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Self-introduction

e 1977-1982 at UCSD to withessthe birth of
cognitive science

e 1982 Ph.D. on “Constructive interaction”
e 1984-1991 Inter Cultural L earning Networ k
e 1991 Department of Cognitive Sciencein Japan

 ...Developing collaborative learning cour ses at
college-level cognitive science...
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Cognitive science view on collaboration

e What ISsIt?
e How doesit work?

e What arethe conditionsfor it to work
right?

 How to implement such conditionsinto
effective Supports? (with technology, sometimes)

e Our current mode course and its
evaluation (qualitative).
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Collaborative Knowledge integration

 An illustrative case: “lce-making story”

— Nursery school kids found out how to make
ice collaboratively
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lce-making story

 Playingwith iceisfun. Let’shaveice
everyday.
e “Doesthepooal freeze on rainy day?”

e “Put abucket with water at your choice of
ocation, and check and report next morning.”

* Lotsof positive and negative “ answers.”
e Lotsof “Now I think water freezeswhen...”
e “Maybetemperature, maybe weather...”
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What's special with this class?
e Children’s self-knowledge construction.

e Children seem to have started to gain
some conceptual under standing.
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What is Conceptual understanding and
why Is It Important?

« Abstracted knowledge

— Of reasons, underlying mechanisms,
conditionsfor application...

e Usable

e Sustainable

e Portable (transferable)
* Restructure-able
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Hard to reach...

e Giving verbal explanations does not work.
— At least, not sustainable or not much usable.

 Experiential knowledge does not form
Itself into an abstracted piece of
knowledge.
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What happened
at the ice-making class...?

 Thegoal wasshared.

e Kidscould easily have different “initial
hypotheses.”

e Therewerelotsof different answers.

— They werevariations of the answer to the same
guestion.

« All the answerswere sharable for comparison.
 Theanswersrequired integration.
 Theintegration required abstraction.
 Theabstracted “theor1y” was testable and tested.
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lce making class:
What caused the abstraction?

e Therewerevariations of the answer to
the shared problem.

 Therewas motivation for integrating
these variations.

e |ntegration requires abstraction.

 Chancesfor evaluating such abstracted
“theories.”
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Conditions for effective collaboration

e Shared goal

 Individual initial hypotheses
o Variations of solutions

e Integration
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Implementing support for each condition
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Shared goal/Initial hypotheses

e Theinternet

— For forming virtual community of shared
Inter est

— For bringing in real world problemsinto
classrooms

 Thejigsaw method
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Put them together to
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Variations of solutions
 Note-sharing systems

* Record keeping of cognitive processes
—e.g. CArD
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Card Arrangement Displayer
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Integration

* Providing frameworks
— Structured jigsaw

2001.11.13. CREST/JAPAN

20



Structure of learning materials

Intelligenc
e

L earning

Knowledge

Theory

Experiments

Simulation

Brain studies

Application
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Same theme, same approach...
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Theory
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Same theme, different methodologies...
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L ots of combinations...
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Project team of members
with different backgrounds
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From a student’s personal view...
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Evaluateacas_e of se_cond
langauge leaning usings
= L} ‘
net G

Simulation study of LA...
Theony of mind and LA...
How does a language evol

b )
A “Qritical peiod of LA, and its evidence in
Lal les’

Brain.studies-ef-memory, emotion...
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Integration

e Providing frameworks
— Structured jigsaw

o Sharing processes and results of linking
and commenting (of notes, video clips...)

— ReCoNote
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ReCoNote
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Conditions for effective collaboration

e Shared goal

e Variations of solutions
e |ntegration

e Collaborative culture
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Collaborative culture

 From jigsaw to constructive interaction
* Peripheral participation support

~1Q R
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Interactive Query Raiser
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e Our classroom goes...
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Evaluation

e Performance measures
— Better, moreintegrated term papers

* Processdata (log analyses)
— Number of comments, notes, links, visits...
— Quality of them
— Progresstracein relation to performance
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More integrated term papers

 “How do you introduce Cognitive Science
to your friends of different majors?”

