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Relationship Between Personality /Creativity Tests
and the Crossing Number of Knots

Yoshio UMENO*

Abstract: This study quantifies the intensity of psychological issues based on numerical
data derived from personality tests and maps them to the crossing numbers used in
knot theory, based on Kawauchi’s model. While an increase in the crossing number
indicates a more complex knot structure, our results demonstrate that higher values
calculated from personality assessments correspond to greater psychological tendencies.
Furthermore, these calculated values show significant correlations with creativity scores,
academic performance, and students’ awareness of mathematics learning based on PISA.
These findings suggest that knot theory holds significant potential for application in
understanding psychological and behavioral tendencies.
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(4) ISP OEEL R— b OEZEPEN TV 2 DALEHERAFEIEE W (K 5(a)).

(5) 779 77— P ARBHER, BEMERAEMRNMERNCD 2 (K 5(D)).

2] FEARFHEEBREDORR

(1) BLEEMHRAMD 1 FXRe 3ERTVTID LEIcH 2#H1E, MEERED s AR
DGR EW (K 3(b)).

(2) BLEMRAMED 1 FXEe 3SEXTVIND NEICH 2HI1F, AEREIZED LN
o e, WRERHE TR ERIE DR SRV S B (K 3(b)).

[3] PISA2003 OEMIEHIC X 2 BUEFEB T 2 Eilk

(1) 1THEXD S 3ERITHITT, BRI LOBAITEML, BT BRI L

TW5. fhio 5 FHERORAE, 1ERE SERTHRREZIRD SRV (K T).
[4] ¥ H M(n;a,b) I8 % |a| + 2|b| DIE :

(1) |a| +2/|b] 1% 0 < |a] +2[b] < 4 OHFPFAICH D, EHAIKEWVIE L AREER IS
MMERCH B (K 9(a)).

(2) |a| +2|b| DEICE Y &A% 70,11 12,31 T4) D 3ECHIT 2L, ARKEZR
DHOENBNDDOD, T4) FOEEDBEITEWERD?A SN S (K 10).

(3) T4y BRX, MEASFAECHIAN L O RMEW (K 9(b)). Zhuk, b OfE
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DRDITERML7=bDEEZ NS,

(4) PISA @ 7THBICO 2B E#EAZ 2, THOWER & IGREAK 25
T, 3BOMICIE 1 FXRD 3FEXRDERLEIEDHNS (K 11).

(5) T0,1) 2,3) #Ex T4y BEELET 22, T4) BT, fibfEr LLBL T3 EXT
FEMERT 2EASALNS (K 11). RS, HIEABTE, BHCX DRER
bRRE—V MBI e IRENT. TDZ X, BT 2 B#oZ
CEE T B AREES R NG, 2L, T4) BREY Y IV R wT o, iR
FICEFEEDPDETH .

ZIZAHDRUPHDERTIE, MHEERREOREAMEVIRIE 2 008 a, b ICENL, ZOfE
ERHRUOHOEMI Z2ROI XA a+20 E LTEZTWS. ZOEEZEBOKRE T — &
THMNT 2L, BIEHREMESREEDRED AR S TN T 2 ik e OBEMNE S A
7z, ZOMEDHERMEL K Z WEIE, RN ERERSLFRAE 2 LT % AlREMEDS
MBI, a+ 20 FTFRCEKRODZEDO LS ICBbhS. ZhZ, TZZA2080H) @
EROZYUMZHEMNITZ D EZONS. MUEEZ 1 FEOWBBRERTH»5D0WMTH 3
D3, ARICEBETOREN TELGEE, MUBEHRE OO D T, X HIHLRHANIE
LB hd LRV, ZOREMREDL, HMUOHEROZ ZADMEANDIGHEZEZ % & %,
D DBZITHRINIFENTDH 5.

[F] AR THW 7 — 20—, JSPS BHfE JP19500769 12 k2 bDTH 5.
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e &

AE, TIHEFERYEE (2011 F) DS LE Y 77 AN ERHICELDHDELLBDTHS.
KRFICHEEERE I T o TWEL27DT, ZOBRTRYKFOF—X 774 0%% LI,
I~X11 ZER T 21D D FAHALBET -2 2D Fedi. ki, FHEDOEDE
ER—BEZR WA R EOFEREME DTV, RESHH L. HEKE %, 1%, 0.1%
WWIEUT, ZRZI *, wx, xxx 2 L7z, BUEIZ SR TUHRETTRRL .

B 1: EEMOREES® (p.2)
T AE TSRS & 3 ST, B S h e M TR AT 3. RS,
® 1 0B RE HRE RS

AR ~ 40 41 ~ 59 60 ~
b - A 38 104 20
23.5% 64.2% 12.3%
: PR Y () 30 106 26
18.5% 65.4% 16%
D HIME - ARBRA DR 25 120 17
15.4% 74.1% 10.5%
T R U 41 104 17
25.3% 64.2% 10.5%
D EE - AEENE 18 120 24
11.1% 74.1% 14.8%

(B 1 42E - 162 %)

2. S-A BIEMREORERER (p4)

S-A AEMEMETIE, 3 DD 4 DDEERFERN DRSS (10 5) ¥, Zhs%d
LICEB XN 2 BLEMREM (100 ) 2MREINTL 5. Fidld, 2 DDOETREERZIT 2
156 %2 %, FEDOEZIZOWTHIEDDH 2 t MEZITo72dDTH 3.

