11
12
13
14
15
16
L7

21
2.2
2.3
24
2.5

31
32
33
34



(Multimedia)
(Digital Technology)
(Program)
11 1

(2540 :255) (multimedia)

(2541) ‘ ‘ Cross
Media ‘ " (Multimedia)

(2542)

(2541)



12

(2541)

(Presentation) ? (Training) (Information Broadcast)
( Interactive) , (Hypermedia)
(2538 : 86) 2
(2537 : 264)
(Green,1993)
( 2543)

' (Frater and Paulissen, 199 : 3)

( 2543)
(2538)
(Hypertext), (Sound) 1 (Animation) 1
(Still Image) 1 (Video)

( 2543)



13

(2534:154)
(Presentation)
' (Training) (Information broadcast)
(2538 : 23) |
(S
(2543)
(Interactive)
CD-ROMs
12
(Nintendo) (Zega)
10 .. 1980

Computer Assisted Instruction : (CAI)
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Computer Assisted Leaming (CAL) ~ Computer Managed Learning (CML)

CBT
(Computer Based Training)
CBL (Computer Based Learning)

CBT

CBT IBM Info Windows  Sony Views

(CA)

couresware ( )

1990
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Edutainment
Education ( ) Entertainment ( ) Infotainment
Information ( ) Entertainment ( )
(Semi-conductor Technology)
(Integrated Circiut : IC)

20
13
Hypertext
(
12543)
L (Text)
(Hypertext) (Heavy

Index)
Pop-up Boxes, Animation, Video, Sound,etc.,
2. (Sound)
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Sampling rate

w

Sampling size
Sampling size 8 16
Audio) 16  Sampling size 44.1 kHz

2.2
AF  .SND
MDI
Interfade)
for windows
16
3. (Picture)
31 (‘Still Picture)
3.2 (Mation Picture)
30 1

Video Compression

16

Sampling  size
11.05 kHz, 22.05 kHz, 44.1 kHz
CD-DA (Compact Disc-Digital

. WAF
( Musical
.. 1980

Instrument  Digital
MIDI

Midisoft Studio

CAD 3D studio

MPEG Moving Picture Expert Group

t



17

4, (Interactive)

(Linda,1995 :5-7 Green, 1993)

14

MIDI

Authoring System Delivery
System CBT

Asymétrie System



15

2532 : 39-45  Badhinski,1997

Monochrome

(Background) (Foreground)

253)

(Siren)

2534
2543 21 )

18



LOGO

2543)

19



(Interactive)

(

(

1543)

12543)

20



1 smj
\ 3 (ldg f

(Fraterand Paulissen, 1994 : 5-16)
( Linda,1995 : 6-8)
( Interactive)

L (Education Multimedia)
( Computer
Based Training)
1 , (CAl) 1
3
11 Self Training
(Presentation)
(Drill and Practice) (Simulation)
1.2 Assisted Instruction
1.3 Edutainment
(Games)
(Game Simulation) (Mini Series)

2. (Training Multimedia)
!
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3. (Entertainment Multimedia)

4, (Information Access Multimedia)

(Conveying  Information)

) (Sales and Marketing Multimedia)
(Presentation and Information)

6. (Book Adaptation Multimedia)

(Multimedia  Databases)
Microsoft ~ Bookshelf, Computer's Family
Encyclopedia 1Tourist Information Medical databases, Foreign databases, etc.
1. (Multimedia as a Planing Aid)
(Vitual Reality) 3

8. (Information Terminals)

(Multimedia Wall System)
9 ' (Networking with Multimedia)



5 (Green,1993)

(Linear Progression)

Electronics Stories

[ s e |

1 (Linear Progression)

(Freeform, Hyper jumping)

23



Index)

(Freeform, Hyperjumping)

(Circular Path) '

3 (Circular Path)

(Database) 1

24



16

1.1)

12)

13)

(Compound Document)

(Gangne', 1985)

(Title)

(Gain Attention)

(Animation)

25

2535 47)



4.)

4)

(Present New Information)

26



43)

4.4)
45)
46)

51
52)
53)

5.4)
55)

(Guide Learning)

(Elicit Responses)

1 m I



63)
6.4)
65)
66 )
6.7)

68)

69)

6.10)

(Provide Feedback)

1-2

28



91)

92)
93)
04)

(Access Performance)

(Promote Retention and Transfer)

29



(Drill and Practice)

2539 : 56)

Drill and Practice
(Alessi and Trollip, 1991)

(Lockard, Abrams and Many, 1987)

(Ebel, 1965 59 ;

(Law of Practice)

2 (Multiple choice)

30



(Short Answer)

( . ,2537)

(Ebel, 1965:59)

(Simulation)

(Bruce and Weil, 1996: 353-363)

a

0



32

3 (Angus and Reynold, 1991

211 - 212,

L (By Computer)

2. (By Computer and
Manual)

3. (By Manual)

(Angus and Reynold, 1991 : 211-212)
2
1 (Part-task)



11

12

13

14

3

(Whole-task)

(Bruce and Weil, 19% : 361-362)

(Syntax)

4
(Orientati  )F

(Participant Training)

(Simulation Operations)

(Participant Debriefing)

(Social  System)

(Principles of Reaction)
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4, (Support System)

(Bruce and Weil, 1996 : 359 - 361)

L (Explaining) It
2. (Refereeing)
3. ?  (Coaching) ?
?

?

