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3% 11 UX Evaluation Results (Condition 1)

Question 1D:2 ID:3 I1D:7 I1D:8
Age 904 S0-89 80-89 70-7T9
Gender F F F F
Easy to use 3 N/A 2 3
Difficulty OK 3 N/A 2 2
# Questionz OK 5 N/A 3 3
Refreshed 4 N/A 4 5
Concentration 4 N/A 5 3
Memory helpful 4 N/A 1 1
Continue 4 N/A 1 1
Recommend 4 N/A 1 1
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Z 21 UX Evaluation Results (Condition 2)

Question ID:2 ID:3 1D:7 I1D:8
Age 904 80-89 80-89 T0-7T9
Gender F F F F
Easy to us 4 4 5 3

5 5 3

IS

Difficulty UK

# Questions OK [ 5 5
Refreshed 4 4 4 4
Concentration 4 3 4 4
Memory helpful 4 1 3 1
Continue 5 4 4 1
Recommend 4 4 4 1
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# 3: UX Evaluation Results(Personalization)

Question ID:1 I1D:2 ID:3 ID:4
Age 22 22 22 22
Gender male male male male
Al’s questions were easy to understand 5 4 4 5

Conversation tempo was appropriate

Voice input was recognized correctly
Generated story reflected my talk
Story text was easy to read

Felt nostalgic reading the story

Quiz questions were easy to understand
Quiz difficulty was appropriate
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1 Background and Aims

Regulation of blood glucose by insulin is a key physiological control system,
and its disruption causes diabetes mellitus. Although many aspects of glucose-
insulin interaction have been clarified, the system remains complex and limits
intuitive understanding. Mathematical models can simplify these dynamics and
allow simulation under controlled conditions, but conventional frameworks such
as Bergman’ s minimal model have limited ability to capture adaptive and
nonlinear responses. Here, we propose a physiologically modified Lotka-Volterra
(LV) model that represents the reciprocal relationship between glucose and
insulin and reproduces major features of glucose regulation in healthy and

diabetic states

2 Methods
To incorporate physiological realism, we extended the basic equations by adding
hepatic basal glucose production (P) and self-regulation of glucose (-8 (G=Gn),
where Gnis normal glucose). For insulin, clearance was made proportional to
insulin concentration, and we added basal secretion (Ib) and glucose—stimulated
secretion (+y (G—Gn)). Model parameters were fitted to clinical data from

published sources by generative Al-assisted parameter exploration.

3 Results and Discussion

For healthy subjects, we obtained Ib=7 (xU/mL), B =0.05, and vy =0.5. Insulin
resistance was reproduced by Ib=15 with a threefold decrease in insulin
sensitivity (a), consistent with hyperinsulinemia. In insulin deficiency,
Ib=3and y =0.15, reflecting impaired f —cell function. A type2 diabetes
phenotype was reproduced with intermediate values (Ib=10, y =0.2). Simulated
oral glucose tolerance tests (0OGTT) curves captured typical physiological
patterns across these states. Healthy subjects showed a glucose peak of ~160mg/dL
that normalized within 3 hours. The insulin resistance model produced higher

insulin and delayed glucose recovery, whereas the deficiency model showed
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prolonged hyperglycemia with low insulin levels—each consistent with clinical
observations.

In conclusion, the modified LV model successfully reproduced glucose-insulin
dynamics across physiological and diabetic states, with parameters that directly
reflect biological functions. This simplified yet physiologically grounded
framework provides a useful tool for visualizing diabetic mechanisms and, with
generative Al-driven parameter optimization, supports personalized modeling and

education by promoting intuitive understanding of physiological regulation.
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RO HHRLZ R D £ TOITEIO Vi ZiET 22 L8 TE 5,

INBERAGT DI & T, WREDER &M 55 m 4 BERICHIL L, fREEEUEIC
WO THRMTLZENAREE 2D,

FRMT S AT LR AR L 8 REL IR T2 2L TA o7 Mafiti L, 58
FHEOIEMEE R E LTE L D5, BEFITMER R A MR L, RBERSHES IS
< HFRE LA B E 2 TIREIIZRIEEZ1T 9, 2O L0 | BREGHERE O A HH D B
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Shon L lbic, HUZRTELLTWVHIBOE L SE 2MA, L0 Z O KT A
(2 L CRkRERI 2 > — B L7282 12 T & 2 RHl OMEN T S h 5,

4.3 FHEFE

HESE LA A ORI, ST & 2 T & LB OHIWr o —BBE, TERDFAEH L Hik
L 7RG erd R R O HIs R FRERTTR O TEIOL L, S bICHEl N7 A N OBEMRES
HFEE &L W o ITE BB DOBLIENDAT O, T D ZREIIHGEET 5 Z & T, FHHIRIT IS <
{EBLZEREDOFE L | RN AT O EES A T RENE 2 5Fm 3 5.

