|’ &

EEREARELEN2S  (1994)

RREEORHAICE T3 EEDR

BAMEE T (LR F WEET

Repeated Practice and Its Effect on The Abilit‘y to Estimate
The Weight of Ingredients by the Eye

MICHIKO FUWA, NORIKO SATO and YOUKO KAMOHARA

The ability to estimate the weight of ingredients by the eye is required of students in the

nutrition course.- We made 50 freshmen estimate the weight of an egg and a potato once a week.

Every time they had to write down their own estimates, and after that they were told the actual

weights. We performed a multivariate-analysis of the date.

Our results show that students ability to estimate the weight of ingredients improves

with practice.
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® 1 WOERAA - 1 EEOHMEER
7 i =
[EofE, 9. FEREEE) By 50
FE% HOfE(8) ) iR =
1-1 56 (X1) —1.44000 7.47010
1-2 57 (X2) —1.08000 6.86559
1-3 59 (X3) —0.38000 7.35372
1-4 60 (X4) —0.70000 8.30355
1-5 61 (X5) 1.58000 6.34418
(58 - &5 #AT51]
No.1-1 ~ No.1-2  No.1-3  No.1-4  No.1-5
RE% ROMm(e) X1 X2 X3 X4 X5
1-1 56 (X1) 56
1-2 57 (X2) 36 47
1-3 59 (X3) 25 32 54
1-4 60 (X4) 24 21 29 69
1-5 61 (X5) 14 22 27 34 40
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[HEBE4T5 ]

‘ No.1-1 ~ No.1-2  No.1-3  No.1-4  No.1-5
HHE% HofE(g)
X1 X2 X3 X4 X5
1-1 56 (X ) 1.0000  0.7048  0.4624  0.3861  0.2897
1-2 (x2) 1.0000  0.6292  0,3695  0.5132
1-3 ( 3) 1.0000  0.4788  0.5700
1-4 60 (X4) 1.0000  0.6467
1-5 61 (X5) 1.0000
(58 - Ko BATHI OB A ER] [(HMBITFIOEAER]
ERSNo.  BEHE F5FE%) RZR(%) EBNo.  BEHE FH5HE%) RE(%)
1 160.2360 ; 60.2 60.2 1 3.0283 60.6  60.6
2 49.6718  18.7 78.8 2 0.9051  18.1 78.7
3 29.7712  11.2 90.0 3 0.5195 10.4 89.1
4 17.1993 6.5 96.5 4 0.3581 7.2 96.2
5 9.3351 3.5 100.0 5 0.1890 - 3.8 100.0
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MET->BELRILL. TOHELRENR 3.12TH N, £DFE5FIZ62.3% T, 1EE
'F#& 2 SOEEHA - 2RHOHERR
[Eof, ?ﬁ TR I 50
A% HEOE(g) Ty BifRE
2-1 60 (X1) —1.38000 7.92797
2-2 (x2) —~1.26000 © 6.32071
2-3 61 (X3) . —1.28000 6.52480
2-4 9 (X4) ~0.32000 6.20875
2-5 56 (X5) 2.64000 6.64481
[578 - 3£ 80751 ] L |
AR %  Eod(g) No.2-1 . No.2-2  No.2-3 h No.2-4  No.2-5
X1 X2 X3 X4 X5
2-1 60 (X1) ’ 63 '
2-2 7 (X2) 35 40
2-3 61 (X3) 40 32 43
2-4 (X4) 4 12 14 39
2-5 6 (X5) 29 20 44

28 16
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No.2-1 No.2-2 No.2-3 No.2-4 No.2-5
HHA . BofE(g)

X1 X2 X3 X4 X5
2-1 60 (X1) 1.0000  0.6944  0.7754  0.0721  0.5533
2-2 57 (X2) 1.0000  0.7721  0.3017  0.4804
2-3 61 (X3) 1.0000  0.3539  0.6364
2-4 59 (X4) 1.0000  0.3899
2-5 56 (X5) 1.0000
(8 - BT OBEFER] [HRFTFIDEH ER]
EisoNo. BEAE FH5E(%) RRE(%) N, BEEE F5E%) FHE(%)
1 146.1370  64.1 64.1 1 3.1149  62.3 62.3
2 41.4942  18.2 82.3 2 0.9711  19.4 81.7
3 21.7221 9.5 91.8 3 0.5102  10.2 91.9
4 11.1846 4.9 96.7 4 0.2363 4.7 96.7
5 7.5417 3.3 100.0 5 0.1674 3.3 100.0
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[EnfE, 3y, FEREE]

