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Previous research has found that within the first year of life infants possess rich knowledge about
resource distributions (i.e., that resources are typically distributed equally to recipients) and
social structures (i.e., that some individuals are dominant over other individuals). We
investigated whether infants’ expectations about resource distribution can be modulated by
information about the dominance structure between the recipients. We first replicated the finding
that infants are sensitive to social dominance in a novel context (Expt. 1), and demonstrated that
this sensitivity is not driven by lower-level perceptual factors (Expt. 2). In Experiments 3 — 5, we
tested our main hypothesis that infants’ attention to equal and unequal distributions varies as a
function of prior social dominance information. We first replicated and extended prior work by
establishing that when no prior information was provided about recipients, infants looked
significantly longer to unequal than equal resource distributions (Expt. 3). In contrast, following
social dominance information, infants looked significantly longer to an equal distribution of
resources than a distribution that favored the dominant individual (Expt. 4), and looked
significantly longer when the submissive individual received more resources compared to when
the dominant individual received more resources (Expts. 4 & 5). Together, these findings suggest

that infants expect resource distributions to align with social dominance structures.



INFANTS’ EXPECTATIONS FOR DOMINANCE AND RESOURCE DISTRIBUTIONS 4

Introduction

Social dominance, or the tendency of a given individual to prevail over another individual
in a conflict, is a defining feature of social relationships and social structures across a range of
societies (Cummins, 2000; Fiske, 2010). Social dominance has consequences for an individual’s,
or a group’s, well-being and success: socially dominant individuals are more likely to obtain
advantageous outcomes and resources such as food, territory, and mates than submissive
individuals (Berger, Rosenholtz, Zelditch, 1980; Cheng, Tracy, Foulsham, Kingstone, &
Henrich, 2013; Ellis, 1995; Mascaro & Csibra, 2012). In fact, social dominance affects not only
the personal acquisition of resources, but the perception of social dominance often leads to a
reinforcement of the status quo by others (Van Berkel, Crandall, Eidelman, & Blanchar, 2015).
Therefore, the ability to detect social dominance, and the ability to recognize the consequences
of social dominance, are central to navigating the social world.

Existing research suggests that the detection or recognition of dominance is ubiquitous,
easily accessible, and fundamental to adults’ social cognition. Indeed, social dominance is so
readily perceived that adults can identify who is in charge based solely on non-verbal cues, such
as body posture (body expansion vs. body diminishment), and eye gaze (direct vs. averted eye
gaze) (Ellyson & Dovidio, 1985; Mast & Hall, 2004; Rule, Adams, Ambady, & Freeman, 2012;
Shariff, Tracy, & Markusoff, 2012). Adults also believe that where one stands in a social
hierarchy is associated with particular benefits and outcomes. For example, researchers have
argued that adults generally expect that higher status individuals are deserving of more resources
than lower-status individuals (Rai & Fiske, 2011). Thus, adults recognize cues that define social
hierarchies, link one’s position in a social hierarchy to the possession of resources, and

sometimes act to reinforce social hierarchies.



The development of representing social dominance

Although much is known about how adults represent social dominance, the majority of
research in developmental psychology has focused on dominance within the context of children’s
own social interactions and where they belong in social hierarchies (Boulton & Smith, 1990;
Edelman & Omark, 1973; Russon & Waite, 1991; Sluckin & Smith, 1977; Strayer & Strayer,
1976). However, some existing research has investigated children’s ability to detect differences
in social status in groups of individuals as third-party observers. This work has demonstrated that
children readily recognize social groups that differ in their status (e.g., groups with higher vs.
lower academic achievement or drawing ability) and develop preferences for higher-status
groups over lower-status groups (Bigler, Brown, & Markell, 2001; Nesdale & Flesser, 2001).
Moreover, children can detect differences in social status based on subtle cues such as posters in
the classroom depicting one group as being more successful by having more of those group
members win a spelling bee. Children recognize the difference between the higher- and lower-
status groups and only demonstrate attitudes favoring their in-group when they are members of
high-status groups (Bigler et. al, 2001). Subsequent studies have determined that preferences for
higher-status social group members may be due to the fact that children associate high-status
group members with the possession of material benefits: for example, children predict that White
South Africans are wealthier than Black and multiracial South Africans (Olson, Shutts, Kinzler,
& Weisman, 2012). Therefore, children recognize different groups based on their status, prefer
high-status individuals, and assume that differences in status are associated with positive real-
world consequences, such as material benefits.

More work has also assessed children’s ability to detect and represent social dominance

at the level of individual agents. Recent studies (Brey & Shutts, 2015; Charafeddine, Mercier,



Clement, Kaufmann, Berchtold, Reboul, and Van der Henst, 2015) have demonstrated that 3- to
5-year-old children can reliably identify who is in charge, or who is the boss, based on cues such
as body posture, eye gaze, head tilt, age, physical supremacy, and the ability to ‘impose one’s
decisions’ on others. Children think that older individuals, individuals who win a play fight, and
individuals who get to choose what game to play are dominant. Children were also able to use
resource cues to determine who is dominant: specifically, they were significantly more likely to
say that an individual with more resources is the boss. Therefore, children were explicitly able to
use a number of different cues to represent social dominance.

Several studies suggest that even infants show sensitivity to social dominance. In one
study researchers found that 10- and 13-month-old infants use size as a cue to dominance: infants
expected a smaller geometric shape to bow down and allow a larger geometric shape to pass in a
confined physical space (Thomsen, Frankenhuis, Ingold-Smith, & Carey, 2011). Other studies
have demonstrated that 15-month-old infants can identify dominance relations based solely on
behavioral cues (i.e., prevailing at achieving a goal) in the absence of perceptual cues: when
infants saw one individual chase another individual out of an enclosed space, they subsequently
expected the previously dominant individual to prevail in obtaining more resources in a resource
competition than the submissive individual (Mascaro & Csibra, 2012). Infants also go beyond
representing the relative dominance between two individuals: after learning that agent A prevails
over agent B, and B prevails over C, infants expect A to prevail over C (rather than vice versa),
suggesting that infants make transitive inferences about dominance (Gazes, Hampton, &
Lourenco, 2015; Mascaro & Csibra, 2014). Taken together, these findings suggest that early on
in development, infants are sensitive to cues to dominance and recognize dominance as a stable

characteristic of individual relationships.



The development of expectations about resource distributions

A critical question addressed by the current set of experiments is whether infants take
into account dominance information when reasoning about resource distributions. Both adults
and children have expectations concerning how resources are, or should be, distributed.
Specifically, researchers have found that adults and children have strong preferences for
distributing resources equally in the absence of background information about the recipients
(Deutsch, 1975; Haidt, 2007; Fehr & Schmidt, 1999; Rochat, Dias, Liping, Broesch, Passos-
Ferreira, Winning, & Berg, 2009). Children as young as 3 years of age will distribute resources
equally when there are equal numbers of resources to give (Baumard, Mascaro & Chevallier,
2012; Damon, 1979; Hook & Cook, 1979; Olson & Spelke, 2008) and will act to reinstate
equality when equality has been violated (Shaw & Olson, 2013). In fact, by 6 to 8 years of age,
children are so concerned with equality that they would rather throw a resource away than
distribute resources unequally when the recipients do equal work, and 8-year-olds will reject
unequal offers even when the inequity advantages themselves (Blake & McAuliffe, 2011; Shaw
& Olson, 2012).