5 F&o

DR Wefg A R {E R 22 6%, F5EERIC S < BRI 7 0 — PN 212 X 0 4TH)
BRZAL LT < S CUEN IR C X 28R 5 5, EXEVEbST-BTH,
FREIEIR TEI N E L, S LI R E SN ERRH 0 | EHM2AG00%
DRBINTND, 7272 L, ZHUHIIERANIIUE SNTeT — 212 S b D TiEe <,
RRA 72T — X INEN S %R ORETH 5,

—J5 T, HERDOTFEIIBRER O AN R E | A 2T v MR ENE O3
Y ORBRIIKET D720, BN LU &V D RN S - 72, ARBFZETIE, B8y
DOFEPEE R & DR B ZAHAE DR AL ICE D4 o F v Ml L HRERNEDERLZ
EDLHZ LT, BARZRHIB 27T L, DR O>—E LIRS o 20MEL BiE L
TW5,

I BT, BHERZGTENFFENEZEIRICESSIT AR ED L HITEET 0 E
REET 5 = & O IR TEINED A B = XA ERPEICH LM L, Gl R A 3K
TEROFENER BICw 532 2 ERHREE D,

S

[1] NBARF (2023) [45Fn 5 4R Mttt &l NI

[2] #5207 (2023) [45Fn 5 4R sl 2P =] BT,

[3] HEERBEIHRR MR (2022) [HBIEFHKOGHT LR — b @ X2 VEZ BIE S
OFEARDL] R F RGO R LS.

(4] #RZE, Otikzcifs, TEREEAR, LIEERFE, Vekks, [LHEE—, fiSMEOMAGHE
(2K D Eiln BT A SO Y) 22 5 ERRE SN FIE OB — & L T =7 K2 A
N=SHRFHEITBIT 20—, BARZ@ER 5256 Vol. 22 No. 2, pp3-14, 2023. 2. 28
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T4 PhAILAl ZRAV-BEEEGHRRICEITAIE - FHRFOMELERE

ANE B W R
VRSl TR R T
AR TR WRSEHEEREAS

1 FLCHIC

D EIZL Society 5. 0 DEBUCMITIHBEOHERILAHEL THB Y, 1% - mEHFHR
RIZBIT 2 Al HBEOEBEENEHICEE > TV, 2], Al HE TSNS EET
e, BFICHEEGT, RAEEMOMEEL WHER R FRICEET D (70 0h0 AL &
WU EE 2 FZO0N, LF L ERFORE R EE L, MO ESICTHST5 L
BEZbhb.

Z ZCARMIZETIE, T2, AT =T VAR, BIOAL 1T () o
B2 B L THRBRTE S Al HEHM KAIT Qt %) &% - WAL, mREEHE
N RAF RS L OVH BERF 2y TKAIT Racer GP) ~iH L7-[3].

AREIE, N AT UEEHSOBREERBLOT v — MERORI, Zhbz@ml [+
/3L LIEROBE ) 2 EET 20, THEOQEEA~OBIGRIG T OBEEDOHEH
BRI ONTIRARS.

2 Al BEnEEHEM KAIT Qt)

KAIT Qt 1%, #pEH MINI-Z % C/E< 3B ST 5 1/28 A7 — Lz Liz/ Vi -
7R Al BENERBEAR Th 5. Hlli~ A = /121X Raspberry Pi 3A+Z 54 L, 3D 7
U o 2R OIEFIC LV @A T AR L 2l ek A2 FEHL L TV S,

AZHH X Donkey Car F72UZ K A E 28 HA L TEY, kD 1/10 %A X L i
LCR 2m U DB AR—ZATEENRARETH D, HIFEHEICHHOLT V. AL ET LD
ARRICITFEERZET 5720, ~A 2 TERINBD /) — b XY a VSR ERT 5.
Hl] & 1% SSH #4217\, Windows11 72 & Tt T4 SCP =2~ Kb 5\ I RCP
g~y R%&E GUI CEECTE 27 7Y 2 NWTT — X OEZEEITY. ZTORBRET, ¥—
SFVEE Ca vy RE AT 5728128 % Ubuntu O~ REfEE2IFEE & 5. H
WEAMNES PC & O #EIZ LV, GPU ##i7 EO®ER PC 2B g, JMil~ A a
TY Al I K 2 E 7 BEERGEREIT) 2 vTRE & L, 1H3T & 7o a 2 FEER
IR SEEA R L TV D,
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Motor Driver
H-Bridge(MX1508)

Raspberry PI Cam
V2(IMX219)

