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ABSTRACT. The structural equation modeling techniques were used to assess a model of chemistry learning strategy
based on self-handicapping tendency and goal orientation. Data were collected during chemistry lessons in two high
schools. In the optimal model II-2 of this research, the self-handicapping tendency was negatively related to the use of
self-efficacy. The learning goal was positively related to the use of self-efficacy and to learning strategy. The per-
formance-approach goal was positively related to self-efficacy but presented an negative relationship to learning strategy.
The performance-avoidance goal was negatively related to self-efficacy but presented an positive relationship to learning
strategy. Besides affecting the learning strategy through self-efficacy indirectly, the learning goal, performance-approach
goal, and performance-avoidance goal affected learning strategy directly. The self-handicapping tendency and per-
formance-avoidance goal were a negative predictors of self-efficacy, but the learning goal and performance-approach
goal were a positive predictors. And the self-efficacy affected learning strategy positively. The implications of these find-
ings for learning strategy in chemistry are discussed. Although the paths model of relationships of the motivations to
learn and learning strategies in chemistry education as mentioned above is established, the more systematic search for
the higher self-efficacy and learning strategy in different courses and curriculums may be needed.
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Fig. 1. Path model of the mediation between self-efficacy
and learning strategy by self-handicapping tendency and goal
orientation.
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Fig. 2. Path model of the mediation between ‘self-handicap-
ping tendency and goal orientation” and learning strategy by
self-efficacy.
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Table 1. Number of participants

Number Percentage
Male 299 59.6
Female 203 404
Total 502 100
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Table 2. Number of questionnaire and values of Cronbach’
alpa for variables

Number of Values of

questionnaire Cronbach’ alpa
Self-handicapping tendency 11 0.767
Learning goal 9 0.737
Performance-approach goal 9 0.856
Performance-avoidance goal 8 0.783
Self-efficacy 7 0.783
Learning strategy 14 0.733
Total 58 0.828
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Table 3. Goodness-of-fit indexes for Model I and I-1, respectively
Models N GFI AGFI NFI CFI RMR RMSEA
Model 1 271.65(df=7), p=.0000 0.85 0.54 0.48 0.48 0.15 0.275
Model I-1(1st modified) 180.24(df=6), p=.0000 0.89 0.63 0.67 0.68 0.13 0.241
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Self-handicapping
tendency

Learning goal

Self-efficacy
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Performance
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Performance
-avoidance goal

Fig. 3. Model I-1 is made by adding path from self-efficacy
to learning strategy of Model 1.
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Learning goal
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ILearning strateg

Performance
-avoidance goal|

Fig. 4. Model 1I-1 is made by adding path from learning goal
to learning strategy of Model II.

Table 4. Goodness-of-fit indexes for Model II, 1I-1, 1I-2, and 1I-3, respectively

Models x? GFI AGFI NFI CFI RMR RMSEA

Model 11 79.28(df=4), p=.0000 0.95 0.74 0.84 0.84 0.074 0.195
Model II-1 (1st-modified) 55.14(df=3), p=.0000 0.96 0.75 0.89 0.89 0.062 0.187
Model II-2 (2nd-modified) 0.16(df=1), p=.6915 1.00 1.00 1.00 1.00 0.0029 0.000
Model II-3 (3rd-modified) 0.00(df=0), p=1.0000 1.00 1.00 1.00 1.00 0.0000 0.000
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Fig. 5. Model 11-2 is made by adding path from performance
goal to learning strategy of Model 1I-1.
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Fig. 6. Model II-3 is made by adding path from self-hand-
icapping tendency to learning strategy of Model 11-2.
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Effective variable Causal variable Path coefficient Standard error t-value Results
R?*=0.25
Self-handicapping tendency -0.13 0.042 -3.19 Significant path(p<.025)
Self-efficacy ~ Learning goal 0.35 0.040 8.93 Significant path(p<.001)
Performance-approach goal 0.26 0.043 6.12 Significant path(p<.0025)
Performance-avoidance goal -0.16 0.045 -3.66 Significant path(p<.025)
R*=0.34
. Learning goal 0.24 0.040 5.98 Significant path(p<.005)
I;Zi?:gnyg Performance-approach goal -0.31 0.041 -7.63 Significant path(p<.001)
Performance-avoidance goal 0.096 0.041 2.14 Significant path(p<.050)
Self-efficacy 0.45 0.042 10.81 Significant path(p<.001)
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