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A B S T R A C T

Do infants expect individuals to act prosocially toward others in need, at least in some contexts?
Very few such expectations have been uncovered to date. In three experiments, we examined
whether infants would expect an adult alone in a scene with a crying baby to attempt to comfort
the baby. In the first two experiments, 12- and 4-month-olds were tested using the standard
violation-of-expectation method. Infants saw videotaped events in which a woman was per-
forming a household chore when a baby nearby began to cry; the woman either comforted
(comfort event) or ignored (ignore event) the baby. Infants looked significantly longer at the
ignore than at the comfort event, and this effect was eliminated if the baby laughed instead of
cried. In the third experiment, 8-month-olds were tested using a novel forced-choice violation-of-
expectation method, the infant-triggered-video method. Infants faced two computer monitors
and were first shown that touching the monitors triggered events: One monitor presented the
comfort event and the other monitor presented the ignore event. Infants then chose which event
they wanted to watch again by touching the corresponding monitor. Infants significantly chose
the ignore over the comfort event, and this effect was eliminated if the baby laughed. Thus,
across ages and methods, infants provided converging evidence that they expected the adult to
comfort the crying baby. These results indicate that expectations about individuals’ actions to-
ward others in need are already present in the first year of life, and, as such, they constrain
theoretical accounts of early prosociality and morality.

1. Introduction

Over the past two decades, a wealth of research has explored two broad issues in the development of prosociality in infancy. One
issue has to do with infants’ own prosocial actions (i.e., overt actions intended to benefit others, such as helping or comforting others
in need). Around their first birthday, infants begin to produce prosocial actions, and these actions steadily increase in frequency and
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variety as infants grow older (for reviews, see Brownell, 2013; Davidov, Vaish, Knafo-Noam, & Hastings, 2016; Decety & Howard,
2014; Dunfield, 2014; Dunn, 2014; Eisenberg, Fabes, & Spinrad, 2006; Eisenberg, Spinrad, & Knafo-Noam, 2015; Hastings, Zahn-
Waxler, & McShane, 2006; Martin & Olson, 2015; Paulus, 2014; Vaish & Tomasello, 2014; Warneken, 2015). In addition to doc-
umenting the emergence and development of early prosocial actions, investigations have shed light on the situational factors that
influence normative patterns of prosocial responding as well as on the dispositional and environmental factors that contribute to
individual differences in infants’ prosocial repertoires.

The other issue has to do with infants’ reasoning about others’ prosocial actions (for reviews, see Baillargeon, Setoh, Sloane, Jin, &
Bian, 2014; Baillargeon et al., 2015; Bloom & Wynn, 2016; Hamlin, 2013b; Premack, 2007; Van de Vondervoort & Hamlin, 2016;
Wynn & Bloom, 2014). As we discuss in more detail in the next sections, investigations of early prosocial reasoning have addressed
three main questions: whether infants can distinguish between prosocial and antisocial actions and correctly evaluate the moral
valences of these actions, whether infants can identify appropriate targets for prosocial actions, and whether infants expect in-
dividuals, at least in some contexts, to act prosocially toward others in need. This last question was the focus of the present research.
As will become clear, there have been very few demonstrations to date of social contexts in which infants expect individuals to engage
in prosocial actions. Yet knowing when infants expect prosocial actions would seem to be critical for understanding how they
interpret and evaluate interactions in their social environments.

Building on prior findings, the present research examined one possible context in which young infants might expect individuals to
produce prosocial actions. In three experiments, we asked whether infants would expect an unfamiliar adult alone in a scene with a
crying baby to attempt to comfort the baby, and would detect a violation if the adult ignored the baby instead. The first two
experiments tested 12- and 4-month-olds using the standard violation-of-expectation (VOE) method; the third experiment tested 8-
month-olds using a novel forced-choice VOE method, the infant-triggered-video (ITV) method. We reasoned that positive evidence
across ages and across methods would be important for several reasons. First, such evidence would bring to light one particular
context in which infants, from a very young age, expect individuals to act prosocially toward others. As noted above, very few
prosocial expectations have been uncovered to date, and none in the first year of life; positive results would thus make a significant
empirical contribution to our understanding of early prosocial reasoning.

Second, from a methodological standpoint, positive evidence in our ITV experiment would introduce to the field of infancy
research a novel method for assessing infants’ expectations about events in the social domain as well as in other domains of cognition.

Finally, positive evidence that young infants expect an unfamiliar adult to comfort a crying baby would pave the way for future
inquiries into the mechanisms responsible for this expectation. One possibility might be that from a young age, infants feel, and
expect others to feel, empathic concern for the distress of others (e.g., Davidov, Zahn-Waxler, Roth-Hanania, & Knafo, 2013; de Waal,
2008; Decety, Michalska, & Kinzler, 2011; Eisenberg et al., 2006; Hastings et al., 2006; Hoffman, 2007; Knafo, Zahn-Waxler, Van
Hulle, Robinson, & Rhee, 2008; Vaish & Warneken, 2012). Another possibility might be that most infants detect a regularity, in the
first months of life, in how adults typically act toward crying babies (e.g., Killen & Cooley, 2014; Killen, Rutland, Abrams, Mulvey, &
Hitti, 2013; Paulus, 2014; Paulus & Moore, 2012; Perner, 2010; Ruffman, Taumoepeau, & Perkins, 2012; Sripada & Stich, 2006). Yet
another possibility might be that this expectation is sociomoral in nature. According to some accounts of morality, infants are born
with a small set of moral principles that guides their expectations about how individuals will act toward others; this “first draft” of
moral cognition (which is later revised by culture; Graham et al., 2013) includes not only principles of harm avoidance and fairness,
which capture obligations that apply broadly to all individuals within the same moral circle, but also principles of ingroup support
and authority, which capture obligations that are more limited in scope and depend on group affiliations or roles (e.g., Baillargeon
et al., 2015; Brewer, 1999; Cosmides & Tooby, 2013; Graham et al., 2013; Jin & Baillargeon, 2017; Rai & Fiske, 2011; Shweder,
Much, Mahapatra, & Park, 1997; Spokes & Spelke, 2017). From this sociomoral perspective, finding that infants as young as 4months
of age already expect caregivers to respond to crying babies might be taken as evidence of early sensitivity to harm avoidance and/or
ingroup support. We return to these possibilities in the General Discussion.

1.1. Infants’ expectations about helping actions

Much of the research on early prosocial reasoning has focused on helping actions. Initial investigations examined whether infants
could distinguish between helping and hindering actions and correctly judge the moral valences of these actions (e.g., Hamlin, 2013a,
2014; Hamlin & Wynn, 2011; Hamlin, Wynn, & Bloom, 2007, 2010; Hamlin, Wynn, Bloom, & Mahajan, 2011; Kuhlmeier, Wynn, &
Bloom, 2003; Premack & Premack, 1997). In a series of experiments, for example, Hamlin and her colleagues familiarized infants ages
3–10months to a live scenario involving three non-human agents (blocks with eyes or animal puppets; e.g., Hamlin, 2014; Hamlin &
Wynn, 2011; Hamlin et al., 2007, 2010). In a typical scenario, a character tried in vain to achieve a goal (e.g., reach the top of a steep
hill or open a clear box to retrieve a toy); on alternate trials, a helper helped the character achieve its goal (help event), and a hinderer
prevented the character from achieving its goal (hinder event). Following the familiarization trials, infants tested with a forced-choice
affiliative-preference task consistently preferred the helper over the hinderer (e.g., Hamlin, 2014; Hamlin & Wynn, 2011; Hamlin
et al., 2007, 2010), and (beginning at about 10months) infants tested with a VOE task expected the character to show the same
preference and detected a violation when the character approached the hinderer instead (Hamlin et al., 2007; see also Fawcett &
Liszkowski, 2012; Lee, Yun, Kim, & Song, 2015). These results suggest that from a young age, infants can correctly evaluate a variety
of helping and hindering actions and can use these evaluations to generate affiliative attitudes: Infants prefer, and expect others to
prefer, individuals who have produced helping actions over individuals who have produced hindering actions.

Additional investigations examined whether infants could identify appropriate targets for individuals’ helping actions. Köster,
Ohmer, Nguyen, and Kärtner (2016) asked whether infants ages 9–18months would selectively expect a protagonist to help a
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character who needed assistance over one who did not. In the test portion of each computer-animated scenario, a human protagonist
stood centered behind two non-human characters (shapes with eyes and limbs). One character’s ball was within reach, and the other
character’s ball was out of reach. The protagonist first leaned forward (anticipatory phase) and then helped either the character who
needed assistance (expected event) or the one who did not (unexpected event) (VOE phase). Infants looked first at the character in need
during the anticipatory phase, and they looked longer at the unexpected event during the VOE phase. Thus, in line with claims that
early psychological reasoning is guided by a principle of rationality, with corollaries of consistency and efficiency (e.g., Baillargeon,
Scott, & Bian, 2016; Gergely, Nádasdy, Csibra, & Bíró, 1995), infants viewed it as less rational when the protagonist chose to help the
character who did not need assistance. Kanakogi et al. (2017) focused on sociomoral as opposed to psychological considerations and
examined whether 6-month-old infants would selectively expect a protagonist to help a victim as opposed to a wrongdoer. Infants
were first familiarized to a computer-animated event involving three non-human agents (shapes with eyes): A wrongdoer repeatedly
hit a victim while a protagonist watched from inside an enclosure. In the test events, the wrongdoer and the victim attempted in vain
to enter the enclosure, and the protagonist helped either one of them. Infants looked significantly longer when the protagonist chose
to help the wrongdoer as opposed to the victim, and this pattern reversed when the protagonist engaged in hitting actions instead.
Together, these results suggest that from a young age, infants selectively expect helping actions to be targeted at individuals who
need or deserve assistance over individuals who do not.

