11

1.2

1.3

1.4

(Web-Based Instruction)

(Links)

(Leaning Process)

(Problem-Solving)

(Transferof Learning)
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L (Web-Based Instruction)

(Text) (Hyperlink)
(Graphics) (Kayser, 1997)

(Kerr and MacLeod. 1997 : 118)

11

(Webh-Based Instruction) 1

(Clark, 1996)

(Khan, 1997)

(WwWw)

(Retail and Gillani, 1997)

(Parson, 1997)



(Driscoll, 1997)

(Web-Based Instruction)

(Web-Based Training)

World Wild Web)

24

(Pollack and

(Internet-Based Training)

(Internet-Based Instruction)

Masters,

(WWW-Based Training)

(WW W -Based Instruction)

L2540

1997)

1 28)

WBI (Web-bhased Instruction)

(W W w



10.

(Self-directed)

24

(e-mail)

(Self-pacing)

(Chat Roaom)

( . 2541 : 70)

L 2541 : 14)



(Distance Education)

(Real-time) (Non-real-time)

(Two way communication) (Face-to face)
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1 (Chute, Sayers and Gardner, 1997)

3 (Trentin, 1997)



onng pit)

(Sloane, 1997) 7



(Hughes and Hewson, 1998)

(Notices)

(Presentations)

(Formal Discussions)

(Questioning)

(Brainstorms)

(Task setting)

(Class Quizzes)



1.2
( L2539 1 9)
(Driscoll, 1997)
2
1. (Text-Only)
(Electromic Mail :e-mail)
(Bulletin Board)
(Chat Room)
(Software downloading)
2. (Multimedia)
(2541)
1. (Distance Education)
2. (Asynchronous Learning)

(anywhere anytime)

3. (Project-Based Learning)



Demand)

1.1

1.2

1.3

2.1

2.2

2.3

(Presentation)

(Communication)

24

(Distributed Education)

(Collaborative Learning)

(Learning Network)

(Education on

(Virtual Classroom)

(Doherty, 1998)



2.4
3.
3
3.1
3.2
3.3
L.
2.
3.
4.
5.
6.
8.
9.

(Duchastel, 1997)

1.

(Dynamic Interaction)

25



(Duchastel, 1996)

4,

5.

6.

1. (Information)

2. (Interactivity)

3. (Structure)

4, (Communications)

(Rakes, 1996)

1.

(Inquiry)



10.

1.3

(Parson, 1997)

(Stand - Alone Courses)
(Weh Supported Courses)

(Web Padagogical Resources)

(Stand - Alone Courses)

(Web Supported Courses)

27



(Web Padagogical Resources)

(James, 1997) 3
(Ectectic Structures)
(Encyclogaedic Structures)

(Padagogic Structure)

(Eclectic Structures)

(Encyclopaedic Structures)

(Pedagogic Structures)

HTML



1.4
(Summative Evaluation)
(Potter, 1998)
4

L. (Course Grades)
30°0
10°0
30%
30%

2. (Peer Evaluation)

3. (Continuous Evaluation)

4. (Final Course Evaluation)

(Soward, 1997)

(Formative Evaluation)
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L. (Purpose)

2. (ldentification)
(title)
3. (Authority)
4. (Lay out and Design)
5. (Links)
6. (Content)

(Carlson and the others, 1998)

2.1

(Nielsen, 1997)
25 %
50%

(LeMay, 1995)



(Horton and others, 1996)

(Landsberger, 1998)

2
1. (Long 5Scrolled pages)
2. (Shorter, Linked pages)
(Collis. 1996)

(James, 1997)
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2 (James. 1997)
(Willis, 1995)

(James, 1997)

(Human Computer Interaction

ang an eid.
HCI Wang and Reid. 1996
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(Wilson and Cole, 1992)
1

2.

(Jonassen, 1996)
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(James, 1997)
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8 ( )
9.
( , 1998)
2.2
1 1

(Multimedia Media Channels)

(Text)

(Chat) (Multi User Domain

MUD) (Mclallan. 1998)

(Milheim and Harwey, 1998)

(Graphics Users Interfaces :GUls)

(Rowley, 1998)



HTML

(Duchastel. 1996)

(Information)

(Interactivity)

(Structure)

(Communications)

(Jones and Farquhar, 1997)
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Johnson. 1997)

3.1

3.2

3.3

(Documentary)

(Home Page)

(Internal Pages)

(External Pages)

(Maddux

36

and



(Lynch and Horton, 1997)

(Nielsen, 1996)

10.

10

37



(Park,

1992)

(Alexander.