¥ T 50
HE% BHOHE(8) T REERE
3-1 61 (X1) —1.60000 3.38665
3-2 59 (X2) —1.04000 4.08561
3-3 63 (X3) —3.26000 4.43920
3-4 67 (X4) —4.16000 4.62186
3-5 65 (X5) —3.62000 4.74187

[5#k - 58T

No.3-1 No.3-2 No.3-3 No.3-4 No.3-5

HH% BHOE(E)
X1 X2 X3 X4 X5
3-1 61 (X1) 11
3-2 59 (X2) 7 17
3-3 63 (X3) 6 12 20
3-4 67 (X4) 6 10 21
3-5 65 (X5) 7 8 12 16 22
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[ARBI4TH1 ]
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. o(g) No.3-1 No.3-2  No.3-3  No.3-4  No.3-5
| X1 X2 X3 X4 X5

3-1 61 (X1) 1.0000 0.5218  0.4197 = 0.3875  0.4237
3-2 59 (X2) 1.0000  0.6565  0.3812  0.4359
3-3 63 (X3) 1.0000 - 0.4813  0.5632
3-4 67 (X4) 1.0000  0.7431
3-5 65 (X5) 1.0000

(758 - H5BATHI OB A EZEK ] [HBTHDEAFEER]

FHANo. BEEME F5E(%) BHE(%) FHHNo. EEME F5E(%) RE%)
1 57.2693  62.4 62.4 1 3.0142  60.3 60.3
2 15.5928  17.0 79.4 2 0.8310  16.6 76.9
3 8.1862 8.9 88.4 3 0.5985  12.0 88.9
4 5.6400 6.1 94.5 4 0.3109 6.2 95.1
5 5.5  100.0 5 0.2454 4.9  100.0
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HH% HOfE(8) Ty EHERE

4-1 61 (X1) 0.52000 4.38569

4-2 62 (X2) 0.20000 5.13491

4-3 60 (X3) 0.50000 4.45041

4-4 63 (X4) —0.76000 4.63157

4-5 59 (X5) —0.08000 4.01446

(5% - L EaT51 ]

A%, HofE(g) No.4-1 No.4-2 No.4-3 No.4-4 No.4-5
_ X1 X2 X3 X4 X5

4-1 61 (X1) 19

4-2 62 (X2) 13 26

4-3 60 (X3) 8 15 20

4-4 63 (X4) 6 9 9 21

4-5 59 (X5) 7 12 10 .16

9
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[ARBIATH ]

No.4-1 No.4-2 No.4-3 No.4-4 No.4-5

AES ROMm(E) X1 X2 X3 X4 X5
4-1 61 (X1) 1.0000  0.5861  0.4130  0.3122  0.4104
4-2 62 (X2) 1.0000  0.6350  0.3738  0.5750
4-3 60 (X3) 1.0000  0.4505  0.5734
4-4 63 (X4) 1.0000  0.4851
4-5 59 (X5) , 1.0000

(58 - AT OBEAER] [AABFTHI D A K ]

ERSNo.  BEHEE HF5FE(%) RHE(%) EBSNo. EHfE FH5E(%) RHE(%)
1 61.3119  59.5 59.5 1 2.9452  58.9 58.9
2 16.0235  15.6 75.1 2 0.7555  15.1 74.0
3 11.2309  10.9 86.0 3 0.5654  11.3 85.3
4 7.3728 7.2 93.2 4 0.4271 8.5 93.9
5 7.0360 6.8 100.0 5 0.3067 6.1 100.0

