Supplementary Material 1
Participants categorized by chronological age

Table 1S: Chronological age groups (n = 99)

Group n Meanage male/female
6 years 15 6.70 10/5
7 years 14 7.54 4/10
8 years 21 8.46 17/4
9 years 14 9.54 77
10-11 years 20 10.68 15/5

19-20 years 15 19.62 11/4




Supplementary material 2
Tests for task execution of chronological age groups

We similarly counted the number of participants who performed the task
significantly above chance-level accuracy without moving their own hands (‘pass’) in
each age group. Participants who performed the task above chance but moved their own
hands (‘move’) and those who performed below chance (‘fail’) were differently
categorized. Distributions of participants were compared with a chi-square test (3
response categories x 6 groups).

As shown in Figure 1S, more children tended to yield failure in task execution or
move their hands in younger age groups. In particular, 6-year-olds showed highly
degraded performance, as observed similarly in the main analysis for school grade
groups. The overall chi-square test showed a significant group effect (Xz(lo) =72.722, p
< 0.0001). Here, 6-year-old children were also considerably different in task
performance from any other age group (all of XZ(Z) > 15.443, all p values < 0.0004). That
is, it was confirmed in the analysis for chronological age groups that the standard hand
MR task is especially difficult for 6-year-olds, as was shown in the main analysis for
school year groups.
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Supplementary material 3
Function of RT by angles in each of chronological age group

As in the main analysis for school grade groups, we plotted pattern differences in
the RT-angle (Figure 2S) and error rate-angle (Figure 3S) relationships to inspect
developmental changes in biomechanical constraints on the hand MR. The
biomechanical constraints on the peak angle of the RT-angle function (separation
between peaks for the right and left hands) were the most salient in the 7-year-olds, and
a developmental weakening followed. In this age grouping, the 6-year-olds showed a
weakened biomechanical effect compared with the 7-year-olds, perhaps due to all of the
6-year-olds moved their hands during the task while the data for the 7-year-olds in
Figure 2S are only for those who passed the criteria without moving hands. Because
only a small number of the 7-year-olds (n = 4) reached the criteria for analyzing RTs, we
concentrated on error rates for statistical analyses.

For error rate analyses (n = 99, all the participants included), a chi-square test was
performed similarly with the main analysis. Individual correct and incorrect responses
were counted for manageable and non-manageable angles across both hands. The
manageable/non-manageable ratio of (1 — error rate) was also calculated after
logarithmical transformation of percent correct for each individual. Group differences in
this ratio were examined using the Kruskal-Wallis test. Following paired comparisons
between groups were conducted with the Mann—Whitney test.

The biomechanical constraints instantiated by asymmetry of error rate functions
were also salient for younger age groups in Figure 3S. In the analyses for error rates, all
age groups made more errors in non-manageable angles (6-years: Xz(l) = 197.998, p <
0.0001; 7-years: y°q) = 138.525, p < 0.0001; 8-years: y°q) = 141.704, p < 0.0001;
9-years: y°q) = 25.810, p < 0.0001; 10-11-years: y°q) = 65.581, p < 0.0001; 19-years:
Xz(l) = 8176, p = 0.004) (Figure 4AS). In paired comparisons of
manageable/non-manageable ratios among age groups, 6-, 7-, and 8-year-old children
yielded higher ratios (that is, higher correct response to manageable angles) than older
children and adults (6-years: all of Us < 68.5, all of p-values < 0.006; 7-years: all of Us
< 60.5, all of p-values < 0.005; 8-years: all of Us < 123.0, all of p-values < 0.023)
(Figure 4BS). These results suggest that the biomechanical constraints to the hand MR
are stronger until around 8 years of age.



Response time (ms)

Error rate

(6yrs) Tyrs 8yrs 9yrs 10-11yrs 19-20yrs
6000 1T
—@— Lefthand
—J— Right hand

4000 - 1 1 1 1 ]

5000 . 1 . 1

3000 1 . g i i

2000 - . . . . -

1000 : | - - 1"0'.‘1.'

0 180 360 0 180 3600 180 360 O 180 360 0 180 3600 180 360

Angle of rotation

Figure 2S
(6yrs) Tyrs 8yrs 9yrs 10-11yrs 19-20yrs

0.6 1T

[ ] Left hand
0.5 A .