Recent work has suggested that even infants have expectations about how resources will
be allocated. For instance, evidence suggests that 15-month-old infants will look longer at
unequal compared to equal distributions when no prior information is given about the recipients
(Geraci & Surian, 2011; Schmidt & Sommerville, 2011; Sloane, Baillargeon, & Premack, 2012).
Follow-up studies have found that infants also prefer individuals who distribute resources
equally over those that do so unequally (Burns & Sommerville, 2014; Geraci & Surian, 2011).

Therefore, infants seem to have an expectation for equal distributions of resources when no



information about the recipients is given, implying a norm of equality, and favor those that
follow this norm.

There is also evidence, however, that in appropriate situations, children adjust
expectations about how resources are, and should be, distributed when background information
about recipients is available. Five-year-old children will give more resources to individuals who
are poor (i.e., have few resources to begin with) than individuals who are wealthy (i.e., have
more resources to begin with; Paulus, 2014). Children also consider merit when deciding how to
distribute resources: children will share more resources such as stickers with a recipient who
does more work than the recipient who does less work (Baumard, Mascaro, & Chevallier, 2012;
Kanngiesser & Warneken, 2012; Nelson & Dweck, 1977; Sigelman & Waitzman, 1991). Other
factors such as a child’s relationship with the recipient influence how children choose to share
with recipients. For instance, children believe others should share more with a friend than a
stranger (Olson & Spelke, 2008). Similarly, children share more resources when a child who is a
part of their own in-group is watching the resource distribution than a child who is a member of
the out-group is watching the resource distribution (Engelmann, Over, Herrmann, & Tomasello,
2013). Finally, a recent study finds cultural variability in the extent to which children and adults
consider relative merit in their resource distributions (Schéfer, Haun, & Tomasello, 2015).

New research has just begun to investigate whether infants take into account additional
information when forming expectations regarding how resources are distributed. One study
found that infants may use merit to form expectations about how resources will be distributed
(Sloane, Baillargeon, & Premack, 2012). Infants saw a video where either two individuals
worked (i.e., cleaned up toys) or a video in which one individual worked whereas the other

individual did not. Following these videos, a third distributor came in and gave both individuals



a sticker. Twenty-one-month-old infants looked significantly longer at the sticker distribution
when one individual worked and the other did not than when both individuals worked. This
indicates that infants expected resources to be distributed on the basis of effort or work.
Similarly, infants sometimes prefer individuals that violate the equality norm versus abide by the
equality norm. Fifteen-month-old infants’ preferences for individuals that produce equal versus
unequal distributions depends on whether or not the inequality has positive benefits for same-
race members (Burns & Sommerville, 2014). Under conditions in which other-race members
benefit from inequality infants prefer individuals that distribute resources equally; under
conditions in which distributors give more to same-race members infants prefer individuals that
distribute resources unequally. Together, these findings show that infants can take into account
background information about recipients when forming expectations regarding how resources
will be distributed.
Coordinating Social Dominance and Resource Distributions

Research indicates that adults’ knowledge of social dominance has consequences for
expectations regarding resource possession and distribution. Although adults and children value
equality in resource distributions (Fehr & Schmidt, 1999; Rai & Fiske, 2011; Rand, Tarnita,
Ohtsuki, & Nowak, 2013), adults also recognize that dominant, higher-ranking individuals often
receive more resources (Jost, Banaji, & Nosek, 2004; Rai & Fiske, 2011). In fact, one study
found that when adults were under time pressure, they were significantly more likely to give
more resources (such as time and money) to high-status individuals over lower-status individuals
(\Van Berekl et. al, 2015). This close alignment of social dominance and resource distributions or
allocations may emerge, at least in part, due to the fact that social hierarchies activate the same

brain structures as number representations (Chiao, 2010). Thus, adults consider dominance when



distributing resources, and expect dominant individuals to receive more than submissive
individuals.

Charafeddine and colleagues (2015) found that children, like adults, link dominance to
obtaining more resources. In their study, after identifying one individual as dominant based on
their posture, children inferred that the dominant individual had more resources. Therefore, there
is some evidence showing that children expect individuals with more resources to be dominant,
and that dominant individuals are more likely to have more resources, although it remains
unclear whether children expect individuals to give dominant people more resources than
submissive individuals.

The goal of the present work is to ask whether infants integrate information about social
dominance with their expectations about how resource will be allocated in resource distribution
events. More generally, the ability to link social dominance and resource distribution can be
broadly construed as a case where information about properties of agents, or relationships
between agents, can modulate expectations about event outcomes. Past work suggests that
infants can use internal, dispositional properties of agents to shape their expectations regarding
how events will play out. For instance, infants use information about agents’ moral dispositions
(e.g., helping or hindering a third agent) to predict whom the third agent would approach
(Kuhlmeier, Wynn, & Bloom, 2003). They also use agents’ relative competence (e.g., number of
successful vs. unsuccessful causal actions) to infer causes of their own failures (Gweon &
Schulz, 2011) or evaluate their actions (Jara-Ettinger, Tenenbaum, & Schulz, 2015). In these
studies, infants had to infer these properties from the agents’ actions with the physical or the
social world, and integrate this information to form an expectation about another event. In the

current study, infants faced a similar challenge; they had to infer two agents’ relative dominance



from their actions and use this information to modulate their predictions about how a third agent
would distribute resources between these two agents.
The Current Set of Experiments
The goal of the present work is to ask whether infants integrate information about social

dominance with their expectations about how resources will be allocated in resource distribution
events. In Experiment 1 we extended prior work on infants’ ability to represent dominance to a
novel context by investigating infants’ sensitivity to changes to the dominance structure. In
Experiment 2 we ruled out the possibility that low-level perceptual factors could explain infants’
successful detection of changes to social dominance in Experiment 1. In Experiments 3 — 5, we
tested our main hypothesis that infants’ attention to equal and unequal distributions varies
systematically depending on the social dominance structure. In Experiment 3 we tested whether
infants expect equal distributions in the absence of prior information about recipients using a
novel distribution task, given prior work demonstrating equality expectations under similar
conditions. In Experiments 4 and 5, infants first saw videos conveying dominance information
and then received the resource distribution task. This allowed us to ask whether infants suspend
their expectations about equal distribution of resources given information about the relative
dominance structure (i.e., that dominant individual should receive more resources than
submissive individuals).
Experiment 1:

Experiment 1 aims to replicate and extend past findings demonstrating that infants can detect
changes to social dominance (Mascaro et al., 2012; Thomsen et al., 2011), using a novel
dominance situation. Can 17-month-old infants detect and remember dominance information

using who prevails in a conflict over a desired goal as a cue to social dominance?



