Dubinsky

Duval
Piaget Dubinsky

van Higle

(Euclid) 13
23
23

Definition 23

Parallel straight lines are straight lines which, being in the same plane and
being produced indefinitely in both directions, do not meet one another in either
direction.

27
( 16)




Postulate 5.

That, if a straight line falling on two straight lines makes the interior angles
on the same side less than two right angles, the two straight lines, if produced
indefinitely, meet on that side on which are the angles less than the two right
angles.

29

Proposition 29.

A dtraight line falling on parallel straight lines makes the aternate angles
equal to one another, the exterior angle equal to the interior and opposite angle,
and the sum of the interior angles on the same side equal to two right angles.
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Mansfield  Happs (1992) 8

Vinner(1983)
(concept images) (concept definition) Vinner
(Mental pictures)
picture
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Vinner Hershkowitz(1983)

prototypes

Duval (1995

Duvd

Hershkowitz(1999)

91)

(perceptural  apprehension)

(sequential apprehension)
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3. (discursive apprehension)

4. (operative apprehension)
()
Duval (1998)
1. (visualization)
2. (construction)
3. (reasoning)
2-2-5
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Garcia Piaget
Piaget (Jean-Claude Bringuier 1991)

Piaget(1985)

(1) Empirical abstraction
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(2) Psudo-empirical abstraction

(3) Reflective abstraction

(Dubinsky 1991)

Piaget(1985)
Piaget

Dubinsky(1991)
decomposition

Vidakovic 1996

17

(genetic



(89

Dubinsky(1991)
Dubinsky
(
Duval
( 2-2-6)
>
>
>
2-2-6
Piaget ( 2-2-3)

18



2-2-3

van Hiele
van Hiele
van Hiele
van Hiele ( 2-349

2-3-4 vanHide

19




( 91) vanHiele
( 237

2-3-7

(94

van Hige

20



2-3-5

2-3-5
1
2
3
4
5
van Hiele

Duvd

2-3-6

21



2-3-6

0
1
2
3
4
5
6
van Hiele
E-malil
msn  Blog...
patterns
relations

22



2. reification
89 Bal acheff
& Kaput 1996 89

3.

(GSP)
(Dynamic Geometry Software)

Geometer's Sketchpad (GSP)

GSP ( 01)

GSP
Clements & Battista 1992 GSP

23



GSP

GSP

appended dimension

GSP

Clements & Battista 1992

(91

GSP
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GSP

(94 GSP
GSP
GSP

Cognitive Load

Ergonomics Human Factor

mental workload

mental effort
Sweller(1988 1994 1995 1998)
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Jex 1988

mental effort

Merriénboer Paas 1998

93

85)

89

85
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Paas 1992
menta load

Sweller



Mousavi Sweller cognitive
architecture Mousavi et al. 1995 Sweller et al.
1998

elements
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Sweller  Merriénboer
Paas(1998)

intrinsic cognitive load

extraneous cognitive load

germane cognitive load

cognitive effort

Sweller  Merriénboer Paas(1998)

Split-attention effect
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( 259
Jeung, et al., 1997

( 2-5-10)

Mousavi, et a.,1995

In the abowe Figure, find a valoe for Angle DEE.

Solution:

Anple ARC = 1800 - Angle RAC (Internal angles of a trisngle som to 1RO
180 — 55— 45
=oe

Angle DEE = Angle & BC (Vertically opposite angle are agquali
=i

2-5-9 (Sweller, van Merriénboer and Paas, 1998, 251-297)
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[ BOP-55°-45°
==0"

2-5-10 (Sweller, van Merriénboer and Paas, 1998, 251-297)

modality effect

Mousavi 1995
Baddeley
Frick
Mousavi 1995
redundancy effect
89
Jeung 1997
Merriénboer (2002) (CLT)
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@ 2 3

CLT

Sweller (1998)
Merriénboer Krammer(1987) (completion
example)
( )
(work example) (conventioned
example)
(
)
Merriénboer (1990) Merrienboer  De Croock(1992)
Paas(1992)

34



(Paas van Merriénboer & Adam,1994)

CLT

Paas (1994)

(contextual interference)

(  B-B-B,A-A-A,C-C-C)

(  B-A-CB-C-A,C-A-B)

Jelsma Bijlstra(1988)

De Croock Merriénboer  Paas(1998) Jelsma  Bijlstra(1988)
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De Croock
Merriénboer  Paas(1998) Jelsma  Bijlstra(1988)

Merriénboer (2002)

Merriénboer

Brunken, Plass Leutner 2003
objectivity subjective or
objective causal relationship
direct or indirect ( 2-5-8)
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