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Proposal of EFiC (Environment-Factor-intellectual Concentration) Framework

Based on Human Characteristics

—Method of Deriving Mechanism of Changes in Intellectual Concentration
by Workplace Environment—

Kyoko IT0", Daisuke KAMIHIGASHI™,
Hirotake IsHIr** and Hiroshi SHIMODA™

In this paper, a framework has been examined for quantyitatively analyzing the relation between the workplace
environment and intellectual concentration, through “factors” that connect between them, in order to improve
intellectual concentration in the office. Specifically, “human characteristics” have been focused on and the factors
affecting intellectual concentration was categorized into two groups. They are dynamic factors (arousal, mood,
fatigue, stressor assessment) which vary during work and static factors (reference value, environmental sensitiv-
ity) which do not change. Using these factors, the measurement method and the quantification method have
been examined, and EFiC framework (Environment-Factor-intellectual Concentration) has been proposed for
deriving the mechanism of intellectual concentration affected by the workplace environment. In order to confirm
the effectiveness of the EFiC framework, it was applied to the measurement data acquired in a past experiment
of the intellectual concentration affected by lighting environment. As the result, concrete suggestions to improve
the operating environment based on the characteristics of people were obtained. By applying this framework
to measurement experiments of various intellectual concentration, it is expected that effective suggestions for
improving intellectual concentration will be obtained. In addition, in order to expand this framework in general
purpose, it is conceivable to consider more effective measurement method and analysis method.

Key Words: intellectual concentration, human characteristics, factors, EFiC (Environment-Factor-intellectual
Concentration) framework, covariance structure analysis
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Table 1 Factor loadings in MMS

Factorl | Factor2 | Factor3 | Factor4
[Concentration)]
Attentive 0.566 —0.253 0.276 0.431
Sensitive 0.580 0.405
Nervous 0.607 0.178 0.163
Smart 0.695 0.432
Discreet 0.713 0.199 0.364
Careful 0.722 —0.156 0.210 0.302
Serious 0.684 —0.177 | 0.250 0.264
Observant 0.827 0.104 0.152
Polite 0.580 0.259 0.366
Cautious 0.730 0.107
[Boredom]
Weary 0.588 —0.440
Unexciting —~0.110 | 0.804 —0.237
Silly 0.127 0.725 —0.140
Absentminded 0.775 —0.169
Dopey —0.158 | 0.609 | —0.331
Dull 0.836 —0.291
Tired 0.494 —0.469 | —0.141
Unpleasant —0.155 0.825 —0.115
Uninteresting 0.737 —0.125
Listless 0.816 —0.101
[Liveliness]
Fresh 0.227 —0.145 0.757 0.109
Lively 0.289 —0.155 0.751
Smooth 0.283 —0.261 0.657 0.227
Comfortable 0.242 —0.239 | 0.664 0.333
Active 0.225 —0.304 0.662
Cheery 0.426 —0.212 0.466 0.314
Pleasant 0.264 —0.286 0.687 0.223
Vital 0.354 —0.297 0.713
Cheerful 0.221 —0.172 | 0.804
Amusing 0.138 0.728 0.276
[Well-being]
Placid 0.726
Peaceful 0.191 0.336 0.739
Easy 0.191 0.132 0.809
Calmly 0.233 0.809
Softened 0.216 —0.176 0.550 0.567
Slow 0.782
Loose 0.259 —0.104 0.241 0.737
Relaxed 0.124 0.101 0.688
Slowgoing 0.429 | —0.223 | 0.291 0.421
Serene 0.462 —0.159 0.302 0.547
Contribution ratio 0.152 0.154 0.173 0.149
Cumulative 0.152 0.307 0.480 0.628

contribution ratio

JI— TR

BEBE L T 570010, EREHVA,. BRI
CTR DIRERRE, T/4abb, MBEREICLS CTR 0%t
ETh, PEARDHERY Fig.5 12RT. Figs &by, [V7
Ly va] #A0.61 LH/REWI V=T CTR DO
03&%0, U7y a] #EN061 LYKRENTL—TPH
CTR EOFHE 105 Lo/, WEHED I NV—T% [3E CTR
WEsSN—F], BEOIN—T% [CTRELZNV—T] &
251 5,

Table 2 Factor loadings in assessment tool for fatigue

Factorl | Factor2
[Sleepy feeling]
Yarning 0.918
Sleepy 0.941 0.151
Unmotivated 0.833 0.137
Desire to lie 0.764 0.333
Languid 0.619 0.536
[Blurred feeling]
Blurred 0.382 0.227
Bleary eye 0.295 0.450
Dry eye 0.535
Sore eye 0.593
Tired eye 0.438 0.746
Contribution ratio 0.382 0.189
Cumulative contribution ratio | 0.382 0.571

Table 3 Factor loadings in subjective evaluation for office

environment
Factorl | Factor2

[Refreshed Environment]

Wakeful 0.719 0.465
Tired eye 0.570 0.308
Efficient 0.830 0.460
Easy to concentrate 0.860 0.449
[Bright-Good-Pleasant]

Comfortable 0.504 0.824
Favorite 0.494 0.787
Bright 0.320 0.531
Contribution ratio 0.410 0.329
Cumulative contribution ratio | 0.410 0.739

Table 4 Factor loadings in three questionnaires

Factorl | Factor2 | Factor3

[Enjoyment concentration]

Concentration 0.861 —0.108
Liveliness 0.642 —0.464 | —0.167
Well-being 0.595 —0.192
[Refreshing (*inversed)]

Boredom - —0.128 0.807

Sleepy —0.130 0.778 0.203
Blured —0.183 0.378 0.277
Refreshed Environment —0.150 0.270 0.875
Bright-Good-Pleasant 0.109 0.885

Environment
Contribution ratio ©0.166 0.242 0.217

Cumulative contribution ratio | 0.166 0.408 0.624

i. CTRALTIL~T
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b B APEIRE| *A LT CTR WEET 52 51325
b, Fi, BEHBE2S Y7Ly dal #ALT I Yy
FUBRE| CREBRELANANHL. F LT, BHRE)
b [HEPGEERE | 12022 ), CTRICEEE 52 57547
H5b.
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