O Right hand
0.4 A . :
0.3 _ _
0.2 | . .
0.1 | ] _

0 | p il |

0 180 360 0 180 360 0 180 360 0 180 360 0 180 360 0 180 360
Angle of rotation

Figure 3S



Response rate

Ratio of % correct
(Manageable:Non-manageable)

1.0,
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0.0

1.8

1.6

e o o o = = =
N A O 0 O NA

o
(=)

Manageable

H B
Correct
M Incorrect

Byrs T7yrs 8yrs 9yrs10-11yrs 19-20yrs

Non-manageable

H B
Correct
B Incorrect

Response rate

Byrs T7yrs 8yrs 9yrs10-11yrs 19-20yrs

6yrs

Tyrs

8yrs

9yrs  10-11yrs 19-20yrs

Figure 4S



Supplementary Matexjal 4

Error ratios for mental rotation of left and right hands in 8 angles in Experiment 2 (n=99).

Samples for Left hand (angle) Right hand (angle)
error ratio non—
Group . Sex Age Manageabe
alanlysis manageable
(n=99) 0 45 90 135 180 225 270 315 45 90 135 180 225 270 315

1 1 m 641 000 000 000 000 000 067 033 017 033 067 050 017 000 000 0.00 0.00 0.44
1 2 m 650 000 000 000 000 000 050 0.17 0.00 000 017 033 017 000 000 0.17 0.03 0.19
1 3 f 659 000 000 000 000 000 067 067 017 0.17 017 050 033 000 000 0.33 0.06 0.39
1 4 m 659 033 017 000 000 0.17 083 050 0.17 050 033 067 033 000 000 0.17 0.06 0.50
1 5 m 663 000 000 000 017 033 033 050 050 000 017 067 033 000 017 0.00 0.06 0.36
1 6 m 666 000 000 000 000 000 067 033 033 033 067 050 017 000 000 0.00 0.00 0.47
1 7 m 668 017 000 000 000 000 050 0.17 000 000 050 033 000 033 000 0.00 0.06 0.25
1 8 m 675 000 000 000 000 000 000 000 000 000 000 0.7 000 000 000 0.17 0.03 0.03
1 9 f 6.78 000 000 000 000 033 000 000 0.00 000 000 000 000 000 000 0.00 0.00 0.00
1 10 f 6.84 000 000 000 000 033 067 017 017 000 000 067 050 000 000 0.00 0.00 0.28
1 1 m 689 000 000 000 000 000 000 000 000 000 000 000 000 000 000 0.00 0.00 0.00
1 12 m 699 000 000 000 017 0.17 050 017 017 000 033 0.17 017 033 017 0.00 0.11 0.22
1 13 f 712 000 000 000 000 050 083 050 0.33 0.17 017 050 000 000 000 0.17 0.03 0.42
1 14 f 718 067 033 067 050 083 083 083 067 083 083 067 033 000 017 0.00 0.28 0.78
1 15 m 724 000 000 000 000 000 000 000 033 000 000 033 000 000 000 0.00 0.00 0.11
1 16 f 728 000 000 000 000 000 000 000 0.00 017 000 0.17 000 000 000 0.00 0.00 0.06
1 17 f 642 017 000 000 000 050 1.00 083 067 1.00 100 100 0.67 000 000 0.00 0.00 0.92
1 18 m 675 017 000 000 000 0.17 1.00 100 1.00 100 067 1.00 000 000 000 000 0.00 0.94
1 19 f 6.97 000 000 000 000 050 033 067 017 033 067 100 017 000 000 0.00 0.00 0.53
1 20 f 716 000 000 0.17 017 050 083 050 067 033 067 083 1.00 000 000 0.17 0.08 0.64
2 21 f 759 000 000 017 017 033 050 033 0.0 017 050 0.17 033 000 000 0.00 0.06 0.28
2 22 f 764 000 017 000 000 083 050 033 033 000 083 0.83 083 000 000 0.00 0.03 0.47
2 23 m 770 000 000 0.17 050 067 000 083 000 050 067 050 000 000 083 0.33 0.31 0.42
2 24 f 776 000 033 033 000 033 033 033 017 050 033 083 050 033 000 033 0.22 0.42
2 25 m 786 000 000 000 000 000 033 000 000 017 000 0.17 000 000 000 0.00 0.00 0.11
2 26 m 793 000 000 000 017 033 000 000 000 000 000 000 033 000 000 0.00 0.03 0.00