Method

Participants

Sixteen 17-month-old infants participated in Experiment 1 (M = 17 months, 17 days,
range = 16 months, 27 days to 18 months, 11 days; 9 girls). In all of the experiments, we had a
set of pre-determined exclusion criteria such that infants who were fussy and did not make it to
the test videos, infants who did not meet the habituation criteria (described below), infants who
looked 2.5 SD above or below the mean at test, or infants for whom there was a procedural error,
were excluded from the final sample. This exclusion criteria was used for all five of the
experiments. In Experiment 1, eleven additional infants were tested but were excluded from the
experiment due to fussiness (n = 7), failure to habituate (n = 2), a procedural error of the
computer not starting to play the videos, (n = 1), and looking 2.5 SD below the mean at test (n =
1). All infants in all of the experiments who participated were full-term and typically developing.
Participants in all of the experiments were recruited from a database of parents who said they
were interested in having their child participate in research. All parents of the participants in
Experiment 1 completed their bachelor’s degree or higher. Of the participants, 11 were White, 2
were Asian, and 3 were Multiracial, as identified by their parents. All participants were treated
according to the “Ethical Principles of Psychologists and Code of Conduct” (American
Psychological Association, 2002).
Procedure

In all of the experiments, infants were seated on their parents’ laps for the duration of the

experiment. Parents were instructed to gaze neutrally at the top of their infants’ heads in order to



ensure that they would not influence their infants’ looking or behavior. The primary
experimenter ensured that parents complied with these instructions.

Additionally, in all of the experiments, infants participated in a habituation phase where
looking to the video outcomes was measured. Once infants habituated, they viewed two test
videos where again looking time was measured to the outcomes of the videos.

Habituation Phase

Infants watched videos in which one puppet played a dominant role and a second puppet
played a submissive role. These videos were loosely modeled off videos used in previous
research (Mascaro et al., 2012; Thomsen et al., 2011).

During habituation, infants saw a video featuring two chairs and two puppets. One chair
was a purple chair and the other chair was a brown stool (see Figure 1a). The seat of the purple
chair was higher than the brown stool. Both of the puppets were human-like. One of the puppets
had short brown hair and was wearing a blue shirt with blue jeans and red shoes. The other
puppet had short blonde hair and was wearing a primarily red shirt with one blue stripe in the
middle with blue jeans and red shoes (see Figure 1b). The chairs appeared first in the videos (for
1 second) and then the two puppets entered from opposite sides of the screen. Both puppets
simultaneously approached and tried to take a seat in the more attractive purple chair (Figure 1b).
After bumping into each other and the chair three times, the puppet playing the submissive role
backed away from the purple chair, and bowed down. The puppet playing the dominant role then
sat in the purple chair. After the dominant puppet was seated in the purple chair, the submissive
puppet got up and sat on the small stool. The video then cut to a static outcome depicting each
puppet sitting on his respective chair/stool (See Figure 1c). The dominance video was about 16

seconds long.



Test Phase

Following habituation, infants viewed two test trials. In the Dominance Preserved test
trial, the puppets and chairs switched sides such that the dominance structure was preserved (e.g.,
Puppet A was still the dominant puppet and Puppet B was still the submissive puppet). In the
Dominance Reversed test trial, the chairs switched sides but the sides of the puppets were
preserved such that the dominance structure was reversed (e.g., Puppet A was now submissive
and Puppet B was now dominant). Thus, both test events were different from the habituation
event but only the Dominance Reversed test event involved a change in the dominance structure.
Infants’ looking was timed to the static outcome of the test events until they looked away for one
second. If infants detected the change in the dominance structure of the event, we predicted that
infants would look longer to the Dominance Reversed test trial compared to the Dominance
Preserved test trial. Test videos were also 16 seconds long.

The side the puppets first entered on (left versus right), the sides the chairs first appeared
on (left versus right), the identity of the dominant puppet during habituation trials (blond-haired
versus brown-haired puppet), and the test trial order (Dominance Preserved versus Dominance
Reversed test trial first) were counterbalanced.

Coding

Looking times were measured to the static outcomes of the habituation and test events by
a primary online coder and a secondary offline coder both of whom were unaware of the
particular events infants were watching. Coders used jHab, a computer program, (Casstevens,
2007) to indicate when infants attended to the event. When infants looked away from the event

for one second the trial ended and a new trial began. The habituation criteria was met when



summed looking on a consecutive set of three trials fell to 50% of summed looking on the first
three trials.

For the habituation outcomes interrater reliability was high, r(108) = .99, p < .001. For
the test trial outcomes interrater reliability was also high, r(30) = .99, p <.001. The live coder and
offline coder agreed on 93.75% of look aways (defined as the exact time that infants looked
away from the screen to end the trial) for the test trials. In addition, an offline coder coded
infants’ attention to the habituation and test events themselves to ensure that infants attended to
and encoded these events.

Results

Habituation phase. On average, infants attended to the video 91.04% of the time during
the habituation events. On average, infants took 6.88 trials to habituate (min = 6, max = 9; SE =
.26). The mean looking time to the first 3 habituation outcomes was 31.85 seconds (SE = 4.82)
and the mean looking time on the last 3 habituation outcomes was 12.43 (SE = 1.71). There was
a significant decrease in attention from the first three habituation outcomes to the last three
habituation outcomes, t(15) = 5.65, p <.001.

Test phase. On average, infants attended to the video 89.37% of the time during the test
events. Infants’ attended equally to the Dominance Reversed and Dominance Preserved test
videos, t(15) =.39, p =.70.

In our main analysis, we compared infants’ mean looking times to the Dominance
Preserved outcome (the same puppet was dominant) and the Dominance Reversed outcome (the
submissive puppet is now dominant) which is shown in Figure 2. As Figure 2 indicates, infants
looked longer to the Dominance Reversed compared to the Dominance Preserved outcome, t(15)

=2.31, p=.036, d =.82. This provides initial evidence that infants detected the dominance



structure, and thus looked longer to the test event that disrupted versus preserved the dominance
structure.
Discussion

Experiment 1 showed that infants notice changes to the dominance structure. This is
consistent with previous research findings (Mascaro et al., 2012; Thomsen et al., 2011) and
extends these findings to a novel dominance context. However, in Experiment 1 it is possible
that the results were driven not by infants’ ability to detect changes in the dominance structure,
but instead were based merely on infants’ ability to detect changes in the chair the puppet was
sitting on. If this were the case, infants may just look longer at the Dominance Reverse outcome
because the chairs the puppets sat on switched. To test for this possibility, Experiment 2 was
conducted.
Experiment 2

In Experiment 2, infants watched videos in which each puppet occupied a different chair,
but there were no dominance cues (i.e., Puppet A sat on the purple chair and Puppet B sat on the
brown stool). During test trials, infants saw events where the puppets entered from opposite sides
of the screen and sat on the same chairs as habituation (Same Chair Event: i.e. Puppet A would
still sit on the purple chair and Puppet B would sit on the brown stool), or events in which the
puppets entered from the same sides but sat on the opposite chair (Different Chair Event: i.e.
Puppet A would now be sitting on the brown stool and Puppet B would now be sitting on the
purple chair). If in Experiment 2, infants looked longer to the Different Chair test outcomes than
the Same Chair outcomes then this would suggest that the results of Experiment 1 were simply
driven by infants noticing that the puppets changed the chairs they occupied. In contrast, if

infants look equally to both the Same Chair and Different Chair test outcomes these findings



would suggest that their attention in Experiment 1 was driven by their ability to detect the change
in dominance structure.
Method

