
Background, Aims, & Intellectual Merit From nearly the start of life, infants attend to 
others emotional expressions. Why? What information are they looking for? Emotions can 
provide infants with much useful information about the world, enabling them to, for example, 
decide whether a given situation is safe or dangerous, as when using social referencing1. But do 
infants use emotions even in non-emotionally-heightened situations to solve everyday problems? 
One such problem is figuring out how many objects are in a scene—an ability that is critical to 
navigating in the world and to establishing goals. One way to figure out how many objects are in 
a scene is to just look, but sometimes objects are hidden. Previous research suggests that by 9-
months-old, infants can use spoken labels to figure out how many hidden objects are present 
(i.e., to “individuate”)2,3. For example, infants who hear “A dax! A blick!” will infer the presence 
of two distinct objects. Another potential source of information comes from people’s emotional 
reactions1,4, but it remains unknown whether infants actually can make use of emotions to solve 
the problem of object individuation. The intellectual merit of this proposal critically exists 
across two domains: despite research showing that infants readily represent objects and 
also represent emotions, the extent to which social and emotional cognition interact with 
object representation remains unknown. I plan to address this gap in a series of 2 experiments. 
 Experiment 1 First I will ask whether older infants can use inconsistencies between 
emotions to individuate objects (Aim 1). To find out, I will test 47 18- to 28-month-old infants 
in a manual search task (determined by a power analysis to observe an interaction of age and 
performance by trial type; d =.8). Given that by 18- months emotional reactions influence 
exploration behaviors4, it is possible by this age infants may begin to use emotion expressions for 
more nuanced cognitive behaviors (i.e. object individuation). Method Objects will be hidden in a 
box for infants to reach in and retrieve. At test, the experimenter will place the box on the table, 
preloaded with one object. After looking into the box, the experimenter either will utter two 
inconsistent emotion expressions (“Wow! Yuck!”), or two consistent emotion expressions 
(“Wow! Yay!”). The experimenter will then reach in and remove the object from the box, 
keeping it hidden from infants by putting it into a bucket. If infants recognize that two 
inconsistent emotional utterances should not apply to a single object, they should establish 
representations of two distinct objects in the box, and thus should search the box for the 2nd 
object. Similarly, if infants recognize that two distinct but consistent emotional utterances can 
refer to a single object, they should establish just a single object representation, and should not 
search. The dependent measure is how long infants search the box for the 10 seconds following 
the presentation. Infants will receive four test trials with type of expressions counterbalanced. 
Expected Results I hypothesize that older infants (~23-months) will recognize that inconsistent, 
but not consistent, emotion expressions indicate the presence of 2 objects (i.e. they will continue 
to search for a second object) (Fig.1). This finding would suggest that by 23-months infants can 
use emotion expressions to individuate objects, but the younger infants are unable to represent 
two distinct objects using emotion expressions despite being able to use distinct word labels. 
Alternatively, perhaps older infants’ increased search following inconsistent trials is a result of 
receiving high levels of emotional variance, rather than successful object individuation. Expt. 2 
addresses this, and extends this work into the social domain.  

Experiment 2 In order to use emotions for object individuation, it is critical to correctly 
represent the number of social agents experiencing the emotions. For example, it is perfectly 
acceptable for two different people to have contrasting emotional reactions to a single stimulus (I 
think “yum” and you think “yuck”). But it is illogical for a single person to have contrasting 
reactions to a single object. Do infants recognize that emotion cues must be interpreted in 



light of who is expressing the emotions?	Expt. 2 will parallel the method of Expt. 1, except that 
two distinct puppets will “produce” the utterances, rather than the single experimenter. During 
test, 47 18- to 28-month olds will see one puppet look inside the box and utter one expression 
(“Wow!”), then the other puppet will look in the box and either match that valence of that 
expression (“Yay!”), or utter an inconsistent expression (“Yuck!”). If infants recognize that two 
different agents can have two opposing emotional responses to one object, they may establish a 
representation of only one object (in contrast to the predicted results of Expt. 1). But if infants 
expect all social agents to react the same way to a given stimulus, they should establish 
representations of two distinct objects. Expected Results I expect infants to search for similar 
durations across all trials, suggesting that infants recognize that the use of emotions to 
individuate objects requires representing how many different social entities are experiencing 
those emotions (Fig.1). Such a finding would also rule out the possibility that the results of Expt. 
1 were caused by differences in the 
amount of emotional variance 
across trials. In fact, this finding 
would indicate that infants can use 
emotion expressions to facilitate 
object individuation just as they can 
with words, though this might lag 
behind in development. To confirm 
these findings and further 
investigate using social cues to 
individuate objects, a third future 
experiment would aim to replicate 
past findings individuation using 
word labels2,3. 

Broader Impacts To 
navigate the world, humans use a combination of salient information (e.g. direct instruction, 
observation) and indirect cues (e.g. gaze, reactions). The ability to integrate these cues is vital to 
social understanding and cognitive functioning. The proposed research seeks to fill a long-
awaited gap in cognitive, emotion, and social literature and its broader impacts extend well 
into educational settings. Investigating the relation between children’s interpretation of the 
social world and their basic cognitive abilities may help us better understand how children learn 
from both direct and indirect cues from their peers, caregivers, and teachers, with potential 
implications for enhancing educational instruction. I plan to disseminate these findings through 
journal publications and conference presentations. At the field level, I plan to continue my 
mentorship of undergraduate students throughout my graduate training, with the goal of giving 
mentees a solid understanding of child development research and the methodologies needed to 
answer pressing questions on infants’ developing cognition.  
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Fig. 1. Expected results from Experiments 1 & 2, mean search times for 
consistent vs. inconsistent trials. Error bars represent estimated 
standard error of the mean. *p<0.05    