2 27 m 801 000 000 000 000 067 033 067 000 000 000 033 000 000 000 0.00 0.00 0.22
2 28 m 812 000 000 000 000 000 017 033 033 0.17 017 050 017 0.7 000 0.00 0.03 0.28
2 29 m 820 000 000 0.17 000 000 000 0.17 000 000 000 033 000 000 000 0.00 0.03 0.08
2 30 m 835 000 000 000 017 033 033 033 000 000 017 000 083 000 000 0.17 0.06 0.14
2 31 f 767 000 000 000 000 083 083 067 033 017 050 083 017 000 000 0.00 0.00 0.56
2 32 f 783 000 000 000 017 000 067 033 0.00 000 033 067 050 000 000 0.00 0.03 0.33
2 33 m 800 000 000 000 000 000 017 000 017 000 017 0.7 000 000 000 0.00 0.00 0.11
2 34 m 808 000 000 000 000 033 067 067 000 000 050 067 067 000 000 0.00 0.00 0.42
2 35 m 817 033 000 000 0.17 050 033 067 050 050 067 050 017 000 000 0.00 0.03 0.53
2 36 f 761 000 000 000 000 083 1.00 100 067 067 1.00 100 083 000 000 0.00 0.00 0.89
2 37 f 833 000 000 000 000 033 067 067 0.00 0.17 067 033 033 0.17 000 0.00 0.03 0.42
2 38 m 836 000 000 000 000 033 000 033 000 000 000 000 000 000 000 0.00 0.00 0.06
3 39 m 839 000 000 000 017 000 000 000 017 033 000 033 017 000 033 033 0.14 0.14
3 40 m 843 000 000 000 017 033 050 000 000 000 000 000 017 000 000 0.67 0.14 0.08
3 41 m 844 000 000 000 033 033 067 017 050 0.17 033 050 033 000 000 0.00 0.06 0.39
3 42 f 853 000 000 0.17 017 033 050 033 0.0 017 050 0.17 033 000 000 0.00 0.06 0.28
3 43 m 867 017 000 0.17 017 083 083 033 017 0.17 067 067 000 000 017 0.00 0.08 0.47
3 44 m 867 017 000 000 000 050 050 0.17 017 017 050 083 000 000 000 0.50 0.08 0.39
3 45 m 879 000 000 000 000 067 033 000 000 000 017 067 017 000 000 0.00 0.00 0.19
3 46 m 889 000 017 000 000 000 017 000 000 000 000 000 000 000 017 0.00 0.06 0.03
3 47 f 893 000 000 000 000 033 050 050 017 000 000 0.17 017 000 000 0.00 0.00 0.22
3 48 m 894 000 000 000 000 000 033 0.17 000 000 000 0.7 017 0.17 000 0.00 0.03 0.11
3 49 f 911 000 017 000 017 000 000 000 0.00 000 000 000 000 000 000 0.17 0.08 0.00
3 50 f 9.18 000 000 000 017 017 017 000 0.17 000 017 0.17 050 000 0.17 0.00 0.06 0.11
3 51 m 929 000 000 000 000 067 067 067 000 0.17 050 0.17 000 000 000 0.00 0.00 0.36
3 52 m 930 000 000 000 000 000 000 000 000 000 000 0.17 000 000 000 0.00 0.00 0.03
3 53 f 874 000 000 000 017 067 067 067 017 033 083 083 050 000 000 0.00 0.03 0.58
3 54 m 857 033 000 000 050 033 067 050 050 017 083 083 033 033 000 0.17 0.17 0.58
4 55 m 943 000 000 000 000 000 000 000 000 000 000 000 000 000 000 0.00 0.00 0.00
4 56 f 944 000 000 000 000 050 0.17 0.00 0.00 000 000 0.17 017 000 000 0.00 0.00 0.06
4 57 f 950 000 000 000 000 067 017 0.00 0.00 017 017 017 033 0.17 000 0.00 0.03 0.11
4 58 m 957 000 000 000 000 000 000 000 000 000 000 000 000 000 000 0.00 0.00 0.00
4 59 f 959 000 000 000 000 000 033 000 0.0 000 000 000 000 000 000 0.00 0.00 0.06
4 60 m 969 000 000 000 000 033 050 0.17 017 033 033 050 050 000 000 0.00 0.00 0.33
4 61 f 976 000 000 000 000 0.17 0.17 0.00 0.00 000 000 0.17 000 000 000 0.00 0.00 0.06
4 62 f 986 0.17 000 0.17 017 050 033 000 0.00 000 017 033 033 000 000 0.00 0.06 0.14
4 63 m 988 000 000 000 000 000 000 000 000 000 000 000 000 000 000 0.00 0.00 0.00
