e-learning

FAM-WATA(Formative Assessment Module of the WATA system)
N-WATA(NonFormative Assessment Module of the WATA system)
PPT (Paper-Pencil Test) FAM-WATA

N-WATA
FAM-WATA PPT
149 ( 76 73 )
FAM-WATA ( 75
) N-WATA (74 )
(ANCOVA) FAM-WATA N-WATA
(p<.05)
462
(FAM-WATA N-WATA PPT
)
one-way
ANCOVA
FAM-WATA

N-WATA  PPT

FAM-WATA (Formative Assessment Module of the WATA system)
Kolb
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e-Learning Electronic Learning
Web-Based Training, WBT

Learning

distance learning

2002

2001

e-learning
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20%

e-learning

600

2000

Web
ontline learning



e-learning

e-Learning
(self-paced
learning) e-Learning
e-Learning

e-Learning

e-Learning e-Learning

Wang, Wang, Wang, & Huang (2003) e-Learning
Hi-FAME (Highly Feedback-Assessment-Multimedia Environment)
Hi-FAME (High interactive)
(Feedback) (Assessment) (Multimedia)
(assessment-centered)
(Bransford, Brown & Cocking, 2000 )
(effective) (formative assessment)
(feedback)
Bransford et al.
(self-assessment)
(assess)
Bransford et al.
Brown & Knight (1994) Buchanan (2000)
Bransford et a.
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Terrell (2002) Terry (2001)

(program)
Terrdll (educator)
Terrell
(learning style)
(Terrell, 2002; Kraus, Reed & Fitzgerald, 2001; Federico, 2000; Chou & Wang,
2000; Terrell & Dringus, 1999, , 2002; , 2001; , 2000)
Merisotis (1999) 1996 1999
2003 Lu, Yu&
Liu (2003)
(strategy)
WATA (Web-based Assessment and Test Analysis System)(Wang,
et a., 2004)

- FAM-WATA (Formative Assessment Module of the WATA system)

e-Learning e-Learning

(summative evaluation)
(formative evaluation)
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(mastery) (non-mastery)

Brown & Knight  Bransford et al.
(revise)

(learning)

(formative self-assessment)
(self-directed learning)

e-Learning

e-Learning

e-Learning
Buchanan(1998, 2000) PsyCAL (Psycology of Computer Assisted
Learning) Gardner, Sheridan & White (2002)
Self- Assessment WATA

1. PsyCAL.:
Buchanan 1998

Buchanan
(rote
memorisation) Buchanan
Buchanan - - (test- learn-retest cycle)
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2. CECIL:

Gardner, Sheridan & White 2002 CECIL
Sdlf- Assessment
-CECIL Self- Assessment

Sdlf- Assessment

( )

Gardner et al. Self- A ssessment

SWATA (Web-based Assessment and Test Analysis System):
(Summative Assessment Module of the WATA
system, SAM-WATA) (Formative Assessment Module

of the WATA system, FAM-WATA)
FAM-WATA PsyCAL

PsyCAL
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PsyCAL PsyCAL

PsyCAL (Buchanan, 1998) Gardner,
Sheridan & White (2002) CECIL Self- Assessment
WATA
WATA
WATA
Flash
Kraus et al. (2001) (individual difference)

(Ayersman & von Minden, 1995) Federico (2000)
(adaptive instruction) (instructional strategy)

(learning style)
Kraus et a. (2001)
(individual’ s preferred method for
receiving information in alearning environment)
1998

Kolb (experientia learning theory,
ELT)(Kolb, 1984)
(Learning Style Inventory, LSI)(Kolb, 1985)
, 2002; , 2001,
, 2000; Chou & Wang, 2000; Federico, 2000; Kraus et a., 2001; Terrell,
2002; Terrdl & Dringus, 1999
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Kolb Kolb 1976
(Kolb, 1976) Kolb 1985
(Kolb, 1985) Kolb (Kolb, 1985) Kolb(1984)
(experiential learning theory) Kolb (1984)
Deway(1938) the need for learning to be grounded in
experience  Lewin (1951)  stressed the importance of a person's being active
in learning Piaget(1970) intelligence as the result of the interaction of the

person and the environment

Kolb
Concrete
Experience CE Reflective Observation RO Abstract
Conceptualization AC Active Experimentation AE
Kolb
(digtinction)
(Informetion-Perceiving)
(InformationProcessing)

