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ABSTRACT. In this study, the effects of a four-stage problem-solving strategy emphasizing planning and checking
stages were investigated. Two high school dasses (N=55) were randomly assgned to either trestment or control group,
and taught about two topics, ‘gas’ and ‘ solution’, for 8 class hours. Teacher used the four-stage problem-solving strategy
emphasizing planning and checking stages in the treatment group, and used traditional lecture in the control group. Two-
way ANCOVA results revealed that the test scores of thetreatment group were significantly higher than those of the con-
trol group in the problem-solving ability, especially in the subcategories of ‘ conceptual knowledge' and ‘ mathematical
execution’ . There was significant interaction between the instruction and the level of prior achievement in the 'sat-
idaction’ of the learning motivation. The lower level sudents in the control group were more satisfied with chemistry
class than those in the treatment group. There was no significant difference between the two groups in the scores of the
awareness of metacognition. Educational implications are discussed.
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Control Treatment Tota
High 13 15 28
Low 15 12 27
Total 28 27 55
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Table 2. Problem-solving scoring rubric

1. Grasping the given variables
0- Nothing written
1- Most variagbles are missing
2- Grasping the given is amost complete
3- Grasping the given is complete
2. Conceptua knowledge
0- Nothing written or no understanding
1- Partial understanding of chemistry concept
(with some misconception)
2- Clear understanding of chemistry concept
3. Recdling related law
0- Nothing written
1- Law isinappropriate
2- Law is appropriate
4. Organized progression
0- Nothing written
1- Unorganized progression (haphazard manipulation)
2- Incomplete organized progression
3- Complete organized progression
5. Mathematical execution
0- Nothing written
1- Ingpproprictemathisused or execution is sopped halfway
2- Asdefrom minor mistakes, executionis correct and
complete
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Table 3. Means, standard deviations, and adjusted meansof the
problem solving ability test scores

Control (N=28)

Treatment (N=27)

M SO Ad.M M SD  Ad.M

Totd (15)

High 1012 399 786 1307 271 1105

Low 377 4.63 5.95 5.42 4.25 751

Totd 671 534 694 967 516 949
Grasping the given variables (3)

High 277 60 256 300 .00 28

Low 1.20 137 1.40 158 1.08 177

Tota 193 133 197 237 101 233
Conceptual knowledge (3)

High 104 142 32 210 124 147

Low .30 84 100 .38 93 104

Total 64 119 69 133 140 129
Recalling related law (3)

High 196 9% 135 250 109 195

Low .60 111 119 113 145 1.69

Tota 123 123 128 189 142 184
Organized progression (3)

High 215 114 184 2.67 .62 1.38

Low 107 103 238 108 108 138

Total 157 1.20 161 1.96 1.16 192
Mathematical execution (3)

High 219 78 179 280 53 244

Low .60 111 .99 125 1.08 163

Totd 134 125 139 211 112 206
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Fig. 1. Interactive effect on satisfaction.

Table 5. Means, standard deviations, and adjusted means of the
learning motivation test scores

2 FAE A2 W AMEER HlERlAA 7] e
A Hrbee uAlo 2 TAHe] 9loma o2 W Control (N=28) Treatment (N=27)
3h11717] e B B A|zkel B8 S Qe M_ D AGM M SO AdM
AT Sl Ao An g QRS § Al
seasaAcERd s e o0 02 0 20 0 5 08
Table 4. Means, standard deviations, and adjusted means of the Total 287 5 278 270 67 279
awareness of metacognition test scores Relevance (5)
oo (N2 Tretme (N=20) High 335 42 317 28 57 282
Low 245 49 250 223 67 242
M SO AdM M SO Ad.M Totd 287 64 279 250 69 267
Awareness (5) Confidence (5)
High 275 51 260 28 50 278 High 287 .39 257 275 .77 255
Low 255 66 258 230 47 244 Low 240 43 255 219 50 257
Tota 264 60 258 258 54 264 Totd 262 47 260 250 71 252
Self-Checking (5) Satisfaction (5)
High 288 .70 261 255 50 255 High 408 63 373 387 8 394
Low 235 58 229 217 50 249 Low 353 .74 362 289 82 308
Tota 259 68 243 238 53 254 Tota 377 73 366 343 97 356
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