4 64 m 999 000 000 000 000 000 000 000 000 000 000 000 000 000 000 0.00 0.00 0.00
4 65 m 1000 0.17 000 000 000 0.17 033 000 000 000 000 050 000 000 000 0.00 0.00 0.14
4 66 m 1014 000 000 000 000 050 033 0.17 000 000 000 033 017 000 000 0.00 0.00 0.14
4 67 m 1014 000 000 000 000 000 000 000 000 000 000 000 000 000 000 0.00 0.00 0.00
4 68 m 1028 000 000 000 000 033 033 033 000 0.17 017 033 000 000 000 0.00 0.00 0.22
4 69 f 1029 000 000 000 000 033 033 000 0.00 000 017 050 067 000 000 0.00 0.00 0.17
5 70 f 1038 000 017 0.17 000 033 000 0.17 0.0 000 000 000 000 000 017 0.00 0.08 0.03
5 il m 1044 017 000 000 000 000 000 000 000 000 000 000 000 0.17 000 0.00 0.03 0.00
5 72 m 1052 017 000 000 000 050 050 067 017 000 050 067 017 000 000 0.00 0.00 0.42
5 73 m 1053 000 000 000 000 000 000 000 017 000 000 000 067 0.17 000 0.00 0.03 0.03
5 74 m 1088 033 000 000 000 000 017 033 033 000 017 000 017 000 000 0.00 0.00 0.17
5 75 m 1090 000 000 000 000 033 000 000 000 000 000 000 017 000 000 0.00 0.00 0.00
5 76 m 1090 000 000 000 000 067 050 0.17 000 000 050 067 083 000 000 0.00 0.00 0.31
5 77 m 11.04 000 000 000 000 000 017 000 000 000 000 000 000 000 000 0.00 0.00 0.03
5 78 m 1109 000 000 000 0.17 067 067 050 000 017 017 050 000 000 0.17 0.00 0.06 0.33
5 79 f 1126 000 000 000 000 033 0.17 000 0.00 000 000 033 033 000 000 0.00 0.00 0.08
5 80 m 1127 000 000 000 000 000 000 000 000 000 000 000 000 000 000 0.00 0.00 0.00
5 81 f 1137 000 000 000 000 000 000 000 0.00 000 000 000 000 000 000 0.00 0.00 0.00
5 82 f 1075 000 000 000 000 067 0.17 033 0.0 000 017 050 050 000 000 0.00 0.00 0.19
5 83 m 1117 000 000 000 000 000 000 000 000 000 000 000 000 000 000 0.00 0.00 0.00
5 84 m 1033 000 000 000 000 000 000 000 000 000 000 0.17 000 000 000 0.00 0.00 0.03
uG 85 m 1873 000 000 000 000 000 000 000 000 000 017 000 000 000 000 0.00 0.00 0.03
uG 86 m 1896 000 000 000 000 0.17 000 000 000 000 000 000 000 000 000 0.00 0.00 0.00
uG 87 m 1903 000 000 000 000 033 000 000 000 000 000 0.17 000 000 000 0.00 0.00 0.03
uG 88 f 1921 000 000 000 000 000 000 000 0.00 000 000 000 000 000 000 0.00 0.00 0.00
uG 89 m 1924 000 000 000 000 000 000 000 000 000 000 000 000 000 000 0.00 0.00 0.00
uG 90 m 1926 000 000 000 000 000 000 000 000 000 000 000 000 000 000 0.00 0.00 0.00
uG 91 m 1932 000 000 000 000 000 000 000 000 000 000 000 000 000 000 0.00 0.00 0.00
uG 92 m 1950 000 000 000 000 000 000 033 000 000 000 000 000 000 000 0.00 0.00 0.06
uG 93 m 1953 000 000 000 000 000 000 000 000 000 000 000 000 000 000 0.00 0.00 0.00
uG 94 m 1953 000 000 000 000 000 000 000 000 000 017 000 000 000 000 0.00 0.00 0.03
uG 95 m 2022 000 000 000 000 000 000 000 000 000 000 000 000 000 000 0.00 0.00 0.00
uG 96 m 2049 000 000 000 000 000 000 000 000 000 000 0.17 000 000 000 0.00 0.00 0.03
uG 97 f 2118 000 000 000 000 000 000 000 0.00 000 000 000 000 000 000 0.00 0.00 0.00
uG 98 f 1975 000 000 000 000 0.17 033 0.17 0.0 000 000 000 033 000 000 0.00 0.00 0.08
UG 99 f 2033 000 000 0.00 000 0.0 0.00 0.00 0.00 000 000 0.17 0.17 0.00 000 0.00 0.00 0.03