Participants

Sixteen 17-month-old infants participated in Experiment 2 (M = 17 months, 10 days,
range = 16 months, 28 days — 18 months, 5 days; 8 girls). Ten additional babies were tested but
excluded from the experiment due to fussiness (n = 5), failure to habituate (n = 1), a procedural
error (n = 2), and for looking more than 2.5 SD above the mean at test (n = 2). For 11 infants
both parents had their bachelor’s degree or higher, for 4 infants one parent had their bachelor’s
degree and the other had some college, and for 1 infant one parent had their bachelor’s degree
and the other had a high school diploma. Of the participants, 13 were White, 1 was Hispanic, and
2 were Multiracial as identified by their parents.
Procedure
Habituation Phase

In the Habituation Phase, infants watched videos that did not include any displays of
dominance. In these videos without any displays of dominance, the same two chairs that were in
Experiment 1 were shown (see Figure 1a). The chairs appeared first in the videos followed by
two puppets who entered from opposite sides of the screen. Unlike in Experiment 1 where the
puppets both approached and tried to sit in the attractive purple chair, in this experiment, both
puppets simply approached the chair they were closer to and stood in front of the chair (Figure
1b). After standing in front of the closer chair for 3 seconds, the puppets sat in the chairs (Figure
1c). The video then cut to a static frame (See Figure 1c). The total length of the video was about

6 seconds long.



Test Phase

Following habituation, infants viewed two test trials. In the Same Chair test trial, the
puppets and chairs switched sides, but the same puppet that sat on the purple chair during
habituation also sat on the purple chair during this test trial (e.g., Puppet A still sat on the purple
chair and Puppet B still sat on the brown stool.) In the Different Chair test trial, the chairs also
switched sides but the sides of the puppets were preserved and the chairs the puppets sat on was
reversed (e.g. if Puppet A sat in the purple chair during habituation, at test Puppet A sat in the
stool, and Puppet B would now sit in the purple chair). Again, the total length of the test videos
was about 6 seconds long.

The side the puppets were initially on (right vs. left), the sides the chairs were initially on
(left vs. right), the puppet originally sitting in the purple chair (blond-haired vs. brown-haired),
and test trial order (Same Chair vs. Different Chair) were all counterbalanced. Infants’ looking
time was measured in the same way as in Experiment 1.
Coding

For the habituation trial outcomes interrater reliability was high, r(130) ~ 1.0, p < .001.
For the test trial outcomes interrater reliability was also high, r(30) = .99, p <.001. The live coder
and offline coder also agreed on 100% of look aways on the test trials.

Results

Habituation Phase. On average, infants attended to the video 88.49% of the time during
the habituation events. Infants on average took 8.25 trials to habituate (min = 6, max = 14; SE =
.62). The mean looking time to the first 3 habituation outcomes was 22.69 seconds (SE = 2.34)

and the mean looking time on the last 3 habituation outcomes was 8.72 (SE = .91). There was a



significant decrease in attention from the first three habituation outcomes to the last three
habituation outcomes, t(15) = 8.79, p <.001.

Test Phase. On average, infants attended to the video 82.77% of the time during the test
events. To insure that infants watched both test videos, we compared infants’ attention to both
test videos. Infants equally attended to the Same Chair and Different Chair test events, t(15) =
44, p = .66.

In our main analysis of interest, we compared infants’ mean looking times to the Same
Chair outcome (the puppets sat in the same chairs) and the Different Chair outcome (the puppets
sat in opposite chairs) which is shown in Figure 2. As Figure 2 indicates, infants looked at the
Same Chair and Different Chair outcome equally, t(15) = .89, p =.39, d =.31.

Discussion

Experiment 2 provides evidence that infants did not attend more strongly to event
outcomes in which the puppets switched chairs versus sat in the same chairs. Therefore, in
Experiment 1, infants noticed the change in the dominance structure and were not just paying
attention to the outcome of the events.

Experiment 3

Before we could test whether infants can integrate information about dominance into
resource distributions, Experiment 3 sought to replicate and extend previous research showing
that infants have a baseline expectation that resources are distributed equally to recipients
(Geraci & Surian, 2011; Schmidt & Sommerville, 2011; Sloane, et al., 2012). The current
experiment was novel in that we tested 17-month-old infants (a previously untested age group

with this procedure), and featured events in which a person distributed resources to two puppets.



In the current experiment, before seeing equal and unequal resource distributions, infants
watched the videos from Experiment 2 (no dominance cues) during habituation. Before testing
our main hypothesis that infants’ expectations about equality can be modulated by familiarizing
infants with dominance information between the subsequent recipients involved in the resource
distribution, it was important to establish that these expectations are not influenced by other
aspects of familiarization. Because the habituation videos did not differentiate the puppets in
terms of their dominance status, we predicted that infants would expect equal resource
distributions, mirroring past work (Geraci & Surian, 2011; Schmidt & Sommerville, 2011,
Sloane, et al., 2012).

Method
Participants

Sixteen 17-month-old infants participated in Experiment 3 (M = 17 months, 13 days,
range = 16 months, 25 days — 18 months, 11 days; 9 girls). An additional five infants were tested
but were excluded from analyses due to not habituating (n = 2) and fussiness (n = 3). No infants
were excluded due to procedural errors or looking 2.5 SD above or below the mean. Infants in
the sample came from highly educated families, for 15 infants both parents had their bachelor’s
degree or higher, and for 1 infant one parent had their bachelor’s degree and the other had some
college. Of the participants, 10 were White, and 6 were Multiracial as identified by their parents.
Procedure

Habituation Phase
In the Habituation Phase infants viewed the videos that did not display any dominance

information where one puppet sat in a more attractive chair and the other puppet sat in a less



attractive chair. These were the same videos that were shown in Experiment 2 during habituation
(see Figure la-c).
Test Phase

Following habituation, infants viewed two test trials. During these test trials, infants
watched distribution videos that ended in either an equal distribution (Equal Test Event) or a
distribution that favored the puppet sitting in the more attractive chair (Unequal Favors
Attractive Test Event). In the Equal Test Event, infants first saw a male actor seated in between
the two puppets that were in the habituation videos. Each puppet was holding a black plate. The
experimenter first said “hi” to both of the puppets, and the puppets waved their hands in response
(Figure 3a). The actor then brought out a clear bowl that contained four red Legos and said
“Wow” (3b). The puppets then moved closer to the actor and the actor distributed two Legos to
the puppet who sat in the more attractive chair in the previous videos while saying “here” (3¢)
and then distributed two Legos to the puppet who sat in the less attractive chair in the previous
videos while saying “here” (3d). After distributing all of the Legos, the actor lifted up the empty
bowl and said, “There, All gone” (3e). The infants than viewed the actor holding up the empty
bowl and smiling at the camera for one second (3e). Then, the video cut to a freeze frame where
the actor’s face was covered by a black box so that the infants would focus on the distribution
outcome (3f). Infants’ looking was measured to this outcome.