Kolb
Kolb(1985) / /

Diverger Accommodator Converger

Assmilator 1
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Concrete Experience (CE)
t

i3
g
15
13
Accommodatoric Diverger
13
IS
Active g _ Reflective
Experime ntation | Information-Processing i "Observation
(AE) : (RO)
i
Converger : Assimilator
I
I
I
]
'
Abstract
Conceptualization (AC)
1 Kob LS
Kolb 1985 LS (Kolb, 1985)

(Smith & Kolb, 1985)

Q (Concrete Experience, CE)
learning from feeling
2 (Abstract Conceptualization, AC)
learning by thinking
3 (Reflective Observation, RO)
learning by watching and listening
4 (Active Experimentation, AE)
learning by doing
Kolb LSl (Kolb, 1985)
(Smith & Kolb, 1985)
(1) Diverger
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(2) Accommodator

(3) Converger
(unemotional)
(4) Assimilator
(Concepts and Models)
Kolb
(effective) Smith & Kolb, 1985
1)
@)
©)
(4)
(effective)
(shift)
Smith & Kolb,1985 Diverger Accommodator
Converger Assmilator
FAM-WATA
Kolb
( 2002,
, 2001, , 2000; T Chou & Wang, 2000; errdll, 2002; Federico,

2000;Kraus et d., 2001; Rasmussen & Davidson-Shivers, 1998, Terrdl &
Dringus, 1999)
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Rasmussen & Davidson-Shivers 1998

(hypermedia)

(Converger Assimilator)
(Accommodator  Diverger) Terrell & Dringus (1999)

(systematic planning)
(intellectual understanding) ( Converger
Assimilator) (concrete experience)
(interact with other students) ( Accommodator
Diverger) Terrell (2002) 159

(Computer Technology in Education)

Terrel &
Dringus (1999) Terrdll
(
Converger  Assimilator)
( Accommodator Diverger) Terell
Kraus et a. (2001)
(hypermedia program) 17
(Behavioural Disorder course)
Krauset al.
Federico (2000) 234
Assimilator ~ Accommodator Converger
Diverger Federico
Chou & Wang (2000) 108
10 (53 55 )
Active Experimentation (AE) Accommodator

Converger
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Chou & Wang

Kolb
2000
Word 2000
Kolb
(2001
learning gain
learning maintenance
Diverger
Assimilator
Converger
(2002
Accommodator
Kraus et al.

(2001) (2002

Kraus et al.
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e-Leaning

(FAM-WATA N-WATA )
149 ( 76
73 )

e-Learning

( ) Flash

( )
PowerPoint

&+= - = & 5 e fomnee em i B %

b 3 e s s Qg s

et L e L TR e e T

Flash amny tran i R R
2 AEGLlE
s | S YT T LT
: R

Flash _.:r:-r: p | 1T &

8 Bz 07 A Lashity & B o R

e OLER B3 — 3 YrewmT

2 2

WATA
FAM-WATA FAM-WATA

323



FAM-WATA

WATA
( )

EE 575
nfL50 (3 17) 0
7 mi301 g8 1) 80
mf302 (8 1 37) 60
mf338 (8 137) 20
mf307 (8 13%) 100
mf320 (& 1 %0 0

3 FAM-WATA
WATA

()
&R
2003-09-08 09:15:19
2003-09-08 15:53:52

20030908 15:54:06
20030908 15:55:21
20030908 15:55:33
20030908 15:57:10

Flash

L
il

WL §
8EH (6) | RRBRER!

