
 

Children's drawings contain valuable
information about how they think

February 23 2024, by Madeline Reinsel

  
 

  

Examples of correctly classified drawings from each of the 48 categories
presented at the experiment station in alphabetical order: airplane, apple, bear,
bed, bee, bike, bird, boat, book, bottle, bowl, cactus, (2nd row): camel, car, cat,
chair, clock, couch, cow, cup, dog, elephant, face, fish, (3rd row): frog, hand,
hat, horse, house, ice cream, key, lamp, mushroom, octopus, person, phone, (4th
row): piano, rabbit, scissors, sheep, snail, spider, tiger, train, tree, TV, watch,
whale. (Image credit: Long, B., Fan, J.E., Huey, H. et al. Parallel developmental
changes in children’s production and recognition of line drawings of visual
concepts. Credit: Nature Communications (2024). DOI:
10.1038/s41467-023-44529-9. CC BY 4.0 DEED

Children's ability to draw recognizable objects and to recognize each
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other's drawings improves concurrently throughout childhood, according
to a new study from Stanford University.

In work published Feb. 8 in Nature Communications, the researchers
used machine learning algorithms to analyze changes in a large sample of
drawings of children from the ages of 2 to 10.

The study, conducted by researchers Bria Long, Judith Fan, Holly Huey,
Zixian Chai, and Michael Frank, found that children's ability to draw
and recognize objects develops in parallel. It also found that not all the
improvement in drawing recognizability throughout childhood could be
attributed to improvement in drawing skill or inclusion of stereotypical
attributes, such as tall ears on a rabbit.

"The kinds of features that lead drawings from older children to be
recognizable don't seem to be driven by just a single feature that all the
older kids learn to include in their drawings," said Judith Fan, an
assistant professor of psychology in the School of Humanities and
Sciences and principal investigator of the Cognitive Tools Lab. "It's
something much more complex that these machine learning systems are
picking up on."

Using machine learning enabled the researchers to interpret the large
sample size of drawings in this study and highlighted subtleties that
helped them understand how children perceive the world, and how they
communicate those perceptions through drawing.

Data and doodles

To conduct the study, researchers worked with staff members from the
Children's Discovery Museum of San Jose to install a kiosk within the
museum. The kiosk displayed recorded video prompts of the study's first
author, Stanford psychology postdoctoral fellow Bria Long, asking
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children to draw certain animals or objects.

After receiving the prompt, children using the kiosk would then have 30
seconds to draw the object using their fingertip on a digital tablet.
Children using the kiosk were also asked to identify the objects drawn
by other children in a guessing game, and to trace objects shown on the
screen to assess their motor skills.

After collecting around 37,000 individual drawings from the kiosk, the
researchers used machine learning algorithms to analyze each drawing's
recognizability. Then, the researchers collected data on the distinct
object parts of each image in around 2,000 of the drawings, annotated by
adult participants who were asked to describe what part of the object the
children had drawn with each pen stroke (e.g., "head" or "tail").

"Scientists have been interested in children's drawings for quite a long
time," said Long, referencing past studies on how children draw
recognizable objects. "But this is the first time that we have been able to
combine digital drawings with innovations in machine learning to
analyze drawings at scale over development."

The researchers hope that future work in this area will include similar
studies across different cultural groups, in both children and adults.

Drawing conclusions

This large-scale work adds robust support to previous findings that as
children grow up, their ability to both recognize and draw animals and
objects increases. The fact that the analysis assessed such a sizable set of
drawings allowed the researchers to infer more nuanced conclusions than
past studies, where far fewer drawings were analyzed by humans.

Although the recognizability of the drawings increased with age, the
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researchers found that the increase wasn't completely explained by
improvements in motor control. Even trademark features that children
learn to recognize and include in their drawings over time, such as eight
legs on a spider, did not fully explain the increase. This suggests that
children's improvement over time reflects not just what they directly
observe or are able to produce, but also a change in how they think about
objects.

"Children's drawings reflect not just their ability to draw, but something
about what they know about these objects," said Long. "And you see
these changes both in their ability to produce these drawings and also to
recognize other children's drawings."

According to the researchers, even drawings that are unrecognizable can
convey clues about the child's intent. For instance, a drawing of a tiger
may not be recognizable as a tiger, but is still clearly an animal. Children
were also able to convey information about the real-world size of the
drawing's subject, even if the drawing itself was otherwise mysterious.

"Children's drawings contain a lot of rich information about what they
know. And we think this is a really cool way to learn about what children
are thinking," said Long. "Just because your child isn't drawing
something really well doesn't mean that they're not expressing interesting
knowledge about that category."

  More information: Bria Long et al, Parallel developmental changes in
children's production and recognition of line drawings of visual
concepts, Nature Communications (2024). DOI:
10.1038/s41467-023-44529-9
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