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Combination
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How did I get to this point?

• Just a regular kid… loved drawing and nature



How did I get to this point?

• Undergraduate research – what it taught me 
about illustrating



Looking Back

• How drawing impacted my memories and 
improved my learning
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What is common 
ground between 
science and art?



Science is making observations

Deep Seeing



James R. DeForge, Bighorn Institute, CA

Early Science or Art?
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Know to See
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Illuminated Copper-engraving 
from Metamorphosis insectorum
Surinamensium, Plate VI. 1705 by 
Maria Sibylla Merian.
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Scientific 
Illustration
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?



Art Serving Science, 
Science Serving Art

1647-1717



Photography vs. Illustration
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John Cody





Wall of Birds – The Cornell Lab
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How my interest in art has changed 
the way I teach science



Early Classroom Frustrations

• Lack of active learning
• Lost students in labs



Some Core Concepts that can be 
addressed by illustration

• Create an active learning environment –

bestwallpapers.com



Why is active learning so important?

• “Active learning increases student 
performance in science, engineering, and 
mathematics” - Freeman et al. 2013 
– Students in traditional lecture classes 1.5 times 

more likely to fail than classes with active 
learning



Drawing is Active Learning
… but in a special way

• Direct activation of 
previously stored 
concepts facilitates 
comprehension and 
further activates 
stored knowledge to 
support inferencing 
processes
– Graesser and 

Goodman 1985

http://notadamandsteve.com



Why Drawing Works

• Students have information, but it does not 
automatically produce useful knowledge

• Something must change in the brain to create 
true understanding

• True ownership of knowledge: change in the 
learner from a receiver to a producer –Zull 2002

• Changing data to knowing is a “transformation 
experience”  - Klob 1984



Drawing is 
Transformative!

• Whole brain engagement
– Sensory cortex: vision, hearing , touch, smells, taste

– Back integrative cortex: integrates sensory information 
to create images and meaning

– Frontal integrative cortex: memory recall and 
organizing actions and activities of the body

– Motor cortex: triggers coordinated and voluntary muscle 
contractions in the body (speech, writing, drawing)

–Zull 2002



• Assignments given to intentionally 
integrate experience and memory 
through reflection

• Insist that students develop their 
own abstract ideas and explanation 
(use integrative frontal cortex)

• Bring in the motor brain. Insist that 
students actively demonstrate their 
ideas

• Make ALL learning experiential

Zull’s Proposals for Deeper Learning

–Zull 2002









Example Prompts
• Illustrate a food particle 

being taken up in each 
major sponge body form. 
Depict how sponge size is 
related to surface area and 
therefor sponge form.



Example Prompts
• Illustrate the flow of water through the water-

vascular system and how it relates to movement in 
echinoderms.
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Student Response

• “It was so much fun to draw things in lab. I still 
have my beetle hanging up in my room”

• I think that making us draw things helped me 
learn”

• “Drawing was my favorite part of lab”

• “I didn’t know I could learn to draw”



Future Directions for Research

• Artist Scientist Partnership: Lindsay Olson



The power of our sketchbooks



• Illustrate how a jellyfish gains nutrients using the 
following concepts: nerve net, nematocyst, 
gastodermis, epidermis, mesoglea, ect…. 

Example Prompts



Why I draw?
Why should everyone draw?



Drawing to educate myself



Always learning new things:





Marjorie Courtenay-Latimer





“Scientific Illustration is a marriage of science and 
art in a way that’s elegant and informative. I want 
the information to be beautiful, but if it doesn’t 
deliver the information, it’s ultimately a failure.”

- Edward Bell
Retired Art Director

Scientific American magazine 



If you have a creative side nurture 
it! 
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