1996)

2.3

(Park, 1992)



(Bartasis, 1997)

(Narumol Ruksasuk, 2000)

1

(KOIbLearning Style Inventory) 4

(Nishikura, 2000)

58
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40

(Media)

(Hyper)

3.1 (Links)

(How to leant) (How to

remember) (How to think) (Learning how to leant)

(Weinsten and Mayer. 1986)

4

L. (Selection)

2. (Acqguisition)

3. (Construction)

4. (Integration)

(Windows)

(User Interfaces)



ita

(Multimedia)

2.4

(Links)

(Graphics)

41

(Multimedia)
, N
"

(Hypermedia)

(Hypertext)

(Tolhurst, 1995)

(Hypermedia) (Hypertext)

(Tolhurst, 1995)

(lcan)
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(Oliver, Herrington and Omari, 1996)

(Baker, 1993 :48)

(Linear Approach)

(Linear Approach)

(Non'l.mear Approach)



(Non-Linear Approach)

5 (Baker. 1993)

(Yang and Moore,1995) 3

1

L. (Unstructured)
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(Hierarchical)

e

g e
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]

—

(Honey, 1993 : 257-270)

(Linear Traversal Pattern)

(Side Trip Pattern)

1



(Star Pattern)

(Extended Star Pattern)

(Chaotic Pattern)



13

(Concept Nodes)

(exrund. 1996)

(Jonnasen, 1992)

(Concept Nodes)

14



(Chan and the others, 1993)

1 (Process of Connection)
(Accretion)
(Articulation)

(Solicitification)

A Quantitative Representation of OCTR

Connection Accretion Articulation Solidification

15 OCTR (Chan and the others, 1993)

3.2

(Zhao,1996 :334)



(Visualisation of Semantic)

(Synchronous)

Collis, 1998 : 60)

1992)

(Asynchronous)

(Jones, 1990 : 272)

(Nikolova and

(Park,



© © —~ o o1 &~ W

(Lawless and Kulikowich, 1996)

10

3.3

(Learner Characteristics)

50

10



(Instructional Variables)

(Maldonado-Grandos, 1989 : 1545)

(Lesson Map : LM)
(List of Objective : LI)

Content)
2
(Hypertext) 8l
A 3X2X2 3
(Retention)
(High and Low Intellectual Skills)
3
, (Lesson Map)
(2538)
1 80

10
(Linear)

51

(Table of

(posttest)

40

87/80



(Melara, 19% :
3491) 2

2
(Hierarchical Hypertext Structure : HHS)
(Network Hypertext Structure : NHS)



40

2x2 factorial Design

(Schoon, 1997)
(Links)

261

(Star)

(Kraus, 1996)

Kolb

(Hierarchy Linkage)



(Parker, 1997)



(Innés, 1996)

(Linear) (Non-Linear)
(Cues) (Advice) (Coach)

(Guide)

(Lin, 19%)



1 (Non-Linear)

Hsu (1996)

130

(Kim, 19%6)

(Links)

(Node)



(Fewer Links)
(More Links)
(Oliver, 1998)

(Kim. 19%)
|

(Landsberger, 1998)
(Nielsen. 1997)

(Linear Approach)
(Baker, 1993)
(Honey, 1993)



(Learning Process)

(Camine, 1993)

(Rose, 1995)

41

(Learning Process)

((Biggs and Telfer, 1987)
(Bloom, 1972)

6
1 (Knowledge)
2 (Comprehension) 1
1
3 (Application)

:l>

(Analysis)



B (Synthesis)
6. (Evaluation)
(Gagne’, 1974)

) (Factual Learning)
2 (Conceptual Learning)

3 (Principle Learning)

4, (Problem Salving)

(Open-end Learning) (Hill and Hannafin, 1997)
5

) (Metacognitive Knowledge)

2 (Preceived Orientation)

3

4

5.

(Tennyson,
1994)
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2
3
4
(Learning Process)
(Cognitive Theories of Learning)
I
aud NUWAINN WUWANUD MIADVAUDS
SUAMUIAN | Matden szuEdy
15324 ANsAnsHa
NUWAUN
202017
16 (Mayer, 1993)
(Cognitive Information Processing) (Mayer, 1993)
1 3
1 (Sensory Memory)
2 (Short-Term Memory)

3 (Long-Term Memory)

60



61

4, (Selecting)
) (Organizing)
6. (Encoding)
1 (Integrating)
(Wilson and Cole, 1992) 4
1
2
3
4
4.2
1940
(Level of Process) (Craik and

Lockhart, 1972)

11 z 1 a J .3
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4 (Deeper)
(Shallow)

(Watkins, 1983)

RECAP

(Cox and Clark, 1998)
(Biggs and Telfer, 1987)

(Degper)

(Surface)

(Huang and Bonzon, 1995)



(Degper Process)

(Surface Process)
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4.2

(Marton, 1988)

43

(Wild and Quinn, 1998)

(Jonassen, 1995)

(Alexander, 1996)

(Ward, 1998)

64



40
2 7
23
1
142 2
16 17
(Man) (Text card)
(Linear)
1
(Self-regulation)
(Verliei),