Finally, investigations have also examined whether infants ever view helping a character in need as expected rather than as
optional and hence detect a violation when a protagonist fails to help the character. The initial investigations of helping actions cited
above yielded largely negative results: Across a wide range of scenarios, infants ages 3–19months tended to look equally at the help
and hinder events shown in the familiarization trials (e.g., Hamlin, 2013a, 2014; Hamlin & Wynn, 2011; Hamlin et al., 2011; Lee
et al., 2015; Premack & Premack, 1997). These negative results indicated that infants held no particular expectation that the helper
and the hinderer would help the character; had infants possessed such an expectation, they would have looked significantly longer
when the hinderer not only failed to help but actually hindered the character.

In light of these results, Jin and Baillargeon (2017) asked whether infants might be more likely to expect a protagonist to help a
character in need when given clear evidence that the two belonged to the same social group. This speculation was derived in part
from the well-established finding that adults and older children are more likely to help ingroup than non-ingroup individuals (e.g.,
Balliet, Wu, & De Dreu, 2014; Fehr, Bernhard, & Rockenbach, 2008; Killen & Turiel, 1998; Levine, Prosser, Evans, & Reicher, 2005;
Olson & Spelke, 2008; Renno & Shutts, 2015). Jin and Baillargeon tested 17-month-olds using a VOE task with a minimal-group
manipulation. Infants watched interactions among three unfamiliar female experimenters, E1-E3, who occupied windows around
three sides of a puppet-stage apparatus. In the familiarization trials, the women announced their group memberships using novel
labels (e.g., “I’m a topid!”, “I’m a topid, too!”, “I’m a jaybo!”). In the test trial, only E1 and E2 were present; while E2 watched, E1
selected discs of decreasing sizes from a box next to her window and stacked the discs, one by one, on a base. The final, smallest disc
rested across the apparatus from E1, out of her reach, but within E2’s reach. E1 tried in vain to reach the final disc until a bell rang; at
that point, she announced that she would return and then left. In her absence, E2 picked up the final disc and either placed it in E1’s
box so that she could complete her stack when she returned (help event) or returned it to its original position on the apparatus floor,
out of E1’s reach (ignore event). When E1 and E2 belonged to the same minimal group, infants looked significantly longer at the
ignore than at the help event. However, when E1 and E2 belonged to different minimal groups, or when their group memberships
were not specified, infants looked equally at the help and ignore events.

These results, together with those of the initial investigations cited above, suggest that when a protagonist belongs to the same
group as a character in need of instrumental assistance, infants expect the protagonist to provide the necessary help, and they detect a
violation if the protagonist either ignores or hinders the character instead. When the protagonist and the character are not clearly
identified as members of the same group, however, infants hold no particular expectation as to whether the protagonist will help,
ignore, or hinder the character.

1.2. Expectations about others’ comforting actions

Johnson and her colleagues (Johnson, Dweck, & Chen, 2007; Johnson et al., 2010) investigated whether infants would view
comforting actions as expected in the context of an interaction between an adult and a crying baby. In one experiment, 13-month-olds
were first habituated to a computer-animated event involving two faceless ovals, a large red one (the “adult”) and a small blue one
(the “baby”). At the start of each habituation trial, the adult and the baby stood at the bottom of a steep hill; the adult then climbed
half-way up the hill, and the baby began to cry (with a pre-recorded human infant cry). Following habituation, infants saw two test
events. At the start of each event, the adult stood half-way up the hill, and the baby cried at the bottom of the hill; the adult either
returned to the baby (return event) or continued to the top of the hill (leave event). After completing this task, infants’ attachment
status was assessed using the Strange Situation procedure (Ainsworth, Blehar, Waters, & Wall, 1978).

Overall, infants tended to look equally at the return and leave events. When grouped by their attachment status, however, infants
who were securely attached looked significantly longer at the leave than at the return event, whereas infants who were insecurely
attached tended to show the reverse looking pattern (the latter difference was not statistically significant). Johnson et al. (2007,
2010) concluded that the adult-baby separation enacted in the habituation event triggered infants’ internal working models of
attachment to their primary caregivers (e.g., Bowlby, 1969). These models, in turn, influenced infants’ expectations about how the
adult would act in the test events. Thus, securely attached infants expected the adult to return to the crying baby, but insecurely
attached infants did not. Biro, Alink, Huffmeijer, Bakermans-Kranenburg, and Van IJzendoorn (2015) subsequently examined how
12-month-olds allocated their attention during a similar adult-baby separation scenario, and their results provided partial support for
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those of Johnson and her colleagues. When the baby character cried during the test events, infants with more sensitive mothers
looked significantly longer at the adult character, as though expecting it to return to the baby, whereas infants with less sensitive
mothers monitored both characters equally.

At first glance, these findings would appear to be inconsistent with those of Jin and Baillargeon (2017) reviewed in the preceding
section. One might have predicted that infants would represent an interaction between an adult and a baby oval character alone in a
scene as an ingroup interaction, and that they would expect the adult to respond prosocially to the baby if it became distressed.
However, only infants who were classified as secure or who experienced more sensitive parenting (henceforth only infants with more
supportive parenting) expected the adult to return to the crying baby. How can we reconcile these discrepant findings?

One possibility is that expectations about helping and comforting actions follow different developmental timetables, perhaps
because these expectations are differentially affected by early caregiving experiences (e.g., Dunfield, 2014; Dunfield & Johnson,
2015; Dunfield & Kuhlmeier, 2013; Gross, Stern, Brett, & Cassidy, 2017). Another possibility is that infants generally do expect an
adult to comfort a crying baby, but those who receive less supportive parenting demonstrate this expectation only under limited,
optimal conditions. From this perspective, there were at least two possible (and complementary) explanations for the negative
responses of the infants with less supportive parenting in the experiments described above.

A first explanation was that because of their negative attachment-related experiences, these infants perceived the leave event to
be not merely unexpected but also emotionally distressing, and they therefore tended to look at it less. In a comprehensive overview
of research on attachment and its impact on the processing of social information from infancy to adulthood, Dykas and Cassidy
(2011) concluded that “potentially painful negative attachment-relevant social information (e.g., information about the absence of
attachment figures when needed)” (p. 23) is processed differently by secure and insecure individuals. Specifically, secure individuals
process the information relatively fully, whereas insecure individuals tend to defensively block it or exclude it from further pro-
cessing—for example, by turning away from it. This notion of defensive exclusion supports the possibility that the insecure infants
tested by Johnson et al. (2007, 2010) did detect a violation in the leave event, but tended to look away because their prior ex-
periences with their caregivers led them “to suppress their attention to distressing infant-mother attachment related information”
(Dykas & Cassidy, 2011, p. 26).

A second explanation was that the infants with less supportive parenting had difficulty processing the abstract, stylized anima-
tions they were shown. Evidence for this possibility comes from a physical-reasoning experiment by Hohenberger et al. (2012). They
presented 10-month-olds with abstract animations depicting expected and unexpected collision events, adapted from naturalistic live
events devised by Kotovsky and Baillargeon (1994, 1998). Infants with more sensitive mothers looked significantly longer at the
unexpected than at the expected event (consistent with the results obtained by Kotovsky and Baillargeon with infants age 6.5 months
and older), but infants with less sensitive mothers did not. These results suggest that infants with less supportive parenting may
experience more stress in a novel laboratory situation and as such may be less able to process and interpret abstract animations,
whether these depict physical interactions between objects or social interactions between individuals (e.g., Bornstein, Mash,
Arterberry, & Manian, 2012; Sohr-Preston & Scaramella, 2006).A

Both of these explanations suggested that regardless of their attachment status, infants might expect an unfamiliar adult to
respond to a crying baby if presented with a scenario that was both milder (i.e., less distressing) and more natural (i.e., less difficult to
interpret) than the separation scenario devised by Johnson et al. (2007, 2010).A Accordingly, infants in the present experiments were
shown videos of natural, everyday events depicting a mild distress scenario without separation from an adult. In everyday life, infants
cry for many reasons other than fear of separation from caregivers, including hunger, cold, pain, boredom, frustration, and fatigue
(e.g., Ainsworth et al., 1978; Bowlby, 1969). In our scenario, a baby who lay out of view in a stroller began to cry for no visible cause
(e.g., the baby might have woken up or become hungry or bored and was now seeking attention); an adult standing nearby either
responded to or ignored the baby, but in neither case did the adult move away, leaving the baby alone.