(a) 3 DDFEHFARDIFRLAERREE

MEIEE |z, s 1R 3 ER p fE IR E |d|

I z 4.519 5.256 < .001 ¥ 441
52 2.496 3.069

S z 4.487 5.480 < .001 HEE .636
52 1.954 2.922

7281 z 5.519 5.583 743 .037
52 3.012 2.980

{7 fiE z 45.59 50.03 < .001 kxR 510
52 77.05 74.21
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(b) 4 DOEERMTIDIES

MEIEE | 7,52 1 X 3 ER p E IR |d|

X z 4.698 5.506 < .001 HEE 500
52 2.379 2.832

1< T 5.000 4.980 916 011
52 2.632 2.586

HE X z 4.878 4.846 871 018
52 3.075 3.085

X z 4.628 6.910 < .001 1.13
52 3.331 4.714

3(b) : BIEMREMEDEERICHT MR (p.4)

S-A AEMEMRED 1 Fr 3EORERELD 5 156 4o %, ABEMERAMIC LD TE -
g - EEO 3BT, WTROEED TE - HE - LECH2FEZME L7 (K 3(a)).
TRlE, Thb¥EICoOVT, SUBFEDREMB G EALD DO THS. —ERIHS
Frick b, BT FHCERDZ0E I bR L.

MEEE | z,s° | FE (164%) |HE (584) | LB (194) p fE
(E) sbmtE |z 47.33 46.25 54.31 005 k*
52 86.52 82.93 94.11

(A) itk | =z 42.40 47.20 49.84 140
52 130.4 117.0 112.1
(C) @itk | =z 47.60 51.01 53.73 288
52 180.5 120.7 96.09
(N) #fIE | 48.60 47.00 48.84 722
52 80.97 104.1 99.25
(O) Hk z 48.20 48.56 56.05 009  **
52 44.31 91.89 106.1

4 : AEMREE L BRI E A OMEBEFRY (p.5)

BRI K ZVWHEICOWT, BERNRELZRT. AREEEROEEEDLD
LrBoNEN, T —RERWETZIENTERP- /2. BUEX, OEFERYKO PPT
T 7 AN TW=bDTH .

FHE | MHBERE | pfME
REHEE 157 | .1565 | .050
TAEFY 40 3938 | .011 *

AR ER | - 341 -
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5(a) : BIEMFEEEL SEYEOERES (p.5)

TR, SCHPEOFEERL K — t OFHERNC A7, BLIEMERAEOFI THTH 2. —

BRI X B RERIT- 7.

AW | (128 44) | B (14 %) & (15 %) p SIRE n?
T 49.20 53.92 55.06 011  * .056
52 77.06 43.14 71.63

5(b) : BIEtHREEL T Z 77— DR (p.5)

NEClE, 77 77— b o e FHiliNc A BLEERAEO I e THTH 5. —RERK I

BUOIC X 2 BERIT- 7=
AR (ARPEH (46 %) HE (BI9S) | Bw(524) | pfE | RhRE 92
z 47.65 51.54 50.88 .060 .035
52 88.98 66.32 73.47

B 7 : PISA2003 OEMEBICL 2HFEHOEL (p.7)

FEdiE, PISA2003 OERIEHEIC X 2 7 O AEHICOWT, 1ERE 3ERDER
ZHBLZDDTHS. 2 DDOFETHEEHNOREMBEEICEE L EITOWTHEETL,
SEIEDZECOWTHIGD D B t BEEIT - 72.

FEI | K ¥ ITRL 52 p il SIRE |d|

BHIREED | 14 | 152 9.171 5.692 030 * 177
34 | 152 9.644 7.661

R | 14 | 154 12.23 6.114 025 % 181
34 | 154 11.72 8.372

AR | 14 | 146 13.23 7.931 144 121
34 | 146 12.86 10.34

EHOMES | 14 | 153 10.71 7.903 .692 .032
34 | 153 10.63 10.93

w0 | 14 | 151 13.86 5.915 .665 .035
34 | 151 13.76 8.045

FERUGHE | 14 | 150 10.69 5.717 117 128
34 | 150 11.07 7.867

OIETEE | 14E | 153 9.424 3.324 .140 119
34 | 153 9.699 3.619
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9(a) : BIEMREMEDESR (p.10)
NECIE, |al +2(b] DERNC A-BIEMRAMED, 1HFRE 3HERITET 5L TETH
3. —BERDEIHNC X 2 W0EZ1T - /2.

(1 FX)
0(58%)|1(284)(2(3044) (3 (344) |4 (114)| pfE | HEE?

48.06 46.42 43.56 44.85 39.72 018 * 072
s? | 84.00 82.77 60.66 65.70 52.41

(3 )
0(564) |1 (274)|2(294) (3 (34%) (4 (10%)| pfE | ZhEE?