1: 1st grade; 2: 2nd grade; 3: 3rd grade; 4: 4th grade; 5: 5th grade; UG: under graduate; f: female; m: male;

Error ratios for manageable directions were calculated by averaging RTs for angles from 45° to 135° for the left hand and
from 225° to 315° for the right hand.

Error ratios for non-manageable directions were calculated by averaging RTs for angles from 225° to 315° for the left hand and
from 45° to 135° for the right hand.
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Supplementary Material 5

Response time data for mental rotation of left and right hands in 8 angles in Experiment 2 (n=67).

Samples for Left hand(angle) Right hand(angle) Left hand Right hand
Group RT lysis Sex Age
(n=67) 0 45 90 135 180 225 270 315 0 45 90 135 180 225 270 315

2 1 f 759 310 227 304 383 458 8.13 6.09 4.67 366 347 642 365 433 277 3.07 205 3.05 6.29 2.63 451
2 2 m 786 267 243 254 476 308 7.07 3.11 254 200 211 408 441 303 197 207 172 3.24 424 1.92 3.53
2 3 m 793 221 206 224 250 308 287 255 294 1.88 261 3.18 278 4.01 281 302 203 227 2,79 2.62 2.86
2 4 m 8.01 200 212 237 193 647 316 6.60 239 200 234 384 276 296 325 182 1.78 214 4.05 2.28 298
2 5 m 812 231 269 212 242 339 386 321 298 236 351 424 501 426 278 262 1.79 2.41 3.35 240 425
2 6 m 820 292 219 222 258 6.07 495 404 463 231 306 392 397 484 261 208 3.64 233 4.54 278 3.65
2 7 f 783 217 147 171 175 244 348 234 1.87 114 178 241 180 255 159 125 1.25 1.64 2.56 1.36 2.00
2 8 m 800 179 155 204 212 234 350 3.08 205 164 188 458 342 220 1.74 194 162 1.90 2.88 1.77 3.29
2 9 m 808 201 289 279 530 724 444 577 3.02 238 448 596 504 512 364 311 233 3.66 4.41 3.03 516
2 10 m 817 145 190 164 150 214 204 205 208 160 242 253 216 150 150 158 1.18 1.68 2.06 1.42 237
2 - f 764 327 326 205 337 290 367 272 3.83 208 426 317 460 281 244 215 185 2.89 341 2.14 4.01
2 - m 770 289 335 208 219 178 216 1.13 239 295 245 477 219 296 265 372 271 2.54 1.89 3.03 3.14
2 - f 776 261 190 242 270 292 196 300 1.97 140 220 3.13 249 1.05 192 204 140 234 2.31 1.79 2.61
2 - m 835 321 436 399 498 6.04 301 325 333 362 505 357 399 314 337 327 387 444 3.19 3.50 420
2 - f 767 168 212 169 224 289 284 256 288 118 225 408 386 221 145 155 145 2.02 276 1.48 3.40
3 1 m 839 176 130 1.71 248 332 286 178 283 132 244 161 269 248 236 152 1.83 1.83 2.49 1.90 225
3 12 m 843 164 140 174 196 377 345 233 296 197 200 359 391 318 137 177 1.67 1.70 292 1.60 317
3 13 m 844 185 214 234 284 332 595 532 351 153 238 403 742 283 306 156 1.53 244 4.93 2.05 4.61
3 14 f 853 137 199 152 196 290 1.75 192 1.88 122 201 146 254 188 126 149 163 1.82 1.85 1.46 2.00
3 15 m 879 234 166 276 192 3.10 190 3.88 276 156 199 409 290 4.01 1.77 153 209 212 2.85 1.79 3.00
3 16 m 889 187 157 231 383 309 283 320 271 115 159 225 271 328 126 1.62 1.21 257 2.91 1.36 218
3 17 f 893 201 257 264 256 542 640 6.12 281 222 226 455 464 484 296 210 1.71 2.59 5.11 2.26 3.82
