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Arithmetic Fluctuation Effect affected by Induced Emotional Valence

Choong-Myung Kim
Department of Language, Speech and Pathological Therapy, Gwangju University
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Abstract This study examined the type and extent of interruption between induced emotion and succeeding arithmetic
operation. The experiment was carried out to determine the influence of the induced emotions (anger, joy, and sorrow)
and stimulus types (picture and sentence) on the cognitive process load that may block the interactions among the
constituents of working memory. The study subjects were 32 undergraduates who were similar with respect to age
and education parameters and were especially instructed to attend to induced emotion by imitation of facial expression
and to make a correct decision during the remainder calculation task. In the results, the stimulus types did not exhibit
any difference but there was a significant difference among the induced emotion types. The difference was observed
in slower response time at positive emotion(joy condition) as compared with other emotions(anger and sorrow). More
specifically, error and delayed correct response rate for emotion types were analysed to determine which phase the
slower response was associated with. Delayed responses of the joy condition by sentence-inducing stimulus were
identified with the error rate difference, and those by picture-inducing stimulus with the delayed correct response rate.
These findings not only suggest that induced positive emotion increased response time compared to negative emotions,
but also imply that picture-inducing stimulus easily affords arithmetic fluctuation whereas sentence-inducing stimulus

results in arithmetic failure.
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Table 1. Specification of general characteristics for the

participants

parameter sub-parameter N(%)

20 - 23 25(78.1)

e 24 - 28 7(21.9)

male 11(34.4)

e female 21(65.6

education undergraduate 30(93.7)

graduate 2(6.3)

residential capital region 4(12.5)

district local 28(87.5)
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Fig. 1. Presentation model of each trial stimuli appeared
in an experimental task
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Table 2. Mean reaction times and its SDs between
stimulus types at each induced emotion

condition

emotion reaction time(ms)
type picture sentence
anger 1399.5 1468.5
g (265.9) (362.5)
o 1595.5 1644.2
oy (3703) (292.0)
sorrow 1446.1 1578.6
(336.3) (399.6)

Table 3. ANOVA table for within-subject variable of
stimulus type and emotional valence

Source of ss df MS F
variation
subject 7411110 31 239068
stim. type 334068 1 334068 3.55
error 2919181 31 94167
emotion type 1114211 2 557105 5.86%*
error 5898748 62 95141
stim. X emotion 61327 2 30663 0.35
error 5394087 62 87001

#% p<0.01, *p<0.05
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Fig. 2. Mean reaction times(ms) as a function of
stimulus types and induced emotions
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Table 4. Mean % error and delayed correct response
and its SDs between stimulus types at each
induced emotion condition

delayed correct

0,
error (%) response (%)

emotion

type

picture sentence picture sentence

324
16.7)

35.0
(23.6)

317
18.1)

317
17.3)

41.6
@13)

37.1
21.4)

201
17.9)

359
(35.1)

23.6
(29.4)

245
(25.6)

319
(31.5)

274
(26.2)
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