£ 5 BOEREA (1~4E) X398 - A9HITH ERIIHFOBERER

%£1EHm %2 X8 % 3EHD 4 FRS %5 EBS
.432 .556 —.528 —.115 —.460
.439 413 128 .433 .658
1 .469 .058 .652 —.586 —.090
.506 —.634 —.460 —.213 .290
.379 —.338 .262 .640 —.513
.581 —.459 .038 —.598 —.305
.442 —.050 —.514 .629 —.377
2 .501 .004 —.146 .040 .852
.197 .839 —.283 —.393 —.150
.420 .288 .796 .302 —.126
274 .216 —.789 .301 —.406
.390 .580 —.153 —.388 .582
3 474 .420 .586 .149 —.484
.502 —.525 —.079 —.633 —.256
.545 —.406 .070 .580 .444
.394 —.423 —.719 —.043 —.383
.572 —.398 .181 —.041 .693
4 .460 .055 .524 —.495 —.515
.387 .798 —.367 —.172 .224
.395 .153 .204 .849 —.241
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[(EDfE, 3y, HEREE]

A% ¢ 50
HE% BEOfE( ) iy R
1-1 134 (X1) 13.84000 47.04204
1-2 144 (X2) 12.36000 45.91019
1-3 148 (X3) 13.32000 52.74097
1-4 136 (X4) 15.94000 48.62241
1-5 154 (X5) 16.66000 54.55931
(58 - 8751 ]

No.1-1 No.1-2 No.1-3 No.1-4 No.1-5
B ROE(E) X1 X2 X3 X4 X5
1-1 134 (X1) 2213
1-2 144 (X2) 1927 2108
1-3 148 (X3) 2194 2159 2782
1-4 136 (X4) 1970 1958 2260 2364
1-5 154 (X5) 2129 2254 2506 2389 2977

[#HB347%)]

HE% Hof(g) No.1-1 No.1-2 No.1-3 No.1-4 No.1-5

X1 X2 X3 X4 X5
1-1 134 (X1) 1.0000 0.8924 0.8843 0.8611 0.8296
1-2 144 (X2) 1.0000 0.8915 0.8773 0.8997
1-3 148 (X3) 1.0000 0.8812 0.8710
1-4 136 (X4) 1.0000 0.9004
1-5 154 (X5) 1.0000
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(58 - 5 BATHI OB A ERE]

EWoNo. FEHE F5F(%) RE(%)

1 11240  90.3
2 467.7610 3.8
3 290.4470 2.3
4 274 .2540 2.2
5 170.8670 1.4

90.3
94.1
96.4
98.6
100.0

E11240TH H(EK6 - 12)o YuEWIHIFE 1 E
B DF o TV A 1EHREFI0.3%TH O, &
2 EWMAOBEAMEIZE 1 ERSIIx UTHES
NS, FERIBUTH -7 BT, B
BEMEL LTEKRODLIDIIE 1 ERS
TdH ot ERMBICHETI2S b EK

£ 7 UL»HPVHNEEER - 2EBOHERER

(oMl T, i)

EAEE F5R(%) RFR(%)

[AEBFTHI DE A EE ]

FE R No.
1 4.5156  90.3
2 0.1825 3.6
3 0.1197 2.4
4 0.1100 2.2
5 0.0722 1.4

90.3
94.0
96.4
98.6

100.0

BRI o e 81 EHSyn OB,
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SHATHICHATE o BB ERAL L, 20
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VB 50
HE %A BHoE(8) Fih R =
2-1 145 (X1) - —4.92000 20.35084
2-2 132 (X2) 2.28000 18.32812
2-3 140 (X3) —3.46000 18.62543
©2-4 137 (X4) —0.16000 19.88370
2-5 151 (X5) —4.36000 18.96588
[k - Tl
Iﬁﬁﬁ HofE(e) No.2-1 No.2-2 No.2-3 No.2-4 No.2-5
X1 X2 X3 X4 X5
2-1 145 (X1) 414
2-2 132 (X2) 307 336
2-3 140 (X3) 310 278 347
2-4 137 (X4) 294 315 295 395
2-5 151 (X5) 332 259 273 291 360
(#HB34T51 ]
HE 4 EofE(g) No.2-1 No.2-2 No.2-3 No.2-4 | No.2-5
X1 X2 X3 X4 X5
2-1 145 (X1) 1.0000 0.8234 0.8176 0.7267 0.8592
2-2 132 (X2) 1.0000 0.8145 - 0.8656 0.7443
2-3 140 (X3) 1.0000 0.7971 0.7741
2-4 137 (X4) 1.0000 0.7718
2-5 151 (X5) 1.0000
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(58 - B TOBEAER]

