11
12
13
14
15

21
2.2
23
24
2.5
2.6

31
3.2
3.3
34




Seattler  (1990)

(Walter, 1999
(Kuo, 1998:1)
. Hatfield (1999)



Hillman (1998:5)

linformation)
1 1

(domain)
(interactivity)
CD-ROM

A-Z

(application)

(content)

(developers)

(users)

(authoring tools)

Multimedia Software

16

Olsen (1997:41-43)



.1 Image editioning and painting

8.2 Drawing application
8.3 3-D and animation

8.4 Sound editing

8.5 Video editing

.6 Presentation Software

8.7 Multimedia authoring

8.8 Special effccts/Utilities programs

8.9 Internet program : page layout and/ or HTML text editing

9. (product)

(2536:182-183)
Hardware. Software
1 Interactive Video (IVD) VD
Videodisc J  Digital VD
] L
VD
VD
10 . 1990 Texas VD
Videodisc-based Curriculum 1vD
IVD . . 2000
2. Compact Disc-Read Only Memory (CD-ROM) . 1985 !
4.72

650 Megabytes (MB)
650 MB



30
Analog Digital 600-700 Kilobytes
30

Digital Video Interactive

DVI 72 40 2
40,000 1024 X 512
3. Digital Video Interactive (DVI) 1

5 Kilobytes DVI IC Chips

Intel IBM
IC Chip '
PC . 2000 DVI
4. Compact-Disc-Interactive (CD-I) N.v.Phillips
Sony Cooperation . 1986
Video Games CD-l
CD-I DVI CD-I
Stand-alone  Unit
DV1
CD-l Sony
CDTV Commodore Dynamic Total Vision Commodore
5. Commodore Dynamic Total Vision (CDTV) CD-I

Commodore Amiga
VCR CDTV
CD-| CDTV

6. Compact Disc-Read Only Memory Extended Architecture (CD-ROM EA)
1988 Microsoft ,Sony Phillip
CD-ROM EA
CD-l CDTV

CD-ROM
CD-ROM

CD-ROM EA

CD-|
Phillips

EA



Drive
1. Laserdisc- Read Only Memory : A Hybrid (LD-ROM)
1989 Pioneer Laser Disc CD-ROM
12
LD-ROM 270 MB
LD-ROM (hybrid)
12

(2540 :262-263)

19

LD-ROM

30



TIME: Man of the year
TIME

20



13

——— AV
e

e hypertext

(hypermedia)

(Kommers. 1996:6)

~

« !

multimedia e 99
N
N\
" e ﬂf’———.—H_‘\\"-\
hypermedia \\

(Hackbarth, 1996 :229)



(nodes) (Conclin. 1987)

Hypermedia Graph

N
ode A hocle 3
Node C

Node E Node D

Basic Hypermedia Model

des

Data Submodel Process Submodel
No es mterconriected Nawgatlon as the
directed links t rimary means to
creatm a directed access hypermedia
graph structure. A network.
11 (Codd, 1981)
(Nodes)

Gang, Wan and Liu (1999)



11 Jm 1" 1

CAI0
!

Kommers(1996:9-10)
!
(metacognition)
PO T | < ,.?‘»‘5: s "F',T:; RiEniic
“FE TILE ( f\? b/\ . 5 o)
* ’ THER

CULTUREA

. e O _
H:?Inw-,m 1L 7y "6‘0

>
o e K D i 1) N W &
\@Q’ | 5] ecucenzaf oo
3 I 2
’ 'L.I‘ (]
=z ’ <
L'J'oimh'g'i' 's'u‘b]é‘c' tVjans, 6f N
foot. = * ‘litter .education
4 ] (Alfonso. 1999)

Alfonso  (1999)



Hyre Oaia Pathways

D | [ B

Linear Pathway - One Option

—~—___Hierarchical Associative Pathways __—" -
—— /TN T N

Im:i gine jumping on the shapes below in any patter.
That's nonlinear traveling!