4, (Discussing)
?
?
?
(Angus and Reynold, 1991 : 211-212) (Bruce

and Weil,19% : 353-363)
1
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2. , b
3
4,
.
6.
(Simulator)
17
(2541)
80/80
3
0
(2542)
1
1 90.25/91.60
90/90
(2542)

| S
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87.25/86.50 86.66

o
(2549)
5
3
3 ,
0L
(2543)
86.57/85.85 85/85
2.
2.1
(2538)
(2542)

(2542)



(2542)
Piaget

Von Glaseisfeld (1991)

Coblb (1994)

Bell(1993)

37

Constructivist

Constructivist

Constructivist

Constructivist
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Renshaw (1997)

Constructivist

Driver  Bell (1986)
L

-l ' : - Ai' -
Qzumumu'lumimmuumgm MINRE0L  WasatuLLaIANAR



alternative frameworks

(2541)

Constructivist

Constructivist

39



40

Constructivist
Constructivist (2541)
Constructivist
Constructivist
(Henderson,1993:4-5)
' Constructivist

Constructivist (Martin et al., : 1994 : 46)



Explore

Explain

Expand

Evaluate

EXPLORE

2

EXPLAIN

a

EXPAND

2

EVALUATE

lesnsaliy

(Martin et at.,:1994.46)

4



2.2
Constructivist
Vygotsky
Resnick (1996) Constructivist
LEGO (Resnick, 1994)
Constructivist
(equilibrium)

(accommodation) (Sutherland, 1992)

42

Piaget(Jean Piaget :1896-1980)

Piaget

(equilibration)
(assimulation)

(active)

Constructivist

(Noddings,1990: Steffe. 1991; Balachete,
1991: Post, 1992; Tobin. & Tippins, 1993 : Wood, Cobb .& Yacket, 1995)

1993)

(Constructivist)

(Kamii, Lewis. & Livingston.
(Ernest, 1995)

(Fosnot, 1989)



43

2.
3
Constructivist
(knowledge)
(pragmatism) William  James
John Dewey) 20
(Constructivist) (knowledge)
(Cognitive Structure)
(Von Glaserfeld, 1991)

2.3

2
(Cognitive Constructivists)
(dynamic process)

John Dewey (1938) Jean Piaget (1954)
Von Glaserfeld (1984)
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(Socio - cultural Constructivists)

(Co-operative Learning) Piaget

Ausubel (1963)
(Meaningful verbal leaming) Ausubel

Dewey  Ausubel
Underhill (1991)

Constructivist '
L (conflict) (curiosity)
2, (peer interaction)
3. (reflection)
4, (cognitive
restructuring)
b, 1 4



45

Model Underhill
P V
] 11
A
v al
5 Underhill's Model of Learner's
1 (Underhill,1991:230)
(2539)
UR&NRus
VNG ﬁ
ANNTRLEN B nanssu n3ailasaaing
Nty nsmseq Tusinnstloyaun
- A
#07uN130d
Fuhatloywn

T oruuooon o |

6 ( - 2539)




24

46

Constructivist

(choice)
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2.2

Kogan (1971:224)

Ausbumn and Ausburn(1978:337 - 354) z
” (acquiring) (processing
information)

(Adam 197 :
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( 2520 : 37)

( 2516 : 12)

2514:30)

(Adam 1967 :9)

25
(2539)

01

051001 1.05
(2541 )

(U1



Mayer

(U]}

(2540)

(2542)

01

0
(2542)

(2542)

(2542)

05

(U1

05

05

Kohlberg

49



50

05

(2542)
)
a2
on 3
01
Butcher (1996 )
)
2)
3)
Forsherg (1996)
1)
2) 3)



31

(2523 : 51-54)

(2528)

(2529)
DT

(2530)

5l



(2530)

(2534)

(2542)

Corria B.Anderson (1975 : 121)

Pl (1971)

tone & Turoff (1975 )

Patrick R.Penland (1983)

52



3.2
(' The Delphi Technique)
2495
2505 ( , 2522 .26 2542 A7)
(The Rand Corporation)  Olaf Helmer Norman c. Dalkey )

Experimental Application of the Delphi Meteod to the Use of Expert ”

(Brain stroming)

12541)
20
( Interactive Process)
2 3 (Consensus)

(Refine)
( 12530)

53

An



54

’ j o~ [ 1] V1
' (Subjective Judements)
2
10 15
Thomas T. Macmillan 17

7 2537)
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4,
3.3
1 9
2,
Murry and Hammons, 1995
(2535)

Parente and Anderson
Parente (1987 quoted in Murry and Hammons, 1995)



56

10 Cocharn (1983)
1- 12
12

Van de Ven, Gustafson (1975 quoted in Murry and Hammons, 1995)

30

(2531)

10-15
Macmillan (1971)
17 1
1
(panel size) (error reduction) (net change)

1-5 1.20-0.70 0.50
5-9 0.70-0.58 0.12
9-13 0.58-0.54 0.04
13-17 0.54-0.50 0.04
17-21 0.50-0.48 0.02
21-25 0.48-0.46 0.02
25-29 0.46-0.44 0.02

: Macmillan The Delphi Techniques,1971 (2541)

( Murry and
Hammons,1995)



2
(Frame)
( 2541)
( 2531)
3
L
= 2531
, 2535 ; 2541)
2.
3
(Median) (Mode)

(Interquartile Rang)

2-3  (Murry and Hammons,1995)

57



(2536)
/

(2537)

Hebertein and Baumgartner (1978)

6-9

(Central Tendency)

(Interquartile Range)

58

Navin and Ford (1976)

( Median)

(Mode)
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Murry and Hammons(1995)

75%
20 % Flannders (1989) 60 %
Linstone (1978)
15 %
5
1.00 1.50
L
2.
3,
4,



34
(2542)

(2542)

60



61

[ 102 56 86

55 &% (3 3
2
12
13
4,
5,
6.
(2539) S !
(2) 140
242 (9) i
. 3)
3
(2540)
(2)
293 39 ()



80

(2540)

20

62



63
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