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ABSTRACT. The purpose of this study were to develop of courseware usng scaffolding strategy and to investigate
the effect of courseware instruction upon students' conceptual understanding and affective domain including effort and
self-checking. 10th grade studentsin the experimental and control groups were selected from high school at Cheongwon-
gun in Chungbuk, and taught about chemical reaction rate for 3 class hours. The students in the experimental group stud-
ied individually through courseware using scaffolding strategy and worksheet and teacher-centered expository lesson was
used in the control group. Prior to the ingtructions, test specification for problem-solving assessment (TSPSA) was
adminigtered and the scores of the previous science achievement test were obtained. After the instructions, the posttest
on conceptua understanding and TSPSA were administered. Results of this study reveded that the mean score of the
experimental group in the conceptual understanding test was similar to that of the control group at statistically significant
level. This result implies that the courseware using scaffolding strategy could be atool of the individualized instruction.
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The experimental group improved significantly better in three components of the TSPSA such as effort, self-checking,
and cognitive strategy. From this result, it is considered that learners self regulation is improved by being taken over
responsibility of learning. So, it is suggested that ingtruction using scaffolding strategy is needed in science class to

improve sdf-leading learning ability.
Keywords:  Scaffolding, Courseware, Self-regulation
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Table 1. Results of t-test on the score of the previous science
achievement test

Group n M* SD t p
Control 36 69.9 1041
Experimental 35 727 1234 103 0489

*Perfect scoreis 100.
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Table 2. Components and reliability of TSPSA

Component Cronbach’s a
Planning 0.72
Cognitive strategy 0.73
TSPSA Self-checking 0.76
Self-efficacy 0.83
Effort 0.70
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Table 3. Trait thinking questionnaire of TSPSA
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Scales Items

Planning 1, 8 11, 19, 25 28, 33, 36
Cognitive strategy 2, 7,12, 17, 21, 29, 34, 38
Self-checking 3, 6, 13, 16, 22, 30, 35 39
Effort 4, 9, 14, 18, 23, 26, 31, 40
Self-efficacy 5 10, 15, 20, 24, 27, 32, 37
PLANNING

1. | determine how to solve a task before | begin.

8. | carefully plan my course of action.
11. | try to understand tasks before | attempt to solve them.
19. | try to understand the goal of atask before | attempt to answer.
25. | figure out my goas and what | need to do to accomplish them.
28. | imagine the parts of atask | have to complete.
33. | make sure | understand just what hasto be done and how todo it.
36. | try to determine what the task requires.

COGNITIVE STRATEGY
2. Tounderstand atask, | draw agraphif a al possible
7. | think through the steps of aplanin my mind.
12. While solving atask, | try more than one way to doit.
17. | think through the meaning of tasks before | begin to answer them.
21. | select and organize relevant information to solve atask.
29. | spend more time trying to understand difficult tasks.
34. | attempt to discover the main ideasin atask.
38. | ask mysdlf how thistask relatesto what | already know.

SELF-CHECKING
3. | check how well I am doing when | solve atask.
6. | ask mysdlf questionsto stay ontrack as| do atask.
13. I check my work while | am doingit.
16. | dmost always know how much of atask | haveto complete
22. | judge the correctness of my work.
30. | correct my errors.
35. | check my accuracy as| progress through atask.
39. | ask mysdlf, how well am | doing, as| proceed through tasks.

EFFORT
4. | work hard to do well even if | don't like atask.
9. | put forth my best effort on tasks.
14. 1 work as hard as possible on tasks.
18. I am willing to do extrawork on tasks to improve my knowledge.
23. | concentrate ashard as | can when doing a task.
26. | work hard on atask even if it does not count.
31. A task isuseful to check my knowledge.
40. Practice makes perfect.

SELF-EFFICACY
5. | believe | will recelve an excellent grade in this course.
10. I'm certain | can understand the most difficult material presented in the readings for this course.
15. I'm confident | can understand the basic concepts taught in this course.
20. I'm confident | can understand the most complex material presented by the teacher in this course.
24. I'm confident | can do an excellent job on the assignments and testsin this course.
27. | expect to do well in this course.
32. I'm certain | can master the skills being taught in this course
37. Considering the difficulty of this course, the teacher, and my skills, | think | will do well in this course.

2004, Val. 48, No. 3
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Fig. 1. The introductory scene of courseware instruction.
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Fig. 2. The example of questions.
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Table 4. Reaults of analysis of t-test in the chemica reaction

rate concepts test

Group n M* SD t p
Control 36 192 131

Experimental 3B 246 138 168 0972

*Perfect scoreisb.
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