Nonlinear Multi-option/Multidirectionai Linked Pathways

5 Pathway
(Gregory, 1997:29)

24



(2541.58-61)

3
L (liner)
(procedural knowledge) ! (declarative)
(conditional knowledge)
2. (branching)
3 (hypertext or hypermedia)
14

Robert (1998)

(metacognition) (motivation) (achievement)

Author ware Director ~ Fugiang(1998)

ANOVA [



26

Mason( 1997)
(knowledge acquisition)

(in-depth examination”

! Barlaw (1990)

digital ~ Photos

1 (redundant)
Postman(1985)
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29

William and Dwyer (1999) Lol

(7 )
)
2)
( SAT)
107 4 )
1800 20 2)
verbal metaphoric strategy 3) visual metaphoric strategy 4) combined

treatment 1) 2) 3)

4)

I) 4
1 1 !

visual literacy

(virtual reality)

(Fleming and Lcvic. 1993)
(Baecker and Buxton,1987)
(Gardiner and Christie,1987)
(Petterson,1989 and Lanzing 1993) (Verlcur.1993 and



AURLIY WURIUIAKNE



| 2537)

—

10.
11.

Chanlin (1997)

a



120
6 L 2
3 4, 5 6
ANOVA
Park (1998)
(visual display)
3 ) 2) 3)
1)
2) (context - dependent) (context - independent)
96 37 59 1
Gorge Mason . A3 X 2 factorial
) 2) 3) ,
(context - dependent) : (context -
independent)
(MANOVA) Main effect
1) 2) 3)
MANOVA
(context-
dependent) (context-independent)

Chaos 1Cennamo and Bruanlich (1996)

pretest-posttcst 2



CAl

CAl
CAl Pretest-Posttest
Pretest-Posttest 1 2 Posttest
? ! CAl
Posttest
Ollerenshaw Aidman and Kidd (1997)
1
4 1) (text alone).2)
Diagram Labeling Parts, 3) Diagram Labeling
Operating  Stages, 4)
Operating Stages il
8l 25 55 2
two-way
ANOVA ( 4 X 2 [ )
1
1

2 ( organization
strategy) X 2 (delivery strategy) X 2 (management strategy) factorial design post-test only
control group designed 13 8

post-test 14 15
(Mary 1997)



34

David and Order (1998)

2 12
SKEIM ( a hierarchically structured
hypermedia system)
I
!
(hypertext)

2

( Chiu.Yu-K.wong ,1997)
)
2)
3)
1)
2)

3) Paivio Dual Coding



Concrete images

Freshmen

(Tien Drew . 1997 )

. Synectics A

State the definition of your problem...

Teach Creativity

9 Cave (1996)



10

SyriRC tics

[ Subtract-l) [ Repeat ) ( combine ) :( Add ) #«"Transfer ) ( Empathize )

: t fragment ) if Isolate
( Ammate ) (change Scale) ( Substitute ) [ frag )

Téach Creativity

(superimpose) . ( Distort

T Andlogize ) ( Disguise )  (Mythologize) — ( Contradict ) ( ParodyJ

( Prevaricate )  ;( Hybridize )  (Metamorphose) ( Symbolise ) [;8;8( FantasizeJ

| m -V
X
Problem Definition Hep -~ . . Random Word

pinball
Synectics
Change Scale -\

fTTCTerr

Make subject bigger or smaller
Change time scale - seconds, minutes, hours, days, weeks, months, yeors
Change proportion, relative size, ratios, dimensions

Your Ideas and comments:
Teach one specific aspect of creativity
Teach an overview of ALL techniques
The One Minute Creativity Method
Weekly Course
Monthly classes
Yearly reviev/get together/reunior) Q

O 0 Idea Log

(highlighted)

) ldea Log



Sijnet tics (3
Idea Notepad
Sunday, 21 July 1996 3:59:51 PM S t

Teach Creativity

-0-0-0-0- 0- 0- 0- 0- 0- 0- 0- 0- 0- C- 0-
Change Scale

Teach one specific aspect of creativity
Teach an overview of ALL techniques
The One Minute Creativity Method
Weekly Course

