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A method to specify cognitive prototypes of bridges of abridge enginesr enploying anoptica psychologica experiment

* *%*

Nobuyuki Ishii, Tekayoshi Okuda

* 400-8511 4311
*x 400-8511 4311

Thisstudy isto specify cognitive prototypes of bridges of bridge engineers using a proposed methodology
basal on “a Cognitive Modd of a Sense of Dynamiam of a Structure’s Formi” which one of the authors
proposed. The methodology consists of an optical psychologica experiment, which was reorganaized
from the previous gudy, and andyses with logical charts which shows rdations between obtained
responses and amethod to be goplyed The authors carried out psychol ogica experiments on twenty-nine
bridge engineers, who were chosen as subfects because they were supposed to have some cognitive
prototypes of bridges. Asaresult, the authorsspecified severd different types of prototypes for archtype
bridges.
Key Words Sructural Design, Cognitive Science, Prototype, Psychological Experiment
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6.2
3
1 A 7
6 1)
048 )
0236( ) t 0725 )
t 023 )
t 0725 )
2)
2
6 -3 A
2 A
presen| base| No.| Ans| RT(s)] presen| base [ No.| Ans| RT(s)] presen|basel No.| Ans| RT(s) |presen|base| No.] Ans| RT(s)
1 C | 46| x 0.789 25 A [13] x 0.631 49 C189] x 2.275 73 C |88] o 0.433
2 B [32] x 0.771 26 B [130] x 1.010 50 B[ 77] x 1.193 74 A | 62] X 0.556
3 B 26 | x 0.572 27 A 16 | x 1.126 51 B | 79] x 0.755 75 B 80 ] x 0.685
4 A 6 o 0.609 28 A 1 [e) 0.588 52 A |56] o 0.667 76 A |50] o 0.417
5 C 39| o [0601 29 C |45] x 10794 53 B [78] x 10630 77 C |82] o |0.545
6 C [36] o 0.838 30 A |11] x 0.829 54 Cl194] x 0.704 78 B |67] o 0.494
7 B 129] x 1.001 31 B 28] x 0.653 55 B [68] o 0.598 79 C |81l] o 0.337
8 A 8 o) 0.720 32 C [33] o 0.556 56 C 93] x 0.843 80 A |63] x 0.490
9 B [31] x 0.600 33 B |17] o 0.443 57 Cc|[85] o 0514 81 B | 73] x 3.332
10 C | 47| x 0.700 34 B |21] o 0.368 58 Cl184] o 0.406 82 B ]70] o 0.409
11 A 5 o) 0.749 35 B 119] o 0.457 59 A|64] % 0.482 83 B |72] o 0.526
12 A [15] x 0.812 36 A [10] x 0.560 60 A|[52] o 0.540 84 A |59] x 0.484
13 C [38] o 0.825 37 C |37] o 0.551 61 B|169] o 0.506 85 B |75] x 1.563
14 B |118] o 0.598 38 B 122] o 0.590 62 cC|l87] o 0.534 86 C 1911 o 0.225
15 A [ 3] o [0730 39 A [ 9] x 11007 63 A [58] x ]0541 87 C |92] x 0516
16 C | 42] x 0.602 40 A 2 o 0.407 64 A [49] o 0.460 838 A |53] o 0.662
17 B |24] o 2.662 41 C [35] o 0.270 65 B |65] o 0.327 89 C 196] x 0.541
18 C |1 48] x 0.837 42 B | 23] o 0.530 66 A|[54] o 0.337 0 B |66] o 0.407
19 B | 27] x 1311 43 C 144] x 0.679 67 Bl71] o 0344 91 B |76] x 0.612
20 A |114] x 1.026 44 B |25] x 0.697 68 C|86] o 0.675 92 A |60] x 2.664
21 A 7 o) 0.774 45 C [34] o 0.777 69 A|51] o 0.519 93 C |95 x 1.709
22 C [40] o 0.749 46 C [43] x 0.864 70 C190] x 0.615 A A | 57] x 0.906
23 C |41] x 0.601 47 A 4 o 1.094 71 B [74] x 0.729 95 C |83] o 0.399
24 B | 20] o 1.125 48 A | 12] x 0.621 72 A[61] x 0.861 96 A |55] o 0.532
RT s 0.780 RT s 0.760
presen S.D 0.353 S.D 0.612
RT s RT(s) 0.527 RT(s) ALL] 0.770
No. SD ALL 0.489
Ans color I:l RT(s) 0.434
(©) x ) SDALL 1 9%
() (99) RT s No.1,17,37
base ( B RT s No.49,65,85
C ) RT s 1 48 (N0.1,17,37 )
SD 1 48 (No11737 ) RT s 49 96 (N0.49,6585 )
SD 49 96 (No.49,6585 ) RT s ALL 1 96 (N0.1,17,37,49,65,85 )
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17 10443 | 6510327 | 17 | o 65] o
18] 0598 | 66 | 0407 | 18 | o 66| o
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oc | 28] 0653] 76 0612 | 28 | x 76 1 x
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o]
RT(s) X
[ 1
[ = )
a B () () () 3)
o o ( = @
- (0443(9-0.327(9) 0 -0 -3
1 o - o (-0 x )
@ ( A ( B
abcp pBapPb pBc
(b)
A - B
c Bc
ab pBappb
4 1 o - o (o-0 x )
12
1 2 12
) ( )
A . B
2 12
1
L] 1 2
A B
A . B
0 ) or a lo@ )
! E
A
(Zor ) or e “ o ) 2.0 (2 ) -
! = _B o o0
@ ) @ ) ) _
1
or
@ )
A O B
1
2
1 o @
2
X L0 -0
X X X