FESNo. BEEME F5EE(%) BRE%)
1 1554.8600 84.0 84.0
2 127.3170 6.9 90.8
3 78.5049 4.2 95.1
4 64.7004 3.5 98.6
5 26.6645 1.4 100.0

TELNPENZ &b o7,

2@ B BRIEETIE, SEIEFEATHNC
L HEHMHEIZ1554.9. 55 FII84% TH N (XK
7 -12), BTN AERG SN OBER
EA%.20, H5%84% L, LICHRAEMER
FBL1ERSTH o7, EEREBELEIHED

(HBETHI OB A HERK]

EANo. BEAEE FEE(%) BHE(%)
1 4.1981 84.0 84.0
2 0.3329 6.7 90.6
3 0.2155 4.3 94.9
4 0.1825 3.6 98.6
5 0.0711 1.4 100.0

ROBOHEHRD L, BED/NNT Y FH 1[0
BICHNTHEEIASI LY, 1 AHBTOK
BAEETWAELERDbNS,
Ceddb0BAIIEEA2S6EETTY
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efToeGe L MU, MHBEfTHITERD S

£ 8 UL»HrPVHOERBEA - IMBEOHEHSR

[(EDfE, Ty, RiEREE]

FrIU 50

HE % HOfE(8) i BRERZE

3-1 129 (X1) 10.98000 12.10749

3-2 146 (X2) —0.80000 14.18536

3-3 136 (X3) 6.12000 12.88353

3-4 126 (X4) 12.76000 16.30270

3-5 161 (X5) —8.70000 14.40132

(58 - 584751 ]

—_— o No.3-1 No.3-2 No.3-3 No.3-4 No.3-5
X1 X2 X3 X4 X5

3-1 129 (X1) 147

3-2 146 (X2) 135 201

3-3 136 (X3) 132 149 166

3-4 126 (X4) 145 169 167 266

3-5 161 (X5) 124 168 142 169 207

(#9175 ]

B4 ol 2) No.3-1 No.3-2 No.3-3 No.3-4 No.3-5
X1 X2 X3 X4 X5

3-1 129 (X1) 1.0000 0.7878 0.8441 0.7349 0.7104

3-2 146 (X2) 1.0000 0.8133 0.7306 0.8234

3-3 136 (X3) 1.0000 0.7964 0.7635

3-4 : 126 (X4) 1.0000 0.7184

3-5 161 (X5) 1.0000

(RNR=T <)



(58K - T EATHI OB A ER] (HBTTFI DOREA EK ]

EpoNo. BEFEME F5R(%) BHE(%) ERNo. EAME F5E(%) BHE(%)
1 805.1010  81.6 81.6 1 4.0911 81.8 81.8
2 . 74.7731 7.6 89.1 2 0.3288 6.6 88.4
3 . 53.0502 5.4 94.5 3 0.2807 5.6 94.0
4 31.1398 3.2 97.7 4 0.1575 3.2 97.2
5 22.9128 2.3 100.0 5 0.1420 2.8 100.0

WExIT-oTH, BEHFEEEX. £1ERS
T THotlzo B, 6MBDHEE, F1FEK
HOEE5RIT65% T, o> B HIE 5 & o
T—HAEVA, EEOEV S OH, 133g,
136g. 139g& 3 > T, BMUTREEIIC & 5
SUTALBRBEMNBALILIZEsTbDLEE

RBo —h, HBRELTOL AW 5 @I,
BEN(PRREISDECSDEZH Tz
IERLY, BEXIOEVDPRRKERNT
195 5 B B D48g L AV ZHE D H - 72
FRIZE b6, BHSEIEALE, #£
THOESL LT OTRHBHPMERNS (2

% 9 Uv#u%@iéﬁﬂ-4@§®&ﬁﬁ%

[(EfE, 39, REREME]