Monthly classes
Yearly review/get. together/reunion

< A ( Saue fis.. j ( Clear Notes

iV
Notepad

15

Bushy ;Parrott &o0tsan (2000 189 )
2

David (1999)
Postmodern 0



1 2536:96 )

Frank (1997)

Denise (1996)

(Rina. 1997)

Ronal (1997)

Glen Ellyn .Illinois

(

Passmore

1985

(1991

David (1996)

38



39

Terminator 2, Judgment Day Jurassic Park Haut
Digital imaging Sound effects
computer-generated
imaging (CGl) Video-digitizing

! Jurassic Park

computer-generated imaging (CGI)
Hannafin and Hooper (1989)

Brown (1998) ,

90

Artistic Expression



40

Mark (1985)

Productive thinking, Purdue creative thinking program
Posttest control group design
Torrance (TTCT)
0.05 John (1997)

Leonard (1990)

hard and software
Marsha (1993)

Yang YuNu (1998) WWw
(Delphi method)
WwWw Www

Kim (1991)



41

Mengping (1998)
Logo  Programming

()
pretest-posttest (Quasi-
Experimental design) 117
6 Torrance test of
Creative thinking ANCOVA

(Assessment of artistic creativity
AAC)

(Torrance, 1963)

, 2539 : 15-16)



(Wallach and Kogan, 1965)

25405-6)

(2537:27)

2531 1 179)

LHT,

42



21

]

(creative problem solving)
(Torrance, 1962) 1

L (fact finding)

2. (problem finding)

3. (idea finding) 1
4, (solution finding)

5. (acceptance- finding)

Guiford (1967)

1 (cognition)

2 (memory)

3. (divergent thinking)
4, (convergent thinking)

5. (evaluation)

43



R R R

(divergent thinking)  Guilford (1967)
]

(originality)
(fluency)
(flexibility)
(elahoration)

(originality)

(fluency)
(word fluency)

(associational fluency)

44



45

(cxpressional fluency)

(ideational fluency)

(flexibility)

(spontaneous flexibility)

(adaptive flexibility)

(elaboration)

(divergent thinking)

( 1 2539)



46

] (first insight)

(preparation)

(incubation)

(illumination)

(verification)



1763

1765

1769

2.2

1776

(discovery)

47

(condensing chamber)



2 (innovation)
3 (synthesis)
(videophone)
4 (mutation)

bladeH

Schoell and Guiltinan(1988 :310)
L 2. 1
Etzel,Walker and Stanton (1997 : 203-204 )
, 2,

(creative product)
6

(Taylor,1964

48

(Roller

2537)



(2538 : 102-107)

(new product)

(innovation product)

(modified product)

(me-too product)

(new to the world product)

(new product line)

(addition to existing

49



50

product line)

4, ' (improvement in revission to
existing product)
(perceived value)
(modified product)

5. (repositioning)
6. (cost reduction)
2.3

2

(intuitive  technique)
(systematic-logical  technique)



(Neumeister and Pschorn: 1989

2539)
2.4
1 1
William . . Gordon
Oshorn
Synectics

(make the familiar strange)

strange familiar)

(Synectics)

(Synectics) ] 1950

Gordon) 1972)

(make the
1 (Evans, 1991 ?1)

1944



3l

3.2

33

11

.2532:70-71)

( 2539)

(analogy)

(direct analogy)

(personal analogy)

(symbolic analogy)



41
42

51

5.2

6.1

6.2

7.1
1.2

34

? (fantasy analogy)



8 81
8.2

9.

10.

(visualization)

(inventive thinking)

54



2532

24.1
2533 4- )
4
1
2.
3.



