Food for Thought:

The “Looking But Not Seeing”

Phenomenon:

Could It Be Happening To Us?
Are We Looking and Not Seeing?

A Lunchtime Discussion for the
International Symposium on Naturalistic Driving

Linda S. Angell
August 31, 2010

Driving Transportation with Technology



Albert Einstein once asked:

Does the moon exist when no one is
looking at it?
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Why That Question?

perceptual and cognitive processes with them
to the job of science

That means that we (as researchers) are

subject to the same vulnerabilities as
everyone else




Why beliefs matter. ..

And sometimes to convergence . ..
Often in that order

As scientists, we are obliged to strive hard as a

community to be aware of when and how these
very-human processes are affecting our work




Two Cognitive/Perceptual Phenomena
Important for Distraction

& We May Experience Them Even As We Study Them
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Confirmation-Bias

[Looking at data, and seeing that which confirms what we

thought was true]




“Looking and not seeing”
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Focusing attention closely on the actions of the “white-shirted team” in a video
can lead us to not “see” the gorilla in their midst



AISC

An expectation — e.g., that the middle row
is comprised of letters — can lead us to
“confirm” that the central configuration

is a “B” rather than a “13.”

THAT
I'M LOOKING WOULD BE

FOR COPIES IN THE
OF THE FICTION

SECTIO




Why Talk About This?

to see if there is something new there
that we had not noticed before

(working hard to shed the expectations of our paradigms)
(double-checking for any biases in our reasoning)




An Invitation:
Reflect on these issues. . .
Look beyond what you’ve seen before

—-

Toward new or deeper understanding



The Picture
That We Have An Opportunity
To Re-Examine:

Relationship between driving performance
decrements and crash risk

Assessment of crash risk

Avoiding the ‘gaping middle’ — what does it take to build the bridge?




The Crash Record on Distraction



Are Things Adding Up?

A

AND YET

Neither the number of distraction-related crashes nor the
number of fatalities being recorded in the national databases
appear to match this level of risk -- not for cell phones —and
not for cell phones combined with all other sources of
distraction




Expectations Violated ?

number of crashes in the U.S. have remained

stable or declined slightly.




Fatality & Injury Rates per 100 Million VMT, by Year
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So what about just those crashes related
to distraction?

This compares to:

Alcohol. In 2008, 11,773 people were killed in
alcohol-impaired driving crashes, accounting for

nearly one-third (32%) of all traffic-related deaths
in the United States.




Do We Need A New Breakdown
Like This One??

PERCENTAGE OF CDS CRASHES INVOLVING INATTENTION/DISTRACTION-RELATED CRASH CAUSES.
(ADAPTED FROM WANG ET AL., 1996)

Data Element % of Drivers % of Crashes
Attentive or not distracted 46.6 28.4

Distracted while adjusting radio, cassette, CD
(specified)

Distracted while using other device/object in vehicle
(specified)

Distracted by outside person, object, or event
(specified)

Eating or drinking

Smoking related

Distracted/inattentive, details unknown

Other Distraction (specified)




So There Are Inconsistencies
It Appears

2\

Later Epidemiological The Crash Record

Estimates
Hahn & Prieger; Young & Schreiner




But Perhaps There Are Also Emerging
Consistencies??

Later Epidemiological ﬂ The Crash Record
estimates Odds-Ratios

from retrospective :
studies from prospective

Hahn & Prieger; Young & Schreiner naturalistic studies

More consistent with each other??




Clues??




What Other Factors Could Be At Play?

The risk of calling (or engaging in a secondary task)
AND
The risk of crashing

Have we paid enough attention to such possibilities?
To user types, usage profiles, conditions of use?
And whether they affect crash risk?




One hypothetical example. ...

So teens (given their propensities) may
both call more and crash more
This type of co-variation (or ‘selection bias’) —

could lead to inflated crash risk estimates for the
general population in the case-crossover method.




Users & Usage Profiles:
Example & Questions

* Age 50-60 6%
* Ages>60...... 2%

Miles of Exposure to risk

Surprising? * Risk from activity
Puzzling? * Co-occurrence of events during activity?

Unexpected? Crashes are a function not only of miles of exposure but
also the risk associated with device usage under
conditions of use —and perhaps this accumulates over
all groups to a total number of crashes lower than that
originally expected, and more like what is observed ??




