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I will discuss the improvement of creating skills for creating paper-cuts based on the research in the field
of human-computer interaction. In this paper, I aim at the creativity support for the novices to making
paper-cutting, which is one of the art creation. I develop the system for measuring the cutting behavior to
create a paper-cutting. My knife device with a blade attached to the tip of the stylus measures the user's
cutting pressure.

In chapter 4, I experimented with ten beginners and ten experts. I compare the difference in cutting
pressure between novices and experts. My results revealed the "difference in skill to control the cutting
pressure” and the "pattern difficulty suitable for novices." In Chapter 5, 1 describe the pressure
presentation function developed based on the range of cutting pressure of the expert. I compared the
improvement of the skill to adjust the pressure by the existing practice method to evaluate the effect of
the system. As a result, the novices who practiced with my system controlled the pressure so that it was
cut by the cutting pressure and the variation like the expert. In Chapter 6, I describe the quantitative
evaluation of the cutting difficulty. I measure the difficulty level based on the width and the length of the
pattern for cutting. I evaluate the adaptability from difficulty level and skill level. Based on the results, I
made a cutting model based on the relationship between each difficulty and cutting time. In addition, I
evaluate the practice effect from the change of cutting time through the practice with pictures of various
widths. In Chapter 7, I evaluate the skill improvement by balancing the skill and difficulty that combine
the system and assessment in Chapter 5 and Chapter 6.

In addition, this experiment evaluates the concentration state by flow theory. The flow theory seems to
work on enthusiasm in a stable environment between the high skill level and the high task level showed
by Csikszentmihalyi. In this experiment, I created a flow state scale (FSS) for creativity a paper-cutting to
evaluate the psychological state of cut picture creation. The flow state scale is based on the questionnaire

index for quantitative evaluation of the flow state. As a result, the cutting models showed higher skill




improvement than previous systems. In addition, the result with the paper-cutting FSS showed that the
participants were in the flow state. From the above results, my system showed a high skill improvement
effect with the skill to control the cutting pressure and the environment construction in difficulty difficult
for novices. In Chapter 8, I hold a workshop for creating paper-cutting with my system and evaluate my
system usability and the evaluation of the paper-cutting FSS.

In summarizing this research, I confirmed that two factors, the skills required to create creative activities
and the level of difficulty to be tackled, had a significant impact on beginners. In addition, I evaluated
system development and skill model improvement for users to improve their skills for each task. I am
convinced that my research contributes as a foundation to the search for the mechanism of creativity and
utilization of knowledge that knowledge science aims at tacit knowledge of expert and novice's

psychological change.

keywords:
Cutting, Knife interface, Steerig law, Flow, Supporting practice

WX EEOEROES

AESCIE, 1Y fe] ofIfEZNRICHLE & AMEEE OFIETEIOMEICER L, YlL0&E~
DHfEESHRST 2 2 L2 B 3 5. V)0 iatillEH OHHETEI Z O 2c S 2720, UTOhy
Z2—F A T7DROVICRVYZTLy PHDZ v F v OEHICHZIY (1727 54 2 % BF
Lz, TOT N4 R XY BERE O VINT 3 2 177, Wi, (i BEx s L, BS7 — 2 %
b LT D3 2DFELREL, diEOH.OH OERED A | DRl %2 1T - 7.

(1) 2 & L WllERRE D B Ic B3 2 158 + AABE 03 R o RS BRI 7 Betfi 2 o br L, )
DEDNRINCHREZ BRI 2 L2 HNE T2, Yl0H L AR 2 H UAs % 87 L 721
DEN B L. 72, YIOEPREZBW T 2RO %) 724 LCEHET 5 & X
TLERFEL, ZOMMREMEEL 2. ZORE, oI 2RI 52 T, EHEl
HI2HEx M ET 22 RHLICL .

(2) HEEED) Do tr & Hihem L~ BB 3 2098 « HE S EE & filfE o BiRE % & &
MICEHEiST 2 2L 2AMNETZ. 277V v 27 oiERlic Xk b, &HB$ 20e00E e it &
FIEDEES L % E R L7z, &4 202 b Lic, PLLE &g L oxEx EEFHE L
7z. TOREE, YIOFEMT OMEREOESEOMIESAIREL ro . 2, HILEDE
HET) 1T O X THUE L 72 BR o BT 0 2k &, HITEEES E AR M FRICE 2 %
EICDOWTRL 72,

(3) HHIE L BRE L oMlAGDbEIC X 2HIERED 7 v — (BT 2 5% : HIMFIEBIC B 1) 200
Yoo ve—%ifid st zHWE T5., e —FHioT v — FAEFETH S
[Flow State Scale (FSS)| ic#-o%, Y0 iedlfERFD 7 v —3HlifH o 7 v 7 — FEHE %Z{E



L7 k& (1), (2) TOKBELESEICHT IURERRICESE, 2nboilliah
benh 2 piEem Fowy, RO 7 v — %3 fiL 72, Zo#R, EiEkiEy 27
LT A3 5 2 2 filfERF D 7 v — & DR Z R L 72,

FEROREFHRICEH LT =2 ay FR2EL, 10 HET 209 L2FFS 27 L2 HH L 7.
Z DR, REFEOMIAER L FAROMERELE L LA TE /-,

Lk AL, Y10 aHfEc OB 2 filfERifE 2 2 v e a — 2 X Vo ic L, 2 DR % D
LT, PlLE OHWEREEDO M EXBEZRE L 72d DT, EMICERT 2 L AP KRE W, Lol
T GHEEES) oA e LCHoflifEid 2 & 0 L 80 7-.