In the Unequal Favors Attractive Test Event, the same sequence of events occurred as in
the equal test trial (Figure 3a-b) but instead of distributing the Legos equally, the actor
distributed the Legos unequally such that the puppet who sat in the attractive chair received three
Legos (3c) and the puppet that sat in the less attractive chair received one Lego (3d). Just as in

the equal videos, after the distribution, the actor lifted up the empty bowl and said, “There, All



gone” (3e), and the infants viewed the actor holding up the empty bow! while smiling at the
camera for one second. Following the event, the video cut to a freeze frame where again, the
actor’s face was covered by a black box so that the infants would focus on the distribution
outcome (3f). Infants’ looking was measured to this static outcome. The total length of the test
videos were about 22 seconds long.

The side the puppets were initially on (right vs. left), the sides the chairs were initially on
(right vs. left), the puppet originally sitting in the purple chair (blond-haired vs. brown-haired),
and test trial order for the first two test trials (Equal vs. Unequal Favors Attractive) were all
counterbalanced. Infants’ looking was measured to the outcomes.
Coding

For the habituation trial outcomes interrater reliability was high, r(151) = .99, p < .001.
For the test trial outcomes interrater reliability was also high, r(30) = .99, p <.001. The live
coder and offline coder also agreed on 100% of look aways on the test trials.

Results

Habituation Phase. On average, infants attended to the video 85.11% of the time during
the habituation events. Infants on average took 9.56 trials to habituate (min = 6, max = 14; SE =
.70). The mean looking time to the first 3 habituation outcomes was 23.59 seconds (SE = 3.68)
and the mean looking time on the last 3 habituation outcomes was 9.20 (SE = 1.36). There was a
significant decrease in attention from the first three habituation outcomes to the last three
habituation outcomes, t(15) = 5.84, p <.001.

Test Phase. On average, infants attended to the video 98.32% of the time during the test
events. To ensure that infants watched both test videos, we compared infants’ looking to the

videos. Infants equally attended to the Equal and Unequal Test Events, t(15) = .40, p = .609.



In the main analysis, we compared infants’ mean looking times to the Equal Outcome
(both puppets received an equal number of resources) and the Unequal Outcome (the puppet who
sat on the more attractive chair during habituation received more resources than the puppet who
was sitting on the brown stool) which is shown in Figure 4. As Figure 4 indicates, infants looked
significantly longer at the Unequal Outcome, t(15) = 2.44, p =.028, d = .60.

Discussion

Experiment 3 replicates and extends past studies showing that infants expect equality and
look longer to unequal versus equal outcomes in the absence of differentiating information about
the recipients (Geraci & Surian, 2011; Schmidt & Sommerville, 2011; Sloane, et. al., 2012).

Experiment 3 also showed that the mere presence of familiarity with the recipients and
any of their actions (e.g., sitting in chairs that differ in salience) do not change infants’
expectations about the outcomes of resource distributions in the absence of information about
relative dominance between the recipients. After seeing a video in which the puppets occupied
different chairs prior to the resource distribution, infants expected resources to be distributed
equally to recipients. Knowing that 17-month-old infants also expect equality when there are no
differences in dominance status, we proceeded to test whether infants’ expectations about
resource distribution can be modulated by information about the dominance structure between
the recipients.
Experiment 4

In the current experiment we hypothesized that infants would integrate prior information
about the recipients such that infants would expect someone who is dominant to subsequently

receive more resources than someone who is submissive. Not only would this provide further



evidence that infants are sensitive to the dominance structure, this would also show that infants
expect dominance to have downstream consequences for resource allocations.

To test whether infants deviate from expecting equality given dominance information, we
had infants view the same dominance videos as in Experiment 1 during habituation trials. After
habituating to a video in which one puppet was portrayed as dominant and one puppet was
portrayed as submissive, infants watched an Equal and Unequal Distribution Event (as in
Experiment 3). If the dominance information does not influence infants’ expectations about
resource distribution, infants should look longer at an outcome in which the dominant individual
is favored compared to an equal outcome. If, however, the dominance information leads infants
to suspend expectations of equality, then infants should look longer at the equal outcome
compared to the outcome that favors the dominant individual. We hypothesized that infants
would incorporate the dominance structure into their expectations about resource distributions
and therefore look longer at the equal outcome.

Method
Participants

Sixteen 17-month-old infants participated in Experiment 4 (M = 17 months, 8 days, range
= 16 months, 28 days — 18 months, 5 days; 7 girls). Ten additional babies were tested but were
not included in the final sample due to fussiness (n = 6), failure to habituate (n = 3), and a
procedural error (n = 1), no infants were excluded due to looking 2.5 SD above or below the
mean. Of the parents who had participating infants, for 12 infants both parents had their
bachelor’s degree or higher, for 3 infants one parent had their bachelor’s degree and the other
had some college, and for 1 infant their sole parent had their high school diploma. Of the

participants, 14 were White, and 2 were Multiracial as identified by their parents.



Procedure
Habituation Phase

In the Habituation Phase, infants viewed videos that portrayed dominance. These were
the same videos that were shown in Experiment 1 (see Figure 1a-c). Infants watched the
dominance videos until they habituated.

Test Phase

Following habituation, infants viewed two test trials. During these test trials, infants
watched distribution videos that ended in either an equal distribution (Equal Test Event) or a
distribution that favored the dominant puppet (Unequal Favors Dominant Test Event). These
videos were the exact same videos used in Experiment 3.

In the Equal test trial, the distributor gave 2 Legos to the Dominant puppet and 2 Legos to
the Submissive Puppet. In the Unequal Favors Dominant test trial, the distributor gave 3 Legos
to the Dominant puppet and 1 Lego to the Submissive Puppet (Figure 3a-f). Infants’ looking was
measured to the static outcome.

The side the puppets were initially on (right vs. left), the sides the chairs were initially on
(right vs. left), the dominant puppet (blond-haired vs. brown-haired), and test trial order for the
first two test trials (Equal vs. Unequal Favors Dominant first) were all counterbalanced.

Coding

For the habituation trial outcomes interrater reliability was high, r(125) = .99, p < .001.

For the test trial outcomes interrater reliability was also high, r(30) = .99, p <.001. The live

coder and offline coder also agreed on 97% of look aways on the test trials.



Results

Habituation Phase. On average, infants attended to the video 84.90% of the time during
the habituation events. Infants on average took 7.94 trials to habituate (min = 6, max = 14; SE =
.61). The mean looking time to the first 3 habituation outcomes was 31.56 seconds (SE = 4.91)
and the mean looking time on the last 3 habituation outcomes was 10.48 (SE = 1.67). There was
a significant decrease in attention from the first three habituation outcomes to the last three
habituation outcomes, t(15) = 5.76, p < .001.