—-252-




-6
(s) (9
(c o -0 c 1125| 0598
-3 a 0.598| 0.407
b 0.457| 0494
3 ¢ ) A 0.443] 0.327
(
a) X % B 0368 0.506|
()
[ 1
abec b) ( )
( )
aa a
ac X X 7
a aa b a cC ac
-7
(s) (s)
5 A o ~o A 0443 | 0327
B 0.368 | 0.506
a 0598 | 0.407
Qa X X + " Ba 0590 | 0.409
a |o -o b 0457 | 0.494
+ oaa |x ox + . Bb 0530 | 0.344
b_Jo ~o c 1125 0598
ab |x -x
¥
c o -o |, Bc | 2662| 0526
+ ac X X
[ 1
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B
-3 ( (-2 )
) (5
) ( )
6 a Ba
(
0 1125(g) - 0.598(9) 05(9 8 11
b Bb
( ab
9 -12

—-253-




()

0570(9

8 A
()
o ( )
()
o ( )
( )
2662(9
C)
8
2 B( 20 )

—-254-




9 B
presen| base | No.| Ans| RT(s)] presen| base [ No.| Ans| RT(s)] presen|base| No.| Ans| RT(s) |presen{base|No.| Ans| RT(s)
1 C |146] x 0.915 25 A [ 13] x 0.340 49 C 189 x 0.381 73 C |88] x 0.549
2 B |32] x 0.610 26 B |30] x 0.297 50 B | 77] x 0.537 74 A ] 62] x 0.441
3 B |26] x 0.601 27 A [16] x 0.309 51 B[l79] x 0.410 75 B |80] x 0.402
4 A 6 X 1.370 28 A 1 o 0.891 52 A [56] x 0521 76 A |50] x 0.782
5 C [39] o 1.215 29 C [45] x 0.327 53 B | 78] x 0.444 77 C ]82] x 1.349
6 C 136] x 0.847 30 A [11] x 0.367 54 C 194 x 1.544 78 B | 67] x 0.436
7 B | 29] x 0.509 31 B | 28] x 0.332 55 B | 68| % 0.648 79 C |81] x 0.935
8 A 8 X 0.649 32 C 133] x 1.082 56 C 193] x 0518 80 A |63] x 0.485
9 B [31] x 0.448 33 B |17] o 1.113 57 C |85 o 1.046 81 B | 73] x 0.384
10 C |47] x 0.380 34 B [ 21] x 1.027 58 C |84 x 0.468 82 B | 70] x 0.578
11 A 5 X 1.248 35 B 119] x 0.751 59 A[64] x 0.401 83 B | 72] x 0.482
12 A |15] x 0.476 36 A [10] x 0.340 60 A |52] x 0.608 84 A |59] x 0.338
13 C | 38] x 2.465 37 C |37] o 0.820 61 B [69] x 0.693 85 B | 75] x 0.374
14 B 18] x 0.719 38 B [22] x 0.391 62 cl87] o 0.948 86 C J9o1] x 0.767
15 A 3 X 3.073 39 A 9 X 0.556 63 A [ 58] x 0.515 87 C |92] x 0.344
16 C |42] x 0.645 40 A 2 X 0.349 64 A[49] o 0.767 838 A | 53] x 0.774
17 B |24] x 0.468 41 C | 35] x 1.226 65 B |65] o 0573 89 C |96 x 0.613
18 C |1 48] x 0.424 42 B | 23] x 0.482 66 A [54] x 1.962 0 B | 66] x 0.548
19 B |27] x 0.363 43 C 144] x 0.578 67 Bl71] x 0.723 91 B |76] x 0.401
20 A [14] x |0405 44 B | 25] x [0.370 68 c|86]| o 1.051 92 A ]60] x [0.329
