


154

1
1
3
11
12
13
2.
20 81
11

21

%2

20 82

20



12

60

1.50

93



11
12
13
14

21
2.2
2.3
24

31
3.2
33
34

41
42
43

20

79

8



10.

51
5.2
53

6.1
6.2
6.3
6.4

11
1.2
13
14
15

81
8.2
8.3

91
9.2

101
10.2
103
104
105

(Resolution)

Plug - in

(Hyperlink)



11

12

13

14

15.

111
112
113

121
12.2
123
124

131
132
133
134
135
136

141
142
143
144
145

(Synchronous)
151

15.2
15.3
154

(Objective)

%



16.
(Asynchronous)
16.1
16.2
16.3
164
17.
171
172
173
174
18,
181
18.2
18.3
184
19,
191
19.2
20.
20.1
20.2
20.3
20.4
20.5
20.6



5
21 3
)
20
1
Marcus(1992)
Golding &
Fowler (1992), Lorch (1989) (1998) 1Heines (1984) 1Merrill (1988) LRiviin
Lewis & Davies-Copper (1990)  Tullis (1988)
(Hypertext link) ~ Strauss (1991)
2 2
Koskey (1956; ,2538) 1INés

(1996) Fister (1996)



(2541)
(Norma) ~ (Size) 10 20 AngsanaUPC CordiaUPC
BrowalliaUPC JasmineUPC Arial Helvetica Van Nés (1986)
Nes(1996)
Nes (1986)

Lsaacs (1987) ; Pastoor
(1990) ; Reynolds (1979) ; Rviin, Lewis &Davies - Copper (1990)

2 (Graphic)
Duchastel (1978) ; Levie &Lentz (1982) ;
Rieber (1994)
Levie &Lentz (1982)
- Marcus (1992) ; Rin 1Lewis Davies - Copper (1990) ; Thompsom (1994)
Ky  Sales
(1994)

Norman (1997)

Apple Computer Inc (1989) : Boling , Johnson &Kirkley (1994) ; Easterby (1970)

99



Hartley (1994)

Norman (1997)

Osin (1992)

McManus (1995)

(Animation)

Hannum (1998)

Large(1996) LRieber (1990) ; Venezky &

Park(1994);Park&Hopkins (1993)

(Video)

software

100



101

5 (SOUND)

Aarntzen (1ses) Mam (1905,

Harmntzen (103,

MeManus
(1995)
6. (COLOR)
(hyperlink)
(Resolution) - Hannafin &Hooper (1989)
Champman
(1993) Faiola (1989)
Marcus(1992)u  Van Nés (1986) 5
2
(2541)
3 Durett  'rezonz(1982)

Davidoff (1987) ; Faiola (1989) 1
Faiola & DeBloois(1988) ; Van Nes(1986) ; Strauss (1991) ; Tufte 1(1992) 1



Fister (1996)
Misanchuk  Scwier (1995)
1 (VENU)
Lynch and Horton (1997)
Hoffman (1990)
Norman (1997)
8
Lynch and Horton (1997)
(2541) ,
Hypertext
(Button),  Pop Up
9, (WEB BROWSER)
Plug - in

IE (Internet Explorer)  Netscape Navigator

102



103

WWW

Mosaic
Opera Lynch  Horton
(1997)
McManus (1995)
10,
McManus (1995)
(Hypertext link)
Yong and Watking (1997)
Voithfer (1997)
Hannman (1996)
11



104

Per a
(Interactive)

Lynch and Horton (1997) ,
(Title)

(Spinal structure)

12

(Hannum 11998)

(2540)

Rassmussen INorthrup  Lee (1997)



13

(2542)

(Concept map)
Dodge(19%)  Olsen (1997)

(progress
indicator) ~ Hannum (1998) ; Calvi (1997)  Beasley and Waugh (1996)

Cotrel  Eisenberg (1997)
4

14-16
640 X480 pixels 14-16

Lynch and Horton
(1997)  Norman (1997)

105



Horton (1997)

(1997)  McManus (19%)

Niglsen (1996)

Morkesand Nielsen(1997)

Golaberg (1997)

Khen (1997)

106

Lynch

Khen (1997) ; Hl

2-3

Hannum (1998)



14

(2540)

15
(Synchronous)

16.
(Asynchronous)

(2542)

Synchronous

107



Asynchronous !

1.

1
Reeves,T. C &Reeves, P. M (1997).

18.

(2541)

108

World Wide Web
Synchronous

Hummen(1999)

(2524

(Constructivism)



109

(active)
(Self-Regulating) (Reflective Learner)

(Open System)
Rosmussen INorthrup &Lee
(1997)  Locatins and Weishug (1997)

Hunnum (1998)

(2524) (Independent of study)
(Independent of student Learning)

19, (Feedback)

(2541)



(197)

2.

Khan (1997)

(254)

Alessis&Trollip (1992)

(constructive)

Duffy and Jones

(2524'1)

110



11

(Publishing model)

(communication model) (Hybrid modl)
(Virtual classroom model)
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