3-

5

56

4-6



17

2533 10.20 - 12.10 .
12.22

10

2-3 (

3-5 3-5
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1972 .270

(Joyce.Weil and Shower




(2536)

(2530)

1 2541:106-107)

60



61

1
212 109
' 13
.05
' ' .05
Meador (1992)
self-concept Martinek-Zaickowsky
Peabody Picture Vacobulary One-Way analysis of
variance
self-concept
Kleiner (1991)
(district's standard science)
)



of creative thinking) 3)

FTros (1985)

Hard (1992)

(retrieval)

3 Ps
(product)

(2537; 33-43)

(person)

(cognitive theories)

62

(Torrance tests

(visual

(Process)

10

fantasy)



(divergent thinking tests)

(flexibility) (originality)

(reinforcement)

(behaviorist theories)

(remote associates tests)

(fluency?

(elaboration)

63



Besemer and Treffinger (1981)

, (2532)

2011

64



(objective tests)

(profile)

33

(biographical

(projective techniques)
study)

(1974)

(self report)

(creative personality)

65



(2541)

21 7

66



67

(Multi Variate Analysis) 2) u

" / W
” 3) ]
15-20 " 4) \
KclleyC 1983)
Pretest-
Posttest Torrance
One-Way
analysis of covariance 05
.05
05
(2535)
4
Torrance
4
1)
2)
3
(2536)
1

6 Torrance



(2534)
' 5
Torrance
5
Torrance 4
( b 253h)
(2522)
5-6 1.2 3
1 5 3
5-6 : 2

2. 5-6

2 3

3 5-6

1 1 2

(2532) ’
1 Y4
214

60 | 60 4 48
46

1

2918

68



Hanson (1974)

(artistic perception)

Torrance test of creative thinking
Illinois State University

69

4 1
1 4
4
1
4 1
(Art test)

University of lllinois

Ashry (1987)

160

70 %



Torrance
( Torrance, 1962)
1 va

Angela and Yates (1999)

Torrance, Wallach Kogan Guilford

Torrance tests of creative thinking (figurai test booklet B research edition) 1968
(reliability)
Pearson product moment coefficients 96
94 86 91 (Torrance, 1968-8)
Torrance (1986) (2533:32)
.. 1972-1983

Torrance

70



76

126
Torrance

TTCT -Torrance Test

Test

SOl Guildford 9

38

26

Torrance

76

23

16

Torrance

29

2

57

1

39

15

28

76

39



Torrance

w N s O

012

35
6-10
11-15

(picture construction)

(circles)

MBBE B a™

(picture completion)
10

30

72



(fluency)
1
3
(originality)
(elaboration)
1
(flexibility)
N
4.1
4.2
4.3
4.4
4.5
1 5

T-scorc (Torrance, 1968 : 40)

30

73

10



74

31

1 (industrial art) (industrial design)
(product design)
(industrial art)

Industrial design
product design (
1 2530)

ICSID (international council of societies of
industrial ~ design)

(structural)
(functional relationships)
(changing economic) (industrial)
(social and cultural) (context)

( The Industrial Designers
Society of America ) IDSA



(function) (value) (appearance)
!
(Page, 1966)
(Gregory, 1966) (Archer, 1965)
Wright and Hclsel (1996) Product Design
Dreyfuss (1967)
L (utility)
2. (appearance)

3. (ease of maintenance)
4, (low costs)
5. (communication)

Birmingham and Cleland (1985)

6



76

Technological change

g e

New design New needs
]
( , 2528)
(industrial design ) 1D.
(science) (art)
50: 50
75:25
(engineering” (function) (aesthetic)
75 .25
(handicraft)

Product Design

( 2539 :89-90)



77

(2539)
42
(2527) Industrial Design
1 John Ruskin William Morris
Walter Gropius Bauhaus (1919 - 1933)
Hoschule fur Gestaltung , Ulm Max Bill
IACP  “Industrial Art
Curriculum  Project"
1972 discipline - centered
schema
4
L Formal Knowledge

