BY STUART G. WALESH PH.D., P.E., F.NSPE

CAN
MAKE YOU A MORE

—FEECIVE

ENGINEER?

VISION DOMINATES OUR OTHER SENSES—HEARING, SMELL-
ING, TASTING, TOUCHING, AND BALANCE. ACCORDING TO
NEUROSCIENTISTS, THE SENSE OF SIGHT EMPLOYS CON-
NECTIONS TO MORE PARTS OF OUR BRAIN THAN ANY OF
THE OTHER SENSES DO. IF WE WANT TO EFFECTIVELY
LEARN OR TEACH A SUBJECT, UNDERSTAND OR EXPLAIN
SOMETHING, WE SHOULD USE IMAGES.

Stronger visual abilities can help us be more effective and innovative, work and live smarter.
Experience reveals that those of us who practice, as amateurs or professionally, one of the visual
arts (such as drawing, painting, sculpture, or photography) develop enhanced observational capa-
bilities. We see what others don’t. Accordingly, we literally and metaphorically define more thor-
oughly issues, problems, and opportunities, and we generate more innovative resolutions of them.
In Seeing With the Mind’s Eye: The History, Techniques, and Uses of Visualization, the authors
write, “Learning to see directly affects the ability to visualize. In seeing, the images are external;
in visualizing, the images are internal.”
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Many engineers will be more effective, espe-
cially more innovative and communicative, if
they engage in a visual art—not just study
one. My experience and research suggest that
art’s professional and personal value emanates
from actively doing it. Incidentally, I suspect
that some of what I share is applicable to the
performing arts as well.

More seeing and, relatively speaking, less
just looking, is an inevitable by-product of
practicing visual arts. Really seeing gradually
becomes habitual for artists. When looking at
anything, artists, relative to others, tend to see
composition, shapes, colors, values, and details.
As noted by Ralph Waldo Emerson, “The mind,
once stretched by a new idea, never returns to
its original dimensions.” And so it is once we
engage in visual arts.

Drawing on the History of Drawing

To put visual arts in perspective, consider the
evolution of one visual art form: pencil drawing,
starting with the freehand version. Drawing,
which means converting “a mental image into a
visually-recognizable form,” was first employed
at least four millennia ago by the predecessors of
what are now scientists, engineers, architects,
and other similar technical professionals.

Beginning about 1820, US engineers and
other technical personnel started to learn projec-
tion or mechanical drawing, based on the French
system first developed by Gaspard Monge. This
systematic manual, but not freehand, form of
drawing used tools like straight edges, triangles,
and circle guides.

Near the end of the last century, the
drawing component of engineering changed
drastically, in that computerized graphic tools
gradually eclipsed systematic manual drawing.
Computer-aided graphics replaced graphite
graphics. Therefore, today US engineering and
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scientific/technical education rarely includes
manual drawing, and it is rare in practice.

Advances in drawing, from freehand to
the more disciplined projection drawing and
into today's computerized drawing, have
been largely beneficial, mainly because they
increased the efficiency of drawing and the use
of drawings.

However, these changes have had the nega-
tive effect of removing some right-brain stimulus
potential from engineering education and, as a
result, from practice. While computer-aided design
and drafting tools are more sophisticated than
freehand drawing, they share one characteristic—
they are primarily left-brained.

In contrast, “freehand drawing, being free
of technical symbols, is dominated by the right
hemisphere of the brain,” explains the 1986
book Engineering: An Introduction to a Creative
Profession. Further elaborated in the 2009
Successful Education: How to Educate Creative
Engineers, “The spontaneity of freehand design,
rather than being superfluous, permitted direct
expression by parts of the brain that are not
engaged by computer-aided drafting tools.”

As visual thinking consultant Dan Roam puts
it, “Computers make it easy to draw the wrong
thing.” Computer-aided drawing tools might
also tempt us to draw the same old things or
stop too soon in our creative-innovative efforts.
“Technically-perfect, computer-generated draw-
ings always seem to be complete and imply that
the work is over,” notes Successful Education.
These technically-perfect drawings limit a
student’s or practitioner’s creativity and inno-
vation because of the “limited number of objects
available in a given computer tool.”

This historic sketch, while recognizing
the advantages of computer-aided drawing,
suggests that we should also recognize the
disadvantages of over- or sole reliance on it.
Why? Because freehand drawing, when used in
series or parallel with computer-aided drawing,
offers engineers, scientists, and other profes-
sionals significant benefits.

Enhancing Our Effectiveness

As Engineers and Artists

What does enhanced seeing, derived from
freehand drawing and other visual arts, have
to do with professional work? Improved seeing,
whether literally or figuratively, further enables
us to define more completely and accurately an
issue to be resolved, a problem to be solved, or
an opportunity to be pursued. To paraphrase
and expand the expression “a problem well

THE MAGAZINE FOR PROFESSIONAL ENGINEERS

25



defined is half solved,” a challenge more
completely and accurately seen, both
physically and figuratively, is half resolved,
solved, or pursued. We are likely to gain
valuable enhanced literal and metaphorical
diagnostic vision because of participating
in freehand drawing or other visual arts.
That enhanced seeing will also enable us
to more thoroughly and creatively visualize
solutions to the challenges we face.

Learn from the work and words of some
engineer-artists:

As a teenager, Leonardo da Vinci spent
time in Florence, where he learned about
and aspired to become one of the “ingenios,”
the engineer/artists. Later, da Vinci, now the
engineer-artist-scientist, dissected more
than 30 human cadavers and many animal
corpses. He conducted the first documented
autopsy, in effect making da Vinci pathol-
ogy'’s founder.

Because da Vinci saw, and could draw,
now others could see what they had not
seen. He said there are three classes of
people: “those who see, those who see
when they are shown, those who do not
see,” which supports the idea that doing
art can enhance the sight of those who want
to see more.