These Complexities Do Not
Diminish The Need for Action

Mitigation for still others.

And finding an effective mix of countermeasure

strategies — may be facilitated by:

developing a better grasp of distraction crash risk
a clear picture of the pre-crash factors contributing




Task Demands & Their Effects on Driving
Performance



Task Demands & Their Effects

focus in on a single task
Compared to “just driving”

STRENGTHS: Clarity, Ease
WEAKNESSES: Loss of context




Example:
Comparing Cell-Phone Conversation
to Just Driving

Effects from

MetaAnalyses A significant difference

(Caird et al (2004); Yet
Aolley & bldens (2006, interpreting its meaning

can be difficult — since

we see so little of the picture




Task Demands & Their Effects

http://antwrp.gsfc.nasa.gov/apod/image/0810/mirachs_ N

STRENGTHS: Provides more context

WEAKNESSES: Can be more difficult

to conduct, and to interpret



Median Event RT vs. Percent Events Not Detected

w=00114% + 17784

R2=07221

Visual-Manual
Tasks

Auditory-Vocal-
Cognitive Tasks
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Adapted from CAMP Driver Workload Metrics Project, Angell et al, 2006




Median Event RT vs. Percent Events Not Detected

y=00114% +1.7784 Extent of RT Slowing

R2=07221

Visual-Manual
210-310 ms

Auditory-Vocal
Cognitive

0-130 ms
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Adapted from CAMP Driver Workload Metrics Project, Angell et al, 2006




Median Event RT vs. Percent Events Not Detected

y=00114% + 1.77584

RZ=0.7221
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Percent Events Not Detected (%)
Adapted from CAMP Driver Workload Metrics Project, Angell et al, 2006

Extent of RT Slowing

Visual-Manual
210-310 ms

160-210 ms

Auditory-Vocal-
Cognitive
0-130 ms




Might the views be complementary?

The results appear to be meaningful (from a
theoretical point of view)
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Performance vs. Behavior



Performance vs. Behavior

¥

OBSERVING WHEN, HOW, WHETHER,
DRIVERS CHOOSE TO DO A TASK

& under what conditions



Do we clearly see?

“PERFORMANCE” & “BEHAVIOR” can be DISTINCT
-- and deserve to be carefully distinguished
one from the other.

And used to complement one another in a larger
Integrative picture.




* Yet not all performance decrements lead to
measurable safety dis-benefits or harm
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Performance Decrements vs
Harm to Safety (in Crashes)

Performance Decrement

Graph depicts an
ILLUSTRATIVE
relationship -
FUZZY &
IMPERFECT.

ACTUAL Relationships
are largely unknown.



Issues Related to Assessment of
Crash Risk



Gaping Middle Syndrome

2. Carefully build a
strong bridge from

one point to the other

3. Stay put (abandon

attempts at progress)
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Gaping Middle Syndrome
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2. Carefully build a

strong bridge from
one point to the other

3. Stay put (abandon

attempts at progress)
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Assessment of Crash Risk

It may require understanding . . ..
Frequency of Task Engagement,
Conditions of Engagement,
Probability of Co-Occurring Hazards During Task,

The Type of Driver Doing the Task and the Driving,
Amount of Driving,




Possible Factors Contributing To Crash Risk
Beyond Task Demand

Types of Devices They Choose To Purchase/Bring Into Vehicle

Portable — Portable — Portable — Both — Embedded - Neither
Frequency, Length, & Intensity of Use While Driving

High High Moderate High Moderate Low
Conditions of Use
Wide — Somewhat — Careful - Selective —Selective —Highly Selective
Co-Occurrence of use with other factors & events on roadway

Unknown or still emerging



Bridging Gaping Middle Syndrome
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2. Carefully build a

strong bridge from
one point to the other

3. Stay put (abandon

attempts at progress)
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Closing Thoughts & Questions

prior expectation:
Attend to surprises in the findings — exploring and understanding

them?
Where possible, work toward “connecting” findings together?

e Can such efforts facilitate distraction prevention and
mitigation?

* Or at least give us something to talk about at lunch ?. . ..




Our Opportunity Today/Tomorrow:
Look beyond what we’ve seen before

Toward new or deeper understanding