21 A 7 X 0.465 45 C 1 34] x 0.369 69 A[51] x 0.783 93 C |95] x 0.686
22 C 140 o [1.256 46 C |1 43| x 10346 70 C 190 x 0.634 9% A |57] x [0.389
23 C |41] x 0.402 47 A 4 X 0.518 71 B[74] x 0.379 95 C |83] o 1.478
24 B |20] x 0.444 48 A [12] x 0.378 72 Al 61] x 0.493 96 A | 55] X 0.700
RT s 0.692 RT s 0.649
presen S.D 0.542 S.D 0.344
RT s RT(s) 0.941 RT(s) ALLJ 0.671
No. SD ALL 0.445
Ans color I:I RT(S) 0.795
(©) x ) SDALL 1 9
() (99) RT s No.1,17,37
base ( B RT s No0.49,65,85
C ) RT s 1 48 (No.117.37 )
SD 1 48 (No11737 ) RT s 49 96 (N049,6585 )
SD 49 96 ( No.49,6585 ) RT s ALL 1 96 (No.1,17,37,49,65,85 )
-10 B 3 Cl 5)
12 C
. |[RT(s) . |RT(s) . .
1 |0.891]49]0767 | 1 | o |49 o
2 |0349 | 500782 | 2 [ x [ 50] x —
+ 3 |3.073| 510783 | 3 | x [ 51 x
4 0518 | 520608 4 [ x [ 52] x
B 5 |1.248 | 53 |0.774 | 5 | x | 53] x
_ Ba| 6 |1370| 541962 | 6 | x | 54| x
+ Bb | 7 [0465] 550700 7 | x | 55] x
Bc| 8 |o649] 56 0521 8 | x | 56]
| 9 [0556 | 570389 9 | x [ 57] x JRT(s) { . IRT(s) | -
oa | 10034058 {0516 [ 10 | x | 58| x P f3312729]18111292]133| 0 }8Ll} o
+ | ob | 110367590338 |11 | x | 59| x Ba | 34]|2129| 821181 34| o | 82] o
ac 12 Toa7s 60 To320 T2 T x 60 = + Bb | 351596 83 [1.247 [ 35| o | 83| o
ap 13103401 6110493 | 13 | x 61 | x Bc | 36]2076) 84 (1798 | 36 | x 84
_ aBal 140405] 620441 [ 14| x [ 62] x 37110791 8511011137} o £85] o
T o B b| 150476 | 63 0485 | 15 | x 63 | x _ 38 [ 1789] 861059 |38 | o 86| o
o B o] 1610309 6410401 [ 16 [ x [ 64 x ¥ 39 | 1445| 87 [1.392 [ 39 | o | 87| o
S 40 | 1408 88]1.132 | 40 | x | 88
RT(s) < a | 41| 2232 89 [1.698 | 41 | x | 89 | x
[ ] apBal 422311 90]1.093 |42 x |90 x
[ - ) + |oapBb| 43 1580 | 91 |1.254 [ 43 | x | 91| x
[a B () ( ()] oafBc|44]1885] 92 (1713 | 44 92
a_ | 45| 2534] 93 [0.854 | 45 | x | 93| x
_ aa | 46] 1.345] 94 [1.157 [ 46 | x | 94| x
-11 B ¥ ab | 47 [ 1318 95 [1.023 [ 47 [ x | 95 [ x
ac | 48] 2089] 96 [1.021 | 48 | x | 96
o]
RT(s) x
() ) [ d )
() [a B () () ()
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-13 C
presen| base| No.| Ans| RT(s)] presen| base [ No.[ Ans| RT(s)] presen|basel No.| Ans| RT(s) |presen|base| No.|] Ans| RT(s)
1 C [46] o 1.345 25 A |13] o 1.978 49 C 189 x 1.698 73 C |88 1.132
