Science and Art: A Fantastic
Combination
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Augustana College




How did | get to this point?

e Just a regular kid... loved drawing and nature




How did | get to this point?

* Undergraduate research — what it taught me
about illustrating
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Looking Back

* How drawing impacted my memories and
improved my learning
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DEPRESSED SUPERCOOLING POINT AND INCREASED G
CONCENTRATION IN OVERWINTERING ADULT TIGER BEETLE
(Cicindelida)

J. Muir!

Abstract

BACKGROUND: Tiger beetles are a widely distributed group including species that may be exposed
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Conservation

A Global Synthesis
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Entomology
and
Fashion

@dr.beetle



Science and
Art

Promoting the Conservation of the

alt Creek Tiger Beetle
Using the Visual Arts

TIERNEY R. BROSIUS, LEON HIGLEY, ano LANA JOHNSON
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Fig. 1. 0il painting by Jessa Huebing-Reitinger for Salt Creek
tiger beetle art exhibit. 60" x 44",




What is common
ground between
science and art?




Science is making observations

B3

In the realm of scientific
observation, luck is granted only
to those who are prepared.

~ Louis Pasteur
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Deep Seeing




ience or Art?

Early Sc




Lascaux, France




Leonardo da Vinci

Know to See
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Issac Newton
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Merian
1647-1717

llluminated Copper-engraving
from Metamorphosis insectorum
Surinamensium, Plate VI. 1705 by
Maria Sibylla Merian.




Erasmus Darwin

1731-1802
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Carl Linnaeus
1707-1778

Father of taxonomy
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Beatrix Potter
1866-1943




Beatrix Potter

1866-1943




~ WHATIS
Scientific
lllustration ?



Art Serving Science,
Science Serving Art



Photography vs. lllustration




Branches of Science

Technical Invertebrate Fossils
Anthropology .
| Diagrams Ornithology
Vertebrate Fossils Medical
Wildlife Archaeology Paleoanthropology
Botany
Astronomy  Eptomology Map Making g o ooie
Veterinary  geology Paleobotany
Cartography Herpetology Invertebrates

Charts & Graphs  |cthyology



Simulated Versus Measured Growth
of Yellow Perch in a Recirculating System
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John Cody






Wall of Birds — The Cornell Lab

Emperor Penguin Flame Robin Gouldian Finch Great Cormorant
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Fig.6. Northbourne Roman Cemetery. QObjects from the Burials.,
Burial 7 (Nos.16-18); Butial 9 (Nos.19&20); Burial 10 (Nos.21422)
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How my interest in art has changed
the way | 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?

e “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  ~ - R
support inferencing  ../notadamandsteve.com
processes

— Graesser and
Goodman 1985




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



Zull’s Proposals for Deeper Learning

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

Jelee THE BRAIN

Make ALL learning experiential

—Zull 2002
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Example Prompts

GENETICS

Sponges, an ancient phylum, are providing

Evolutionary Insights from Sponges i o srinas anies

lllustrate a food particle
being taken up in each
major sponge body form.

Michael W. Taylor, Robert W. Thacker, Ute Hentschel

ponges (phylum Porifera) are among
the most ancient of the multicellular

animals, or Metazoa, with a fossil

water through their bodies, w can contain
aremarkable number of microbial symbionts.
onges lack many c
ical of animals, but recent genomic studies—
including the report by J on ef al. on page
1893 of this issue (2}—have shown that th
y maj nilies.
Sponges are thus invaluable systems for
studying the evolution of metazoans and their
interactions with microorganisms. Furthe
more, their highly stable skeletons are of
interest to materials scientists.

events g to the abili
to bioc Recent studie:
including that by Jackson et al.,
are beginning to provide an
answer to this question.
Jackson e al. use the Indo-
Pacific sponge A strosclera wi
leyana to show that the last
common ancestor
zoans possessed a precursor to
the zarbon
This gene fami!
animals today in a range of
processes including ion tran:
port, pH regulation, and bio-
mineralization (4). By integrat-
ing molecular techniques rang-
ing from protein sequencing to

omine on i O feature  gene ession ¢ ol -
) Bio nnn:ra]}z;l(h.n is an important feature  gene expression, the authors Never alone. The Caribbean spc
of metazoan life. Animals including verte- identified a group of closely ohare of micr:

brates, insects, mollu: and sponges usd

Depict how sponge size is
related to surface area an

as bones, seashells, and coral reefs (3). Bio|
[ ] ification arose among many metazoal g

lineages during the “Cambrian explosion,
between 530 and 520 million years agol ﬁ
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Example Prompts

