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The purpose of this study is to identify the structural relationship among students’ grit, interest, self-
regulation ability, task-commitment and achievement within science learning. Our concern is understanding
how grit is related to the other non-cognitive variables, i.c., interest, self-regulation ability, and task-
commitment, which are widely known as significant predictors of science achievement. Based on literature
review, we evaluated two hypothetical models in the frame of structural equation modeling as follows:
first, grit was assumed to mediate relations of interest and self-regulation ability, and interest and
task-commitment. Second, grit was assumed to have a direct effect on self-regulation ability and
task-commitment independent of interest. In both models, grit was assumed to be indirectly associated
with science achievement. A total number of 180 high school students (77 boys, 103 girls) participated

in surveys on grit, interest, self-regulation ability, and task-commitment and reported their science test
scores on mid-term/final exams. Results revealed that students’ grit and interest were indirectly associated
with their science achievement with the mediation of their self-regulation and task-commitment. We also
found that task-commitment was highly correlated with interest and self-regulation. Furthermore, we found
different patterns of correlations within the five variables between female and male students. From these
results, we suggested that researchers need to investigate whether students’ grit and task-commitment
can explain their interest decreasing as they move to higher grade levels, how teachers can help students
to maintain their interest in learning science from early childhood, and relationships of these non-cognitive

variables and science achievement.
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Table 2. ltems of variables

Variables

Items

Consistency of interest
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Figure 1. Two hypothetical model from interest, grit, self-regulation, task commitment and science achievement
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Correlation
M SD Min Max 2 3 4 5

1. Grit 2.90 0.45 1.38 3.93 0.08 0.20%* 0.24%* 0.06
2. Interest 3.04 0.97 1.00 5.00 0.78** 0.58** 0.42%*
3. Task commitment 2.83 0.87 1.00 5.00 0.71%* 0.44%*
4. Self-regulation 2.82 0.78 1.00 4.75 0.49%*
5. Science achievement 69.83 19.92 9.50 100.00

** p<01
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Table 4. Mean and correlation comparisons between male and female students

LT Gt (upper diagonal: nf;(l):;reizs:; diagonal: female)
male female t p-value 1 2 3 4 5
1. Grit 2.90(.05) 2.92(.04) -25 14 28" -12 -.08 -.06
2. Interest 3.10(.10) 3.00(.10) 73 47 32" 70™ 427 30"
3. Task commitment 2.91(.09) 2.77(.09) 1.02 31 43" 83" 66" 427
4. Self-regulation 2.70(.08) 2.91(.08) -1.79 .08 45" 68" a7 44"
5. Science achievement 02(.14) .15(.10) =77 44 24" 46" 447 47"

£<,05 ** p<.01

Science achievement was standardized with 0 mean and 1 standard deviation by school
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Table 5. Model fit indices for two models

RMSEA

X (df) CFI  TLI 90% A12177h) SRMR
Model 1 354.71(10) .99 99 .03(.00, .15) 02
Model 2 35343(9) .99 99 .03(.00, .15) 02
Model 2 353.43(9) .97 93 .12(.06, .19) .06
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Figure 2. Results of fitting two hypothetical structural models (standardized path
coefficients or correlation coefficients, *p<.05; **p<.01)
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