1.3. The present research

Our experiments examined whether 12- (Experiment 1), 4- (Experiment 2), and 8-month-olds (Experiment 3) would expect an
unfamiliar woman to comfort a crying baby in a mild distress scenario. All experiments involved typical samples of infants recruited
from university-maintained databases of parents interested in participating in child development research; attachment status and
parenting sensitivity were not assessed. In each experiment, infants saw a comfort and an ignore test event. At the start of each event,
a woman folded laundry at a table on one side of a room; behind her, at the back of the room, were a chair with more laundry and a
large stroller. Next, a baby began to cry (the stroller shook slightly to signal that the baby was lying out of sight in the stroller). The

A dditional evidence that infants with less supportive mothers may have difficulty processing stimuli drawn from either the social or the physical domain comes from
experiments conducted by Bornstein and his colleagues with 5-month-olds (Bornstein, Arterberry, Mash, & Manian, 2011; Bornstein et al., 2012). Following famil-
iarization, infants of non-depressed mothers looked significantly longer at a novel than at a familiar facial expression (Bornstein et al., 2011) and at a novel than at a
familiar view of a complex object (Bornstein et al., 2012), whereas infants of depressed mothers did not. In the case of the complex object, the infants of depressed
mothers tended to look longer at the familiar view, and this familiarity effect suggests that they could discriminate between the two views but had difficulty processing
them (Bornstein et al., 2012).
A nother facet of the separation scenario used by Johnson et al. (2007, 2010) that might have been distressing to infants involved the habituation event: Recall that

the adult character moved away from the baby character, who then began to cry. On average, infants received 9.4 habituation trials, and across trials this repeated
separation might have become puzzling or distressing: Since the baby cried each time the adult left it alone at the bottom of the hill, why would the adult continue to
do so? Perhaps for this reason, Johnson reported that in addition to the 33 infants included in their final sample, another 20 infants (38%) were tested but excluded due
to failure to habituate (n = 13) or to complete the procedure (n = 7).
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woman then walked toward the back of the room and either bent over the stroller and rocked it gently, as though trying to comfort
the baby (comfort event), or bent over the chair and picked up more laundry, as though ignoring the baby (ignore event). Two
different women comforted or ignored the baby in the experiments with 12- and 8-month-olds, but the same woman did so in the
experiment with 4-month-olds, to make the events simpler for them.

To assess infants’ expectations, we used two different VOE methods. In Experiments 1 and 2, we used the traditional VOE method:
Infants saw the comfort and ignore events in separate trials, and we measured how long they looked at each event. If infants expected
the woman to respond to the crying baby, then they should detect a violation in the ignore event, and they should therefore look
significantly longer at that event than at the comfort event. In Experiment 3, we introduced a novel forced-choice VOE method, the
infant-triggered-video (ITV) method. Infants faced two computer monitors and were first shown that touching the monitors triggered
events: One monitor presented the comfort event and the other monitor presented the ignore event. Infants then chose which event
they wanted to watch again by touching the corresponding monitor. The rationale was that if infants viewed one of the events as
unexpected, they might choose to watch it again in order to process it further and try to make sense of it. Thus, if infants expected the
woman to respond to the crying baby, they should detect a violation in the ignore event, and they should therefore be significantly
more likely to choose that event than the comfort event. Like the traditional VOE method, the ITV method thus takes advantage of
infants’ natural tendency to inspect further those events that deviate from their expectations.

As discussed earlier, we reasoned that converging evidence across ages and across methods that infants expected the woman to
comfort the crying baby (a) would bring to light one early prosocial expectation, (b) would give rise to new questions about the
nature of the mechanisms responsible for this expectation, and (c) would introduce to the field of infant cognition a new method for
assessing early expectations about events.

2. Experiment 1

Twelve-month-old infants were randomly assigned to a crying or a laughing condition and received two familiarization trials and
two test trials (Fig. 1). Each pair of trials in the crying condition involved two different women; for ease of description, we refer to the

Fig. 1. Familiarization and test events in the crying condition of Experiment 1. For half the infants, the blonde woman comforted and the brunette woman ignored the
crying baby; for the other infants, these roles were reversed. Events in the laughing condition were identical except that the baby laughed instead of cried in the test
trials.
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familiarization event involving the woman who would later appear in the comfort test event as the comfort familiarization event, and
to the familiarization event involving the woman who would later appear in the ignore test event as the ignore familiarization event.
For half the infants, the woman in the comfort familiarization and test events was a blonde in a red shirt, and the woman in the ignore
familiarization and test events was a brunette in a white shirt; for the other infants, these roles were reversed. Half the infants saw the
comfort event first in both the familiarization and test trials, and half the infants saw the ignore event first.

The two familiarization trials simply served to introduce the two women and the setting of the events. In each trial, a 25-s event
loop was presented. After a 1.5 s blank screen, the woman could be seen folding kitchen towels at a small table on the left side of a
room; behind her, at the back of the room, were a chair draped with three more unfolded towels, on the left, and a large stroller, on
the right (it was not possible to see inside the stroller). The event loop ended as the woman folded a fourth towel, and it was repeated
until the trial ended (see Procedure for criteria).

In each of the two test trials, a 22-s event loop was presented. After a 1.5 s blank screen, the woman folded kitchen towels for
about 9.5 s. At that point, a baby began to cry (this was a pre-recorded infant cry from Groh & Roisman, 2009), and the stroller shook
slightly to help infants infer that the baby was occupying it. The woman then set down the towel she was folding and walked toward
the back of the room, following a course midway between the chair and the stroller (4 s). Because the woman turned toward the back
of the room when the baby began to cry, her face (which remained neutral in any case) became hidden from the camera; thus, infants
could not use the presence or absence of affective concern in her facial expression to predict her actions. When the woman arrived at
the back of the room, her responses differed in the two events. In the comfort event, the woman bent over the stroller and rocked it
gently while looking inside it, as though trying to comfort the crying baby. In the ignore event, the woman bent over the chair and
picked up the three unfolded towels on the back of the chair one by one, ignoring the crying baby. These comforting or ignoring
actions lasted about 7 s, and then the event loop ended. The whole 22-s loop then repeated until the trial ended. In each event loop,
the baby cried throughout the second half of the event (11 s), so that the soundtracks of the comfort and ignore events were identical.

Infants in the laughing condition received familiarization and test trials identical to those in the crying condition, with one
exception: During the second half of the 22-s event loop in the test trials, the baby laughed instead of cried (this was a pre-recorded
infant laugh from Groh & Roisman, 2009).

Our predictions were as follows. First, if the infants in the crying condition expected the woman in each test event to respond to
the crying baby, then they should detect a violation in the ignore event, and they should therefore look significantly longer at that
event than at the comfort event. Second, if the infants in the laughing condition held no particular expectation about how the woman
would respond to the laughing baby (who was clearly happily entertained), then they should look about equally at the comfort and
ignore events. Such a negative result would help rule out low-level alternative interpretations of a positive result in the crying
condition (e.g., infants looked longer at the ignore event because they preferred seeing the woman pick up towels as opposed to rock
the stroller). Finding the expected results in the crying and laughing conditions would thus provide evidence that by their first
birthday, infants already expect an unfamiliar adult alone in a scene with a crying baby to attempt to comfort the baby.

2.1. Method

2.1.1. Participants
Participants were 44 healthy term infants, 25 male (11months, 18 days to 13months, 1 day, M=12months, 10 days). Another

13 infants were excluded (5 in the crying condition and 8 in the laughing condition), 8 because they were distracted (e.g., by their
shoes or a dropped pacifier) (4), fussy (3), or overly active (1), 3 (2 in the crying condition and 1 in the laughing condition) because
the difference in their looking times at the two test events was over 2.5 standard deviations from the condition mean, and 2 because
they looked for the maximum allowed (45 s) in both test trials. All of these criteria are similar to ones used in prior VOE tasks (e.g.,
Scott & Baillargeon, 2009; Setoh, Wu, Baillargeon, & Gelman, 2013). Half the infants (n=22) were randomly assigned to the crying
or laughing condition. Parents were offered reimbursement for their transportation expenses but were not compensated for their
participation. Each infant’s parent gave written informed consent, and the protocol was approved by the Institutional Review Board
of the University of Illinois at Urbana-Champaign.

2.1.2. Apparatus and events
The apparatus consisted of a display booth (201 cm high×164 cm wide×78 cm deep) with a large opening (46 cm×158 cm) in

its front wall; between trials, a supervisor lowered a curtain in front of this opening. A 20-inch Panasonic television monitor rested on
the apparatus floor, flush with its front edge; foam board covered with adhesive paper surrounded the monitor and filled the opening
of the apparatus. Behind the apparatus, a DVD player was used to show the video appropriate for each trial. The soundtracks of the
test videos were presented from the television monitor’s internal speakers, at a comfortable listening level of about 65 dB.

Each testing session took place in a brightly lit room. During the session, a camera captured an image of the video shown on the
television monitor, and another camera captured an image of the infant. The two images were combined, projected onto a monitor
located behind the apparatus, and checked by the supervisor to confirm that the correct video was shown in each trial. The mixed
images were also recorded and checked offline for accuracy.

2.1.3. Adults’ descriptions of the test events
To confirm our descriptions of the women’s actions in the test events, we showed 23 undergraduate students (4 male, mean

age=21.22 years) the ignore and comfort events from the crying and laughing conditions (order was counterbalanced across par-
ticipants). After watching each event, participants completed the sentence, “The woman is ____ the baby.” For the ignore event in the
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crying condition, all 23 (100%) participants stated that the woman was ignoring or not paying attention to the baby. For the comfort
event in the same condition, 21/23 (91%) participants indicated that the woman was responding to the crying baby in some fashion
(e.g., comforting, consoling, rocking, or trying to soothe the baby). For the ignore event in the laughing condition, 18/23 (78%)
participants stated that the woman was ignoring the baby, and 4/23 (17%) used descriptors that hinted at some acknowledgement of
the baby (e.g., letting the baby be). Finally, for the comfort event in the same condition, 12/23 (52%) participants described a playful
interaction between the woman and the laughing baby (e.g., playing with or entertaining the baby), and 9/23 (39%) described a
more neutral interaction (e.g., checking on or rocking the baby).