3 18 m 894 135 136 163 172 394 544 471 131 157 186 510 495 252 229 141 172 1.57 3.82 1.80 397
3 19 f 911 089 126 128 096 141 1.12 083 101 074 078 085 139 1.14 097 094 092 1.17 0.98 0.94 1.01
3 20 f 918 105 109 189 145 196 200 174 0.90 106 095 138 183 252 098 135 1.19 1.48 1.55 117 1.39
3 21 m 929 263 347 217 245 897 266 3.88 352 160 216 428 426 3.02 3.19 360 4.10 270 335 3.63 3.56
3 22 m 930 192 133 162 148 234 305 225 1.60 138 182 148 230 176 120 127 134 1.48 2.30 1.27 1.87
3 - m 867 214 194 275 302 9.67 626 526 433 205 490 361 724 506 256 215 210 2.57 5.28 2.27 525
3 - m 867 098 210 1.78 278 352 209 159 131 143 122 157 278 353 275 1.66 0.88 222 1.66 1.76 1.86
3 - f 874 191 214 188 201 405 557 524 249 161 326 589 280 3.11 206 158 1.92 2.01 443 1.85 3.98
3 - m 857 198 265 215 148 124 644 687 196 163 153 729 385 260 488 178 215 2.09 5.09 2.94 422
4 23 m 943 131 124 115 126 173 204 138 145 145 115 155 200 1.61 127 1.01 102 1.22 1.62 1.10 1.57
4 24 f 944 195 181 208 343 6.66 4.08 301 200 190 233 3.15 413 491 239 175 215 244 3.03 2.09 3.21
4 25 f 950 123 110 114 138 173 151 158 148 091 138 1.14 157 166 129 099 1.15 1.21 1.52 1.14 1.36
4 26 m 957 132 105 083 125 391 119 152 176 108 130 142 153 304 195 130 1.13 1.04 1.49 1.46 1.41
4 27 f 959 221 160 262 362 418 493 305 287 182 328 468 651 474 327 321 1.62 2.61 3.62 270 482
4 28 m 969 161 183 157 373 355 443 237 253 129 148 359 324 265 281 151 142 238 3.1 1.91 277
4 29 f 976 124 131 212 387 277 485 435 148 181 157 300 337 367 274 161 1.18 243 3.56 1.84 2.65
4 30 f 986 129 149 246 175 1.87 223 217 148 105 1.00 145 124 186 094 156 1.77 1.90 1.96 1.42 1.23
4 31 m 988 167 133 169 262 234 286 225 195 152 139 213 156 198 232 247 1.71 1.88 235 217 1.69
4 32 m 999 110 103 1.16 189 248 371 210 156 139 290 368 210 274 158 135 142 1.36 2.46 1.45 2.89
4 33 m 1000 178 145 190 219 290 1.85 256 212 158 217 192 130 272 202 181 153 1.84 217 1.79 1.80
4 34 m 1014 123 114 180 1.60 531 416 359 123 1.08 093 245 513 369 142 1.02 1.21 1.51 2.99 1.21 2.84
4 35 m 1014 136 1.87 131 173 244 207 179 194 143 132 158 179 224 144 159 144 1.64 1.93 1.49 1.56
4 36 m 1028 218 199 220 204 195 1.68 3.20 5.00 215 268 4.03 367 309 229 223 1.81 2.08 329 2.1 3.46
4 37 f 1029 109 103 111 173 231 290 238 1.10 121 216 3.68 299 355 3.03 1.14 1.89 1.29 213 2.02 2.94
5 38 f 1038 1.70 127 175 195 193 229 259 1.63 123 126 232 175 233 212 140 151 1.66 217 1.68 1.78
5 39 m 1044 126 193 103 139 165 1.04 087 1.04 095 1.01 097 147 210 111 1.01 111 1.45 0.99 1.08 1.15
5 40 m 1052 074 115 110 118 299 263 278 212 070 173 1.13 149 170 1.18 097 131 1.14 2.51 1.15 1.45
5 41 m 1053 126 126 124 126 261 151 127 158 099 169 143 319 137 118 087 1.17 1.25 1.45 1.07 210
5 42 m 1088 082 0.78 096 137 230 154 121 101 092 110 131 150 165 073 1.01 092 1.04 1.25 0.89 1.30
5 43 m 1090 163 157 183 1.62 251 198 204 196 123 1.09 159 170 207 227 157 141 1.67 2.00 1.75 1.46