Test Phase. On average, infants attended to the video 98.37% of the time during the test
events. Infants equally attended to the Equal and Unequal Favors Dominant test videos, t(15) =
.16, p = .88.

In our main analysis, we compared infants’ mean looking times to the Equal Outcome
(both puppets received an equal number of resources) and the Unequal Favors Dominant
Outcome (the dominant puppet received more resources than the submissive puppet) which is
shown in Figure 4. As Figure 4 indicates, infants looked longer at the equal outcome, t(15) =
2.54,p=.022,d=.88.

Comparing Experiment 3 and Experiment 4.

We compared results from Experiment 3 and 4 to examine infants’ overall expectations
about resource distributions in the absence and presence of dominance information. An ANOVA
was conducted with Test Outcome (Equal vs. Unequal) as the within-subjects measure and
Experiment (Exp3 vs. Exp4) as the between-subjects factor. There was no main effect of looking
based on Test Outcome (Equal vs. Unequal), F (1, 30) = .23, p = .64, n* = .008 nor a significant

main effect of looking based on Experiment (Experiment3 vs. Experiment4), F (1, 30) =1.12, p



= .30, n? = .036. Critically, however, and as predicted, the analysis revealed a significant
interaction between Experiment and Test Outcome, F (1,30) = 12.30, p = .001, n* = .291.

Follow-up analyses revealed that infants looked significantly longer at the Equal
Outcome in Experiment 4 (when equal resources were given to the dominant and submissive
puppets) compared to Experiment 3 (when equal resources were given to the puppets and neither
puppet was dominant over the other), t(30) = 2.91, p = .007, d = 1.03. Comparing the Unequal
Test Outcomes across the experiments, a non-significant trend in the opposite direction was
found such that infants looked longer at the Unequal Outcome in Experiment 3 than Experiment
4) t(30) = 1.03, p = .31, d = .37. These findings show that infants’ attention to inequality varied
as a function of whether they previously viewed videos depicting dominance information. Thus,
infants expected equality when no dominance information was previously provided, but when
they learned about differences in dominance, they did not expect equality.

Discussion

Experiment 4 provides initial evidence that given information about the dominance
structure between two recipients, infants overturned their equality expectation and instead
expected an unequal distribution. This indicates that infants may expect resources to be
distributed in a way that is consistent with the dominance structure. Comparing the results of
Experiments 3 and 4 revealed that infants had different expectations for resource distributions
based on dominance information about the recipients. Infants’ attention to the equal outcome
varied based on whether there was no information about dominance hierarchies or whether one
puppet was previously portrayed as dominant over the other puppet. Overall, these two
experiments provide support that infants use information about the dominance structure to form

expectations about how resources are or should be distributed.



An alternate reading of the findings of Experiment 4 is that infants may not have
specifically formed expectations that the dominant puppet will receive more than the submissive
puppet, but instead may have just had an expectation that resources will be distributed unequally,
in either direction, when provided with prior dominance information. To differentiate these
possibilities, Experiment 5 was conducted.

Experiment 5

In Experiment 5 we tested to see whether infants merely expect general inequality after
viewing dominance information, or whether they specifically expect a resource distribution to be
aligned with the dominance structure. Thus, as in Experiment 4, infants saw the dominance
videos during Habituation (same as Experiment 1 and 4), followed by Equal or Unequal
distribution test trials. The critical difference was that in the Unequal distribution event, the
submissive puppet received more Legos (3) than the dominant puppet (1).

Our questions in Experiment 5 were twofold. First, we wanted to investigate whether
infants would view an outcome in which the submissive puppet was advantaged by the
distribution as less expected than an equal outcome (leading to longer looking to the event that
favored the submissive puppet), or whether they would see both types of events as relatively
unexpected (leading to equivalent looking times). Second, we wanted to investigate whether
infants would see inequality that favors the submissive recipient as more unexpected than an
inequality that favors the dominant recipient. If infants vary their attention as a function of the
nature of the inequality, this would provide compelling evidence that infants are linking

dominance structures to resource distributions.



Method

Participants

Sixteen 17-month-old infants participated in Experiment 5 (M = 17 months, 17 days,
range = 17 months, 4 days — 18 months, 10 days; 9 girls). There were eight infants who were
excluded from analyses due to fussiness (n = 4) and for failing to habituate (n = 4). No infants
were excluded due to procedural errors or looking 2.5 SD above or below the mean at test. For
12 infants both parents had their bachelor’s degree or higher, for 1 infant one parent had their
bachelor’s degree and the other had some college, for 1 infant both parents had some college, for
1 infant 1 parent had a bachelor’s degree, and for 1 infant 1 parent had some college. Of the
participants, 14 were identified as White, and 2 were identified as Multiracial by their parents.
Procedure
Habituation Phase

In the Habituation Phase, infants viewed videos that portrayed dominance. These were
the same videos that were shown in Experiment 1 and Experiment 4 (see Figure 1a-c). Infants
watched the dominance videos until they habituated.
Test Phase

Following habituation, infants viewed two test trials. During these test trials, infants
watched distribution videos that ended in either an equal distribution (Equal Test Event) or an
unequal distribution in which the submissive puppet received more resources (Unequal Favors
Submissive Test Event). The test events were exactly the same as Experiment 4 except in the
Unequal Favors Submissive Test Event, the puppet that was submissive during the dominance
videos received more resources than the dominant puppet (see Figure 3a-f). As in Experiment 4,

after the distribution of resources occurred, the videos cut to a freeze frame where the actor’s



face was covered by a black box so that the infants would focus on the distribution outcome (3f)
and infants’ looking was measured to this outcome.

Again, the side the puppets were initially on (right vs. left), the sides the chairs were
initially on (right vs. left), the puppet originally sitting in the purple chair (blond-haired vs.
brown-haired), and test trial order for the first two test trials (Equal vs. Unequal Favors
Submissive first) were all counterbalanced. Infants’ looking time was measured in the same way
as in Experiment 1, 2, 3, and 4.

Coding

For the habituation trial outcomes interrater reliability was high, r(127) = .99, p < .001.
For the test trial outcomes interrater reliability was also high, r(30) = .99, p <.001. The live
coder and offline coder also agreed on 94% of look aways on the test trials.

Results

Habituation Phase. On average, infants attended to the video 86.18% of the time during
the habituation events. Infants on average took 8.06 trials to habituate (min = 6, max = 14; SE =
2.72). The mean looking time to the first 3 habituation outcomes was 28.24 seconds (SE = 3.17)
and the mean looking time on the last 3 habituation outcomes was 9.69 (SE = 1.22). There was a
significant decrease in attention from the first three habituation outcomes to the last three
habituation outcomes, t(15) = 8.39, p <.001.

Test Phase. On average, infants attended to the video 97.62% of the time during the test
events. Infants equally attended to the equal and favor submissive test events, t(15) =.28, p =
.78.