4 FAM-WATA
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WATA

5
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sy &
i ]
R
e
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a4 Tl YRS
L Ei gk
5 FAM-WATA
WATA
FAM-WATA
N-WATA
FAM-WATA N-WATA
WATA
WATA
179 47 KR20 91
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FAM-WATA
N-WATA

1 FAM-WATA  N-WATA

55 T AL Oy — ;::;
FAM-WATA 3 @ 3 3 ! !
N-WATA A X O @ X X
?
FAM-WATA N-WATA
FAM-WATA
N-WATA ( )

WATA
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FAM-WATA N-WATA

PPT
462 226 236
Kolb 2
-FAM-WATA (Formative Assessment Module of the WATA

System)

WATA - FAM-WATA
2
FAM-WATA N-WATA PPT
78 80 68 226
81 80 75 236
Diverger 16 30 20 66
Accommodator 46 52 56 154
Converger 50 42 32 124
Assmilator 47 36 35 118
159 160 143 462
Kolb 1976 1985
( The learning style inventory , LSI) 0.82
1998 2000 12
4 3 2 1
4 1
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(CE)
(RO) (AC)
(AE)
(AC) (CE)
(AE) (RO)
Diverger ( )
Accommodator ( ) Converger ( ) Assamilator ( )
FAM-WATA N-WATA PPT
WATA
WATA
342 51 KR20 92
Kolb
FAM-WATA N-WATA PPT 3
N-WATA  PPT
3 FAM-WATA N-WATA PPT
FAM-WATA o o o o o o
N-WATA o o
PPT

(0]
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Kolb

SPSS PC 10.0
Kolb Diverger
Assimilator Accommodator Converger
one-way ANCOVA
LSD PostHoc
ANCOVA
ANCOVA 4
(F1147=4.65, p<.05)
4 (n=149)
(df) (MS) | F
(S P
2 15021.71 7510.85 | 34.76 0.000
1 9227.63 | 9227.63| 42.70 0.000
1 13798.61 | 13798.61 | 63.86 0.000
1 1005.23 | 1005.23| 4.65 0.033
146 31548.95 216.09
149 481740.73
148 46570.66
Bonferroni
(Post Hoc) 5
FAM-WATA Mean=56.89, SD:=17.44
N-WATA (Mean=51.69, SD:=17.45) (p<.05)
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Post Hoc (n=149)
P
FAM-WATA 56.89 5.20 0.033
N-WATA 51.69
Levene
(F11450=.41, p=.95)
6
6
F 166.34 p<.05
(F=5.87, p<.01) (F=3.78, p<.05)
6 n=462
(S9) (df) (MS) |F
53055.72 12 4421.31 |18.80 |.00
24294.36 1 24294.36 |103.32 |.00
39113.86 1 39113.86 |166.34 |.00
1777.07 2 888.53 3.78* |.02
4141.71 3 1380.57 |5.87** |.00
*1640.49 6 106.75 45 84
105581.19 449 235.15
1480202.59 462
158636.91 461

**p<.01; *p<.05




LSD

PostHoc 7 FAM-WATA
N-WATA(p<.05)  PPT(p<.05)
N-WATA PPT FAM-WATA
(2004)
8 ( ) Diverger
Accommodator
Accommodator Assimilator  (p<.01)
Diverger (p<.0l) Converger (p=.66)
Diverger Converger (p<.05)
Assmilaor (p=.77)
7 PostHoc (n=463)
a
FAM-WATA| - | N-WATA 4.32* .01
FAM-WATA| - PPT 5.28** .00
N-WATA | - PPT 97 .59
*p<.05 a LSD
8 PostHoc (n=463)
a
Diverger - | Accommodator 7.08** .00
Diverger - | Converger 6.26* .01
Diverger - | Assmilaor 71 A7
Accommodator | - |  Converger -.82 .66
Accommodator | - | Asamilator -6.37** .00
Converger - |  Assmilator -5.55** .007
**p<.01; *p<.05 a LSD
Collins(1991)
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FAM-WATA

(Terrell, 2002; Kraus et a., 2001; Federico, 2000; Chou & Wang, 2000; Terrell &
Dringus, 1999; Rasmussen& DavidsonShivers, 1998; , 2002; , 2001;
, 2000)

(Terrell, 2002; Kraus et a.; Kraus et al., 2001)

FAM-WATA
N-WATA PPT
Assimilator

Converger
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