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The Physicist as an Educator and Teacher
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Clinically Focused Physics Education

Clinical Small “Flying
Classroom Conference Group

Learning Facilitator Individual
“Teacher” and
Peer Interactive
Learning

Each type of learning activity
has a unique value.

Sprawls




e [ A




January 23, 1896



The Spectrum of Learning Activities
For

Medical Physics
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The Spectrum of Learning Activities
For

Medical Physics

Where do you fit in?
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Large Classroom
Effectlve or EffICIent




Large Classroom
Effective or Efficient ?

. W

ndividualsihave different-
gaciigrounds and needs |

—
T

(1



Effective Medical Physics Education
is like a

Giant Puzzle




What do you bring to the table?
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What do | bring to the table?

ALecture
Fo—-TFaHcTFoYou

FellYeou-WhatlKnew

Share Experience
and

Some Resources
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The Traditional Classroom

“ A Box for Enclosing Students...”

And hiding them from the world
about which they should learning.




THE LEARNERS

WINDOW
or
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PHYSICAL UNIVERSE
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THE LEARNERS

WINDOW
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Visuals
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The Sprawls Resources

Sharing the Emory Experience with the World
With Emphasis on the Developing Countries

www.sprawls.org/resources

~ Open Access
Educational Resources
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Visuals Books Modules

Enhancing Radiology Education
in Every Country of the World




The Collaborative Teaching MOdeI

Sprawls Online Resources
Modules Books Visuals

Enhance the performance

of physics faculty Residents & Radiologists

Local Universities Strawts
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The Values We Hold

The PHYSICIST is the TEACHEI*

TECHNOLOGY is the TOOL that can be used
for effective and efficient teaching.

Technology should be used to

enhance human performance
of both learners (residents, students, etc.)
And teachers

Simawls




Technology Enhanced Learning

COMPTON SCATTER
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The Barrier

Physics Education Clinical Imaging

Efficiency
Location, Resources, Human Effort, Cost

Limited Experience o, ..







Your Mind

Network of A Lifetime of Experiences




Network of Sensory Experiences




Network of Sensory Experiences




Exploring Your Mind
What Can You See?




Network of Sensory Experiences




Ingredients

Baking spray, for spraying custard
cups
1 stick butter

2 ounces bittersweet chocolate

2 ounces semisweet chocolate

1 1/4 cups powdered sugar
2 whole éggs |

3 eqgg yolks |

1 teaépoon vénilla

1/2 cup all-purpose flour

Vanilla ice cream, for serving

Chocolate Cake

Directions

Preheat the oven to 425 degrees F. Spray four custard cups with
baking spray and place on a baking sheet.

Microwave the butter, bittersweet chocolate and semisweet chocolate
in a large bowl! on high until the butter is melted, about 1 minute.
Whisk until the chocolate is also melted. Stir in the sugar until well
blended. Whisk in the eggs and egg yolks, then add the vanilla. Stir in
the flour. Divide the mixture among the custard cups.

Bake until the sides are firm and the centers are soft, about 13
minutes. Let stand 1 minute. Invert on individual plates while warm

and serve with vanilla ice cream.

CATEGORIES: Chocolate, Dessert, Cake | View All &




Learning is a
Natural Human Process

We Learn by Experience

Physical Universe

Sprawls




Learning is a
Natural Human Process

We Learn by Experience

Physical Universe
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Our Early Physics Learning Activities
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One of Our First Physics Lessons
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Learning By Direct

Observation

Interact

A Natural Human Function

Sprawts




Teaching

iIs helping someone
Building a Knowledge Structure in the Brain

Physical Universe

A mental representation of physical reality
Connect Organize Guide

Sprawls




Teaching Physics Is Not
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The Role of Formal Education
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What do they need?




What do you need?

You As An
Educator

Provide a highly-effective
learning experience —_—




Here is our challenge!

Learner

How are you going to do it?
Sirawts



Learning
Medical Physics

Building a Knowledge Structure

in the Mind —



Learning Physics
IS
Building a Knowledge Structure
in the Brain

Physical Universe

Learner

A mental representation of physical reality

Sprawtls



Knowledge Structure of
Medical Physics
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Learning
Medical Physics
Requires
Observation Medﬁ%ﬂgfg%ms
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The Most EFFECTIVE way to

Build Physics Knowledge Structures
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Human
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Guiding The Process Sgrawle




Teaching
Medical Physics .

_ Medical Physics
Observation Universe
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Interacting With Is

Connecting and Guiding
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Teaching Medical Physics

Medical Physics
Universe
:
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“Window?”

Provide Window

Guide the Learning Process
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A Traditional “Window”
to the
Physical Universe




The Physical Universe

The inverse square law
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Medical Physics Knowledge Structures
Sensory Linguistic

The inverse-square law
states that the exposure
decreases inversely to
the square of the distance
from the source.

Quantative

E, = E./(d./d,)




The X-ray Beam

Photons
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Image Of An X-ray Beam
A Random Distribution of Photons

Magnified
View

This is visible in an x-ray image as noise (quantum noise).
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Twice the
Distance

\

Photon Concentration
(Exposure)

decreased to 1/4th

X-ray beam now covers four times the area
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Medical Physics Knowledge Structures
Sensory Linguistic

The inverse-square law
states that the exposure
decreases inversely to
the square of the distance
from the source.

Quantative

E, = E./(d./d,)




Who needs a knowledge of Physics
applied to clinical imaging?

Radiologists, Residents and Fellows

Technologists

Medical Physicists

Each provides unique challenges and opportunities.
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Physics Learning Objectives
for Radiologists
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Image Physical Characteristics
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Anatomy and Pathology
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What do they need?

Learner
(Resident)

Optimize CT image quality
and manage dose. _ .



What do they need to DO?

Learner
(Resident)




Your Mind




The Brain...
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