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| High accident rates for teens

| High fatality rates for teens

| Related to inexperience and

developmental issues
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| Skills (simulation)
| Perceptual
| Psychomotor
| Cognitive

| Knowledge
(multimedia)
| Vehicle Code
| TCD's
| Procedures
| Rules of Road

| Attitudes
(multimedia)
| Risk Taking
| Immaturity
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| School districts are giving up on
drivers education.

| Driving schools emphasize licensure,

not safety.

| CBI can be administered fairly
autonomously and even Web enabled.
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| Pedagogy: provide knowledge, pursue
learning objectives

| Simulation: real time interaction

(perceptual, psychomotor, cognitive),
skill training

| Scoring (Gaming): motivate,
encourage interaction, entertain,
provide graduation criteria
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Left Turns: Follow these procedures and watch out
for oncoming traffic and pedestrians.

LEFT TURN ™"

2, -
LOOK LEFT, RIGHT BEGIN SIGNAL

AND LEFT AGAIN BEFORE AND REDUCE

TURMING. SPEED AT LEAGT
100 FEET FROM
CORNER.
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You want to turn left here...you've stopped,
can you now proceed?



| #

| To give experience with roadway and
traffic hazards in real time.

Situation awareness and decision
making must be applied in real time.

Scoring can be set up to provide
conseguences for behavior and
outcomes.

Complete control over independent and
dependent variables.
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The vehicle’s steered
wheels are placed on
turntables, permitting
free operation of the
steering wheel.

A portable computer and
virtual reality headset are
used for the driving
simulation software and
scenario presentation.
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Costs increase with hardware
Hardware will influence face validity

Current processing capability adequate for
achieving fidelity and internal validity

External validity (real world transfer)
depends on face validity and required tasks
and measures

Courseware can be significant cost for
preparation
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Integrate course material with simulation
Specify physical configuration for face validity

Specify driving scenarios and tasks to meet
skill training objectives

Specify criterion measures to achieve training

objectives

Simulator characteristics must be tailored to
curriculum needs

Barriers to drivers education and CBI are
social, political and economic, not
technological
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Driving Simulators are not a panacea!

They need appropriate software and
hardware for a given application.

Should properly present tasks of interest.

Simulation must also be properly
Integrated with other program elements:

| Orientation
| Instructions
| Assessment
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Graphics: Simplicity
Text: Integrate with graphics

Audio: Not redundant with text
Most appropriate for novices
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| Areas
| Instructional Design
| Computer Based Instruction

| E Learning
Simulation

end towards advocacy rather
nan research findings
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Literature (Lit)
|  Textbooks
|  Pamphlets
|  Manuals

Lecture and Multimedia (L&M)
Computer Based Instruction (CBl)
Simulation ( Sim)

In-Vehicle Training (IVT)
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| Software (Validity) | Computation

| Graphics | Main processor

| Driving Scenarios | Display processors

| Performance | Networking
Measures |

Hardware (Face
| Display Systems Validity)
(Fidelity) | Desktop

| Visual | Consoles
| Auditory | Cabs
| Proprioceptive

(steering feel,

motion)
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Degree of automation and self administration

Comfort:

| Temperature
| Ventilation

| Driving tasks

Durability
Validity and Fidelity
Integration with curriculum:

| Context based driving scenarios

| Assessment
| Grading
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All driver age groups need to meet same
safety (assessment) criteria

Simulator sickness increases with age
Simulator sickness highest with older

females

Simulator can present hazardous perceptual
and cognitive situations that are a problem
for special groups:

| Novice drivers

| Older drivers

| Recovering head injury and stroke victims
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| Driving Simulators are not a panacea!

| They need appropriate software and
hardware for a given application.

| Simulation must also be properly

Integrated with other program
elements:

| Orientation
| Curriculum
| Assessment
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| Internal validity , the extent to which conclusions can
be drawn about the causal effects of one variable o
another (Crano & Brewer, 2002) .

External validity , the extent to which one can
generalize the results of the research to the

populations and setting of interest in the hypothes IS
(Crano & Brewer, 2002) .

Face validity , the extent to which an instrument
measures what its name suggests (Judd, Smith, &
Kidder, 1991).

Fidelity , the accuracy of the representation when
compared to the real world (DoD 5000.59 -M)
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| Software

| Graphics

| Driving Scenarios

| Performance Measures
| Display Systems

| Visual

| Auditory

| Proprioceptive (steering feel, motion)
| Hardware (Face Validity)

| Desktop

| Consoles

| Cabs
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| Research:

Driver
Vehicle
Environment

| Training:

Novice
Commercial
Military

| Prototyping:

5/30/2006

Venhicle
Roadway

Assessment and
Rehabilitation:

Medical
Aging
Commercial

Attitude Adjustment and
Deterrence

Computer Based Instruction

Inattention/Distraction
Aggression

Fatigue
Alcohol/Drugs
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| Software

| Graphics

| Driving Scenarios

| Performance Measures
| Display Systems

| Visual

| Auditory

| Proprioceptive (steering feel, motion)
| Hardware (Face Validity)

| Desktop

| Consoles

| Cabs
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| Research:

Driver
Vehicle
Environment

| Training:

Novice
Commercial
Military

| Prototyping:
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Venhicle
Roadway

Assessment and
Rehabilitation:

Medical
Aging
Commercial

Attitude Adjustment and
Deterrence
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Inattention/Distraction
Aggression

Fatigue
Alcohol/Drugs




| Tailored to a given application

| Sequence of Roadway Situations and
Conditions

| Assoclated Performance Measures
| Appropriate Look and Feel
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Road
Profile
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Environment

Y

Traffic/Pedestrians

Y

Wind,
Road
Elevation

Driver

Motions and State
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Total # Accidents

Average Speed (mph)

Time-to-Collision (sec)

Simulator Sickness Rating:
0 =fine

1 = a little queasy
2 = moderate, but can continue
3 = would like to stop
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Rating

SingIe -IVIonitor

-Vieniter

AVE. Symptems
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Veh. Code

TCD’s
Procedures

Rules of Road

Perceptual
Psychomotor
Cognitive
Risk Taking
Maturity

Computer Based Instruction

Lit, L&M,
CBI
Lit, L&M,
CBI
IVT
Lit, L&M,
CBI
Sim/IVT
Sim/ IVT
Sim/ IVT
L&M, CBI
L&M, CBI




| According to the OED:

| Simulator: an apparatus designed to
simulate the operations of a more

complex system;

| Simulate: feign, pretend to be, present a
strong resemblance, imitate
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| Fidelity (appropriate visual, auditory
and proprioceptive cueing)

| Face validity (appears to represent real

task)

| Internal validity (proper
correspondence amongst task
variables)

| External validity (results apply to real
world behavior)
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