one-way ANOVA with
experimenter as the between-subjects factor. The parents (M =10.54, SD=4.75) spent significantly more time looking at the
infant (after having looked at the priming event) than the unfamiliar adults (M=6.25, SD=3.95), F(1, 18)=4.83, p=.041,
nlzj =.21. The two groups did not differ significantly in the amount of time they spent in mutual gaze; both groups spent
relatively little time in mutual gaze (parent: M=1.93, SD=0.96; unfamiliar adult: M=1.36, SD=0.58; F(1, 18)=2.50, p=.13,
nf, = .12). In contrast, the unfamiliar adults (M =18.37, SD =4.50) spent significantly more time in joint attention (looking at
the referenced event) than the parents (M =13.52, SD=4.66), F(1, 18)=5.59, p=.03, '7;2> = .24). Finally, the infants in the two
groups did not differ significantly in the amount of time they spent looking at the experimenter during the priming trials
(parent: M =3.24, SD=2.61; unfamiliar adult: M=4.04, SD=2.65; F(1, 18)=0.46, p=.50, 7712) =.025).

2.3. Discussion

The 7.5-month-olds benefitted from the color priming procedure when his or her own parent but not an unfamiliar
adult produced the priming events, suggesting that infants are more likely to learn from their parent than an adult who
is unfamiliar to them. These results cannot be explained by group differences in the way the adults produced the priming
events or in the amount of time infants spent attending to the events.

Exploratory analyses with a sub-sample of infants indicated that the parent, as compared to unfamiliar adult, spent more
time looking at the infant after having looked at the priming event. This result suggests that the parent spent more time
engaged in bids to “pay attention to what I am showing you”. It is possible that parental attention encourages infants to focus
more closely on the event, and the information presented in the event, which facilitates extraction of the relation between
color and function. However, because of the small sample size we interpret these positive results with caution. In contrast,
the infants who saw an unfamiliar as compared to familiar adult produce the priming events spent significantly more time
engaged in joint attention during the priming trials. Apparently event sharing, at least in this context, does not facilitate
color priming. The charge of future research will be to investigate in more detail and with a larger sample the extent to
which parents and unfamiliar adults effectively utilize social cues in these types of situations.

3. Conclusion

Infants learn a great deal about the physical world in the presence of others. Yet relatively little is known about the extent
to which the social context influences infants’ capacity to gather information about physical objects. The current research
investigated whether one social factor, who presents the information to the infant, influences color priming. The results
revealed that 7.5-month-olds were more likely to benefit from viewing pound-pour events, and show sensitivity to color
information in a subsequent test event, when the events were viewed within a social context. That is, when they could see
the person producing the events. At the same time, infants’ were not equally sensitive to all social agents. Infants were more
successful at gathering and extracting information from the priming event when their parent, as compared to an unfamiliar
adult, presented the event to them. In this priming task, it is the linking of object color to function, extracted after viewing
multiple exemplars of pound-pour events, that leads to increased sensitivity to color information in subsequent test events
(Wilcox & Chapa, 2004; Wilcox et al., 2007). Why is this process facilitated when a parent, as compared to an unfamiliar
adult, acts as the “information presenter”?

One possible explanation involves emotional factors. Infants’ begin to experience stranger anxiety around 7-8 months of
age (Waters, Matas, & Sroufe, 1975). It may be that higher levels of anxiety and arousal prevented the infants in the unfamiliar
adult condition from fully benefiting from the priming procedure. In comparison, the infants in the parent condition may
have felt more at ease during the priming trials, leaving greater resources available for object processing. Although there was
no evidence in our data to suggest that the stranger-as-experimenter group was more anxious or aroused than the parent-
as-experimenter group (i.e., the groups did not differ in the amount of time they spent attending to the events, attending
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to the experimenter, or engaged in mutual gaze), our measures may have not been sufficiently sensitive. The use of more
sophisticated behavioral and physiological measures of anxiety and arousal would aid in the testing of this hypothesis.

Another possible explanation for the parent bias observed here focuses on infants’ perception of who is a reliable source of
information. Young infants may place more weight on information presented by an individual with whom they are familiar,
and have previously engaged in learning situations, than someone who is a stranger to them. There is a growing body of
research on credulity in young children, which has revealed that not all sources of information are uniformly considered
(e.g., Harris, 2007; Heyman & Legare, 2005; Jaswal & Neely, 2006; Nurmsoo & Robinson, 2009). There are a number of factors
that influence who young children perceive as a reliable source of information, including past experience with an adult. The
current research raises the possibility that even infants perceive some adults as more credible sources of information than
others. If so, investigators will need to sort out the factors that influence whether infants are more likely to gather information
from one source than another, and the extent to which these factors differ from those observed in young children.

Finally, it is possible that the current findings reflect, at least to some extent, differences in the social cues that parents
and unfamiliar adults employ to engage and direct attention when presenting infants with information they perceive as
important. Exploratory analysis conducted in Experiment 2 suggested that parents were more likely than unfamiliar adults
to use cues to signal the infant to “pay attention, this is important”. Although the small sample size leads us to interpret
these preliminary data with caution, the fact that these behaviors occurred naturally, without instruction, is compelling.

It will be important to identify whether the parent-advantage observed in the present work generalizes to other contexts.
A limited number of studies have investigated the effect of adult familiarity on object-related learning and memory in the
infant, and what has been conducted comes from a single context: imitation. Imitation studies suggest that the extent to
which infants learn and repeat novel actions on objects is not influenced by adult familiarity. Infants imitate novel object-
related behaviors presented by mothers and strangers about equally. In addition, increased experience with an unfamiliar
adult does not significantly impact imitation of novel object-related actions (Devouche, 1998, 2004). It is not until the second
year that familiarity of the presenter influences imitative behaviors and then other factors, such as whether the unfamiliar
presenter is a peer or an adult or whether the unfamiliar presenter is perceived as competent, also come into play. Yet the
present studies revealed a clear parent-as-presenter advantage when infants viewed object-related actions in the context
of pound and pour events. Because the priming task used in the present research differs in many ways from the imitation
studies reviewed above, it is difficult to speculate as to why infants are more likely to benefit from viewing a parent as
compared to an unfamiliar adult in one context but not the other. Collectively, however, these studies do reveal that the
relationship between the infant and an adult presenter can influence object learning and that the conditions under which
this occurs need to be better specified.

In summary, the present research reveals the importance of the relation between the “information presenter” and the
infant in pedagogical situations and is the first to report that infants are more sensitive to object-related information pre-
sented by their parent than an unfamiliar adult. These findings have implications for knowledge acquisition in other domains,
such as language learning and face processing (Melinder, Forbes, Tronick, Fikke, & Gredeback, 2010; Seehagen & Herbert,
2010). It also lays the foundation for research geared toward identifying the underlying basis for the “parent advantage”
observed here. We suspect that there are a number of factors that can influence the extent to which infants learn about
physical objects within the social context.
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