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Motivation

Student-tutor interaction

— More effective than typical classrooms and mastery
learning’

— Perceived interaction is known to be important?

— Provides direct access to students’ knowledge
construction process

Can we simulate this interaction?
— To provide a supplemental learning aid
— To provide insight into students’ learning process

! Bloom (1984) 2 Okita (2007) 2



Tutoring Interaction

A view of the tutoring interaction
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Synthetic Interaction

The Interface

provided by Synthetic Interview Technology3
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Master Physics teacher: IRoberla Lang 'I
(More feedback..) §£3

Answering: How showid I relate momentum to reaiity?

References: H. Brody, Am. J. Phys. 47, 482-487 (1979)

Are force and momentum related?

Ask Clear

Natural language questions

Answered by a real person

Responses are pre-
recorded, but can simulate
a real conversation.

3 Stevens (2007) 4



ynthetic Interaction

The Content Knowledge

Stored in the Informedia Digital Video Library?

Multimedia content

can be searched by
[> Air Bag, Impulse, and Passenger Safety The principles of physics can be applied to decrease —
injuries to occupants of a car involved in a crash. As shown in these sequences, the motion of keyWO rd S
I | I 1 unrestrained automobile occupants is described by Newton's first law. After the car collides
with an object, the passengers continue to move as they were before the collision until they

are acted upon by an external force. Ifthat force 1s exerted by the windshield, steering wheel, C O m p I ete tra n SC rl ptS

or dashboard, the results can be serious injury or death. When the automobile 1s equipped .
with air bags, occupants usually escape serious injury, even when the collision completely a re d |S p | ayed
destroys the car. The passengers still continue moving as the car stops. However, instead of

striking a hard surface, the occupants sink into a large bag which 1s filled with air. The result is

a much more gradual change in momentum than occurs when the occupants strike the C a n b e I I n ke d to

dashboard. The difference 1s frequently that between life and death. The physics concepts
underlying the design of air bags are impulse and Newton's second law. The force applied to H :

an object depends on its change in momentum and the time during which the force ¥ Sy nth et I C I nte rVI eW
considering the variables upon which the force depends, car designers are able to dec
the force applied to car occupants. This force can wried by changing the time during
which it acts. For a fixed momentum change, a long interaction time results in a small force
while a short interaction time occurs when the force 1s large. Being very soft objects, air bags
allow passengers to sink into them gradually. Thus, occupants involved in collisions are in
e Ut | Co1tact With the airbag for a much longer time than they would have been in contact with a

|4 al (O ™ || 12rer object, such as the steering wheel The long interaction time means a relatively small 3 Steve ns (2007)
"speep B | force. Because this small force changes the momentum gradually, the occupants can walk

e away uninjured from a disastrous collision. By using slow motion and step frame, you can ~ 5
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Synthetic Interaction
The Script

What should be taught?

What should a tutor say for effective results?

What do students expect from the interaction?
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Synthetic Interaction
The Script

What should be taught? <—Qur Choice
— Newton’s Laws
c

urrent Research Questions:
What should a tutor say for effective results?+°

N

What do students’ expect from the interaction?
N P /

7
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Creating the Script

— Designed 3 lessons on Newton’s Laws
— Lesson scenarios inspired by FCI questions®
— Utilize a 3 stage learning cycle for each lesson’

— Implementation combines Web materials, traditional
written materials and a live human facilitator

— Lessons focus on | |
empirical observation
and task as
measure of
understanding

6 Hestenes (1992) 7 Karplus (1977)




Creating the Script

Sample

ll.Formal Introduction/Discussion: Discuss exploration results in context

lll. Application: Perform a relevant task and explain solution




Pilot Testing

Summer 2008 Study:

— 7 students in algebra-based and concept-based
physics

— 3 female, 4 male

— 2 hour tutoring/interview sessions

— A human tutor facilitated the sessions
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Pilot Testing

Preliminary Results:
Confirming the things we (hopefully) already knew

— Questions are the language of tutoring.

— Observed normal student difficulties (Ex: Force
moves with objects., Motion implies force. etc...)

— Students believe lessons and tutor are helpful.
— Time per lesson varied 30min to 2hrs.

A detailed analysis is in progress to find what works.
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Ongoing Efforts

— Refine scripts based on student & teacher
feedback

— Combine scripts with synthetic interview and
informedia digital library technologies

— Study relation between available interactions
and student learning
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Thank You!

More Info:
http://perg.phys.ksu.edu

Contact:
chakamur@phys.ksu.edu
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