Fig. 1 Al HENEEREHRS KAIT Qt

3 J4CHILAl ZRAVE-EEEE

7 4 VA Al & AW BEEEG & LT, KAIT Qt % & R E L2 P 22 i s
T& % KAIT Racer GP (1ZHi ] L TV 2. “fAERLEBAITE b RUE L 72 Bl O PEEZ v
BIOWET, £/ 50 LIFROME | 2R T 5. Al BEEROEMAZZATED &,
BRI BoRT — 2 ODINEL L ONAL 7 VDA, R%ICEEE TEERE AWV TER
T 5. ERFORRE L LT, %832 KAIT Racer GP IZBINT 5. £72, iEE S5 KAIT
Racer GP & TIZHF b V- RBR R Ol R E 2 12 H O SRR RS TRIET 5.

.1 Al B8nEEREi 5% (KAIT Racer GP)

Al H#hE#EHiH 2 (KAIT Racer GP) 1%, ALk 28I LD, "—FT =T
O BARK) 22 28 B0 BT IEE) 72 SIS D PRI O OTEFE, REEINRFE O Z oM & LT
Ei SN TWD., KBHEESTHE, Y7 b =T En— R =T OREWRY AT IOFEE
L LT, 128 27— o Al HENEEAFTEM TKAIT Qt) 2 MW 5. B3 o —
ZNZHT HHIRRFEIN COE S E B H> I TH Y, ZME LA HRIE L83 - A T4
RE < SEBNHIEIC X 2B 2 BIVE 5. OB TR & TYOfA % EERMIZEY,
TR FE~OBIGXIE 28/ ) 2 ENAHETH H. FRZB L7 KA EKR A
EDITIE WS NERSMLTEY, thF—LAEDFHNENHZ GV BBINE ORI
WMLy, FHEETFN—a roOn EIZKRESFLE LTS, 2O L1, FElE W
B AU T, EEOHT-RHBBIZET HEERAMERPIFEES N TWD. Hitiaa—
A% Fig.2 107,

3.2 ERERERES
AR LHEER OB ED T TITHON 5 M KIS LIz AED, EERZBLT
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BEOKEEBAEVICHERL, LB TF—2a v AXLOnH EEXBETHS.
Fig3 lZmaAERER T v 7 Ly b, Figd lZEBAEIC LD REER 2777,

Fig. 2 Witina—x4ax

FvoLyk

PralEICONIEND] " Nagawai NSUtuteots echioloyy; \

| SRTHXPOZWEKAT Tt (ICATT)

BAEGHE SRERRE

2025%12A 208 (+)

[(RETESE]
(BOSREE

RESBIT
o ey

(ax] R
BT EELTHEEL,
RERQ&A
KEADIR
FRMAP
K3ERSRE
EYDIIR
BEBECREBE
Tor—bk

® NGBS WN =

Fig. 3 mRAEREET v 7 Ly b
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1 MEOEE (FH: MBIYH BB 3R NEEF 8%

BARIEIARAOv e, BENDNATEBEULT: | MERVEL . ATHEOCEDSMICL51EEE
EHSCLTEEOHLGREICRTHANANL

SavH—TEMERETVET .
FEREDI—RET=ATIETL, T—5%
BRBLAICE Bt 1-%IC, TOXERREAL
TAIDGETT - BETHEVIHRBREELT, Al
ZEMBL. TOFEVHEERELELL:.
FEfTbhfIAIEHEES Vv H—L—R
KAIT Race GPTI, BHEF—L, KPEF—
L, EBI—MSLEMAHY, 3—R LITHHT
LEEPHA—TE/)TL. RERMAORE

2 RMBRORREUE
(DHFNKIL LB RR 0 [ETAHRR)

NSHEIEEAT

Fig. 4 @R/EIC & 2 %KRER




4 FRBRICETIREITA TV RO

AAFZETIE, @A REICE Y AT T ED X 5 RIEIE DR E LT T TZD )
W ONTT D708, LR L Z2 G e LIcEE 217 5. FERRICH T 2, #k
B o SR - AR - R L WV o e EERAIE T A XX D EBERBERTHD.

Z T, ERRAIC X DHENEOBAESTORERE L) DAl U 7o R A2 BE
52 LT, TOMHBOREBAEENICAELL, FEONENREITEAHEZD.

SHFZ BTz T, Rk SCHEAICEI L, AAGEMEmIESEES IC LS, CFo
JEAERED O IEM (Valence) 38X OVREEE (Arousal) #H M L7- (3 1).