Thus, as expected, adults generally perceived the woman in the ignore events of the crying and laughing conditions to be ignoring
the baby; they perceived the woman in the comfort event of the crying condition to be attempting to comfort the baby; and they
perceived the woman in the comfort event of the laughing condition to be playing with or checking on the baby.

2.1.4. Procedure
Each infant sat on a parent’s lap in front of the television monitor; parents were instructed to remain silent and close their eyes

during the test trials. At the start of each trial, a brightly colored attention-getter was displayed on the television monitor. Once the
curtain was fully raised, the supervisor started the video for the trial. Each infant’s looking behavior was monitored by two naïve
observers hidden behind large frames on either side of the apparatus; the primary observer’s responses were used to determine the
ending of the trials. From their viewpoints, the observers could not determine whether the women in the test trials comforted or
ignored the baby (in each condition, the soundtracks of the comfort and ignore events were identical). Agreement between the two
observers was calculated for each trial by dividing the number of 100-ms intervals in which the two observers agreed on whether the
infant was or was not looking at the event by the total number of intervals in the trial. Inter-observer agreement was calculated for all
44 infants and averaged 96% per trial per infant.

Each familiarization trial ended when infants either (1) looked away for 2 consecutive seconds after having looked for at least 25
cumulative seconds or (2) looked for a maximum of 45 s. The minimum value of each trial corresponded to the duration of one event
loop and (as in prior VOE research, e.g., Setoh et al., 2013; Wang, Zhang, & Baillargeon, 2016) was selected to ensure that infants had
the opportunity to observe at least one loop before the trial could end.

Each test trial consisted of a pre-trial followed by a main-trial. The pre-trial corresponded to the first 15 s of the first 22-s event
loop shown in the trial. During this time, the women performed identical actions in the comfort and ignore events: They folded towels
until the baby began to cry, and then they walked toward the back of the room following a course midway between the chair and the
stroller. The main-trial began when the women turned toward the stroller (comfort event) or the chair (ignore event), and it con-
tinued on as the first event loop ended and the next event loop began. Looking times during the pre-trial and main-trial of each test
trial were computed separately; this ensured that brief looks away during the pre-trial (e.g., while the women were folding towels)
could not result in the trial ending prematurely, before the women had produced their comforting or ignoring actions. Across
conditions and events, infants were highly attentive during the pre-trials and looked, on average, for 12.75/15 s. The main-trial of
each test trial ended when infants (1) looked away for 0.5 consecutive seconds after having looked for at 4 cumulative seconds or (2)
looked for a maximum of 45 s. The 4-s minimum value ensured that infants had the opportunity to see some of the woman’s actions at
the stroller or chair before the trial could end. Finally, because infants’ attention was easily recaptured as the event loop repeated, the
0.5-s look-away value made it possible to detect when infants had sufficiently processed the event to determine whether it was
expected (for similar criteria, see e.g., Scott, He, Baillargeon, & Cummins, 2012; Stavans & Baillargeon, 2018).

2.1.5. Ratings of infants’ fussiness, concern, and amusement
In an experiment on early sensitivity to others’ distress, Roth-Hanania, Davidov, and Zahn-Waxler (2011) presented 8-, 10-, and

12-month-olds with three distress scenarios: two 60-s live scenarios in which the mother simulated pain (i.e., pretended to hurt her
finger or knee), and one 60-s video scenario of an unfamiliar baby crying. Results were similar across ages and scenarios. Although
infants rarely became distressed themselves, they showed modest levels of affective concern in their facial expressions or vocali-
zations (means of 2.17–2.75 on a 4-point scale). In line with these results (see also Geangu, Hauf, Bhardwaj, & Bentz, 2011; Hay,
Nash, & Pedersen, 1981; Liddle, Bradley, & Mcgrath, 2015), we also examined whether infants in Experiment 1 became fussy or
showed concern or amusement during the test trials.

Fussiness. At the end of each trial, the two observers noted the infant’s state (drowsy, quiet and alert, active, or fussy) during the
trial.A As mentioned earlier, three infants (one in the crying condition and two in the laughing condition) were excluded from the
experiment due to fussiness; they all began to cry during the familiarization trials and received no test trials. Of the 22 infants
included in the crying condition, no infant was described as fussy during the test trials; infants thus showed no obvious distress when
the baby cried.I In the laughing condition, only one of the 22 infants was described by the two observers as somewhat fussy during the

A t the end of each trial, observers also noted any events that might have affected the infant’s looking responses during the trial, such as the infant becoming
distracted (e.g., by items of clothing or a dropped pacifier) or actively trying to get off the parent’s lap. These comments were later used for making decisions about
exclusions, as reported in the Participants sections of Experiments 1 and 2.
I n the study of Roth-Hanania et al. (2011) and in the present experiments, infants exhibited little or no distress themselves during the distress scenarios they

observed. These findings may seem inconsistent with prior reports of early “contagious crying”: Newborns (e.g., Dondi, Simion, & Caltran, 1999; Sagi & Hoffman,
1976) and infants ages 1 to 9 months (e.g., Geangu, Benga, Stahl, & Striano, 2010, 2011) have been found to show facial and vocal expressions of distress in response to
another infant’s cry vocalizations. In all of these reports, however, the distress scenario lasted several minutes (e.g., 4 to 6min), and infants were tested in an infant
seat or crib with the parent absent or out of view, which might have added to their distress, especially at the older ages.
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test trials.
Concern and amusement. To examine whether infants exhibited concern or amusement in their facial expressions, vocalizations,

or gestures during the test trials, two independent coders watched infants’ recorded testing sessions. For each test trial, they rated the
infant’s concern and amusement on separate 4-point scales (1= absent, 2= slight, 3=moderate, and 4= substantial). Because the
coders had to listen to the infant’s vocalizations, they were not naïve about the condition to which the infant was assigned; however,
they were naïve about the order in which the comfort and ignore test events were displayed. Four infants (one in the crying condition
and three in the laughing condition) could not be rated due to technical difficulties (e.g., the infant’s face was not visible in one or
both test trials). None of the 40 infants who were rated were fussy prior to or during the test trials. Inter-coder reliability was high,
intraclass correlation coefficient= 0.98, p < .001. Accordingly, the two coders’ ratings were averaged for each scale, and these
composite ratings were used in the analyses of infants’ concern and amusement.

2.2. Results

2.2.1. Looking times
Preliminary analyses of the test data revealed no interaction of condition and event with infants’ sex, test order, or which woman

comforted, all Fs(1, 40) < 1.31, ps > .250; the data were therefore collapsed across the latter three factors.
Infants’ looking times during the familiarization trials were subjected to an analysis of variance (ANOVA) with condition (crying

or laughing) as a between-subject factor and event (comfort or ignore) as a within-subject factor. The main effects of condition and
event were not significant, both Fs(1, 42) < 0.46, p > .250, nor was the Condition×Event interaction, F(1, 42)= 1.95, p= .170,
suggesting that infants in the two conditions tended to look equally when the two women folded towels during the familiarization
trials (crying condition: ignore, M=34.63, SD=7.86, comfort, M=31.57, SD=6.03; laughing condition: ignore, M=33.03,
SD=7.32, comfort, M=34.10, SD=7.24).

Infants’ looking times during the main-trials of the test trials (Fig. 2) were analyzed as above. The main effects of condition and
event were again not significant, both Fs(1, 42) < 0.18, p > .250, but the Condition×Event interaction was significant, F(1,
42)= 6.07, p= .018, ηp2= 0.13. Planned comparisons revealed that infants in the crying condition looked significantly longer at the
ignore event (M=21.74, SD=14.67) than at the comfort event (M=16.56, SD=11.42), F(1, 42) = 4.10, p= .049, d=0.39,
whereas infants in the laughing condition looked about equally at the ignore (M=18.67, SD=11.69) and comfort (M=22.40,
SD=12.57) events, F(1, 42)= 2.13, p= .152, d=−0.31. An analysis of covariance using as covariates infants’ looking times at the
comfort and ignore familiarization events again revealed a significant Condition× Event interaction, F(1, 40)= 5.04, p= .030,
ηp2= 0.11.

Inspection of infants’ individual responses yielded similar results. In the crying condition, 16/22 (73%) infants looked longer at
the ignore than at the comfort event, p= .026 (cumulative binomial probability), and a nonparametric Wilcoxon signed-ranks test

Fig. 2. Mean looking times of infants in Experiment 1 during the main-trials of the test trials as a function of condition and event. Errors bars represent SEs, and an
asterisk denotes a significant difference between the events within a condition (p < .05).
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confirmed that looking times at the two events differed significantly, Z=2.55, p= .011 (all tests in this report are two-tailed). In the
laughing condition, 10/22 (45%) infants looked longer at the ignore event, p > .250, and looking times at the two events did not
differ significantly, Z=−0.99, p > .250.