In our main analysis, we compared infants’ mean looking times to the Equal Outcome

(both puppets received an equal number of resources) and the Unequal Favors Submissive



Outcome (the submissive puppet received more resources than the dominant puppet) which is
shown in Figure 4. As Figure 4 indicates, infants looked roughly equally long at the Equal
Outcome and the Unequal Favors Submissive Outcome, t(15) = 1.22, p =.21, d = .26. These
findings suggest that infants did not see the Unequal Favors Submissive Outcome as more
unexpected than the Equal Outcome.

Comparing Experiment 4 and Experiment 5. To determine infants’ overall expectations
for equality, favoring the dominant individual, and favoring the submissive individual,
Experiment 4 and 5 were compared. An ANOVA was conducted with Test Outcome (Equal vs.
Unequal) as the within-subjects measure and Experiment (Exp4 vs. Exp5) as the between-
subjects factor. There was no main effect of looking based on Test Outcome (Equal vs.
Unequal), F (1, 30) = 2.14, p = .15, n® = .067 nor a significant main effect of looking based on
Experiment (Experiment 4 vs. Experiment 5), F (1, 30) = .26, p = .61, n* = .009. Critically,
however, and as predicted, the analysis revealed a significant interaction between Experiment
and Test Outcome, F (1,30) = 7.81, p = .009, n? = .206.

Follow-up analyses revealed that infants looked for similar amounts of time at the Equal
Test Outcomes across experiments, t(30) = .93, p = .36, d = .33. Comparing the Unequal Test
Outcomes across the experiments, infants looked significantly longer at the Unequal Favors
Submissive Outcome compared to the Unequal Favors Dominant Outcome, t(30) = 2.23, p =
.034, d = .79. These findings show that infants’ attention to inequality varied as a function of
who is being favored. Thus, rather than a having a general association between dominance
structure and unequal distribution of resources, infants specifically expected the dominant puppet

to receive more resources than the submissive puppet.



Discussion

Overall, Experiment 5 showed that infants’ expectations for the equal outcome and the
outcome in which the submissive puppet was favored were equivalent; infants’ looking to these
two types of outcomes did not differ. Comparing the results of Experiments 4 and 5 revealed that
infants expected the dominant puppet to be favored in the resource distribution over the
submissive puppet. Infants’ attention to the unequal outcome varied based on whether the
favored recipient was dominant or submissive. Overall, these two experiments provide support
that infants use information about the dominance structure to form expectations about how
resources are or should be distributed.
General Discussion
Summary and implications of the current findings

The critical question addressed in the current experiments was whether infants’
expectations about resource distributions can be modulated by the dominance structure between
the recipients. After replicating prior results that 17-month-old infants can detect social
dominance in a novel context (Experiments 1 and 2), and that infants have a baseline expectation
for equality in the absence of relevant background information about recipients (Experiment 3),
we asked whether infants expect a dominant individual to receive more resources than a
submissive individual in a resource distribution event (Experiments 4 and 5). Our findings
suggest that infants expect resource distributions to reflect the dominance hierarchy. After
learning that one puppet was dominant and the other submissive, infants expect not only that
resources will be distributed unequally, but also expect that unequal distributions will favor the
dominant puppet over the submissive puppet. Prior work has demonstrated that preschool-age

children explicitly expect dominant individuals to possess more resources than their submissive



counterparts (Charafeddine et. al, 2015); our findings add important new information to the
literature by demonstrating that even at 17 months of age, infants hold expectations that resource
distributions are aligned with the dominance structure.

Prior work has shown that infants readily infer and represent social dominance (Gazes et.
al, 2015; Mascaro & Csibra, 2011; Mascaro & Csibra, 2014; Thomsen et. al, 2011). Our results
extend these findings, showing how such representations might be used; infants used dominance
information to form expectations about who will receive more resources, and who will receive
less. In addition, our results also extend our knowledge of the flexibility of infants’ expectations
about resource distributions themselves. Previous research has shown that when infants receive
either no background information about recipients, or irrelevant background information, infants
expect resources to be distributed equally to recipients (Geraci & Surian, 2011; Schmidt &
Sommerville, 2011). In addition to replicating these results in Experiment 3, our work also
demonstrates that infants do not always expect equality in resource distributions. In our study,
infants did not expect equal resource distributions after learning that one puppet was dominant
and another submissive. Similarly, Sloane et al. (2012) found that infants did not expect equal
resource distributions when the two recipients previously differed in terms of the amount of work
they invested in a clean up task. Thus the current findings, along with prior work (Sloane et al.,
2012), suggest that infants are not merely employing an equality heuristic to form expectations
regarding how resources are distributed, but can adjust their expectations flexibly based on the
information at hand. Our findings reveal that infants can use information about a recipient’s rank
in the social hierarchy, or social status, to inform their expectations about resource distributions.

Interestingly, recent work suggest that young preschoolers, but not older preschoolers,

tend to explicitly default to an equality norm even when there are legitimate reasons to justify



departure from this norm — such as differences in need, merit and agreed-upon rules or systems
of resource allocation (Schmidt, Svetlova, Johe, & Tomasello, 2016). There are several reasons
why the findings may differ across studies. First, Schmidt et al. (2016) assessed explicit behavior
and expectations whereas our work investigated infants’ implicit expectations. Second, when,
and the extent to which, children can take into account background information to reason about
resource distributions may depend on the type of information provided about recipients. It may
be the case that certain types of information (i.e., dominance) are easier to reason about than
others (i.e., need). Or, perhaps more broadly, it may be the case that children more readily
incorporate information about recipients that is constant and unchanging (i.e., an individual’s
social status) before they can incorporate transient, situational information (i.e., an individual’s
current need). Future work can distinguish these possibilities

What Mechanisms Underlie Infants’ Expectations of Dominance?

A critical open question concerns the nature of the representations and mechanisms
supporting infants’ performance on our task. One explanation for our findings is that infants
form preferences for dominant over submissive individuals based on their ability to prevail in a
competition to achieve a goal during the habituation phase. At test, infants may not specifically
recall the dominance information, but instead merely remember that they liked one puppet more
than the other, and therefore expect that puppet to receive more resources than the other puppet.
Similar explanations have been advanced to account for children’s tendency to positively
evaluate certain individuals (Olson, Dunham, Dweck, Spelke, & Banaji 2008.) However,
because infants are capable of remembering dominance information in a novel setting

(Experiments 1 and 2) we believe this explanation is unlikely.



Another explanation for the current results is that infants may be picking up on statistical
regularities they see in the world. Infants who are exposed to real world manifestations of
dominance, such as adults, older children, or siblings acquiring more resources (i.e. snacks or
toys) than younger and smaller children, may learn that dominant individuals often receive more
resources than submissive individuals. If infants frequently see outcomes where dominant
individuals receive more than submissive individuals, they could pick up on these regularities
using statistical patterns and anticipate an unequal distribution of resources that favors dominant
individuals (Vapnik, 2013).

Finally, it is possible that infants understand the causal connection between dominance
hierarchies and resource distributions. For example, infants may think that dominant individuals
are in some way, shape or form more deserving than submissive individuals, and therefore hold
expectations, as adults do (Rai & Fiske, 2011), that the status quo should be upheld.

