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ABSTRACT. In this study. the ctteets of a tour-stage problem-solving strategy emphasizing planning and checking
stages were mvestigated. Two lngh school classes (N—33) were randomly assigned to either treatment or control group.
and taught about two topics. “gas” and “solution”. tor & class hours. Teacher used the four-stage problem-solving stratcay
cmphasizing planning and checking stages i the treatment group. and used traditional lecture 1n the control group. Two-
way ANCOVA resulls revealed thal the (est scores of the treatment group were significantly higher than those of the con-
trol group in the problem-solving abililv. especially in the subcategories of “conceptual knowledge”™ and “mathemalical
execution”. There was significanl interaction belween (he instruction and the level of prior achievement in the ‘sal-
isfaction' of the learning motivation. The lower level students in the control group were more salislied with chemistrv
class than those in the treatment group. There was no signiticant difference belween the two groups in the scores of the
awareness of metacognition. liducational implications are discussed.
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Table 1. Numbers of the subjects

Control Treatment Total
ITigh 13 135 28
Tonw 135 12 27
Total 28 27 33
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Tuble 2. Problem-solving scoring rubric

1. Grasping (he given variables
- Nothing written
1- Most variables are missing
2- Grasping the given is almost complete
3- Grasping the given is complete

2. Conceptual knowledge
- Nothing writlen or no understanding
1- Partial understanding of chemistny concept
(with some misconception)
2- Clear understanding of chemistiy concept
3. Recalling related law

0- Nothing wntten

1- [aw is inappropriate

2- Taw is appropriate
4. Orgamized progression

0- Nothimg watten

1- Unorganized progression (haphazard manipulation)
2- Incomplete orgamzed progression

3- Complete orgamzed progression

3. Mathematical execution
0- Nothing written
1- Inappropnate math s used or execunion is stopped haltivay
2- Aside from minor mistakes. execution is comect and
coniplete
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Table 3. Means. standard deviations. and adjusted means of the
problem solving ability test scores

Control (N—28) Trcatment (N—27)

M SD AdM M SD AdiLM

Total (13)

Iligh 1012 399 78 1307 271 1105

Tow 377 463 395 3542 425 731

Total 671 33 694 967 506 949
Girasping the given variables (3)

Iligh 277 60 236 300 00 282

Iow 1.20 1.37 1 40 1.58 1.08 1.77

Total 193 1.33 197 2.37 1.01 233
Conceptual knowledge (3)

High  1.04 142 32 210 1.24 147

Low .30 84 1.00 38 03 1.04

Total od 1.19 69 1.33 1.40 1.29
Recalling related law (3)

High 196 03 135 250 1.09 1.03

Low 60 1.11 1.19 1.13 145 1.69

Total 123 1.23 1.28 1.89 142 1.84
Organized progression (3)

High 215 1.14 181 267 62 1.38

Low 107 103 238 1.08 1.08 1.38

Total 137 1.20 1.61 1.96 1.16 1.92
Mathematical exccution (3)

High 219 T8 179 280 A3 2.4

I.ow 60 1.11 99 1.25 1.08 1.63

Total 134 1.25 139 211 .12 206
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Table 4. Means, standard deviations. and adjusted means of the
awareness of metacognition test scores

7r3 A - hElE|

oo B s dke Eaf wefolR)
)&A]ﬂ I g3 I:}OPs} HJ o}o /c} :,Lal af _gd/}
4 S 1) 1A% - B B
problem solving?5} 72h.2 [t~ uby & 2o Huk 2}
S5 A7 A RAAHY Fele) 71,

i &t S700 olX= 22 « 2X =HE ek M
S5 A 34 g E7) A4t 45l AR
33 #Wx frE)2 2y S Tabie 59 A ES
a9 WE 3 wE AN o AAg AH 4R -

bEahg o) SlaluHMS=1.82. Ii=4.44.
p=040: Fig 1), L;-’E FE sk sle A4l 3
wF S AR A A9 2wl A AR A

shel 34 H3.94)0) EA =373 wlal e

Moo
q, Fe rle
o?.‘: L

33 oy rit

H5+(paired think-aloud

Mear of Satsfaction

Cantrol Treatment

Fig. 1. Interactive ellect on satisfaction.

Tuble 3. Means. standard deviations. and adjusted means of the
lemming motivation test scores

Control (N=28)
M S AdLM M S

Treatment (N=27)
Adl. M

Altention (3)
High 325 3R 297 302 .62 293
low 233 AR 265 231 52 2.37
‘lotal 287 56 278 270 67 2.79

Relevanee (5)

; = — — High 335 42 317 288 57 2.82
Control (N=28) Vreatment (N=27) Low 245 49 250 223 67 242
M 8D AdM M 8D AdLM Total 287 64 279 259 69 267
Awareness (3) Confidence (3)
High 275 51 260 280 30 2.78 High 2R7 39 257 275 77 238
Low 255 66 258 230 47 244 ].ow 240 43 255 2.19 S0 2.37
Total 2.64 60 258 2358 hE ] 2.64 ‘lotal 262 47 260 250 71 2.32
Sell=Checking {5) Satistaction (3}
High 2.88 70 2.61 253 30 253 High  4.08 63 373 387 88 3.94
Low 235 58 220 217 30 249 Low 333 T4 3.62 289 82 3.08
Total 2.39 68 243 238 33 254 Total 377 73 366 343 97 3.56
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