2.2.2. Concern and amusement
The coders’ averaged ratings of infants’ concern during the test events were analyzed using an ANOVA with condition (crying or

laughing) as a between-subject factor and event (comfort or ignore) as a within-subject factor. The analysis yielded a significant main
effect of condition, F(1, 38)= 11.56, p= .002, indicating that infants in the crying condition (M=1.58, SD=0.76) showed sig-
nificantly more concern than did those in the laughing condition (M=1.05, SD=0.23). The ratings of infants’ amusement were
analyzed in the same manner, and the analysis again yielded a significant main effect of condition, F(1, 38)= 4.16, p= .048,
indicating that infants in the laughing condition (M=1.51, SD=0.76) showed significantly more amusement than did those in the
crying condition (M=1.18, SD=0.47). In each analysis, the main effect of event and the Condition×Event interaction were not
significant, all Fs(1, 38) < 2.56, ps > .117, indicating that within each condition, infants had similar affective responses to the
comfort and ignore events.

Finally, we conducted correlational analyses to examine whether the concern shown by infants in the crying condition when
watching either or both test events was related to their differential looking times at the events (ignore minus comfort event). None of
these correlations were significant; rs ranged from 0.03 to 0.07, ps > .250, suggesting that infants who showed more concern were
no more likely to look differentially at the two events. Inspection of the individual infants’ responses yielded similar results. Of the 14
infants who received a concern rating greater than 1 (= absent) in at least one test trial, 9 (64%) looked longer at the ignore than at
the comfort event. Of the remaining 7 infants, who showed no concern in either test trial, 6 (86%) looked longer at the ignore event.
The two groups’ responses did not differ significantly, p > .250 (Fisher’s exact test); given the small sample sizes involved, however,
these results should be viewed with caution.

In sum, infants in the crying and laughing conditions exhibited distinct and appropriate affective responses: Overall, infants were
more likely to show concern when the baby cried and to show amusement when the baby laughed. In both cases, however, these
responses were very slight (all means were between 1= absent and 2= slight). Finally, infants’ concern for the crying baby did not
appear to be related to their test looking times, as infants who did not show concern were as likely as those who did to look longer at
the ignore event.

2.3. Discussion

When watching the test events, infants showed mild signs of concern when the baby cried and mild signs of amusement when the
baby laughed; these responses did not differ whether infants were watching the comfort or the ignore event. In their looking times,
however, infants in the crying condition looked significantly longer at the ignore than at the comfort event, whereas infants in the
laughing condition looked equally at the events. Thus, when the baby began to cry, infants expected the woman to interrupt her work
and comfort the baby, and they detected a violation if she continued her work and ignored the baby instead. When the baby began to
laugh, in contrast, infants held no particular expectation about whether the woman would respond to or ignore the baby, who seemed
happily entertained.

3. Experiment 2

The results of Experiment 1 indicated that by their first birthday, infants expect an unfamiliar adult to comfort a crying baby. Does
this expectation gradually emerge over the course of the first year, or is it already present early in life? To address this question, we
next tested 4-month-olds using events similar to those shown the crying and laughing conditions of Experiment 1, except for a few
changes instituted to render the events simpler, shorter, and more attractive for very young infants. First, infants saw only one
woman, the blonde, throughout the testing session (Fig. 3); they received two identical familiarization trials in which she folded
towels and two test trials in which she either comforted or ignored the baby. Second, a chime melody was added to the familiarization
event to help attract and maintain infants’ attention. Finally, the test events were edited to make them shorter: After a 1-s blank
screen, the woman spent only a few seconds folding towels before the baby began to cry or laugh, so that each event loop now lasted
15 s instead of 22 s. In each event loop, the baby cried or laughed during the last 11 s of the loop, as in Experiment 1, so that the
soundtracks of the comfort and ignore events were identical within each condition.

3.1. Method

3.1.1. Participants
Participants were 36 healthy term infants, 16 male (3 months, 21 days to 5months, 27 day, M=4months, 23 days). Another 6

infants were excluded (2 in the crying condition and 4 in the laughing condition), 3 because they were fussy (2) or distracted (1), 2 (1
in each condition) because the difference in their looking times at the two test events was over 2.5 standard deviations from the
condition mean, and 1 because she looked for the maximum allowed (60 s) in both test events. Half the infants (n=18) were
randomly assigned to the crying or laughing condition.

Experiment 2 was conducted in two different locations: 26 infants were tested at the University of Illinois Infant Cognition
Laboratory, and 10 infants (5 in each condition) were tested at the Yonsei University Human Development Laboratory (where the first
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author went to pursue postdoctoral studies after completing her doctorate at Illinois). The protocol was approved by the Institutional
Review Boards at both institutions. Comparison of the test data from the two countries revealed no interaction of condition and event
with country, F(1, 32)= 0.01, p > .250; subsequent analyses therefore collapsed across country as a factor.

3.1.2. Apparatus and procedure
At the University of Illinois, the apparatus used in Experiment 2 was identical to that in Experiment 1 except that a 37-inch

Panasonic television monitor was used. At Yonsei University, the apparatus again consisted of a display booth
(200 cm×95 cm×64 cm) with a large opening (53 cm×88 cm) in its front wall. A 22-inch LG computer monitor rested on the
apparatus floor, flush with its front edge; foam board covered with adhesive paper surrounded the monitor and filled the opening of
the apparatus. Behind the apparatus, a laptop was used to show the video appropriate for each trial. The soundtracks of the test
videos were presented from the laptop’s internal speakers, at a comfortable listening level of about 65 dB.

The procedure used in Experiment 2 was identical to that in Experiment 1 except that slightly different criteria were used to end
the trials. First, each familiarization and test trial had a maximum value of 60 s, instead of 45 s, to allow our very young participants
more time to watch and process the events. Second, because the event loop shown in each test event was now shorter (15 s instead of
22 s), with very little incidental folding of towels at the start of each event, the test trials were no longer divided into a pre-trial and
main-trial; instead, the minimum value of each test trial simply corresponded to the duration of one event loop, as in the famil-
iarization trials. Thus, each familiarization trial ended when infants (1) looked away for 2 consecutive seconds after having looked for
at least 25 cumulative seconds (the duration of one event loop) or (2) looked for a maximum of 60 s, and each test trial ended when
infants (1) looked away for 0.5 consecutive seconds after having looked for at least 15 cumulative seconds (the duration of one event
loop) or (2) looked for a maximum of 60 s. Interobserver agreement in each trial was calculated for 35 infants (only one observer was
available for 1 infant) and averaged 93% per trial per infant.

3.1.3. Ratings of infants’ fussiness, concern, and amusement
As in Experiment 1, the two observers noted the infant’s state during each trial. As mentioned earlier, two infants were excluded

from the experiment due to fussiness; both were in the laughing condition and became too fussy to complete the second test trial. Of

Fig. 3. Familiarization and test events in the crying condition of Experiment 2. Infants received two identical familiarization trials in which the blonde woman folded
towels; in the test trials, she either comforted or ignored the crying baby. Events in the laughing condition were identical except that the baby laughed instead of cried
in the test trials.
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the 18 infants included in the crying condition, only three were described by one or both observers as somewhat fussy during one or
both test trials; as in Experiment 1, infants thus showed little distress themselves when the baby cried. In the laughing condition, only
one of the 18 infants was described by the observers as somewhat fussy in the test trials.

Finally, infants’ concern and amusement during the test trials were assessed as in Experiment 1. Two infants (one in each con-
dition) were excluded from these analyses because they became somewhat fussy before the test trials began, making it difficult to
determine whether their affective responses to the test events were due to their prior emotional states or to the contents of the events.
Inter-coder reliability was high, intraclass correlation coefficient= 0.91, p < .001. Accordingly, the two coders’ ratings were
averaged for each scale, and these composite ratings were used in the analyses of infants’ concern and amusement.

3.2. Results

3.2.1. Looking times
Preliminary analyses of the test data revealed no interaction of condition and event with infants’ sex or test order, both Fs(1,

32) < 0.45, p > .250; the data were therefore collapsed across the latter two factors.
Infants’ looking times during the two familiarization trials were averaged and subjected to an ANOVA with condition (crying or

laughing) as a between-subject factor. The main effect of condition was not significant, F(1, 34)= 1.73, p= .198, suggesting that the
infants in the two conditions tended to look equally when the woman folded towels during the familiarization trials (crying condition:
M=47.12, SD=11.20, laughing condition: M=41.76, SD=13.22).

Infants’ looking times during the test trials (Fig. 4) were subjected to an ANOVA with condition (crying or laughing) as a between-
subject factor and event (comfort or ignore) as a within-subject factor. The main effects of condition and event were not significant,
both Fs(1, 34) < 2.53, p > .121, but the Condition×Event interaction was significant, F(1, 34)= 6.32, p= .017, ηp2= 0.16.
Planned comparisons revealed that infants in the crying condition looked significantly longer at the ignore event (M=33.78,
SD=14.52) than at the comfort event (M=23.93, SD=10.40), F(1, 34)= 8.41, p= .006, d=0.78, whereas infants in the
laughing condition looked about equally at the ignore (M=24.58, SD=8.78) and comfort (M=26.80, SD=15.00) events, F(1,
34)= 0.43, p > .250, d=−0.18. An analysis of covariance using as a covariate infants’ averaged looking times during the fa-
miliarization trials again revealed a significant Condition× Event interaction, F(1, 33)= 7.75, p= .009, ηp2= 0.19.