2. Descriptive Knowledge

3. Prescriptive Knowledge
(value judgement)
5. Praxiological Knowledge



18

1
DOMAIN OF MAN'S
KNOWLEDGE
| | | 1
Formal Descriptive Prescriptive Praxiological
Knowledge Knowledge Knowledge Knowledge

[

|

The Discipline of Design

1

|

I

Logic Theory

& Practices

Decision Making

Theory & Practices

Systematic Planning

& Practices

Communication

Theory & Practices

i

I

"
|

J

Art Curriculum Project
L
2.

practices)

The Discipline of Industrial Design

1972)

The Discipline of Industrial Design (Industrial

( logic theory & practices )
(decision making theory &

(systematic planning & practices)
(communication theory & practices)




3.3
L
2.
3.
solution)
structures)

texture and finishes)

(model)

(function)

31

3.2

3.3
34

41
4.2
4.3
44

(model of design process)

Luddington (1988: 10-18)
( problem brief)

(problem analysis)
(' cation)
(ergonomic)
(propose possible

(possible shapes and

(possible material

(aesthetics)
(facilities and time available)
(choose the best idea)

(material used)
(construction details)
(size)
(finish)

(prepare

9



workshop drawing and parts list)

6. (make the article)

. (evaluate the design)
2 Thomos, Charles and Fosten (1993)
fsanudoansvosnma | dnmanmilam

a o 4
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Thomos(1993)tl

Luddington



3 (Wright and Helsel: 1996)

HUIAUAAIAY ANVADINT NN OUIAL

(original idea) (identified need)

n v I EY ~ ~ o
l3i anuu ) 1dvealnsamsiaismiveauy
s
= o o W o we
" nmmzwmummﬂgw\mﬁ
(R&D Laboratory)
|l o a a o
34 anuns oy avnniyd
l//
a q: =Y o L4
AWINTTUMITHAUIHAANTUN
(engineering product development)
(input)
(process)

arket analysis
(preliminary design) ( ysis)
(preliminary drawing)

- (economic feasibility)
(prototype building)

(technology availability)
(prototype testing)

. (paten search)
(revising prototype)

(final testing) , ,
(ecological analysis)
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5.1

5.2

(product concept)

(feasibility study)

(preliminary design)

(prototype build)

(model)

(test and trails)

(marketing)

(technical)



6.
feasibility study)

(final product design)

(product and supply)

 2538)

(analysis and final

84



Earle (1992)

Design Process

(recycle as needed)

Refine Decide
3
\
1 (problem identification)
2 (preliminary ideas)
3 (design refinement)
4 (analysis)
5 (decide)
6 (implementation)
Earle



1 (problem identification)

(identification of a needs)
(identification of design criteria)

L 1 (problem statement)
2. (problem requirements)
3 ] (problem limitations)
4, (sketches)
) (data collection)
concept
2 (preliminary ideas)
(accumulating information)
L (individual . . team)
11
12
2 (plan of action)
3 (brainstorming)
4, (sketching and notes)
) (research methods)
6. (survey methods)

(creativity)

86



X RN

87

(design refinement)

(physical properties)
(application of geometry)
(refinement considerations)

(standard parts)

(analysis)

(function analysis)
(ergonomie)
(market and product analysis)
(specification analysis)
(strength analysis)
(economic analysis)
(model analysis)



88

5 (decision)

Chart ,Paper ,Lettering materials,Color, Assembly

photographic, Slides, Layout of artwork, Computer presentation

6 (implementation)
(reality)
L (identification)
2. (finial study)
3 1 (analysis and synthesis)
4, (selection of solution)

(McCoemick, Newey and Sparkers,1993 .Luddington, 1988.Wright and Helsel,1996.Ibid.Earle,
1992)



34

035111300

16

03511300

6 (Industrial Design)

128

6 ( Industrial Desing )

6( Industrial Design )4(2-6)

89



90



10.

11.

12

13.

14,

15.
16.

2-4

a1



AURLIY WURIUIAKNE



2.1

2.2

2.3

34

Torrance (1965)

(Gordon: 1972)

93



(integrated technologies)

94
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