BEME ISCRICRM LR T 0 7/ AT 4 7 REAE OFEE % —-3~+3 OFPH CTHE T
fRECTHL. BHFIEE LT, XHICEERENG SN GEIXZ0FHHERHBL, &5
WZAAE (T~72 ), 0l (T&TH), #E (TLL)) EWo7eRBUTK L TIE, %17
WD FIE, 55O KESCEAHTIC L 2 AR EEZ Mz 7=, 2z kv, HAD
TR R 2R T— 4 & L TG L T\ 5[4,5,6].

WHEILIEETIE, ZoFECEVELNZEZ AV, TQ) EHEMmORRIIZEL] BIO
[(2) “Wot~ v B 7 LD EEMEE] O ZS>OBLEN b TR RAFE L, ZAr07
TEEN B O AGRIBE OGN T+ 5. BEEAN— A FIET KK FO R 2 K008, K
WFFEIIAR R EHERS DR RN E I CTH D720 R4 Th D Ll L7-

Table 1 List of Emotion Terms with Valence-Arousal Scores

term valence arousal
L 3 2
LD 3 2
R 3 2
1o A2 2 1
20 2 -1
otz 2 1
i 3 3
NS -2 2
P -3 3
#LW -2 1
i -3 2
LW -2 3
ivgs -1 -1
L -2 2
E5a) -2 1
AR -1 3
2k 1 3
£ 1 2
HHAE< 1 -2
L 2 -1
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s 1 1
) 3 2
PNl -2 2
fE7euy -2 3
W 1 3
Prik 1 3
st 2 1
T 2 1
s 2 0
2 2 -1

4.1 RFEMOHER (BR) ORRISH

AR O FEIZ L 0 B L2l (Valence) %58 7 = — XOHEFTIZI - CTHRERSIIA
IZ7'm ey b L, FEERICE T D UEE ORR ] 2 /L LI RICOW TR S (3 2).
ST OXRE Uiz Team C OIEFEHAI H1E, ERAFRBERRA ORI 72 EE 2D e
I,

FT, IR T = — X ClE, SREORHEEESCEE~DOF RN G, EIEMmIE-1 (2
RAXHT 4 7) Zmlic. UL, fe< Fitiat - 7 = — X Tk, RRERORE &
KR (A—AFROET~OEEE) NHEZEL, EIEMIE 8.6 ~LBMIZEIE - 5L
TW5. 20%, VAZERZERLIZLENT = — X TO—RERRIEN (2.4) 28T,
BAEHIIRGERE « BT = — A ClE, UK & WS FJE T S mfE D 4.0 IC8E L.

ZOXING, RTT 4 TR Mo [ROT 4Tl ~EEDH—@#HOREIE 7 1& A
X, B2 2 AR OGS B Clde <, RECOREEZ 220 & L 7o N & D 738 O HE
HHELTHEL W2 a2 RL TS,

ZAURE B DS L) A TR NS e 0 O WS L IR TH 0, EE A A
WOBHRGEEDY, FEEOEERNEG 2D TERE ] 2R L TWD 2 &2 EER
BT 2D THS.

Table 2 Temporal Dynamics of Emotional Valence

7z —X JEAE Valence | f#MR

EEUED I HE3 0 R EEL VY, K| -1 RRAXHT 4 7. WO FRNRERH,. 7277 LB
gy i Tid7e <, BEEO® k.

JEHERR - R | G L2 O 3.5 ROT 4 T~KELEE. WETEIDNENE % 48
WELCE S, WEREA~OBIE-SITIC.

ZEl ZE, Mx b, EEIC | 2.4 RN YT 4 7. EHICKDT, HlE - VR

BEAER A <L MR e P8 B X

SEAE - EERKR M@ ICENTZ, |4 FWR T ¢ 7. UK &R FE. A%

Linotz, FERR PEo7c T5ERE) CIREE.
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4.2 RBEMxKEEICKIBE<Y THH

RIS DS ORI A L ZEAICHRE T 5700, JEEM (Valence) & 5iEE
J (Arousal) @ ZIRICHRAEICES G~ » T 2B Lic. BUEMITIR—A R a4
ARTERERETH Y, EEREIIERE - B - £ R SO MELRIEETH L. A
JEITRIT DEVE & 1T, FEEDSIEICEE LB ER T LD EBICIEME L L, EEESCH
DEFF o> TEERICEEG L TV D0 E2Rm T =X F—CHET 5. WMELHEAEDED
ZET, MRDBRYT 4TS RATT 4 TN E EE LT, FEHENREOEETED L D
IRER S DIEE HRRBR L T O E SRR 2D Z E R AfE L 72 D

B L7z Team C ORIEM & RREOMA K 3 1TRT. Zhd kM7 e v b
T5HZET, FTETevRIET HIEEIRED A & R 72 2 — A E T 5.
SINTDFER, AT 4 77 JEHE IR (B0 T b @ W R B SR Sh TV 5 ER,
7 =— X (588 < ER) TRYT 4 T 0@ IR IE~ & BE LTV D A HERR
Nz, ZHUC kY, EERAERFA O [EmOWEEE LD 78 7 ot 2 BHEERICH L )
Lotz