Inspection of infants’ individual responses yielded similar results. In the crying condition, 14/18 (78%) infants looked longer at
the ignore than at the comfort event, p= .015 (cumulative binomial probability), and a Wilcoxon signed-ranks test confirmed that
looking times at the two events differed significantly, Z=2.20, p= .028. In the laughing condition, 9/18 (50%) infants looked
longer at the ignore event, p > .250, and looking times at the two events did not differ significantly, Z=−0.20, p > .250.

Fig. 4. Mean looking times of infants in Experiment 2 during the test trials as a function of condition and event. Errors bars represent SEs, and an asterisk denotes a
significant difference between the events within a condition (p < .05).
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3.2.2. Concern and amusement
The coders’ averaged ratings of infants’ concern during the test events were analyzed as in Experiment 1. The analysis yielded a

significant main effect of condition, F(1, 32)= 4.35, p= .045, indicating that infants in the crying condition (M=1.37, SD=0.54)
showed significantly more concern than did those in the laughing condition (M=1.09, SD=0.26). The ratings of infants’ amusement
were analyzed in the same manner; the main effect of condition was not significant, F(1, 32)= 0.96, p > .250, though mean
differences were in the predicted direction (crying condition: M=1.18, SD=0.47; laughing condition: M=1.35, SD=0.65). In
each analysis, the main effect of event and the Condition×Event interaction were not significant, all Fs(1, 32) < 0.87, p > .250,
indicating that within each condition, infants had similar affective responses to the comfort and ignore events.

Finally, we conducted correlational analyses to examine whether the concern shown by infants in the crying condition when
watching either or both test events was related to their differential looking times at the events (ignore minus comfort event). None of
these correlations were significant; rs ranged from−0.04 to 0.24, ps > .250, suggesting that infants who showed more concern were
no more likely to look differentially at the two events. Inspection of the individual infants’ responses yielded similar results. Of the 7
infants who received a concern rating greater than 1 (= absent) in at least one test trial, 5 (71%) looked longer at the ignore than at
the comfort event. Of the remaining 10 infants, who showed no concern in either test trial, 9 (90%) looked longer at the ignore event.
The two groups’ responses did not differ significantly, p > .250 (Fisher’s exact test); given the small sample sizes involved, however,
these results should be viewed with caution.

In sum, infants exhibited more concern when the baby cried as opposed to laughed, and they also tended to show more amu-
sement when the baby laughed as opposed to cried, though the latter difference was not statistically significant. In both cases,
affective responses were very slight (all means were between 1= absent and 2= slight). Finally, as in Experiment 1, infants’ concern
for the crying baby did not appear to be related to their test looking times, as infants who did not show concern were as likely as those
who did to look longer at the ignore event.

3.3. Discussion

Infants in the crying condition looked significantly longer at the ignore than at the comfort event, whereas infants in the laughing
condition looked equally at the events. These results indicate that by 4months of age, infants already expect an unfamiliar woman to
respond to a crying baby, and they detect a violation if she ignores the baby instead. Our results thus extend those of Experiment 1
downward in age from 12 to 4months and suggest that beginning early in life, infants hold at least one expectation related to
individuals’ prosocial actions toward others in need.

The results of Experiment 2 are also consistent with a few prior reports that young infants who are faced with a crying baby
sometimes look to nearby adults (e.g., Hay et al., 1981; Liddle et al., 2015; Roth-Hanania et al., 2011). In a study by Hay et al., for
example, pairs of mothers and their 6-month-olds sat on the floor, facing each other, during two 10-min trials. When one of the
infants became distressed, the mother provided comfort as she normally did, and the responses of the other infant were examined.
Results indicated that 63% of the infants looked at the peer’s mother and 42% looked at their own mothers during at least one distress
episode. Although these responses are somewhat difficult to interpret (e.g., infants might have looked at the peer’s mother because
she had already begun comforting the peer, or because they were trying to understand why the peer was crying), one interpretation
consistent with our findings is that infants looked at the peer’s mother or their own at least in part because they expected them to
intervene and comfort the crying baby.

4. Experiment 3

Experiments 1 and 2 demonstrated, using the traditional VOE method, that young infants expect an unfamiliar adult to comfort a
distressed baby. Experiment 3 sought to confirm this expectation using a novel VOE method. We reasoned that obtaining converging
evidence across methods would not only buttress our conclusions about the early emergence of this expectation, but would also make
available to developmental researchers a new method for exploring expectations about prosociality, morality, and other facets of
infant cognition.

To date, at least three different VOE methods have been used to study infants’ expectations in studies of cognitive development.
The oldest and most prevalent of these methods compares infants’ looking times at unexpected and expected events (e.g., Baillargeon,
Spelke, & Wasserman, 1985). Another method measures changes in infants’ pupil diameter (a measure of sympathetic activity) when
watching unexpected and expected events (e.g., Gredebäck & Melinder, 2010). Yet another method compares infants’ exploration of
objects featured in unexpected as opposed to expected events (e.g., Stahl & Feigenson, 2015). In Experiments 1 and 2, we used the
first of these methods. In Experiment 3, we introduce a novel forced-choice VOE method, the ITV method. In this method (as was
explained in the Introduction), infants first see an expected and an unexpected event, each displayed on a separate computer monitor;
next, infants choose which event they want to see again by touching the corresponding monitor. Like other VOE tasks, ITV tasks thus
take advantage of infants’ natural tendency to explore further those events that deviate from their expectations.

Participants in Experiment 3 were 8-month-old infants. We chose this particular age group because we wanted to test young
infants who would be comfortable reaching for and tapping our computer monitors to select events; pilot data with other events
suggested that infants in this age group would have no difficulty with our novel ITV method.

As in Experiments 1 and 2, infants were assigned to a crying or a laughing condition. Each infant received two demonstration
trials and four test trials; each trial had a choice phase and a viewing phase. During the choice phase of the first demonstration trial,
the infant sat on a parent’s lap between two angled computer monitors; the parent’s wheeled chair was positioned a short distance
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from the monitors so that the parent could reach them, but the infant could not. The monitors displayed still pictures from the
videotaped test events used in Experiment 1; recall that two different women, a blonde and a brunette, were used in these events,
making the two still pictures more perceptually distinct and hence more suitable for a forced-choice task with young infants. In one
picture, the woman was bent over the stroller (comfort event); in the other picture, the woman was bent over the chair (ignore event).
Which woman comforted and which monitor displayed the comfort event were counterbalanced across infants. Each still picture was
surrounded by a flashing, beeping yellow band, to help attract attention to both pictures and signal that a choice was needed. A
hidden online assistant asked the parent to briefly touch the picture on the right monitor (the parent was instructed before the test
session to first wave his or her hand gently in front of the infant, so as to capture the infant’s attention and ensure that the infant saw
the parent touch the monitor). When this touch occurred, the assistant activated the corresponding event, ending the choice phase
and beginning the viewing phase. The picture on the left monitor disappeared (it was replaced by a grey rectangle), and the event on
the right monitor played once. The comfort and ignore events shown in Experiment 3 were identical to those in Experiment 2 (with
little folding of towels at the start of each event), except that there was no blank screen at the start of each event loop; each loop thus
lasted 14 s (instead of 15 s as in Experiment 2). When the event ended, the two still pictures (with their flashing, beeping bands)
returned, beginning the choice period of the second demonstration trial. The parent was then asked to touch the picture on the left
monitor, and the corresponding event was activated. Thus, by the end of the two demonstration trials, infants had had the oppor-
tunity to watch both events and had also seen that each event was triggered by touching the corresponding monitor.

After the demonstration trials, a screen-saver depicting animals appeared on the two monitors, to allow the parent to wheel
forward so that the infant came within reach of the two monitors. The four test trials then began (in contrast to affiliative-preference
tasks, in which infants typically receive a single choice trial, infants in our ITV task received as many as four choice trials, thus
substantially increasing the data from which conclusions could be drawn). Each test trial had a choice period, in which the infant
could choose an event by touching a monitor (Fig. 5), followed by a viewing period, in which the selected event played. We reasoned
that if infants in the crying condition expected the woman in each event to respond to the crying baby, then they should detect a
violation when the woman ignored the baby instead. Infants should thus be significantly more likely to trigger the ignore event, to
process it further and try to make sense of the woman’s behavior. In contrast, infants in the laughing condition should hold no
particular expectation about whether the woman in each event would respond to or ignore the laughing baby, and they should thus
be equally likely to trigger either event.

4.1. Method

4.1.1. Participants
Participants were 36 healthy full-term infants, 18 male (7 months, 6 days to 9months, 17 days, M=8months, 13 days). Another

7 infants were excluded (4 in the crying condition and 3 in the laughing condition), 1 because of parental interference, 1 because of
fussiness, 1 because of inattentiveness during the demonstration phase, 1 because the infant never triggered test events, and 3
because the online assistant made an error in registering what events the infants had selected. Equal numbers of infants (n=18) were
randomly assigned to the crying or laughing condition.

