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( The Effects of Meta-cognition, Problem-Solving Ability, Learning
Flow of the College Engineering Students on Academic Achievement )
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Abstract

The main purpose of this study was to examine the effects of meta-cognition, learning flow and problem solving ability
of the college engineering students on academic achievement. For this purpose, a total of 396 college engineering freshmen
of the six different departments was chosen to conduct a survey. A hypothetical model was proposed, which was
composed of meta-cognition, problem solving ability and leamming flow as the prediction variables, and academic
achievement as the outcome variables. The results of this study through multiple regression analysis showed that
meta-cognition, learning flow and problem solving ability significantly influenced on the college engineering studnets’
academic achievement. In addition, learning flow was used as a significant mediated variable in the relationships among
meta-cognition, problem solving ability and academic achieverment. Based on these study results, the above variables
investigated in this study should be considered in the design and development of the college engineering courses that
enable students to facilitate their problem-solving attitude and improve academic achievement.

Keywords : meta-cognition, problem-solving ability, learning flow, academic achievement,
college engineering education
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Table 1. Learner Information.
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Table 2. Number of Variables in the Problem Solving
Questionnaire and Pearson Product -Moment
Correlation Coefficient.
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EA A9l BA 5 n
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g, g5EY, A=Y FudAE BAS] {skd
Pearson r Z@ATE A& Aoz 433
ATEZE Hgo R IYAEHE AAEAH
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Table 3. Result of Descriptive Analysis. (n=396)
_e ¥ | ¥ 9= =
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&9 320 053 009 012 -0.06 | 025
((?P;i) 335 | 048 | -012 | 012 | -016 | 0.24
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Table 4. Result of Correlation Analysis of Variables.
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Table 5. Result of Regression Analysis of Meta-
cognition & Problem Solving  Abifity on
Achievement. (n=396)
Egus B |SEB| 8 t p | VIF
wE}Ql %] 40 06 35 | 4190 | 000 | 158
L | AN [ -0 | 06 | -0l | -I33 | 8% 235
Al gas4 | 13 | 05 | 12 | 2747 | 006 120
3]
A | de8s | 29 07 27 | 42787 | 000} 239
2 g 7 | 37 06 30 | 6000 | 000 | 158
3 ) 077 | 18 4190 | .000
R%(adj. R®) = 35(3), F = 101501, p = .001
xxxp<0.001, **p<001, B: 3#AAT, SE B: FFH}, B¢

&89 ¥4 AT, p FAEE, VI 344
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Table 6. Result of Regression Analysis of Meta-
cogniton and Problem Solving Ability on
Leaming Flow. (n=396)
gy B |SEB| B t p | VIF
Wl R 34 | 05 | .33 |6343™ | .000] 1.4
U a5 I - 3208 | .001| 23
i
A A0gA | -02 | 04 | -02] -34 .73 120
)
4| ®eaw | 12 | 06 | 13 | 2020 | 04] 238
g
g & 30 | 06 | 26 | 5268 |.000[ 14
4 1076 | .16 6622 | .000
R%adi. R?) = 32(32), F = 83015, p = 001

#p<001, *p<001, B: 3|AAF, SE B EEUA,
8: EF3d g9 A, p FAYE, VIF: 3494
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229 o7y A
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A W& A3l B4 5

AR, EPAAQ eI} EAHAHo] A
o AFEYA FouF JFE FE AE HFE B
3 194 wieedxst EASEAF ] FHEUE Fn
A AZSQTHRM, 305) = 47375, p<001).

A, EPuel delRA e EAEYo] F5H
o AHE) Fon|d d¥E T AE HF3e 2Y
2004 wlellx| o} EAS A HHAEE FHLE F
oulaA djZshs Rz VebthE(, 395) = 47.375,
p<.001).
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37 239 23 39 FF A, ¥ A9 2o g
2490] HElIR, EANZYY AHAEY BANN F
dulstA dEdded, HHAEE 4% AWt A
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Table 7. Resuft of Regression Analysis of Meta-
cogniton and Problem Solving Ability, Learning
Flow on Achievement. (n=396)
Egas B |SEB| B t P VIF
v ergl A 25 1 06 | 220 4407 | 000 1732
| ANF | -09| 05 | -09] -163 | 11| 2416
Al gugx | 13| 04 | 13| 3177 | 16| 128
3
a| @289 | 23 | 06 | 21| 3752 | .000] 2409
8wz | 24| 06 | 19| 4082 | 000| 158
E 9 46 | 05 | 41 9012™ | .000| 1485
3 23 | 18 1285 | 200
R%*adi. RY) = 45(45), F = 106390, p = .001
#p<0001, B 3AASF, SE B EFHUA, 8 2FEd

A AF p FIEE, VIF: 44
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Table 8. Varification of Mediation Effect of Leamning Flow
on Meta-cognition and Problem Solving Ability.
S@HT 23 1 2y 2 23 3
HEFQIA| 33 35 22
TANZEH 30 37 24
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F 89.015™ 101.501™ 106390
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