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'terative Learning Cycles

o Have students engage in repeated
examination and reflection

— of the same learning content,
— at different times,
— /n different contexts.
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Research goals

1) Design a set of courses to teach cognitive
science so that the students can,
- solve problems better,

— learn better, and
make more intellectual judgments about human

cognition.
not at the end of the courses but in the future at
real world settings.

1) Examine the learning process to better
understand collaborative cognitive processes for
learning (as well as of “cognitive science.”)
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Characteristics of
such sustainable outcomes

e “Portable,” or abstract chunk of
knowledge

o Supported with detailed knowledge
of realities

* Integrated with other related
knowledge pieces
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An example of an integrated,
“portable” knowledge

Input

Output

Basics of general problem
solving skills

The confirmation bias

Cultural relativism of
Inferences

Epistemic egocentrism

Highly reflective
problem solving skill,
with careful
monitoring about
one’'s own
approaches and
conclusions.
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To achieve such

knowledge integration

o We believe that the students need
to engage Ilteratively in Cycles of
Learning

— the same learning content in order to
gain firm understandings with detaills,

— at different times,

— In different contexts, so that the
students could abstract the gist and
relate it to other pieces of knowl/edge.
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Research context

 Undergraduate cognitive science
course

e Collaborative reading of 24 short
scientific texts in the method called

Dynamic Jigsaw.
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Learning materials

 Material
— Twenty-four literature pieces

Essentialism

Eight on development

Eight on perception and
knowledge
representation

Eight from problem
solving, culture and -
society : TR N
". d’ﬁ Two sided A4 each
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Dynamic jigsaw

e Jigsaw as a tool f~~
collaborative @)
reflection, and

2
« Dynamically repeat _! 8 )
this to cover 20 to <
30 research N
findings. -?/’, @~

)
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2
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Dynamic jigsaw
as a scheme for repetition

Among N pieces of literature (n1...N),

e Select one, ni, to take charge of it.

« Become expert of n.

« Exchange and seek integration of ni and ni+1.

« Exchange and seek integration of ni ni+1 and
Ni+2 Ni+3 (2X2).

« Exchange and seek integration of ni ni1 nNi+2
ni+3 and other four (4X4).

 Write a summary of n. to N.
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With 24 texts,

what an n*1 expert does

1x1 n*1 and ni+2
2 X 2 ni+1 ni+2 and ni+3 ni+4
I+1 I+2 +3 I+4

4% 4 N n N n and

X ni+5 ni+6 ni+7 ni+8

o ni+1 ni+2 o ni+7 ni+8 and
1 8 X 8 n|+9 ni+10 ni+15 ni+16

. ni+1 ni+2 o ni+7 ni+8 and
2 8 X 8 ni+17 ni+18 o nl+23 ni+24
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The dynamic jigsaw for Y.O.

19/0ct Select 16 of (15, 16)
26/0ct Answer quiz on 16, 15
02/Nov | Practice explaining 16 to TA
09/Nov | Practice explaining 15 to TA
16/Nov 1X1 15 & 16
30/Nov 2X2 (15,16)&(13,14)
07/Dec Reflection on 2X2
08/Dec 4X4 (13-16)&(09-12)
14/Dec 8X8 (09-16)&(17-24)
15/Dec 8X8 (09-16)&(01-08)

The Ge[man22ADRG! Reflection on all 24
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Scale of our study

JST CREST: 2000-2004,; SORST: 2005-2007

« Two 90 min. classes per semester

 Four semesters for the first two years of
college

 Dynamic jigsaw is for the sophomores.

¢ Seventy students per year on average
e Data collection since 2000
e Serious data collection since 2003
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Classes

Freshmen Spring & Fall Concept Mapping tool
for sharing externalizations

| e ==
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Classes under study

Admitted in Admitted in | Admitted in 2003 | Admitted in 2004
2001 2002
Spring Orientation
2001 to CogSci
Fall CogSci
2001 Method 1
Spring CogSci Orientation
2002 Method 2 to CogSci
Fall CogSci 2 CogSci
2002 Method 1
Spring CogSci Orientation [o
2003 Method 2 Cog$ci AIB
Fall Cogsci 2 Introduction| to
2003 Cog?ci A/lB
Spring Orientation to
2004 CogSci A/B
Fall Introduction to
2004 CogSci A/B
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Outcome evaluation

« How does this compare against
lectures?

« How integrated are their concept maps?

« How much relations could student make
between cognitive science and its utility?

« What is the process of collaborative
integration under ILC?
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How does this compare
against lectures?

Retrospective interview

Four to six months after the
completion of the two-year course,
comparing regular lectures and
dynamic jigsaw classes.
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Remembering “a lecture”
\. L SH

5 months later

EXP: What do you remember?
ST: ... uhh, he talked about
meta-cognition, and uhh, he
talked about the baseball player,
Ichiro, and, and ...that’s all.”

