§ Engineering Intuition

i Discussion Facilitator:
i Wendy C. Crone, Assistant Professor
i Engineering Physics

| Personal Statement of Belief:

| contend that intuition is a skill that should
be developed in anovice engineer.

Basisfor Today’s Discussion:

In order to aid learnersin the development of
their intuition, we as teachers must
understand what it is.
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e |ndividual Exercise;

Recall a particular instance
when you used intuition to
solve a problem or direct your
efforts of inquiry.

[ “messages” about
peopl e

I repairing a bike
| i ght

[I poor design of
brot her’ s garage
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Follow-Up Discussion:

How do you recognize
Intuition when you use 1t?

[ a paragraph appears in
my m nd about sonmeone

[0 I amless anal ytical

[1 the results are based on
ny experiences

i1t feels alittle
enbarrassi ng because it
seens unscientific

[1 the solution cones to ne
| n chunks
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e Group Discussion:
How do you define intuition?

How isintuition defined differently in

other fields and by other people?

[0 ready insight that nay be
based on experience

[ connecti ons between things
| earned i n the past

[ a conclusion that feels right
(gut feeling)

[ pattern recognition

O intuition is different for
probl em sol vi ng and
| nt er personal interaction

[0 systens thinking on a
holistic | evel

[ experience that has not yet

been processed
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Definitions of Intuition

* Intuition as defined by Merriam Webster:

1 : quick and ready insight

2 a . immediate apprehension or cognition

b : knowledge or conviction gained by intuition
c. the power or faculty of attaining to direct
knowledge or cognition without evident
rational thought and inference

* Intuition discussed in Encyclopeadia Britannica

...the power of obtaining knowledge that
cannot be acquired either by inference or
observation, by reason or experience. As such,
intuition is thought of as an original,
Independent source of knowledge ...
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e Think-Pair-Share Exercise;

Describe arecent situation In
which you were anovice
|learner.

e Discussion:
— How did your skills develop?

— How did you feel being a
novice learner?

— When did you develop intuition
for the topic?
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e What isisliketo be a novice?
awkwar d

enbar rassi ng
frustrating
f earf ul

fun

exciting
depr essi ng

out of contr ol

L o O 0O o oo oo oo O

st eppi ng off the
di vi ng board
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 What doesit fedl liketo use
your intuition as a novice?
[l the |ight bulb appears
[ tingling
(] el ation

[1 heartened by even the
Wrong answer

[1 eager for it to happen
agai n

[1 di scour aged

[1 excited about noving to
t he next step of | earning

[1 gal vani zed to be
successful on the next

try
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Other Issues That Arisein the
Development of Intuition

« Risk Taking. Developing intuition involves
practice; trial and error. Therisk of error is high
initially and the learner must overcome their fear
of making mistakes and must learn how to gain
from the mistakes.

« Embracing Being Wrong. The learner must
recognize and accept that many mistakes must
be made in the development of intuition on a
topic. One of the most important aspects of
developing intuition is recognizing mistakes and
analyzing why they occurred. Adjustments in
the learners intuitive feel for a topic can only
occur with serious analysis of errors.

 Practice. Even after intuition iswell developed,
we must test it out frequently and regularly in
order to maintain it.
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Stages of Development

The Novice - Theintuitor has a high rate of error
but is learning from the outcomes. The intuitor
has little sense of the likelihood of a correct
decision, and is therefor very uncertain and
hesitant about the decision.

The Practitioner - The intuitor looses the ability
to explain the reasons why a decision or
conclusion has been made. The intitutor has a
better feel for the risks associated with their
decisions and conclusions; theserisks are
weighed into the decision making process.

The Expert - The intuitor requires aminimal
(and wholly insufficient) information set in order
to make a decision or draw a conclusion.
Confidence in intuitive ability is such that actions
are taken without hesitation. Accuracy is
Improved and catastrophic errors are avoided.
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|ssues for Teaching

» Accepting Intuition asa Valid Problem
Solving M ethod. Intuition isaway of knowing
that is often discounted. When a student is
assessed and evaluated on knowledge, intuition
Is often discounted and considered invalid.

» Developing Global Thinkers. Asteacherswe
often make it our challenge to structure and
linearize knowledge, but one of our goals should
be to be to help the student test and develop their
intuition. We must cultivate it and be open to
accepting it.

« GrowingthelLearner asaPerson. Thereare
several other holistic issues that must be
addressed in conjunction with the development
of intuition on atopic - the development of
voice, and the maturation of the learner.

L] recogni zi ng whi ch probl ens shoul d

and shoul d not be addressed by
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Psychological Type and
Learning

Myers-Briggs Type Indicator

* The perceptive function or
becoming aware... intuition
— Isimaginative, sees possibilities
— relieson inspiration
— may be imprecise
— jumps to solutions
— worksin bursts
— dislikesroutine

» 30% of general population,
47% of engineering students
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Teaching Techniques

e Intuitive concept formation in the

creative problem-solving process
(AlLi, 1987)

 intuition in the design process
(Ramirez, 1994)

« evoking intuition by the integration
of dissimilar activities
(Brereton et al., 1993)

e concept mapping
(deWeijze, 1998)
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Teaching Techniques

[] ask students to think about

whet her or not their answer 1 s
r easonabl e

[ ask students to nake a guess
about the answer before they
tackle the problem and then check
back wth the guess after the
problemis sol ved

[ use brai nstormng

[ devel op interpersonal intuition
Il N team projects

Ol ook for anal ogous situations in
nat ur e

openly encourage students to use
their intuition
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 How do we know whether or
not our teaching techniques
are working?

e How do we assessthe
development of intuition?
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Measuring the Development of
Institution

Some scales upon which the measurement
of institution can take place:

= ability to recognize that not all
facts are needed to make a
decision

= comfort with relying on
Intuition

= confidence in intuitively
reached outcomes

= purposefulnessin the
development of intuition
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