%yfwﬁ 50

TH H % HofE(e) Ty S EERE
4-1 143 (X1) —1.02000 13.10007
4-2 . 154 (X2) —6.44000 14.01335
4-3- 167 (X3) —13.40000 _ 12.47201
4-4 . 147 (X4) - —3.24000 12.95449
4-5 163 (X5) —9.46000 13.51826

[538k - o875

' No.4-1 No.4-2 No.4-3 No.4-4 No.4-5
HE% - HEonf(g)
, X1 X2 X3 X4 X5
4-1 " 143 (X1) 172 '
4-2 ' 154 (X2) 147 196
4-3 167 (X3) 121 143 156
4-4 147 (X4) 133 146 125 168
4-5 163 (X5) 128 153 128 145 183
(#8475 ]
. No.4-1 No.4-2 No.4-3 No.4-4 No.4-5
RE% RofE(e) X1 X2 X3 X4 X5
4-1 143 (X1) 1.0000 0.8014 0.7392 0.7828 0.7208
4-2 | 154 (X2) 1.0000 0.8171 - 0.8031 0.8079
4-3 167 (X3) 1.0000 0.7728 0.7590
4-4 147 (X4) 1.0000 0.8298
(X5) 1.0000

4-5 163

(RN=T12H<)



[58# - £ BATHIOEBER] [HBIATFI DB A ERK ]

EMsNo.  EHEE F5E(%) FH(%) ENo. BEEE F5FE%) FHE(%)
1 724.1740  82.8 82.8 1 4.1347  82.7 82.7
2 50.3914 5.8 88.6 2 0.2862 5.7 88.4
3 42.1491 4.8 93.4 3 0.2577 5.2 93.6
4 31.9717 3.7 97.1 4 0.1792 3.6 97.2
5 25.4129 2.9 100.0° 5 0.1423 2.8 100.0

>TWwE, 6BENF—FNSL ko7 (K5), #H1EBHINRICERMIISML TN S

B L7:ARiC, EmEEO BN, 72 Eb, FRYIROLEV S 12—HTH A 9,
A1 EHOFFEEFZFTIEEELIZCW EHIZ, TDTEERESPIFICLT, Mo

ZHELVEIA, CDELOMNERTHI & ZLDOERIZOVWTL, BEDE L FAEICSE
EDEELTWL S LR INT. T77. BT b-008SITE LTHHE DL T,
W RFEESAZLDDS 37X AICHEY . B HEMEN D 7B LD,

10 ULrHPVbOERBA - 5SEBOHERR

E  EEL ﬁ‘:~ —_1:._5
(EDfE. ¥, E#REME] K 50

HB% HofE(8) 5 RERE
5-1 116 (X1) 19.26000 12.47333
5-2 136 (X2) 10.84000 12.27634
5-3 164 (X3) —1.46000 14.07880
5-4 144 (X4) 9.92000 13.86059
5-5 127 (X5) 16.80000 12.45400

(58 - E0#ITH ]

No.5-1 No.5-2 No.5-3 No.5-4 No.5-5
HB% HoE(g) .

X1 X2 X3 X4 X5
5-1 116 (X1) 156
5-2 136 (X2) 109 151
5-3 164 (X3) 104 113 198
5-4 144 (X4) 118 125 165 192
5-5 127 (X5) 114 106 121 129 155
(#HBI4751]
HE % HofE(e) No.5-1 No.5-2 No.5-3 No.5-4 No.5-5
X1 X2 X3 X4 X5
5-1 116 (X1) 1.0000 0.7140 0.5921 0.6835 0.7367
5-2 136 (X2) 1.0000 0.6561 0.7372 0.6942
5-3 164 (X3) 1.0000 0.8434 0.6906
5-4 144 (X4) 1.0000 0.7493
5-5 127 (X5) ' 1.0000

(RAR=J K<)



(58 - O BATHI OB AHER]

ERANo. BEAME F5E(%) BH(%)