— 1998: Centered around one study
— 1999: Began totietwo to three studies
— 2000: Tying together up to 7, 8 studies
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1998 vs. 2000 comparison

e Onjunior (3"9year) level cognitive
Sclence cour ses

e Of ReCoNote use

2001.11.13. CREST/JAPAN
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1998 practice

e “Human problem solving”
— 57 juniorsin 23 groups
— A semester course

— Goal “Understand the fundamental
characteristics of human problem solving”

2001.11.13. CREST/JAPAN
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1998 design (1/3)

e Literaturestudy (10 weeks)

our card problery

11 tasks

2001.11.13.

CREST/JAPAN

39



1998 design (2/3)

« Relation making (4 weeks)

— Listen carefully and make links

M
our card problery

T o v 4
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1998 design (3/3)

o Summary writing (4 weeks)

— Go over all the materials contributed by the
entire class.

our card problery

Commen
27 Lormerts

Comments

2001.11.13.
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2000 practice

‘Cognitive science of lear ning and

development”

2001.11.13.

— 71 juniorsor seniors
— an intensive cour se, 3 days

— Goal: “Propose and Evaluate a new design
for atraditional college course based on
findings of cognitive science on how people
learn”

CREST/JAPAN
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2000 design

o Literature study (1st day)
e Relation making (2nd day)

 Projectsand Summary writing (3rd day
+ 10 days)

e Project: Design a new cour se.

2001.11.13. CREST/JAPAN
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2000: The complex jigsaw method

e 4 approaches, 3 materialsin each

2001.11.13.

Material |Material |Material
A B C
“Situated cognition”| Piecel,2,3 Piecel,2,3 Piecel,2,3
De\./e' (?pmental Piecel, 2,3 Piecel, 2,3 Piecel, 2,3
studies
" Conceptual Piecel23 | Piecel23 | Piecel 2.3
under standing
“Collabor ation” Piecel,2,3 Piecel,2,3 Piecel,2,3
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Overall

1998 2000
ReCoNote Users 57 /1
Group notes 192 177
Individual notes 114 230
Mutual links 189 106
Refer notes (own) 379* 3504
Refer notes (other) 6/86* 12152

* First 4 weeks not included
2001.11.13. CREST/JAPAN



1.

2.

Focuses of analyses

Did the mutual-linking help the
students explore the materials?

Did the structur e of the materials
scaffold collabor ative knowledge
construction?

Did the activities help studentslearn the
materials?

46



1. Did the mutual-linking help the students explore
materials?

e Noteswith morelinkswerevisited more.

2001.11.13. CREST/JAPAN
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(1998) More links, more visits
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(2000) More links, more visits

2001.11.13.
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(2000) Use of mutual-links:
one’'s own vs. others’
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2.Did the structure of the materials scaffold
collaborative knowledge construction?

 Noteswere actively linked.

e The 2000 students made morereations
among others notesthan the 1998

students.
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“Self-centered” to “among other’s”

Other group

2001.11.13.

Other group

Own group

Self-centered

CREST/JAPAN

Other group

Other group

A

Own group

Other to Other
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Link types by study phases
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 Moderateto high quality term papers

3. Did the activities help students learn?
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Report types

1998 2000
Salf-Centered 3 3
List-Up 4 3
| ntegrated 3 38

2001.11.13.
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(1998) Note sharing activities by report

types
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(2000) Note sharing activities by report
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“Super” curriculum?

e 13 year “Orientation to CogSci”

— Comment on each lecture and tie them together
using Jigsaw, IQ R & CArD

o 2"dyear “Introduction to CogSci”

— Provide your own literature survey and tiethe
contributionstogether with Structured jigsaw, &
ReCoNote

e J'dyear “leaning sciences’

— Apply what you learned to evaluate web
infor mation

2001.11.13. CREST/JAPAN
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What we are facing now is...

 Renovating and integrating computer
supports

* Exploring new types of learning activities
* Preparing better learning materials

* Redefining goals of learning: “what do
the studentsreally need to learn?”

* Realizing keener needsfor better
under standing of how people learn.

2001.11.13. CREST/JAPAN
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Toward the learning sciences..

Thank you.
http://www.cr est.sccs.chukyo-u.ac.| p/
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