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Abstract

The popularity of networked teaching/learning makes how to design a good
web-based courseware an important research issue. This study refined two-dimensional
Novak concept maps into multi-dimensional concept maps for building
multi-dimensional concept mapping courseware. Multi-dimensional concept maps not
only can solve the design deficiency and simplify the complex on-screen knowledge
representation of Novak concept maps, but can also be used to deepen or widen learning,
or for remedial learning. It makes learning adaptive and personalized, and thus achieves
the educational goal of teaching students in accordance to their ability or aptitude.
Based on the multi-dimensional concept maps, this study built three units of web-based
courseware for vocational high school economics course and wused the
quasi-experimental research method for conducting experiments. Subjects consisted of
students from two intact classes of a national vocational high school in central Taiwan
and were randomly assigned to the experimental group or the control group for
conducting self-learning and collaborative learning experiments. Experimental results
indicated that the experimental group outperformed the control group both in
self-learning and collaborative learning.
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2 mAREEE A=A RR
THRY 7 B RR | piE | HERR | pi
BEAAH Bl Zusedt 4 RIS 0.983* | 0.000
¥r—-z A 7}# B=d Bk 0.956* | 0.000

P o

¥ro2 BAHEFZERE 0.959* | 0.000 0.954%* 0.000
¥rzz B HEFTER k1 0.948* | 0.003
¥Fr—-z &EHE=E M 0.912* | 0.002
¥7r22 &HE=ERE 0.965* | 0.000 0.938* 0.000
¥rzz o= E s d 0.937* | 0.004

2R ET 0.951
AR RS L0018 (FE ) BEHEY

A g IANKE R RE S e S AH Bl RSe it 4 ORISR AR Rt A
3 &4 LS ek 3a s FREEE A 2 F 2 AN SH B Rse it 4R
Ze-e Shapiro-Wilk # 3 ez chp B4 M 3R =005 & &% B4 [
EARER a4 55~ Rk it amp EAME I RS 0050« § &%
B el PR ARA RN B o d A5 A 0 E A IR Mt 0 1=0397 0 p=
0.347 » AMFF K 005 A2 HEF L RAR > B 2 g 2 M AH e it
AR RATETAR AL HA804 0 o A nY R — g ki
PEAEH B A e

3 AH FlRAeat 4 RS ¥ Bt AR

x| | Adr| T adx | 422 X | Shapiro-Wilk | p &
F A& | 35 | 86.571 | 9.014 0.941 0.093
¥l | 30 | 85.667 | 9.319 9.943 0.115

A B s it 4 R

a=0.05 (*%7 p<0.05)

o4 AR R 4 PSR R d b R AR
%% $x4p ¥ 0 Levene #2
AN Flde it 4 Rs F MR p %
BIERER A S
7 BERE Y
0=0.05 (*4+ p<0.05)

0.329 0.568
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Lo Y B AEA

Bk oom otk 7 R B gk AR E S p
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t it @ % 2069 p B % 00220 % ¥ 5 chp
LRARR i S RRMARK

LA o ¥ 5 o- ot

SRR A

SN R ¥ x| & 4 e Shapiro-Wilk ¥ 3 M2 42 aqp 82541 3~0.05>

EEZ RS/

6 F¥ B AMAH BT Bl
¥4 i85 Adx | Tiagr | 4RI Z Shapiro-Wilk piE
v T 35 9.921 5.102 0.937 0.061
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1T EY AR AH E R e T AR
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¥ 5 - f;f;j’;i; 2.906 0.093
¥ 5z fgf;f;i; 1.015 0.317

@=0.05 (*37 p<0.05)

108 5 ¥ 7 b A A 2B 2 B LR

¥ 5 g4t ) AR | T | AR A tie p 8

P 91 102

¥ 1 A 35 29 >.10 2075 | 0.021%
yil e 30 7252 5.249
P 35 8.082 2.724

¥ 5 - T A 1.147 | 0.128
yale 30 7.160 3.733
P . 021

¥ 5oz A 30 9903 3.0 2069 | 0.022%
yile 35 8.198 3.628

@=0.05 (*%7 p<0.05)
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SRR A B R TS

¥ i B 3| x| Tiagx | ARE R Shapiro-Wilk p
¥ i 35 21.046 2.534 0.850 0.152
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¥ - ‘? ol 35 12.363 1.231 0.980 0.458
yile 30 11.107 1.667 0.904 0.409
¥ 5= i 30 17.773 1.050 0.875 0.266
¥l 35 13.783 0.805 0.885 0.335

@=0.05 (*37 p<0.05)
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F 12 0 s R ST B2 ¥ B AR

B 7 o5\ o 3] x| Tiagk | ABE X Shapiro-Wilk pE

wREF | Asm | 35 9.929 2.843 0.978 0.738
MEHE | g4l | 30 | 7.537 3.491 0.956 0.344
sregy | Amkw | 35 | 17060 | 1347 0.901 0.397
MEHF | pale | 30 | 13389 1.582 0.942 0.623

@=0.05 (*37 p<0.05)

F 13 PR WA ST 2R g e

oy . 1 % 3% $c4p ¥ e Levene 2
373 :
F i pE

R e BIE R A S

o - 1.857 0.178
A W 7 EGER R ¥
i i BIEER A S

e s Ly s 0.027 0.873
A 7 ER R A ¥

A=0.05 (*47 p<0.05)

140 R B ST R 2R R AR

73 25 Mg | T | ARW R t g pE
3 & 7 Rie 35 9.929 2.843

G Lx 3.045 | 0.003*
L EAL ] ¥l 30 7.537 3.491

i ¢ i s 35 17.060 1.347

10.106 0.000*

#EAAL ] ¥ile 30 13.389 1.582
A=0.05 (*%7 p<0.05)

A8 H AT P RRMAR KT A Rt 2 B S Hfedk™ Novak # &)
KE2 prfled 2 P32 002 At BRARA S D e 4 28
ROPRAHBRA cf A ¥ F ¥ i ik S RAMARY T Ak
F ORI S H ST AN A MAERME T Y AR s R
FEARGEF T T4 e AL~ - EH R BEng T 0 S5 AFLEH Novak
MARSE THE oL R P REER i{‘?{ % 1 53 % (working memory ) fe# "k
+ M (limited memory capacity ) % 3 % % ( Baddeley & Hitch 1974; Cowan 2005 )
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