2 B [32] x 1.143 26 B 130] x 1.303 50 B[77] x 1.202 74 A |62] x 1.149
3 B |26] x 1.932 27 A |16 2.049 51 B[79] x 1.054 75 B |80 1.323
4 A 6 o 1.600 28 A 1 o 1.868 52 A | 56 0.982 76 A |50] o 1.466
5 C 139] o 1.445 29 C | 45] x 2534 53 B [78] x 1.054 77 C |82] o 1.181
6 C |1 36| x 2.076 30 A [11] o 2.867 54 Cl194] x 1157 78 B | 67] o 1.381
7 B 129] x 1.259 31 B |28 1.818 55 B | 68 1571 79 C |81l] o 1.292
8 A 8 2.287 32 C [33] o 2.729 56 C 193] x 0.854 80 A |63] x 2.045
9 B [31] x 2.375 33 B |17] o 1.097 57 C |85 o 1011 81 B | 73] x 0.912
10 C | 47] x 1.318 34 B |21] o 1.459 58 C |84 1.798 82 B |70] o 1.278
11 A 5 o) 1.262 35 B |19 3.252 59 A | 64 0.934 83 B |72 1.382
12 A |15] o 3.041 36 A [10] x 2.348 60 A [ 52 1.526 84 A |59] x 1.072
13 C [38] o 1.789 37 C |37] o 1.079 61 B|169]| o 1.664 85 B | 75] x 0.857
14 B |118] o 2.300 38 B |122] o 1.966 62 cl187] o 1.392 86 C J91] x 1.254
15 A [ 3] o [2151 39 A | 9] x |2840 63 A [58] x ]1160 87 Cc |92 1.713
16 C |42] x 2311 40 A 2 o 1.181 64 A [49] o 1.186 838 A |53] o 1127
17 B |24] o 2429 41 C [35] o 1.596 65 B|65] o 1.049 89 C 196 1.021
18 C |1 48] x 2.089 42 B | 23] o 2.318 66 A|[54] o 1.378 0 B |66] o 0.984
19 B | 27] x 1.076 43 C |44 1885 67 Bl71] o 1401 91 B |76 1175
20 A [14] o 1.952 44 B |25] x 1.502 68 cl|86| o 1.059 92 A ] 60 1.084
21 A 7 o) 2.041 45 C [34] o 2129 69 A|51] o 1.131 93 C |95 x 1.023
22 C 140] x 1.408 46 C 143] x 1.580 70 C 190 x 1.093 A A | 57] x 0.894
23 C [41] x 2.232 47 A 4 1.846 71 B [74] x 1.009 95 C ]83] o 1.247
24 B |20] o 2.354 48 A |12 0.977 72 A [61] x 0.864 96 A |55] o 1.078
RT s 1.942 RT s 1.223
presen S.D 0.546 S.D 0.268
RT s RT(S) 1.348 RT(s) ALLJ 1582
No. SD ALL 0.555
Ans color I:I RT(s) 1.082
(©) (x) SDALL 1 9%
() (99) RT s No.1,17,37
base ( B RT s No.49,65,85
C ) RT s 1 48 (N0.1,17,37 )
SD 1 48 (No11737 ) RT s 49 96 (N0.49,6585 )
SD 49 96 ( No.49,6585 ) RT s ALL 1 96 (No.1,17,37,49,65,85 )
-14 -1 C -16 C
(s) (9
o X X
o -0 a 1.789| 1.059
a o L0
+ aa | x —-x b 1445 1.392
b o -0
+ ab | x -x A 1079 1,011
2729| 1.292
-15 2 C [ 1
P P -17 C
A o0 -0
a o -0
b o -0
o
()
7 ° ( )
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