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Abstract : The purpose of this study was to develop the level-defferentiated Web Based Instruction(WBI) program, to exam-
ine its effects on the science achievement, self-directed learning characteristics, and the students’ perceptions on the WBI leam-
ing. For this purpose, the advanced and complementary WBI program of level-differentiated curriculum was developed to
adapt to class fields and examine instruction facilitating efficiency. Designed and developed the WBI program make it possi-
ble to teach students according to the level-differentiated leaming for the chapter, ‘weather and climate’ in high school science
curriculum. The results of this study are as follows: First, level-differentiated WBI was effective to encourage self-concept,
leaming eagemess, future-oriented self-apprehension, creativity, self-assessment of the student’s self-directed learning characteris-
tics. There was no interaction effect of treatment and students’ learning ability at the self-directed learning characteristics. Sec-
ond, the scores of science achievement of WBI group were significantly higher than those of conventional lecture group. There
was interaction effect of treatment and students’ learning ability. However level-differentiated WBI has no effect on openness,
initiative, responsibility of the student’s self-directed leamning characteristics. There was interaction effect of treatment and stu-
dents’ leaming ability at the science achievement, Third, in the perception questionnaire of WBI learning, many students
showed the WBI learning was good in terms of causing interaction between learners and web based leaming materials includ-
ing various images and animations. However there are several students who showed leaming difficulties. For example they
wonder which part is more important and what order is proper to study in hypertext environment.
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Fig. 1. Animation of saturation watery vapor pressure curve.
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Fig. 2. Animation of formation and disappearance of inver-
sion layer.
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Table 1. Means and standard deviations on self-directed learning characteristics.

L] A % 3 AHA
AT M 20.75 19.16 19.45 19.62
SD 4.07 376 324 3.69
v 2 A M 19.63 18.59 20.05 19.26
SD 33.16 351 4.05 361
Zeing & % 3t A
AT M 23.00 2141 22.10 21.99
SD 4.15 3.44 3.14 354
vl w7t M 20.06 18.88 19.85 19.44
SD 3.57 3.78 4.66 3.99
&9 L E3 Bl )
A M 20.56 18.81 19.10 19.31
SD 3.98 3.73 3.06 3.63
vl M 19.25 1825 19.55 18.87
SD 2.79 335 361 3.31
A9zt & Z 3} A
AP M 20.69 19.50 19.90 19.90
SD 4.19 3.72 3.16 3.66
Ll bmizdla M 19.25 1825 19.55 18.87
SD 2.79 3.35 3.61 331
g 3 % s A
AHEAG M 22.13 20.75 20.65 21.04
SD 3.79 3.21 2.87 327
2T M 19.56 18.44 19.70 19.07
SD 2.68 3.75 4.13 3.65
w2 A& 2 Z 3f AR
Adxd M 21.13 1894 19.10 19.50
SD 2.87 3.80 3.51 3.58
I Bkl M 18.25 1831 1840 1832
SD 439 274 3.74 343
el 2 Z 8} ZA)
ARG M 22.63 21.16 19.90 21.13
SD 3.63 3.19 321 3.40
Elankl=, M 19.38 18.06 19.90 18.91
SD 2.70 420 438 3.99

271 #7189 A Z 3} A
AT M 21.13 19.72 19.10 19.87
SD 3.07 2.82 3.09 301
v w3 M 18.69 17.88 19.65 18.59
SD 344 3.40 391 3.59

A A & 3} A
A M 172.00 159.44 159.30 162.35
SD 2347 22.69 20.17 22.50
et M 154.06 146.66 156.65 151.34
SD 19.84 2185 2471 2243
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Table 2. ANOVA results on self-directed learning characteristics by treatment and learning ability.

7§ A A= BT F el
AdH3 4114 1 4.114 309 579
AAFE 42.154 2 21.077 1.585 209

AR AHSE 14.552 2 7276 547 580
Zeig AT A= BT F fo] &
A+ 207.232 1 207232 14480 000
A= 45.138 2 22.569 1577 211
T kg B 2.106 2 1.053 074 929
s A% e HEAF F o]
AdEH3 7.063 1 7.063 588 A44
AAFE 43.510 2 21.755 1.812 167
A HFE 14.251 2 7.126 594 554

AJ7 A= AR5 HaAF F fo) =
Ad 54 32.092 1 32.092 2615 .108
AArE 32.174 2 16.087 1311 273

A=A ATE 6.727 2 3.363 274 761
By A M= BAEAF F fref

AT £9 118.020 1 118.020 9.833 002

I 34.098 2 17.049 1.420 245

B T R e i 15.089 2 7.545 629 535
w2 AgAd A% A= HaAF F o &

AeRd 61357 1 61.357 5.004 027

AHAsE 25.566 2 12.783 1.042 356

AT AASE 30216 2 15.108 1232 295

)y AF% bl o HFAF F o]
AdH3y 139.976 1 139.976 10511 002
AAxE 42.099 2 21.050 1.581 210

AT 69.986 2 34.993 2628 076
271 B AT A= HaFAlF F o]
A #3 48425 1 48.425 4511 7 036
AT 27481 2 13.740 1.280 282

ASRIEATE 49292 2 24.646 2.296 105

B AFF A= BFAF F freol &
Ad £ ¥ 3872951 1 3872.951 7835 006
AAFE 2198.954 2 1099.477 2224 112

ALF YT 1133.015 2 566.507 1.146 321
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Table 3. Means and standard deviations of science achievement,

AXH]
=

27 saAlz e o 52 2N 673

ATRYGE A Z i A
A M 94.60 71.16 46.50 7224
SD 457 11.71 1536 20.74
vl M 90.60 64.20 39.50 66.18
SD 5.39 9.74 19.13 21.99
Table 4. ANOVA results on the science achievement by treatment and learning ability,
AFF = By F s
A H 3 1111.359 1 1111.359 8416 004
5 58 e 44014.885 2 22007.443 166.654 000
A sYdasE 60.132 2 30.066 228 797
2y 45323.135 5 9064.627 68.643 000
zt 2} 17167.100 130 132.055
2 A 62490.235 135
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Table 5. Response rates to the perception questionnaire of Level-Differentiated WBI (%).
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