Table 3 Valence-Arousal Emotional Map (Team C Only)

7z —R JEAET Valence | Arousal IR
Wk Rz, HEL -1 2.5 A X HPREER BTl < FREIE.
7 BRI REE, oeE 3.5 3.8 AT X FEREEE | B TEN D RS,
ZEA TE, R 2.5 2 AU XIEHRER . HHEWTR.
SeAE/EERC | E#ERL, WIZIITT |4 5 RYXERER : RS+ NE.

4.3 EE

RERFNHT T, IO RLZCWEEIZER T2 207 4 7IAE D, THECHEkk 2@ U C
MIE L, BEAICR YT ¢ TEE~ LU 2N BIE SN 2L, R E SGEE Y
WU NOHEMEEZRD TN &), FUTHERRRIOFE OREEZ KL T\ 5.

AW TH BN E 72572, Team C OFLRICHE VIR L oz TR [#EL)h-72) &
W T2 IO R T ¢ TRAED TJRIRN 370> CLEL L) TR LEZOLZE L] Lo
7RO EE R 2/ T, REIIIE HE Lo 72 [ERERH -T2 EWIRTT 47
A~ LR U T IFEhO BB, FREICH & S WL 2 CREED R E <, o
BIENFEHOHME S LTS 222 RTHDTHD.

AU, BRIE AR LIRS T, BROEN S TR e b bS] L LTENLA B
— R IR L By EERARE TIIAR T T 4 T ~R T 4 T OMWRIEMER) & &R
BEO(BRE - ) 2fED TEZRTE) BAEL TWEZ &2 R LTS,

Valence—Arousal ~ > 7 OFERNGIL, 2 HT 4 7RAE TH - THIREEE DN 5 IREEN
flesd S, FEBENNEICER L CHREED O FEIRICEEN 37, R 7z B %
Fio TS A L CUWV2 2 E AR LTV, 72 & 2 TR TR - 728 v 1IoE
LML) TRKERLAZDROHR L) VoKD LN, X TT 4 7EIETH
STHIEICME S ) EBNHER SN TV Z ERFHAEND. £, REEB TR LN
(ROT 47 x H~@EWR] OnfE, 19 E 0o TE LW DHWE D IZE > TEEAMUE
DHDH] EWVolflil e X LTERY, HARLIARERIZE EE 67, WA Zul Uz B ifg
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DOFALNAE L T ATREME 27T, 2D DOJAA Y 1E, FEERAFRE O 2R R 2 5 Eh 4
A FITALEZLND.

— 5T, Team C D7 =—X 3 |ZBW\W T 1y MEETT A~ E) L7 80,
VEHLEXDOBLALER L HIERANEH 7 = — X Th Y, EEAGEICB T 2 EELRBIT
REBZOHND.

ZDOXHIZ, Team C BRER LT, 2 AT 47 X @R — FERLRFERE — KV
TAT X FERE, v —#HOFEE L, BUENHER LY R TIE R L, FEOEITE
T ZHHHESTE U THRBEL TV Z L AR L TWVD. FRHIZ 7 = — X 3 O “Frpy7eEh” IRHE
1%, B TIHAECIC WEKEGVEFAONE 70X ThoH LB LS.

JEFITEIE BB DR T ERNC 2 0 0TV s, FEERAREE CIIREEC RIS+ T 7
94 TG EEREEA N L, TR0 AR T FEOWE N 72 tEZE 2 b5, Z0F
LA F 7 AOFHURIE, ACRMIREE TR 2 & W OWNm L A& B L,
FEFE OMEL BT 270 FEEEZILND.

4.4 BREBEBEICEITS BIMEEE] OFRE

7 4 VHv AL B V- BENEESF 2 T E S, BRI R D s S
F 5, KESCTEEES @R358 28U T, Al 28R b0Ll L TERSELE
HRGTHLEEZLND. UTICREIHOELNTZF—T — R&FI%T 5. S5ITEL
NT-FE R 2 LT e b DR & Table 4 127”7,

- RATEERR A U O

M2 T2 58 S THO CHBREIEAK Y LD LW olz AT OREOBURSS, 7 A
T DB 2 WD A P — DB L HERIEROKRI & Vo ToRRKR DB LR L, RN
WENR LT,

cBEORREET =g

L—2%OPR VIR Y TiX, MELro7c) DRELSMULIEW] EWno oifinERRe, KNEE
(RHT 4 7)) A0 Mz TERE (RYOT 4 7)) 2152 TRE)] o7 et 2045,
ST,

- Bt )

AT COMENOFRICH L, P& B L TRIERE S 2 28D, FEfhaT4E
&5 [Fox) X HEEBEN O ECHFGELTNDEEILNLD.

