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An Experimental Study on the Interrelationship Between Perceptual-
and Motor-Process of Motor Behavior

Iwao MATSUDA and Haruo SAKUMA*

In analyzing the interrelationship between perceptual- and motor-process of motor be-
havior, two experiments were attempted.

In experiment I, in order to investigate perceptual-process interprocessing of the different
kind of sensory information, predictions based on the model advanced by Connolly & Jones
(1970) were examined : 64 subjects were randomly assigned to four different groups, immedi-
ate recall group, 10-sec. delay recall group, 10-sec. reverse-counting group, 10-sec. delay
instruction recall group. Using linear positioning task, they were asked to recall the stand
ard stimuli under four sensory conditions V—V, V—K, K—K, K—V.

The results partly confirmed previous findings about the properties of VSTM and KSTM
under the only longer standard stimuli conditions. The hypothesis that translation takes
place before storage under V—K and K—V conditions was suggested.

In Experiment II, in order to investigate the effect of the disturbance (reverse-counting)
on the perceptual-motor coordination process in continuous motor task, pursuit tracking
task was used. Two subjects performed a pursuit tracking task concurrently with reverse-
counting. The input was a single sine wave and six frequencies ranging from 0.05Hz to
1.2Hz were used. Real Time Correlator and Fourier Transform apparatus were employed
to obtain power density spectra in the frequency domain of the input, and to obtain cross-
power density spectra bhetween input and output. These data were expressed on a Bode
plot. The results indicated that only phase lag was sensitive to the simultanious task.

Furthermore in the tracking performance data without reverse-counting task only linear
term was significant in the orthogonal polynominal. But, since in the tracking performance
data with reverse-counting task quadratic term was significant, the quadratic curve was
drawn through plotted data on a Bode plot.
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Fig. 1-1. Diagrammatic model for inter-pro-
cessing of the different kinds of sensory
information. (From Connolly, K. & Jones,
B., 1970).
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Table 1-1. Mean absolute recall-error for each conditions

I s.cC. V—v v—v
Group g L. 50 100 150 200 50 100 150 200
Immediate recall group 3.31 4.19 6.00 9.06 11.56 11.00 13.38 16.63
10-Sec. delay recall group 2.69 6.38 7.25 9.25 11.94 12.00 16.19 18.75
10-Sec. reverse counting group 4.69 7.56 11.88 17.25 14.00 13.81 16.44 15.44
10-Sec. delay Instruction recall group 3.19 7.75 10.13 10.19 11.94 11.94 13.75 16.31

Note.—Error is measured in mm.. V—V: Visual-Visual; V—K: Visual-Kinesthetic; K—V : Kinesthetic-
S.C.: Sensory Condition; C.L.: Criterion Length.



> ThHZ LMD, WREETEZOZEHTHEE D
b, EEREREL, v— 1 (B 3420 mm)
kov~ I OBETITbhD, Jok, EEIREH
EHEATHTH, ERBIIOTEFLEY O T
D, CoOVIPHBRBESFOFMOB XX RS
T HIRTER Y, MR EILS BTH B,
WS B I RERZPAECAL T, T v & 2 Bak+
B ARV, ERT R4 IKHEL B RS EEHERI I
2R (50 mm, 100 mm, 150 mm, 200 mm) & &
HEHER \ERr—AREE V-V, &
TRA—EBRERE, VK EBREERR
—HEDE, K-V, EBRERR—FE B
BEE, K—K) 0L 8bRLBRD L 7 e
v 71T H 2 7 e v 7175, EBREERT, ©
EETAR, OL0BKER: (0B EE), @
10FbiE#: (L0OFPRE 100 255 3 " 0ME L B
42), OLORBERE AR (BERBRET 10 B
DHAEBER, HETNERERMEL ST B L

VISUAL STIMULUS

WINDOW

STRING INDICATOR

SLIDE TRACK
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K—V K—K

50 100 150 200 50 100 150 200

6.38 11.31 11.88 14.81
4.88 10.50 14.81 16.25
6.88 12.81 23.94 26.38
8.88 14.56 22.138 23.38

6.19 8.69 10.38 10.31
8.94 10.24 11.69 12.25
10.00 10.50 11.38 11.56
9.13 12.38 13.12 14.44

