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How do children estimate numbers?
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How are people, even young
children, so good at
estimating numbers? One
possibility is that they use
other features like how big
the objects are to help get to
a number estimate, since
those features often change
with number.  

Thank you all for being part of the Johns Hopkins University Laboratory for Child Development community! Our
research would not be possible without families like yours. Thanks to you, we have been able to make exciting
discoveries about how babies and young children think about the world around them— discoveries that have been
featured in the New York Times, Washington Post, and on Good Morning America! We are delighted to share
updates on some of this recent work. Feel free to share with friends and family, to spread the word about how they,
too, can contribute to Baby Science!

Now that you have taken the time to make our research possible, we would like to take the time to update you on
the progress of our studies. 

Previous research in our lab has shown that babies
look longer at objects that behave in surprising
ways, and learn better about these objects
compared to objects that behave as expected... In
this study, we want to know whether babies are
also motivated to learn when people act in
surprising ways. Babies saw a person reach for one
of two objects multiple times, suggesting this
particular person really liked this particular object.
Then, the person suddenly reaches for the other,
previously-ignored object... an unexpected flip in
her preferences! So far, we are finding that infants
are not learning more following this unexpected
social event... This hints that babies might be more
ready to learn from reliable social agents that
behave in expected ways. Stay tuned as we
continue to try to understand the relationship
between surprise and early learning!

Wait! What? Why did she do that?

For example, 8 strawberries take up more space than 2
strawberries. But these features don't always go with
number -- for example, 1 watermelon is much bigger
than 8 strawberries! We are trying to figure out the
extent to which children use features like size to
estimate number in a visual scene. In this study with 5
to 10 year olds, there are two types of images. In the
first group, size helps you get the right answer. In the
other group, size doesn't go with number, so if you used
size to make a number estimate you will be less
accurate. You might think that children would be better
at guessing number when number and other features
go together. However, our preliminary results suggest
that children are actually better when size doesn't
pattern with number! This tells us that they can
perceive the number of objects in an image even when
the size of the objects gives them no clues about
number.



The flying fish
are racing!

Thinking about emotions

When we hear a loud
bark, we think a large
dog made it, and the
more people that split
a pizza, the smaller
each person will get. In 

How do young children reason
about what other people are
feeling? In this study, we have been
asking whether 3-5 year old
children can engage in complex
thinking about other people’s
feelings. In particular, we want to
know whether young children
understand that people can be
wrong about what others are
feeling. To answer this question we
showed preschool-aged children
short animated movies about kids
who had true beliefs about what
others were feeling (for example,
Sally thinks her friend is happy, and
her friend really is happy), or false
beliefs about what others were
feeling (Sally thinks her friend is
sad, but her friend really is happy).
We then asked children questions
about the stories to see whether
they understood this distinction.
We found that children undergo
significant development in this
ability. 3-year old children struggled
to understand that people can have
false beliefs about others’
emotions… just as they struggled to
understand that people can have
false beliefs about other aspects of
the world (for example, Sally thinks
her cat is in the attic, but it’s really
in the basement). 4-year old
children were starting to
demonstrate this ability…. And 5-
year old children were quite adept
at this reasoning. Overall, this study
adds to our understanding of how
children begin reasoning about
other people’s mental lives…  and
shows just how much they
accomplish in the first few years of
life! Cool!

In a series of studies, we
want to understand
whether infants and
preschoolers can reason
about people's abilities in
different situations. For
young babies, we play
videos of two people
building block towers. One 

Can babies and young
children reason about

others' abilities?

builds the towers normally, but the other is constrained either physically
(can't have her hands touch the blocks) or visually (wearing a blindfold).
Preliminary results show that babies seem to expect that a person with
limited visual access is more likely to build a shorter tower.
For preschoolers, we show videos of two people performing simple
tasks such as building block towers and drawing pictures, and ask
children to pick which person did what. There are different scenarios in
which one person was constrained -- the person was physically or
visually constrained, or has difficulty moving hands because of clumsy
gloves, or is distracted from a phone call. We also asked whether
children expect certain kinds of agents to be more capable than others,
based on enduring traits including their age or species. Preliminary
results suggest that children around age four can already infer who did
better in the tasks based on temporary constraints and enduring traits.
Taken together, it seems that infants already have rudimentary
understandings of different people’s abilities, and young children can
reason about what others can do given different situations.

other words, things can be ordered the same way (louder bark and
larger dog) or the opposite (more people with smaller slices). In the
current study, we are asking if infants have the ability to understand
these different ways. that orders can relate to each other. This
understanding would assist them in learning about relationships
between things in the world around them. We are close to finishing
testing the infants, and our results so far are showing that infants do
have the ability to learn the ways two orders can relate to one another!
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Members of our lab!

Thank you for your participation in our research! We hope
you come back to visit us soon! If you'd like to see if your
child(ren) is elible for any of our new studies, you can give
us a call at (410) 516-6068 or email us at
infant.research@jhu.edu.

The lab loves to attend events in the community! You can
find us at the Johns Hopkins University Spring Fair and
the 32nd street farmer's market!

In the community!

Every day, people commonly use phrases such as
"all children are playing with a ball" or "each child
gets a toy" to express groupings of objects. But
when did we develop the ability to group things in
this way? Do we need language to understand the
difference between "all" and "each"? Our studies
attempt to research just that! We ask our questions
by showing babies short videos of multiple
arrowheads chasing balls. In the "all" video, multiple
arrowheads chase a singular ball, and in the "each"
video, individual arrowheads chase a different ball.
In one experiment, testing the concept "all", we see if
babies can differentiate between a video of 5
arrowheads collectively following a singular ball and
a video of 5 arrowheads not doing that. In the other
experiment testing the concept "each" tests if babies
can differentiate between a video of 5 arrowheads
individually chasing a ball and a video of 5
arrowheads not doing that. These experiments will
help us understand when babies begin to use the
basic logical concepts “each” and “all”— cool!

Come visit us virtually again soon!

Each of them or All of them:
Do babies know the difference?


