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Causal Analysis of the Number of Failing Subjects in Sophomore of TE Department
- Structural Equation Modeling Approach -
Nobuhiro Oishi'*

The causal relationship between the number of failing subjects on an exam and each subject were analyzed by means of

structural equation modeling (SEM). The data used were the results of the first semester final examinations of sophomore

belonging to the Department of Information, Communication and Electronic Engineering of Kumamoto National College of

Technology. Since these data provide unsuitable solution, a stepwise method was applied to extract four subjects that affect

the number of failing subjects. These subjects are mathematics, physics, computer engineering and engineering practice,

which are the base of science and engineering. I also determined the number of latent variables by means of scree plots and

dendrograms. Then I propose a causal model in which one latent variables behind the four subjects affect the number of

failing subjects. The lavaan package on R was used to apply the SEM. From the goodness-of-fit indices, it was found that

the model explained well the causal relationship related to the number of failing subjects.
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SR 25854 | Min | 1stQu. | Med | Mean | 3rdQu. | Max | SD
ROSFYEEC | fault 0 1 2 2.67 4 8 2.22
Lo Math 23 43.00 | 57.5 | 56.54 | 67.00 80 | 15.72
bz Phys 29 | 6050 | 68 | 68.85 | 79.25 95 | 14.25
AR T CE 13 60.75 71 | 67.83 | 81.00 92 | 17.44
TE EP 53 75.00 | 79.5 | 78.62 | 83.00 94 8.64
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library(lavaan) #lavaan /N v r—
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fl =~ Math + Phys + CE+ EP  #Jll7E 72
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fit <- lavaan::sem(model, data=score, std.lv=T, std.ov=F)
summary(fit, standardized=T)
fitMeasures(fit)
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