* lllustrate the flow of water through the water-
vascular system and how it relates to movement in
echinoderms.

ol e . L o -,’(-—
-
— . 'a Zoological Journal of the Linnean Society, 2009, 157, 420-432. With 5 figures

The oldest cinctan carpoid (stem-group Echinodermata),
and the evolution of the water vascular system

IMRAN A RAHMAN™ and SAMUEL ZAMORA?

Department of Earth Science and Engineering, Imperi lege London, Lond SW7 2AZ, UK
2Area y Museo de Paleontologia, Departamento de Ciencias de la Tierra, 1 idad de Zara,
E-50009, Zaragoza, Spain

Received 20 May 2008; accepted for publication 22 August 2008

Stone canal

A new cinctan (Profocinctus mansillaensis gen. et
Chains (north-east Spain), is described with the aid o
models. Investigation in this manner was possible befff
preserved as recrystallized calcite. Protocinetus gen
feeding groove and an open posterior marginal frame (
amongst cinctans. Through the study of original specin
palaeobiology of Protocinctus gen. nov.: cincta

gut, using their posterior appendage to aid stability on t}
the evolutionary ory of the echinoderm ste y
vascular system (basal) to one constructed from just {
observed in another group of stem-group echinoderms, t}
ancestor of the echinoderms and hemichordates.

Madreporite
Ring Canal

Tiedmann's body Radial canal

Tube feet © 2009 The Linnean Society of London, Zoological Joujf e
ube ree doi: 10.1111/.1096-3642.2008.00517.x

Polian Ampullae

= Ring canal
vesicle

Ampulla

Podia/Sucker Lateral canal =5
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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”

| think that making us draw things helped me
learn”

“Drawing was my favorite part of lab”

“I didn’t know | could learn to draw”



Future Directions for Research

* Artist Scientist Partnership: Lindsay Olson




The power of our sketchbooks
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Example Prompts

* lllustrate how a jellyfish gains nutrients using the
following concepts: nerve net, nematocyst,
gastodermis, epidermis, mesoglea, ect....




Why | draw?
Why should everyone draw?
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Drawing to educate myself




Always learning new things:
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Marjorie Courtenay-Latimer

THE COELACANTH
,.-"fi\. December 1938
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“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
14




S

» W ) e r
r_." '%l = fﬂf' ~ - .
..‘l. E:; .Iliﬂ Ji..
s T =t "
N = = v

A
[






	Science and Art: A Fantastic Combination�Tierney Brosius��
	How did I get to this point?
	How did I get to this point?
	Looking Back
	Entomology Professor at Augustana College�
	Science
	Art
	Art
	Entomology �and�Fashion�@dr.beetle
	Science and� Art
	What is common ground between science and art?
	Science is making observations
	Early Science or Art?
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Maria Sibylla Merian�1647-1717
	Erasmus Darwin�1731–1802
	Carl Linnaeus�1707–1778 ��Father of taxonomy
	Slide Number 24
	Slide Number 25
	Scientific Illustration
	Art Serving Science, �Science Serving Art
	Photography vs. Illustration
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Wall of Birds – The Cornell Lab
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	How my interest in art has changed the way I teach science
	Early Classroom Frustrations
	Some Core Concepts that can be addressed by illustration
	Why is active learning so important?
	Drawing is Active Learning�… but in a special way
	Why Drawing Works
	Drawing is Transformative!
	Zull’s Proposals for Deeper Learning
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Example Prompts
	Example Prompts
	Slide Number 55
	Student Response
	Future Directions for Research
	The power of our sketchbooks
	Example Prompts
	Why I draw?�Why should everyone draw?
	Drawing to educate myself
	Always learning new things:
	Slide Number 63
	Slide Number 64
	Slide Number 65
	“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.”���
	If you have a creative side nurture it! 
	Slide Number 68
	Slide Number 69