Stontjesdijk and Beishuizen, 1995)



(Vennunt and Van Rijswijk, 1938)

(Hill, 1996)

4

(Yang, 19%)



(Learning Process)

(Sweany, McManus, Williams and Tothero, 1996)

67



68

, (Ollerenshaw, Aidman and Kidd, 1997 : 227-238)

N 1 8l 2
(Low Prior Knowledge) (High Prior Knowledge)
4
I} (Text Alone) 2
. (Text+Diagram Labeling
Parts) 20
3 (Text+Diagram Labeling
Operating Stage) 20
4
(Text+Computer Simulation Labeling Parts & Operating Stages) 20

4
05



69

B, (Problem-Solving)
(Problem-Solving)

(Convergent :

a Single. Known Solution) (Divergent)
(One of Several Acceptable Solution)

(Jonassen, 1997 : 67)

(Chain' Problem)

( 2535 :3))

5.1

(Bloom, 1972)

DN o N



0

(Gagne’, 1985)

or (3

18 (Gagne’, 1985)



(Gredller, 1997 182-191)
(Thorndike’s - connection)

(Gestalt)
(Schoenfeld, 1992 : 334-370)
I} (Problem or Task)
2 (Sensory Buffer)
3 (Working Memory)
4, (Long-term Memory)
!
!
!
4 !)

19 (Schoenfeld, 1992 )



(Mayer, 1992)

(Shepard, 1989:4)

J
] 1

(Cognitive)
(Process)
(Directed)

(Personal)

(Hofmeister. 1989 :27)



(2535 :35-37)

(2539)

13



11

12

5% 15%

2.

10%

A



(25%3)

i

5.2

(Seels, 1989 : 11-15)

(Psychology)
(System Approach)1
(Instructional Design
(Communications) and Technology)

20 (Seels, 1989)



(Behaviorist)

(Cognitivist)

a V d

(Constructivist)

(Seels, 1989)
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10%

2.0 %

(Tennyson, 1990)

25%

(Tennyson, 1990)

(Gick,

30%

1986)

)



(Jonessen, 1997)

(Gick, 1986)
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(2540)
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5.3

(Oughton, 1997)

80

(Metacogintive)

(Garrison, 1997)



32

30

2 (e-mail)

(Electronic Notebook)

34
1
(Park, 1998)
3
1
96 3x2 factorial design

MANOVA



MANOVA

3438)

(D uffield,

1991)

(Rucinski, 1991

(Qualitative research)

341-351)

11

(Dyer.

82

1995



(Nawrocki, 1987 : 140)

(Reed, 1996 : 91)

(Kulatunga. 1996 : 1000)

(Choi and Hannafm, 1997 :43-55)



84

5 46
5 A 2x2 x(2x2) random -factor design
4
L. (Contextualixed) (Reasoning Simple)
15
2. (Decontextualixed) (Reasoning
Simple) 10
3. (Contextualixed) (Reasoning
Complex) 9
4. (Decontextualixed) (Reasoning
Complex) 12
(Reasoning Simple) 25
(Reasoning Complex) 21 (Question Context) 2
2
2
1. (Question Rich) 2
1.1 (One-Step)
1.2 (Multi-Step)
2. (Question Poor) 2
2.1 (One-Step)
2.2 (Multi-Step)
1.
2.
3.



(Reasoning)

2.1

2.2

L(2542)

(Problem-Solving)

(Reasoning Simple)

(Question Rich)
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.05

2.3

.05

(Folsom, 1996 4734)
(Mentoring Tactics)
133
(Locus of Control)

Knowledge) 1

(Self-Pacing)

86

(Prior



6l

(Transfer of Learning)

(2539)

(Martin and Heame, 1990

2 (Woolfolk, 1993 :316)

(Low-Road Transfer)

D 41)



(Biehler

and

(High-Road Transfer)

Snowman. 1986 : 454)

88



Transfer

6.2

(Slavin, 1994

247)

(Hunter, 1995

(2533)

2)

89

Substantive



90

5. ‘
6.
6
2 3
(Maddux
Johnson and Willis, 1992 : 182-184)
1. (Fun)
2. (Inexpensive)
3. (Safe)
4, (Realism)
5. (Better Transfer)
6. (Less Threat and Anxiety)
7.
8.



91

(Garavaglia, 1996)
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23 (Garavaglia, 1996)

(Bland, 1996 :5595)

(Hypermedia)

(Stanton and Stammers, 1990 : 159-163)

(Structured)



(Unstructured)

(Step by Step)

(Button wup)

20

1995 : 567)

25
24

(Pretest-Posttest)w

20

92

(Serialist)
(Holist)
(Top down)
60 3
20
(Lin and Miller,
49 2



(Transfer of Learning)

FWIaNnsaluuIIngds
CHuLALONGKORN UNIVERSITY
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(Deeper)
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