% recall % recall
Class type # of targets Facts + Implication Keywords
Lectures 11 2.2% 56.1%

The Germany-Japan Joint
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Remembering “a lecture”

5 months later

“ (What did you remember?) ...
uhh, he talks about meta-
cognition, and uhh, he talks
about the baseball player,
Ichiro, and, and ...nothing.”

% recall % recall
Class type # of targets Facts + Implication Keywords
Lectures 11 2.2% 56.1%
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Remembering from jigsaw

EXP: What did you read? What kind of a story?

ST: Okay. It was about an experiment of pigeon’s memory.

If we destroy a particular part of her brain, it can still
distinguish the edible things from the non-edible, but
cannot tell atriangle from other figures. So, the functions
needed for living are distributed among different parts of the

brain, even pigeon’s brain 4 months later

% recall % recall

Class type # of targets Facts + Implication Keywords

Lectures 11 2.2% 56.1%
Jigsaw 22 15.8% 1.7%
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Remembering from jigsaw

EXP: What did you read? What kind of a story?

ST: Okay. It was about an experiment of pigeon’s memory.

If we destroy a particular part of her brain, it can still
distinguish the edible things from the non-edible, but
cannot tell atriangle from other figures. So, the functions
needed for living are distributed among different parts of the

brain, even pigeon’s brain 4 months later

% recall % recall

Class type # of targets Facts + Implication Keywords

Lectures 11 2.2% 56.1%
Jigsaw 22 15.8% [.7%
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ReCoNote:
A concept mapping tool
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Notes on sheet, with relations

Layered sheets

Free referring to others’ notes
and sheets

Free copying of others’ sheets
and notes
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How Iintegrated are the final
concept maps?

o “Width”

— How many research pieces on one
layer?

by

° (14 Depth”
— How many interlinked layers?

The Germany-Japan Joint
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Concept map categories

Deep and Wide 26%
Shallow but Wide 22%
Deep but Narrow 20%
Shallow and Narrow 19%
NOo maps 13%
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Term papers

Part 1

e Short summaries of all 24 texts.

Part 2
* Your view of what cognitive

science Is, by integrating the 24.

Part 3

« How you could/would use this
integrated knowledge in your
everyday situations.
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Usefulness of
cognitive science

Concrete with evidence 45 %
Concrete without evidence | 33 %
Abstract 12 %
No description 20 %
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Process of
collaborative integration

 Yes, we want to do the process
analyses...
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Class dialogue data
of the dynamic jigsaw

One Recorder
per Student

They talk in
Japanese...

The Germany-Japan Joint
Workshop 2005
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The dynamic jigsaw for Y.O.

19/0ct Select 16 of (15, 16)
26/0ct Answer quiz on 16, 15
02/Nov Practice explaining 16 to TA
09/Nov Practice explaining 15 to TA
16/Nov 1X1 15 & 16
30/Nov 2X2 (15,16)&(13,14)
07/Dec Reflection on 2X2
08/Dec 4X4 (13-16)&(09-12)
14/Dec 8X8 (09-16)&(17-24)
15/Dec 8X8 (09-16)&(01-08)

The Ge[man2@ADe! Reflection on all 24

erkqhnp 2005
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Length of explanations of 16

700
600
500
400
300
200
100

Prctc Prctc

1X1

2X2

Rflct

4X4

8X38

8X8

Free

The Germany-Japan Joint
Workshop 2005
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Component structure
of the explanations

Theme

The theme of the findings

Evidence

Experiments, observations,
systems, line of logic...

Implications

Author’s interpretations
and implications

Connections

Student’s interpretations
and abstractions

The Germany-Japan Joint
Workshop 2005
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11/09 12/07 12/15
Prctc 4X4 8X8
\V4

The Germany-Japan Joint
Workshop 2005 \/
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Very schematic description-of
Y.O.'s understanding process

Integration with confidence,

Level 4 .
expansion

Level 3 |Integration neutral

Integration with doubts,

Level 2 misunderstandings

Level 1 |Trials of integration

The Germany-Japan Joint
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Pattern of growth (Y.O.)

The Germany-Japan Joint
Workshop 2005
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Emerging pattern

* Y.O. gives more concise explanation

towards the end, in apparently more
“portable” form.

— We are now following this group...

 This pattern appears to be general
— We are analyzing more data.

« The growth pattern indicates there is
benefit of collaborative reflection AFTER
initial “apparently appropriate”
integrated explanations.

— Thus a call for iterative learning cycles.
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The Germany-Japan Joint
Workshop 2005

Thank you.
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