Visual; K—K: Kinesthetic-Kinesthetic.
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Table 2-1. Comparison of gain data under two conditions

o 7 Gain (dB)
Sub. Frequency (Hz) R —
1 2 3
o 0.05 —0.644 —1.476 1.339
. (—1.369) (—1.214) (—1.743)
0.1 —2.029 0.829 —0.328
. (—0.141) (—0.999) (0.000)
0.9 —0.446 —0.404 : —0.386
N . (—1.310) (0.424) (—0.756)
i 0.4 —0.915 —0.915 0.195
- (0.219) (1.401) (1.160)
0.8 —0.527 —0.245 0.404
: (1.369) (0.935) (1.451)
Lo —1.644 —2.1929 1.621
: (—9.897) (—2.968) (—2.279)
B *744/4W005 —0.238 —2.499 2.095
. (—1.214) (—2.766) (—1.214)
o1 —2.499 0.000 0.386
. (—0.828) (0.386) - (—0.869)
0.2 0.370 0.000 —0.195
s . (0.165) (—0.828) (—0.386)
04 0.355 7.790 0.000
: (1.369) (0.756) (0.966)
0.8 0.695 0.355 —0.355
‘ (0.644) (0.000) (0.892)
12 2.548 0.165 0.370
: (1.339) (0.790) (0.466)
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Table 2-2. Comparison of phase data under two conditions

Phase (Deg.)
Sub. Frequency (Hz)
1 2 3
—21.6 —43.2 —43.2
0.05 (—43.2) (—25.2) (—61.2)
o1 —21.6 ~10.8 ~36.0
(—46.8) (—36.0) (—28.8)
0.2 ~7.2 ~14.4 7.8
N (=7.2) (—28.8) (~14.4)
0.4 7.2 —7.2 14.4
(~14°4) (=7.2) (—7.2)
0.8 —14.4 7.2 95.2
(—28.8) (14.4) (7.2)
Ly — 7.2 14.4 10.8
(—64.0) (—28.8) (~1.8)
~39.6 —36.0 —46.8
0.05 (—25.2) (—36.0) (—43.2)
01 ~36.0 ~91.6 —95.2
(—21.6) (—28.8) (—39.0)
0.2 —~14.4 ~25.2 0.0
5 ' (- 7.2) (—25.2) (—18.0)
0.4 7.2 0.0 ~10.8
(~14.4) (=7.2) (- 7.2)
08 0.0 21.6 ~10.8
: (7.2) (—14.4) (—10.8)
- 7.2 ~ 3.6 14.4
(—1.8) (21.6) (—25.2)

Note.—~Numbers in parenthesis are phase data under tracking+reverse counting condition.
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Table 2-3. Anova in the orthogonal polinominal under tracking condition. (Sub. A)

Source df SS MS | F
Linear 1 4060.322 4.60.322 25.621% 3%
Quardratic 1 567.000 567000 3.578
Cubic 1 23.064 23.064 0.146
Tetra 1 30.240 30.240 0.191
Residual 13 2060.194 158.476
Total 17 ‘

XX P<.01
Tablé 2-4. Anova in the orthogonal polynominal under tracking-+reverse
counting condition. (Sub. A)

Source df SS MS F
Linear 1 1237.640 1237.600 3.828
Quardratic 1 1864.179 1864.179 5.7663¢
Cubic 1 763.742 763.742 2.362
Tetra 1 8.172 8.172 0.025
Residual 13 4202.711 323.285
Total 17

¥ P<.05




Source df S S MS F
Linear 1 4942 .635 4942 .635 A47.021% 3¢
Quardratic 1 304.920 304.920 2,901
Cubic 1 17.496 - 17.496 0.166
Tetra ) 1 7.560 7.560 0.072
Residual - 13 1366.509 125.116
Total 17

¥x P<.01
Table 2-6. Anova in the orthogonal polynominal under tracking-+reverse
counting condition. (Sub. B)

Source df SS MS F
Linear 1 1270.836 1270.836 14.715% 3%
Quardratic 1 459.270 459,270 5.3183%
Cubic 1 179.574 179.574 2.079
Tetra 1 1.890 1.890 0.022
Residual 13 1122.690 86.361
Total 17

XX P<.0l %P<.05
WERFE A y=-—45.3312*—35.403x—17.024 b,

WEEDB y=—36.000%>—24.568x—11.773
(x=log A, A : BuE%0)
M LoBEALTERY 57— 4 LI R LK 2-5
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~ F.3, 7 intrinsic feedback (Annett, 1969)
DEFAIEEETH D, Smith (1970) 13, = DA
74— FoNy 7 OWENRER) 7 4 — < VALK
L BEN hRay bbbz e mE LT3
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i, ERREREORBIIRS Th DS AHOTHEED
CEEYRIETOTIER W EEZDND,
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