The architectural and engineering firm
headed by Santiago Calatrava, the famous
Spanish-born engineer and architect,
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designs creative, now-signature structures.
Examples include a gently twisted Malmo,
Sweden, skyscraper influenced by the
human spine; a portion of the Milwaukee,
Wisconsin, art museum with wings that
open to the sky to moderate interior illumina-
tion; and the Lisbon, Portugal, train station
inspired by a palm tree forest.

Calatrava earned a degree in architec-
ture and a doctorate in civil engineering.
He has held engineering licenses in the US,
such as in Texas and Wisconsin. Calatrava
draws, paints, sculpts, and does ceramics.
He synthesizes some of his interests with
this thought: “I have tried to get close

to the frontier between architecture and
sculpture and to understand architecture
as an art.” And maybe we could replace
“architecture” with “engineering,” or add
“architecture” to “engineering” based
on Calatrava’'s engineering-architecture
masterpieces. As a Smithsonian article
noted, “Being an engineer frees him to
make his architecture daring.”

Artist Wendy Crone is a professor in the
Department of Engineering Physics at the
University of Wisconsin — Madison where
she also has appointments in the depart-
ments of Biomedical Engineering and
Materials Science and Engineering. Crone's
research specialty is solid mechanics, which
has connected her to nanotechnology and
biotechnology. She does sculpting and
pottery and paints with pastels.

In her research, Crone uses microscopy—
that is, instrumentation that provides images
of objects not visible to the naked eye. She

says, “The ability to see detail and attend

to subtle changes in images is critical to my
engineering research,” and she believes that
“these skills are enhanced by my practice
of painting.”

As a teacher, Crone uses her art knowl-
edge and skill to prepare visuals that
enable students to understand complex
concepts. Her art also supports collabora-
tion with professional artists and scientists
in preparing presentations, writing articles
and papers, and designing museum exhibits.

Stephen Ressler, P.E., professor emeritus
for the US Military Academy, works in oil,
watercolor, pencil, and pen and ink. He
creates mostly landscapes and architec-
tural images.

He says, “doing art has been immensely
influential in my development as an engineer
and, especially, as an engineering educator.”
Ressler describes the benefits of being an
engineer-artist as dual-directional.

Doing art helps him be a more effec-
tive engineer because now he is more
able to develop two-dimensional repre-
sentations of three-dimensional objects;
see details he might otherwise have
missed; use sketches to communicate,
particularly in design, and on a chalk-
board when teaching; compose presen-
tations; and develop three-dimensional
computer models.

And doing engineering has made him a
more effective artist because he can see and
represent three-dimensional objects in two
dimensions, see and represent detail, and
master perspective drawing methods.

Like some of the preceding, I am an
amateur artist working in pencil and
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acrylic and prefer realism such as land-
scapes and animals. A decade ago, after
a five-decade lapse, I took a one-day free-
hand pencil drawing course, and enjoyed
it. Classes and drawing continued, initially
as a diversion but also because I gradually
saw intriguing connections between doing
art and doing engineering.

Some of my now-learned insights are
identical to those already shared, in that,
broadly stated, doing engineering enables
me to do art, and doing art enables me to be
a more effective engineer.

Consider a few more examples of the
latter:

The accomplished artist applies rules of
composition to draw us in, set a mood, and
send a message. We are not sure why, but
the human brain tends to respond favorably
to classical composition rules traced back
to at least the Renaissance. Many of those
art rules also rule effective communication

©Published by the National Society of Professional Engineers, March/April 2019

h

by engineers. For example, when designing
an image, such as for a slide, put the focus
point or principal image off-center, not in
the center, though the latter would be a
natural tendency.

And the odd-over-even composition
rule, when applied to written or visual engi-
neering communication, means favoring an
odd number of major points, objects, conclu-
sions, or recommendations.

Too many presentation slides use the
format of a statement followed by several
to many lines of text, each preceded by
a bullet. In light of vision being the most
powerful sense and recognizing composi-
tion rules, such as create a focus point and
use an odd number, why do we make bland,
all-text slides? Experience, art, and research
indicate that the most effective slides, as
determined by audience understanding and
remembering, contain a declarative state-
ment and a supporting image.

Benefits and Joys

Because vision dominates our senses,
enhanced visual abilities enable engineers
to be more effective. By doing—not just
studying—one of the visual arts, such as
drawing, painting, sculpture, or photog-
raphy, we develop enhanced observational
capabilities. We see what others don't.
Therefore, we more thoroughly define
issues, problems, and opportunities and we
more creatively resolve them.

Doing art enhances the development
and ability of engineers. We see more
details; more effectively represent three-
dimensional objects with two-dimensional
images; compose more-communicative text
and images for presentations, published arti-
cles, and papers; and produce more creative
processes, products, structures, facilities,
and systems.

The engineer-art connection also works
in the opposite direction. Engaging in engi-
neering equips us to create enjoyable and
productive art. Because we readily “see”
in three dimensions, we can represent an
object in two dimensions, and we under-
stand principles of perspective drawing.

However, please recognize that just as
we do some of our engineering for the fun
of it, artists do some of their art for pleasure.
For me, hours fly by as I enjoyably create
images with pencils and paint. If you are not
engaging in visual arts, consider exploring
it. You may find a new joy—and enhanced
engineering capability.

What do you think? Get in touch and
share your perspective.

Stuart G. Walesh, Ph.D., P.E., F.NSPE,
is an independent consultant-teacher-
author providing engineering, lead-
ership, management, and education/
training services. His most recent book is
Introduction to Creativity and Innovation
for Engineers (Pearson 2017). Contact him
at stuwalesh@comcast.net or visit www.
HelpingYouEngineerYourFuture.com.
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