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Abstract: This study investigated the effects of the application of a variety of ICTs cause the effects on self-directed
learning capability, creativity and problem-solving ability. In order to achieve the above aim, Web-Based Instructions
(WBI) and instructions using CD-ROM Titles for the unit of “the solar system and the galaxy” were applicated and
analyzed which belongs to the area of “the earth” in the subject “science” for high school students. Instructions using
WBI materials and CD-ROM titles were found to be effective on ‘self-conception’, ‘creativity’, ‘future inclination’, ‘self-
assessment ability’, ‘openness’ and ‘initiative’ improvement all of which belong to self-directed learning characteristics.
They did not, however, show meaningful effect on improving ‘learning eagemess’ and ‘responsibility’ improvement. On
looking into self-directed Jearning characteristics according to prerequisite learning levels, both groups and these for
instruction using CD-ROM learning materials were found to have no effect on interaction. With respect to problem-solving
ability improvement which is characteristic of the instruction using ICTs, WBI proved more fruitful than instruction using
CD-ROM titles on improving scholastic achievement level. WBI was effective on ‘fluency’, ‘originality’ and ‘resistance to
premature closure’. It on the other hand, was of no use on ‘abstraction of titles” and ‘elaborateness” These results came
from the following characteristics; WBI came into effect on ‘fluency’ and ‘originality’ in the areas of variety and vitality,
which are characteristic of WBL. In the area of resistance to premature closure WBI was effective on organizing learning
contents owing to the animation of picture materials which are variously presented in the web site. As a result of WBI
questionnaire about WBI, an excellent effect on the structure of display, quantity of information, indication and instruction,
supplementary study and further study were discussed.
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Table1. Means and standard deviations of pre-test on self-directed learning characteristics
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Table 3. Means and standard deviations of pre-test on creative factor
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Table 6. Means and standard deviations of post-test on self-directed learning characteristics

4 9 A3 N SD t P
s IR N e im we w
e
T
i DR b m ws o
sas TR wew i ae o
v U e e e o




Table 7. ANOVA results of post-test on self-directed learning characteristics by treatment and learning ability

A=

TP T % SS df MS F P
Ay 194.697 1 194.697 13.953 000
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Y « a3 33.536 2 16.768 1.237 292
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Table 8. Means and standard deviations of post-test on science achievernent
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Table 9. Means and standard deviations of post-test on creativity
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Table 10. Response rates to the perception questionnaire of Level-Differentiated WBI (%)
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