1 657.4920 77.2 77.2

2 82.8327 9.7 86.9

3 47.2816 5.6 92.5

4 '36.7357 4.3 - 96.8

5 27.3817 3.2 100.0
B #

AMOEEYHBTELZ L3, HEL
EoTRETHH, ZD-0DIT1F, <HEL
NEPVETHLLBEEL T, BRFEDOA
FEEPLHEE, F—F4£5081233 LT,

[HB1THI DE A 3 ]

EHSNo. BAE B5E(%) BE(%)

1 3.8415 76.8 76.8
2 0.4725 9.4 86.3
3 0.3099 6.2 92.5
4 0.2341 4.7 97.2
5

0.1421 2.8 100.0

1ENCS % &4 BT 2B EITo72 %
DoOE, EOEREMBEERTHIA I/,
FICEAL T4, KRIZL BN HIZDONWT6
B, FHOBEIZE DTV, LT L) 2R
"7,

(1) SoERBAENIOWT, SEEtS 84T

£ ULrxHPVHbOERBA - 6 MBOHKERR
[BOfE, F35, HEREE]

VIRAIZ 50

HE % HOfE(e) T3 iR £
6-1 133 (X1) 6.22000 ©10.21661
6-2 136 (X2) 9.00000 10.97493
6-3 149 (X3) 3.60000 11.32092
6-4 139 (X4) 5.04000 11.27026
6-5 158 (X5) —1.32000 11.57309

[53#k - 3584751

IEE% B 8) No.‘6—1 No.6-2 No.6-3 No.6-4 No.6-5
X1 X2 X3 X4 X5
6-1 133 (X1) 104 '
6-2: 136 (X2) 84 1120
6-3 149 (x3) 60 82 128
6-4 139 (x4) 55 72 9 127
6-5- 158 (X5) 34 57 84 62 134
(#HE3475 ]
No.6-1 No.6-2 No.6-3 No.6-4 No.6-5
HE% RO E) X1 X2 X3 X4 X5
6-1 133 (X1) 1.0000  0.7492  0.5185  0.4797 0.2901
6-2 136 (X2) 1.0000 0.6572  0.5829  0.4521
6-3 149 (X3) 1.0000  0.7180  0.6381
C6-4 139 (X4) 1.0000  0.4742
6-5 158 (X5) , 1.0000
(KAX—=D 12 <)



(58 - £ EATHOBEAEX] [HETSOEAER] .
ENo. BEEE FH5E%) RR(%) EsoNo. EHE F5E(%) FH(%)
1 399.3950  65.1 65.1 1 3.2457  64.9 64.9
2 98.0413  16.0 81.0 2 0.8154  16.3 81.2
3 61.0027 9.9 91.0 3 0.4809 9.6 90.8
4 30.2196 4.9 95.9 4 0.2398 4.8 95.6
5 25.2881 4.1 100.0 5 0.2182 4.4 100.0

£ 12 Lrr0sOERBR (1~60) (CL398 - £8ITH ERIPTOBERR

g1 ERS 2 F5 £ 3ERD 4 FERS %5 S
415 .603 —.475 —.179 — .456
414 .054 —.402 .397 711
1 475 .342 767 .263 —.017
436 —.233 119 —.812 .285
.490 —.680 —.108 .284 —.453
478 .541 —.256 .380 519
.430 —.339 — .263 .549 — 574
2 432 —.048 —.537 — 717 —.088
458 —.626 415 —.052 473
436 .446 .636 —.193 — 412
.377 .015 .627 — 278 —.622
458 .410 .086 784 .024
3 .420 —.048 .385 - —.286 .769
517 — 767 — .338 .139 —.108
452 .492 —.581 — 455 —.095
.432 718 413 —.016 —.357
.487 .131 —.329 .663 444
4 414 .035 —.716 —.500 —.234
443 —.207 .398 —.490 602
.456 — 651 .224 .245 — 508
.405 .604 173 — 660 —.074
409 .288 — 782 .328 —.173
5 .485 —.633 .062 —.202 — .566
.503 —.310 —.062 —.082 .800
.425 .236 .592 .639 —.064
371 — 579 —.291 —.223 —.627
.466 —.395 —.271 .073 740
6 |  .507 181 1183 789 — 233
464 .043 .750 — 466 .052
416 .689 — 495 —.324 —.044
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