Future work can seek to disentangle these possibilities. To investigate whether infants
merely associate dominant individuals with more resources based on past experience without
understanding the causal connections between dominance and resource advantage, infants could
be tested using paradigms that enable them to evaluate the outcome of resource distributions that
either mirror or do not mirror the dominance structure. For example, future experiments could
adopt a method developed by DesChamps, Eason, and Sommerville (2015). Using an adaption of
an intermodal matching paradigm called the VValenced Association Task (VAT), DesChamps et
al. (2015) demonstrated that infants as young as 13 months of age associate praise and
admonishment with fair distributors (i.e., distributors that previously allocated resources equally
to recipients), and unfair distributors (i.e., distributions that previously allocated resources

unequally to recipients), respectively. Extending this paradigm to the current question of interest,



we could ask whether infants associate distributors that favor dominant individuals with positive
stimuli, and distributors that favor submissive individuals with negative stimuli.

What cues do infants use to detect dominance and what range of consequences can they
consider?

Another important, outstanding question concerns the scope of infants’ understanding of
social dominance. Going beyond earlier work that showed infants are sensitive to the relative
sizes of agents to predict who would prevail in a conflict (i.e., they expect bigger agents to
achieve goals over smaller agents) (Thomsen et al., 2011), our experiments suggest that infants
also infer relative dominance based on who prevails at achieving a goal, in the absence of other
cues that are intrinsic to the agents (See also Mascaro & Csibra, 2012; Mascaro & Csibra, 2014).
Future research could identify and determine if infants are sensitive to other cues that suggest
social dominance. For instance, Charafeddine and colleagues (2015) found that children infer
dominance based on which agent issues directions or instructions and which agent follows these
directions. Brey and Shutts (2015) found that children are sensitive to non-verbal cues that
portray dominance. Subsequent work can ask whether infants can also use these cues to infer
social dominance.

Additionally, future research can assess whether infants consider other consequences of
dominance (besides receiving more resources). For instance, in the adult literature, dominance
has been linked to stereotypes about personality traits such that adults believe that dominant
individuals are more likely to be capable, ambitious, and intelligent (Oldmeadow & Fiske, 2007).
Researchers could test whether infants and children expect dominant individuals to hold these
traits. Additionally, researchers could examine whether being dominant has other affiliative

benefits, such as having more friends or a broader social network (Dion, Berscheid, & Walster,



1972). Furthermore, following recent work showing toddlers hold a competent agent more
reprehensible than an incompetent agent when both refused to help someone (Jara-Ettinger,
Tenenbaum, & Schulz, 2015), researchers could ask whether young children also expect more
dominant agents to hold more moral obligations to help others. Future work could also test
whether infants not only expect dominant individuals to receive more resources (as demonstrated
in the current set of experiments), but if they also expect dominant individuals to possess more
resources to begin with.

Another interesting question concerns whether infants can use information about resource
distributions or other consequences of dominance to make inferences about who is socially
dominant. For instance, one might ask whether infants could draw inferences in the “reverse
direction” such that they habituate to videos in which resource distributions favor one individual
over another individual, and at test they see examples of both puppets being dominant. Would
infants expect individuals who receive more resources to be socially dominant? Asking these
questions can determine how infants reason about dominance and consequences of dominance.
The Developmental Unfolding of Egalitarian Expectations versus Hierarchical
Expectations

Studying the developmental origins of infants’ understanding of dominance, expectations
regarding resource distributions, and how these processes interact could help to inform classic
and contemporary issues in the field more broadly construed. One pressing question in the social
psychology literature concerns whether egalitarian values (belief that resources and outcomes
should be equal) or social dominance values (beliefs that resources and outcomes should be
distributed based on the basis of hierarchies) are more fundamental or privileged in human social

reasoning (Van Berkel, et. al., 2015). Researchers disagree over whether egalitarian values (Rand



et. al, 2013) or hierarchical values are fundamental (Van Berkel et. al, 2013). By testing young
infants, we can determine whether infants initially expect equality in the context of resource
distributions, even in the context of information about the social dominance about the recipients,
or whether information about social dominance is integrated into infants’ expectations about
resource distributions as soon as they form expectations about how resources will be distributed.
Conclusions

The current experiments demonstrated that infants use social dominance information to
modulate their expectations of resource distributions: infants expect dominant individuals to
receive more resources than submissive individuals in resource allocations. Taken together with
prior findings (Gazes et. al, 2015; Mascaro & Csibra, 2011; Mascaro & Csibra, 2014; Thomsen
et. al, 2011), this work provides converging evidence that the ability to represent social
dominance is part of infants’ foundational social skills that allow them to make predictions about
outcomes of social events. Moving beyond past work, our findings suggest that even early in life,
humans can represent how particular outcomes, in this case receipt of resources, are associated
with social dominance status. Thus, infants possess flexible and generative expectations about

cues that define social hierarchies, and how social hierarchies align with resource allocations.
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Habituation Videos

Experiment 1

Experiment 2

a

Test Outcomes

Both Experiments

Dominance Preserved/ Dominance Reversed/
Same Chair Different Chair

Figure 1. Habituation and Test Outcomes for Experiment 1 and 2. In Experiment 1, infants
habituated to a dominant puppet achieve a goal over a submissive puppet. During test, infants
saw two videos: in one video the Dominance structure was Preserved (the same puppet who was
dominant during habituation was dominant at test) and one video where the Dominance structure
was Reversed (the puppet who was previously submissive was now dominant and the puppet
who was previously dominant was now submissive). In Experiment 2, infants habituated to
videos where the same puppet always sat in the more attractive chair and the other puppet always
sat in the less attractive chair, however, no dominance information was depicted. At test, infants
saw two videos: in one video, the puppets sat on the same chairs as habituation and in the other
video, the puppets sat in the opposite chairs as they did during habituation.
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Figure 2. Average looking time to test outcomes for Experiment 1 and 2. Error bars
represent Standard Error.



Distributions and Test Outcomes

Equal Distribution

Unequal Favors Attractive Distribution

s

Figure 3. Distribution and test outcomes for Experiments 3-5. In the Equal Test Event, a distributor
gives equal resources to both puppets (2:2). In the Unequal Test Event, the distributor favors one
puppet such that one puppet has more resources than the other puppet (3:1). In the Unequal Test
Event, the favored puppet was either the one who sat on the more attractive chair (Exp 3: Unequal
Favors Attractive), the Dominant puppet (Exp 4: Unequal Favors Dominant), or the Submissive
Puppet (Exp 5: Unequal Favors Submissive).

c | d € f



Avearge Looking Time (sec)

P~
i
|

= = )
o ul o
IIIIIIIIIIIIIIIIIIIIIII\IIIIII

i
|

Equal Unequal nequal Favors Equal Unequal Favors
Dominant Submissive

Experiment 3 Experiment 4 Experiment 5

Figure 4. Average looking time to test outcomes for Experiment 3, 4, and 5. Error bars
represent Standard Error.