Table 4 Comparing Emotional Dynamics, Engagement, and Learning Outcomes

between Lecture-based and Experiential Tasks (Race/PBL)

DHEFTIZIG U TEERH)

Bl J#% (Lecture—based) FEEEIRRE (Race/PBL)
BIROTED R T CEB N S v (AR | Al L5 72 E 0. ok - S - i

B ERRIC )

MR (BAE)

K~ ORI E D LTV, &
R TR T LRg W

e~z fErRE. NEER T C b s e Bl

T 9 A DB

15 - N2 L LTBIN D B TEID
PRI EAE LIZ< W

OB ETORBE & L THltae (i
a))

BE (muirFr—UR
> h)

ZEEIZ R DT WIRENH D

TR - 7 MR - AT EERR DSk

FFAI PTRERE

BGESR - IERR - LA — N TR LR
RN

DER TR A3 LW N 2L 2 fEEh e i
TH AL

FERT U ML

BEEBEAR - FHRRIEAR - AAETRE

WA - BREHHEIT - RE S oEliE ) (LY
T R)
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4 BbHYIC

AAFIETIE T7 4 A0 Al % V7= BEREEE ICBIT 5 1% - [FRFORAEHEE
B L LT, /MU AT HENEERZ, TKAIT Qt) B X O%ifie TKAIT Racer GP) %Fﬂ%%\é'
TER L=, ITEDFEFHE Tl AL 8 Y — L OiE N X B 2 RM 7 Mk B8 3 A T
L3, & ZTOFNIEELE RN TEZERNCR2 D R <, NP T 72255
ELTHNLMAR DS, ZHUIH L, REESmIOEREHRIL T, FEHA N B
2% AT T 2T, RO RS TER 27 ) BRI, FEnIrof R,
FERAVRRE CIINEE R I B W TRV VR (BUE) 2 iR L 7o BBy 7eBIiE 7 m & 253k
RINf. 2o, BGEHCHRRBEREIZTH LV 2 22T b D Th D, Eils
Wit 238 U CiE OBE 2 BB 2 AR FiEI, Society 5.0 FERIZRkD HivH 5
By /%7:552 BT, WO THDOME OZENEEZH L T\ 5.
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[1] &% &—, Society 5.0 [Ztelf 7= T22HHE, T5%#HE, 67(4),11-12,2019

LI WHEF, B 6 MBFHEHEIN - 14/ X — 2 a3 v EKEH
https'//www8 cao. go. jp/cstp/kihonkeikaku/index6. html (2025. 12. 10 Zf&)

(3] /INE B2W], WM Mo, B BRSNS B KaitCV DB%E & BE FEE, TFH
H, 70(2), 30-36, 2022

[4] /IRDOZ R, WHEKER, ARG, A, \mB%—, BRIHO O OFGiE
BLOWLE, HIRSFELEL 12(2), 203-222. 2005
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1

LLM v 5 Z B HIE R Re G B AER & A T L
~H R EEED DSL FEREIC L S HBEXIE~

[ZL®HIC

BEIZBWT, FEHENKBI /5 — BRI O TROGEMFE 2 5T 5 720121,
AR E BE~ORAER 2RI AN EETH S (1, 2], FHZTm 7T I THETIE,
FAEPPROCHEHPHORESY A 71RO IRLI b END &, BIERA LV HVET LV ERRES
DO TIERLS KBRS — VBRITKFET 2l M2 H Y [3], SWAREKRERO—RE
H7e0 5 5[4]. LaL, BENFETEHRRMEEERT 5 2 LIIEEAENRE V.

A, REUWLSFEET L (LLN) IXZER72EBM &2 AT 2 lRetEZ R LTV, LavL,
EEOHBEBRG TORMBIZIZLL T ORENFAET D.

(1) RSN DMEDSENRRLETH S [5].

(2) 2D NEDEENRAI K TH 5 [5].

(3) MIVEAERKOTZONT LIM Z RO T 7203 E 2 2 R 3@,

(4) [RICHBEZ FAER TE 2 (FEMEOX).

AWFFETIE, LM 2O RBEAERR THEIS ) 2 — i L, 2hd A1 R S3E (DSL)
o TOERILT 52 LT, LilOMEL MRS 5 FIELRET 5. DSLIX, AkInd
MEONE A2 BE N FANICHIE - R T, LEIZS U REER L — L — 2 DFEE
ThVY, LMAMOHT Z &< LMEAERTE S, ARRTIE, YrnrI3I07
HEICBIIEEZBELC, ZOT7 7a—F0FMMEEZRT[6]. SbiZ, ursI7Iv
THBE LN O %72 B ~OfsE L LT, BEaAROE G2 AL LR me
B D DSL Z i 72 lZ8RFH L, RFEO—ALATREMEZFR U 5.