Fig. 5. Schematic drawing of the infant-triggered-video (ITV) apparatus used in Experiment 3. In the choice period at the start of each test trial, the infant saw still
pictures from the comfort and ignore events on the two monitors. Which woman comforted and which monitor displayed the comfort event were counterbalanced
across infants.
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4.1.2. Apparatus and events
The apparatus consisted of an inverted-V-shaped table (64 cm×122 cm×122 cm) supporting two angled 19-inch computer

monitors with a wide-angle-lens camera between them. The soundtrack of each video was presented via a speaker placed behind the
corresponding monitor. A tall divider made of Plexiglas (76 cm×102 cm×0.5 cm) stood on each arm of the table and was affixed to
the front of the monitor. These dividers isolated the infant from the rest of the testing room and also protected the monitors so that
the infant could tap on them without damaging them. Black adhesive paper covered the dividers everywhere except for a rectangular
area (22 cm×36 cm) in front of each monitor. When the parent’s chair was wheeled forward, the infant fit into a small circular cut-
out area in the front of the table, between the two monitors; this ensured that the infant was secure and able to reach freely with little
parental supervision.

Testing sessions were conducted in semi-darkness, with only the light from the monitors. During each session, the wide-angle-lens
camera captured an image of the infant, and an overhead camera captured an image of the monitors. The two images were combined
and projected on a television monitor in a curtained-off area of the testing room. The mixed images were also recorded and checked
offline for accuracy.

4.1.3. Procedure
Each infant sat on a parent’s lap, centered in front of the ITV apparatus; parents were instructed to remain silent and to close their

eyes or look down during the test trials. The online assistant watched the computer screen in the curtained-off area of the testing
room and pressed the left or right button on a wireless mouse when the infant touched the corresponding monitor (touches to either
monitor produced a lit-up reflection in the wide-angle-lens camera output, while touches to the dark areas outside the monitors did
not). The assistant was naïve about which event was presented on which monitor: The image from the overhead camera was covered
up, and the comfort and ignore events in each condition were the same duration and had identical soundtracks so that no auditory
cues distinguished them. A special-purpose computer program used the assistant’s button presses to trigger the events: In each choice
period, the infant’s first touch to a monitor triggered the corresponding event; while this event played, additional touches to either
monitor had no effect. A naïve offline assistant watched all of the recorded testing sessions without their soundtracks, to check the
online assistant’s accuracy in registering what event was selected in each choice period. The offline assistant detected errors for only
three infants, who were excluded from the analyses (as reported above).

Offline frame-by-frame coding established that infants were attentive during the viewing phases of the two demonstration trials
and watched, on average, for 76% of each viewing phase. Of the 36 infants tested, 31 completed all four test trials and 5 completed
only three test trials, for a total of 139 triggers. For each infant, we computed the proportion of triggers to the ignore event, out of the
total number of triggers to either event.

4.1.4. Ratings of infants’ fussiness
To determine whether infants became distressed as they watched the events, an offline assistant watched each recorded testing

session and noted the infant’s state during each demonstration and test trial. As mentioned earlier, one infant in the laughing
condition was excluded from the experiment due to fussiness. Of the 36 infants included in the experiment, one could not be assessed
due to technical difficulties; the remaining 35 infants did not show any fussiness during the demonstration or test trials.

Because infants were tested in semi-darkness and tended to orient toward the left or right computer monitor (instead of facing the
wide-angle-lens camera between the monitors), it was not possible to code their affective concern or amusement during the events.

4.2. Results

Preliminary analyses of the test data revealed no interaction of condition with infants’ sex, which woman comforted, or which
monitor presented the comfort event, all Fs(1, 32) < 2.27, ps > .141; the data were therefore collapsed across the latter three
factors.

Infants’ proportions of triggers to the ignore event during the test trials were subjected to an ANOVA with condition as a between-
subject factor (Fig. 6). The analysis yielded a significant main effect of condition, F(1, 34)= 5.47, p= .025, indicating that infants in
the crying condition were significantly more likely to choose the ignore event (M=0.72, SD=0.24) than were infants in the
laughing condition (M=0.49, SD=0.33), d=0.80. One-sample t-tests against chance (0.50) indicated that infants in the crying
condition selected the ignore event significantly more often than would be expected by chance, t(17)= 3.83, p= .001, whereas the
choices of infants in the laughing condition did not differ from chance, t(17)=−0.12, p > .250.

Overall, the 18 infants in the crying condition produced 50 ignore and 20 comfort triggers, p < .001 (cumulative binomial
probability), and 13 (72%) infants produced more ignore than comfort triggers. In contrast, the 18 infants in the laughing condition
produced 34 ignore and 35 comfort triggers, p > .250, and only 6 (33%) infants produced more ignore than comfort triggers. The
distributions of ignore and comfort triggers in the two conditions were significantly different by a Fisher’s exact test, p= .009.

4.3. Discussion

Infants in the crying condition were significantly more likely to select the ignore than the comfort event, whereas infants in the
laughing condition selected either event at random. These results suggest that 8-month-olds expect an unfamiliar woman who is alone
with a crying baby to comfort the baby, and they detect a violation if she ignores the baby instead. The results are thus consistent with
those obtained with 12- and 4-month-olds in the preceding experiments, and provide converging evidence that infants in the first year
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of life already hold at least one expectation related to individuals’ prosocial actions.
In addition, the results of Experiment 3 demonstrate that the ITV method offers a useful tool for assessing young infants’ ex-

pectations about events: Infants in the crying condition chose to watch again an event that violated as opposed to confirmed their
expectations. At first glance, these results might appear inconsistent with those from forced-choice affiliative-preference tasks
(discussed earlier) in which infants ages 5–10months consistently chose a helper over a hinderer (e.g., Hamlin, 2013a; Hamlin &
Wynn, 2011; Hamlin et al., 2007). Given these results, it might be asked why infants in the crying condition of Experiment 3 did not
choose the responsive woman who had attempted to comfort the baby over the unresponsive woman who had ignored the baby. The
answer to this question lies in the fact that our ITV task is a VOE task, not an affiliative-preference task. Infants in Experiment 3 were
not choosing which woman they preferred, but rather which event they wanted to see again. Thus, infants in the crying condition were
significantly more likely to trigger the ignore event not because they preferred the woman in that event (it is difficult to imagine on
what basis they would do so) but because they were puzzled by her behavior and wanted to see it again, in an attempt to make sense
of it. Their responses were thus similar to those of the 12- and 4-month-olds in the crying conditions of Experiments 1 and 2, who
were tested with a standard VOE task and looked significantly longer at the ignore than at the comfort event.

5. General discussion

In three experiments, 12-, 8-, and 4-month-old infants watched videotaped events in which an unfamiliar woman was performing
a household task when a baby resting nearby began to cry. At all ages, infants expected the woman to comfort the crying baby, and
they detected a violation if she continued her work and ignored the baby instead. At 12 and 4months, infants were tested using a
traditional VOE task, and they looked significantly longer when the woman ignored as opposed to comforted the baby. At 8months,
infants were tested with a novel ITV task, and they significantly chose to watch again the event in which the woman ignored as
opposed to comforted the baby. In all three experiments, the effect was eliminated if the baby laughed instead of cried. These results
thus bring to light one context in which young infants expect prosocial actions: They expect an adult who is alone with a crying baby
to comfort the baby, and they detect a violation if the adult ignores the baby instead.

5.1. How do infants attain their expectation about comforting actions?

What mechanisms might lead infants, by as early as 4months of age, to expect adults to comfort crying babies? There are several
possibilities, derived from different—though not necessarily mutually exclusive—approaches to the development of prosociality and
morality more generally.

Fig. 6. Mean proportions of triggers by infants in Experiment 3 as a function of condition and event. Errors bars represent SEs, and an asterisk denotes a significant
difference from chance level (0.50) for the condition (p < .05).
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Empathic concern. According to the empathic-concern approach, sympathetic or empathic concern—the capacity to understand
and feel concern for the plights of others—plays a key role in the development of morality (e.g., Davidov et al., 2013; de Waal, 2008;
Decety et al., 2011; Eisenberg et al., 2006; Hastings et al., 2006; Hoffman, 2007; Knafo et al., 2008; Vaish & Warneken, 2012).
Common assumptions are that the capacity to experience concern for the welfare of others is innate; that it evolved from natural
selection pressure for the care of offspring and other family members; and that with development, empathy-related responding
incorporates increasingly sophisticated emotional, cognitive, and behavioral components.

In line with this approach, it might be suggested that infants in the present experiments (a) felt empathic concern for the crying
baby, (b) assumed that the woman near the baby felt the same concern, (c) expected her to act on this concern, and hence (d) detected
a violation when she chose to ignore the baby instead.

Although this interpretation is plausible, there is some reason for doubting it. Recall that infants in Experiments 1 and 2 showed
very little affective concern when they heard the baby cry in the test events (all means were between 1= absent and 2= slight).
Moreover, correlations between these concern ratings and infants’ differential looking times at the ignore and comfort events were
not significant. Across the two experiments, 14/21 (67%) infants who showed some concern in one or both test trials looked longer at
the ignore than at the comfort event, whereas 15/17 (88%) infants who showed no visible concern at all did so. These results provide
little support for the suggestion that infants’ expectations about the woman’s actions were driven primarily by their empathic concern
for the crying baby.

