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Variation of Psychophysiological Characteristics Related with
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Abstract : During a learning process, a human being is assumed to experience knowledge-based behaviors, rule-based
behaviors, and skill-based behaviors sequentially if Rasmussen was right. If any psycho-physiological symptom to
those different levels can be obtained, it can be useful as a measure whether a human being is fully trained and has
gotten a skill in his work. Therefore, this study aimed to draw relationships between human performance measures and
psycho-physiological measures while committing a computer-simulated pointing task by utilizing the power spectrum
technique of EEG data, especially with the ratio of relative beta-to-alpha band power. The result showed that, during
correct responses, the ratio came to stabilize as all the performance data went stable. However, response time was
not a simple linear function of task difficulty level only, but a joint function of task characteristics as well as behavior
levels. Comparing relative band power ratios from errors and correct responses, activated states of one's brain could
be explained, and characteristics of the task could understood. To tell that of pointing task, correlations around C3,
C4, P3, P4 and Ol, O2 area were significant and high in correct response cases whereas most correlation coefficients
went down in error cases standing for imbalance of psycho-motor functions. Though task difficulty was the only one
factor that could influence on relative band power ratio with statistical significance, it should be comprehended to
mean a different way of expression indicating task characteristics since at least error-some situation could be explained
with the help of relative band power ratio that absolute band power failed.
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Fig. 1. Simulated screen layout for the experimental task.
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Table 1, ANOVA result on response time

Factors SSE | df | MSE F sig. level
subject 1.996 2 998 | 28.894 .000
difficulty 43.871 | 3 | 14.624 | 438.997 | .000
repetition 4,500 | 119 | 038 1.155 223
subjectxdifficulty | 3.476 6 579 | 16497 .000
subjectxrepetition 8222 | 238 | .035 .984 555
difficultyxrepetition | 11.892 | 357 | .033 949 714
subjectxdiffieulty 1§ o5 075 | 714 | 035
repetition
Note) SSE ; Sum of Squared Errors

d.f. ; degree of freedom
MES ; Mean Squared Errors
F ; F statistic value

sig.level ; significance level
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