REFZ

2.1 LIMH» 5 R 70+ X

ABFFETIE, Python 7R 7 IV THEICBIT 57 0 7 7 LG EMEE AT 2
7%, Claude Sonnet 4 |2 DSL ®fLAf (JavaScript THEIEL/-DSL DA XTIV XD
m7ZAh) L7 Python = — RARMEL, XFEAYIC Python ®=— RIZ DSL 7/ 7
—YarvEAERESEE. Zo7av A TUREERLE.

(1) ARz — R~0 DSL & 7 05800

(2) FAEOMMA IR T — 5 —  OFLFIA I

(3) LIRS L L~ L OHERF

B SNIZDSL 7> 7 L— MIEBP MR L, SHEISCUTHE L. Zo [LIMIZX
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HHIER—HEIC L ARREE - 5 O et R 2LV, LIMOARKAE D & 2B oEM
MEHABDLEARZENTEA.

.2 DSL g&&t

Fox BBEF L7ZDSLIE, M 1ITRT X, FurTd AT s 4+ 5. DSL
%, 7l I ha—RKNIZaA L e LTRRBESNTE ML AZANDE 72T D, 2
NoDE 71X, MENT-a— K7 Ay MBS E L — L AR ET 5.

BT D—EERENT S &, metalincludeBlock] # 7%, fRESNTMERTa—R7 57
AV PSHBLT D Z LA AREIC L, metalreplace  ITRFRD =1 — N f Z B ORI E &
Haz 5. metalselect] % Z13EED metaloption] 7 v v 7 & I, ERGHRIC— 233K
END. Z VIR =2 g VAERDTEDICR A RN TE, Tul T v ISR
fFLRWEREHE 2o TN D,

ZORRFHI XY, BEITAERN— VA EZEMEGE TE, LEIIN U TNT A= (HHHE
RO 2L TE S, 72, LT 7 L— bR — RMETH CREZ 4
RTE DD, BEMELHERSND.

# <metalreplace]: p="0.2" target=":" with=[""]1>
# <metalreplace]: p="1.0" target="2" with=["2",6"3"]>
for i in range(2):
# </metalreplace]>
5| # <metalincludeBlock]: p="0.5">
6 print("a")
7 </metalincludeBlock]>
<metalreplace]: p="0.2" target="2" with=["i","3"]>
9 for j in range(2):
w| # </metalreplace]>
11 print("b")
<metalincludeBlock]: p="0.5">

<metalreplace]: p="1.0"

target="\t\t" with=["","\t","\t\t"]>

N

o~
H H*

e~
++ %

14 print("c")

# </metalreplace]>

16| # </metalincludeBlock]>
# </metalreplacel>

for i in range(2):
print("a")
for j in range(3):
print("b")

T N

1] for i in range(3):

2 for j in range(2):
3 print("b")

4l print("c")

X 1 DSL OitiEDfF] () EAEMRSNAREONY =—2 g > of (F, F)
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2.3 BEIRTL
Box ik, 7547 > MUO Python %17 & HEBMRSHMAEE 2127 T 79 _— X ORI
HERREREE (DSL T2 2 A 1) RS L7, FERT 07T KETREETHL, KX EA
AL, BRI ¢ — BNy 7 %M. —HOEEICEITT —4ERT 52— KNG E
N, TI—BMEN LD . TORFHIE Y, HEMOREZ MR LR D, SRR
B ORI ERR AN FTAEIC 72 > 7.

FEMSEER
3.1 EEREE

FEAMIX, Python 2 L7 A~ 0 /7 I > 7R H CEi S iz, Fx i, B,
IS (30, v—"), Btk (BlEkE 7 u— W EHEEte), 7— X HiE G5,
YR, BE) 203—325 15 0Ty MR L. &lEEE Y M, #EoNY
T—ya VEERTESLDSLma— a7 7 b— TR STV .

Z OfFFENE, DSL AR ZER T2 AT V—T7" &, iR O F R R I & 6
HHRIB T N—T H T HWERT VA V2 RA LT, AT V—T1, B3 10 5%
RS, RIEMED 10 SIS & R DERE S AT LD F T DSL AR REY » MMTE Y 2,
100 JRZFEMTHE TR L2, IR L —71F, By a v T EI2 10~20 OfFRRE
RN, W7 N—T L BR—OFERTT A N EFEEHET A NEZRLUT.