5 44 m 1090 204 150 159 298 303 455 278 229 1.76 257 401 424 422 193 170 1.85 2.02 3.21 1.83 3.61
5 45 m 11.04 107 087 113 1.05 152 143 139 130 083 1.14 161 130 169 104 106 1.19 1.02 1.37 1.10 1.35
5 46 m 11.09 167 121 135 161 142 178 171 144 111 159 242 205 190 218 190 1.23 1.39 1.64 1.77 2.02
5 47 f 1126 177 166 302 371 278 232 300 202 205 346 318 276 373 251 267 1.97 2.80 245 2.38 3.13
5 48 m 1127 086 0.87 080 090 131 1.02 093 091 085 089 1.13 1.04 139 076 0.81 0.66 0.86 0.95 0.74 1.02
5 49 f 1137 059 066 0.76 087 080 0.74 064 0.69 058 068 0.70 079 097 070 0.74 0.66 0.76 0.69 0.70 0.72
5 50 f 1075 105 1.04 150 129 335 269 270 221 093 1.61 324 289 260 102 1.07 1.21 1.28 2.54 1.10 2.58
5 51 m 1117 1.08 098 097 119 151 263 148 124 092 110 128 1.80 1.88 1.07 0.98 083 1.04 1.78 0.96 1.40
5 52 m 1033 199 199 195 290 290 331 227 220 110 199 164 206 220 228 1.83 140 2.28 2.59 1.84 1.90
uG 53 m 1873 090 093 127 1.01 139 107 090 1.00 102 1.06 097 131 154 097 096 0.88 1.07 0.99 0.94 1.11
uG 54 m 1896 081 090 086 096 123 109 095 0.97 086 071 082 099 127 097 0.81 083 0.91 1.00 0.87 0.84
uG 55 m 1903 092 081 081 086 1.12 105 0.89 0.95 074 071 097 1.00 090 084 0.80 0.77 0.83 0.96 0.80 0.89
uG 56 f 1921 127 123 137 153 187 124 125 1.18 104 135 121 120 170 151 116 1.15 1.37 1.22 1.28 1.25
uG 57 m 1924 118 126 107 136 134 134 120 1.1 115 114 102 138 122 124 110 104 1.23 1.22 1.13 1.18
uG 58 m 1926 158 113 160 119 163 189 143 1.05 118 156 138 115 146 155 136 1.61 1.31 1.46 1.51 1.36
uG 59 m 1932 089 080 085 086 142 174 1.18 0.94 090 093 123 187 179 1.09 092 084 0.84 1.29 0.95 1.34
uG 60 m 1950 075 079 082 1.04 106 097 044 083 062 080 095 096 105 083 072 0.74 0.88 0.75 0.76 0.90
uG 61 m 1953 059 053 054 062 084 065 0.63 061 052 059 059 074 0.72 060 0.65 0.56 0.56 0.63 0.60 0.64
uG 62 m 1953 079 091 083 144 130 121 090 091 068 093 108 155 108 1.16 0.90 0.69 1.06 1.01 0.92 1.19
uG 63 m 2022 062 058 062 074 0.73 066 0.57 058 053 052 060 070 0.60 056 0.59 053 0.65 0.60 0.56 0.61
uG 64 m 2049 088 066 073 087 141 091 0.82 081 074 085 081 1.09 176 094 0.70 0.82 0.75 0.85 0.82 0.92
uG 65 f 2118 084 074 098 092 142 118 098 0.93 080 098 099 128 096 089 0.82 093 0.88 1.03 0.88 1.08
uG 66 f 1975 118 108 159 135 189 173 1.84 1.09 108 1.00 133 151 142 120 099 0.84 1.34 1.55 1.01 1.28
UG 67 f 2033 088 084 0.85 1.26 1.36 1.01 1.22 1.05 068 0.83 1.00 098 1.09 077 0.76 0.67 0.99 1.09 0.73 0.94

2: 2nd grade; 3: 3rd grade; 4: 4th grade; 5: 5th grade; UG: under graduate; f: female; m: male;

RTs (sec) for manageable directions were calculated by averaging RTs for angles from 45° to 135° for the left hand or
from 225° to 315° for the right hand.

RTs (sec) for non-manageable directions were calculated by averaging RTs for angles from 225° to 315° for the left hand or

from 45° to 135° for the right hand.
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