Acquired expectation. According to the acquired-expectation approach, infants detect regularities, as they observe and interact
with their social environments, in how individuals typically behave toward others in different contexts. Learning may occur through
domain-general statistical-learning mechanisms (e.g., Paulus, 2014; Paulus & Moore, 2012; Perner, 2010; Ruffman et al., 2012),
through domain-specific mechanisms designed to facilitate the acquisition of the social rules that prevail in the local environment and
to motivate compliance with these rules (e.g., Sripada & Stich, 2006), or through socialization processes that enable children to
detect, internalize, and adhere to social rules (e.g., Killen & Cooley, 2014; Killen et al., 2013).

In line with this approach, it might be suggested that infants in the present experiments had already detected a particular social
rule, “adults attempt to comfort babies in distress”, based on the caring ministrations they had received from their own caregivers and
on similar ministrations they had observed directed at other infants. As a result, infants detected a violation in the ignore event when
the woman deviated from this rule.

Although this explanation is plausible, it does raise questions about how it might apply to very young infants. The percentages of
infants who, when the baby cried, detected a violation in the ignore event (i.e., looked longer at that event or triggered it more often)
were very similar across ages: 73% (16/22) of the 12-month-olds in Experiment 1, 78% (14/18) of the 4-month-olds in Experiment 2,
and 72% (13/18) of the 8-month-olds in Experiment 3 did so. This suggests that by 4months of age, most infants had detected the
regularity tested here and had generalized it sufficiently to extend it to the unfamiliar woman and baby in the events. To support this
suggestion, evidence would be needed that infants age 4months or younger can already acquire and generalize social rules.

Sociomoral expectation. According to the sociomoral-expectation approach, the “first draft” of human moral cognition (Graham
et al., 2013) includes a small set of abstract sociomoral principles that guides early reasoning about how individuals will act toward
others (e.g., Baillargeon et al., 2015; Brewer, 1999; Cosmides & Tooby, 2013; Graham et al., 2013; Krebs, 2008; Premack, 2007; Rai &
Fiske, 2011; Shweder et al., 1997). Common assumptions are that these principles evolved during the millions of years our ancestors
lived in small groups of hunter-gatherers, where survival depended on cooperation, and that different cultures implement, stress, and
rank-order the principles in different ways, resulting in the diverse moral landscape that exists in the world today.

Although there is much controversy over the number, nature, and contents of these sociomoral principles, two candidates seem
particularly relevant to our research. One principle is harm avoidance: Individuals will avoid harming other members of the same
broad moral circle and will assist those who are suffering, especially the young and the weak (e.g., Graham et al., 2013). In line with
this principle, infants in the present experiments might have expected the woman to care for the crying baby because it was a fellow
human, young and vulnerable, and clearly distressed. The other principle is ingroup support: Individuals will act in ways that support
other members of their social groups (e.g., Jin & Baillargeon, 2017). Because our test events depicted interactions between a woman
who was alone with a baby, and thus was likely to belong to the same social group as the baby (e.g., to be the baby’s mother, aunt, or
other caregiver), infants might have expected the woman to care for the crying baby because it was a member of her own social group
and in need of comfort.

Future research can evaluate these and related possibilities by showing infants mild distress scenarios involving comfort and
ignore events and varying whether the characters in the events are human or not, whether they belong to the same social group or
not, and whether the distressed character is a baby or not.W Such research would allow us to determine, for example, whether infants
view comforting as expected, in the case of humans, whenever an adult finds him- or herself alone with a crying baby, or only when
there is some reason to suppose that the adult and the baby belong to the same social group.

Recent findings by Spokes and Spelke (2017), obtained with non-human characters, already support the idea that infants do not
generally expect any adult to comfort any crying baby. In a series of experiments, 16-month-olds watched interactions among two
adult and three baby characters who all differed in shape and color. Infants detected a violation if a baby approached and danced
with a baby who had been soothed by a different adult as opposed to a baby who had been soothed by the same adult. These results

W ith older infants, it may also be important to vary the nature of the comforting responses presented. In adult-baby distress scenarios involving human characters,
for example, infants may come with age to expect more sophisticated responses from the adult (e.g., picking up and talking to the crying baby) than the simple
responses portrayed in the present research (e.g., rocking the baby’s stroller).
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suggest that infants assumed that each adult was selectively comforting the baby or babies in its own moral circle or social group, and
they therefore inferred an affiliation between the babies soothed by the same adult.A

5.2. Prior findings on comforting actions

Recall that when the 12- and 13-month-olds tested by Johnson, Biro, and their colleagues were shown an intense adult-baby
separation scenario (with faceless oval characters), only infants who experienced more supportive parenting gave evidence that they
expected the adult to return to the crying baby (Biro et al., 2015; Johnson et al., 2007, 2010). One interpretation of these re-
sults—consistent with the acquired-expectation approach described in the preceding section—is that infants with more supportive
parenting had learned from their social environments that caregivers typically respond to crying babies, whereas infants with less
supportive parenting had not.

As was suggested in the Introduction, another interpretation of these results—consistent with the sociomoral-expectation ap-
proach described above—is that both infants with more supportive parenting and infants with less supportive parenting expected the
adult to return to the crying baby, in line with abstract and early-emerging expectations of harm avoidance and/or ingroup support.
However, infants with less supportive parenting found the violation in the leave event distressing, due to their negative attachment-
related experiences, and they therefore tended to look away from it. This interpretation predicted that if shown a milder adult-baby
distress scenario, typical samples of infants might detect a violation when the adult failed to respond to the baby. The present
experiments supported this prediction: 12-, 8-, and 4-month-olds gave robust evidence that they detected a violation when an adult
ignored as opposed to comforted a crying baby. Moreover, infants rarely became distressed and showed at most very slight concern
when the baby cried, supporting the idea that we did succeed in creating a relatively mild adult-baby distress scenario.

There are, of course, other ways of reconciling our results with those of Johnson, Biro, and their colleagues (Biro et al., 2015;
Johnson et al., 2007, 2010). For example, it could be that the percentages of infants with more supportive parenting were consistently
higher in our experiments than in theirs. Thus, more of our infants had learned that caregivers typically comfort crying babies,
resulting in positive findings overall. Future research can examine this and other possibilities by presenting infants with more or less
supportive parenting with a range of distress scenarios, using both behavioral and physiological measures.

This research will be crucial for furthering our understanding of infants with less supportive parenting. In particular, if it is the
case that (a) from a very early age, infants expect individuals to care about their ingroup members and to support their welfare via
comforting, helping, and other prosocial actions, and (b) this abstract expectation persists even in the face of unsupportive parenting,
then this could help explain why lower quality parental care, which repeatedly violates this expectation, has enduring negative
consequences for social competence and mental health (e.g., Fearon, Bakermans-Kranenburg, Van IJzendoorn, Lapsley, & Roisman,
2010; Fraley, Roisman, & Haltigan, 2013; Groh, Roisman, Van IJzendoorn, Bakermans-Kranenburg, & Fearon, 2012; Groh et al.,
2014; Jaffari-Bimmel, Juffer, Van IJzendoorn, Bakermans-Kranenburg, & Mooijaart, 2006; Raby, Roisman, Fraley, & Simpson, 2015;
Roisman & Fraley, 2012).

5.3. Conclusions

Do infants expect individuals, in some contexts at least, to care for others in need and to act prosocially to restore or maintain their
welfare? Or do infants hold no particular expectation about whether individuals will act prosocially or antisocially toward others in
need? As was discussed in the Introduction, prior reports had revealed only one prosocial expectation in normative samples of infants:
17-month-olds expected a woman to help another woman from the same social group who needed instrumental assistance, and they
detected a violation if she ignored her instead (Jin & Baillargeon, 2017). The present experiments brought to light one additional
prosocial expectation: 4-, 8- and 12-month-olds expected a woman alone with a crying baby to comfort the baby, and they detected a
violation if she ignored the baby instead.

Our results provide the first demonstration that infants in the first year of life already possess at least one prosocial expectation
and, as such, they raise important questions for future research about the mechanisms responsible for the emergence of this ex-
pectation. In particular, does this expectation reflect a social rule that is generally acquired early in life, or does it stem from abstract
and early-emerging sociomoral principles, such as harm avoidance and/or ingroup support? Our results also call for additional
research on the effects of more or less supportive parenting on the prosocial expectation demonstrated here and related expectations.
Evidence that such expectations emerge early in life and persist, at least to some degree, in the face of unsupportive parenting, would
support a characterization of early morality that goes well beyond the acquisition of local social rules.

Finally, our results introduce to the field of infancy research a new forced-choice VOE method for assessing infants’ expectations
about events, the ITV method. As shown in Experiment 3, infants chose to watch again an event they viewed as unexpected over an
event they viewed as expected. This new method provides investigators with another valuable tool for exploring early prosocial and
moral expectations and hence for shedding light on the infant roots of human moral cognition.

A nother interpretation of our findings might be this: Perhaps young infants merely expect adults who hear an aversive noise (be it a crying baby or a smoke alarm)
and find it distressing to do something about it. Given the results of Johnson, Biro, Spokes and their colleagues, however, this interpretation seems unlikely (Biro et al.,
2015; Johnson et al., 2007, 2010; Spokes & Spelke, 2017). In the experiments of Spokes and Spelke, for example, it is unclear why infants would have expected a baby
to prefer another baby who was stopped from producing an aversive crying noise by the same adult as opposed to a different adult. In our own experiments, infants also
had no evidence that the adult was in any way distressed by the baby’s crying, as she turned toward the back of the room as soon as the crying began.
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