52.23 52.66 48.58 48.02 4480 | .015 * 077
s? | 68.25 61.69 133.3 33.54 92.28

8l

S]]

9(b) : FMRIFE (1 F£X) DIFE= (p.10)
NECUE, |al +2|b| OfEZE 10,11 12,3) T4 @ 3BT I 2D, SHMEHEDFEE L
TETH 2. —BERGEIITIC X 2HEZITo 7.

la] +2[b] | Z,5% | 0,1 (86 %4) | 2,3 (6444) | 4 (11 %) p A

(E) itk | =z 50.29 43.92 42.90 <.001 kE
52 102.6 77.72 30.09

(N) #HEERE | = 50.68 46.76 48.45 .050
52 96.26 92.43 68.47

(O) HMk T 53.80 44.56 40.63 <.001 ek
52 69.14 78.18 56.25

(A) watE | =z 52.86 40.54 31.09 <.001 ek
52 56.12 76.56 52.69

(C) &t | =z 54.91 46.64 33.90 <.001 ek
52 74.42 64.13 17.89

10 : 3 FEROBBMAR (p.10)

TRLE, |a| +2[b| OfEZ T0, 11 12, 31 T4) @ 3BHTHT, 3FERDEOHDRE O RGHHE
DI e 3 EE KD T—ER DB X 2MEEIT o 72, WORMITT — X H Y5
Bipo 2, LI N T — X3 -> TW=DT, MERZZEDF—XEFH L.
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la| +2|b] | Z,5% |0,1 (84%) (2,3 (64%)| 4(10%) | pfE | ZhEE?
WEHGE | 7 73.57 73.98 69.30 .329 014
52 93.59 81.79 42.45
WMats | = 64.38 64.58 57.8 -
2
S f— — f—
WotEs | 7 49.85 51.05 45.73 281 .016
(fEHEfb) | 2 103.3 92.97 105.5
ISRy | oz 73.03 72.50 68.40 374 012
s2 91.64 108.5 67.15

11 : |a| + 2|b| DEFRFICHT=- PISA BRIEBICE ZHFER (p-10)

TR, |a| 4 2[b] DfEE T0,11 72,31 T4 D 3EHTH T2 2D, PISA2003 OEIH
HIC X RSB 2 7T HEBOERD, 1 ERE 3ERDFH e 7 TH 2. —EHRY
BUIHTIC X B H0E 21T 5 7=

(1 FR)

la] +2[b| | z,s% | 0,1 (84%) | 2,3 (61%) | 4 (11%) pfH IES g7

BALIA BE z 9.988 8.262 7.454 < .001 eeE 150
52 6.422 3.397 4.873

o T 13.05 11.52 10.18 < .001 HEk .140
52 4.851 5.120 10.76

BAAE z 12.79 13.34 16.27 < .001 FEE .095
52 7.536 7.496 4.818

H o lb& z 10.76 10.88 8.818 .083 .031
52 8.472 8.203 5.763

Il 75 W z 14.57 13.08 13.81 .001 ok .084
52 4.850 6.576 5.363

FERBUT s z 11.42 10.03 9.454 < .001 eEE .095
52 5.693 5.398 3.872

SO z 9.488 9.311 9.000 .654 .005
52 2.782 3.751 5.800
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(3 FX)

la| +2/b] | #,s% | 0,1 (754%) | 2,3 (61%) | 4 (9%) p fH RIES 7

IR BE T 10.17 9.442 6.888 002 *E .082
52 7.820 6.150 8.861

o T 12.18 11.73 9.000 007 X 067
52 7.775 7.930 10.25

PG z 12.61 12.88 15.33 .056 .039
52 9.997 10.43 9.000

H O T 10.66 10.83 9.444 501 .009
52 11.41 10.13 12.52

THIlE 75 & z 14.13 13.81 11.44 .023 % .051
52 8.009 7.216 5.777

FERET B T 11.41 10.81 9.111 044 * .042
52 8.651 6.350 3.111

FCIE z 9.800 9.590 8.777 277 017
52 3.405 3.712 .6944

11 : 1 FXRe 3 FROFHENAEICEAT 59 (p.10)

1112BWT, |a] 4+ 2[b| = 4 ORHIHIE S DGR 3 FERXTHED L TnD. Fidld,
DI EIZTDOWT, 4 (14F - 34F) ZHBRENER, |a| + 2(b| DfEIC K D S I 3
ZHSRE MR 3 2 “ERIR

TREX, & 7 M TRRO “EKEETHO 21TV, 28 x BEOZEERICE S 54

RTH5.

BN B To /R TH 3.
ZEA af F P 7712)
Bt 2 5.16 .006 ** .07
SPAE 1 .195 .659 .001
HEXBE 20 381 .024 * .05

FEI F P s
BLERESL 2.881 .059 .04
BT 1.665 192 .02
BAALZ 0.341 712 .004
HAME  0.202 818 .002
HE TS 3.817 .024 * .05
FERUTHE 0.704 496 .009
FOIEHE 0.384 682 .005
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