3.2 #E8

ZDOERITIT 86 L DBIE (ST ATIN—TF 354, MBI IL—TF 51 4) NEG LT
WREHTIC LD, FAiT A M AT —THOFEBEEITR L, X—RA T A4 O
DR S V7o, TR T A MERITIEHMEOIEIER LTclo®, /v XT A N v JiiE
ER L.

<V Ry h=—D UREZ, 2RE & FFTT A b RfER 2 7253 < @RI
DI=DOIZFEM LT~ LEHB LR D720, RALEIC LT GITo7-. RER 1ITR
TSR Y, AT N =T ORERRABERUGENR RIS T2 (U= 1203.5, p = 0.0186).
HHTT 2 MCBIT 2 EGEE TIEEN o720 (p = 0.1654), KEGEE CIIAERK
ENRLN (U =323.0, p = 0.0230).

50



4

® 1 FHlFEEBRORIR

Group n U r D
Overall 86 1203.5 0.30 0.0186*
High performers 43 281.5 0.21 0.1654

Low performers 43 323.0 0.39 0.0230*

*p < 0.05; Group split by pre-test median

R

b HER%E FLIE, DSL AERRFIED RN FADERTT A MlfEIC L > TRR LK ThH
% . EALRGRE T AT FRAORRE, DSL AR B RE O E W BAfR e < RIS OB B B & 78 L7223,
R 241 DSL At 2 L= A lc R & kB E R L.

RAAEFAENDA VH Ea—lL, ZHODFE AN =ANET HIMEL R L. &
DFAE TR SN ER IR TR, 2— REEBRSGATHERATLE) &
WATz, ORI, T AOFATIEFZIEL LB TE TV DG EbHoT2), L
—7' WO ‘print(i); i+=1" & “i+=1; print (i)’ 1 ZREDFEE L LT TV, Bl
FANL, if XOERICBEBERERD L, WMFOMENRA T v hEnicray 7 %ff
M3 2720, BEDTSICETIND DD LHRARS> TLENRLIES7oM, 8733
T—Ta VDI LI M 2 LT, Effle o — RIHRAT AN ES LIz @& L

T OMEE, DSL AT & 2 ZERMEDANMEICET 5 2 DDA T = A L EZH BN
LTWA. I, AN = —2 g 2BV T, HRIETIEMA L TuwizEEr
IR NB— B DUAT ", FAENTFRSZIDL550kdbBZBrxons. H iz, N
T—3 g VTR LIS = LT, RO EM R A ES (HE L) &85 0Ic%sr
L, FADPBMBER AR TR 282 TEOBWRIMEICBITT 5 Z L 2 R[EEICT
%.

— B ~DEHA

W2, Ta s T I TEEUSNO —RE R B ~OARFIEOWE M TREME 2 a5, B
RAIZIE, BRSEICEI2ESHEROEEN RO LN DB BIZHBWT, FIRMEZ 5 #)
AT DG A RET S.

1 geH B M DSL dEkEt At

7' 7T AFME T o — R XML Z 7 Z2#biAte DSL 2 HW\ =2, —fixFLE T
IR Y —Aa— RTIERHRER TH L7260, B D DSLexetn gl n s, —ik
BB AT DSLAZR®O 55 B2 LU FICEET 5.
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5.

® HKEIZLDOIRGIMR - EIE AR INToT — X IZFA 0 LB RGN 22\ by,
GENEY)N R E e, R T 0 7T I U TN e THOHEN MR - BIET
TLOMENDHD.

® ZERRRIEANY =— g O HEVER  BEEEADT — X G, A NRE R
INE— FRRRITHE O 7 W EEE A BEVAER TE S Z ek b 5.

5.2 DSL Mgk
FREOBEMICEESE, —BFLHMIT DSL 2B L7z, 2@ DSL TiE, XML TiE/e<, @
WOEFZEXZITEWE TR TE L YAML BERAHA L, ar Ea—2H 1= 2R0J4}
DEEC bR TVRIEE L. BUFIC, THRSH) ORIEZ M & Uiz DSL ko
il 2 =g,

B AIESg 7 V—"T"
- XFE 5k CNN
1Efi:
BN B e :
- BIIAIE H RO
- =V I X D7 A XOHI
- JRPTRE AR RS 5
Rl
~ RO RPN — 2 B Bl
- AT BN AR & R o
- BFEAE L DI RT A —F THifg A ALER
B ORIEfE: Al FRARIEMEZ V—TBL T T, MoOXIGmaio EfIEA EfgE &
FI2Y)

- XSGR RN
Efig:
BT RE
- BIRB S & o
- BAVIRIEZ BFE A 7 v 7 TIaik
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Flri:
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- WFRIR) 7R A7 PR 2 5 AT RE
- RIND R SITKAF LIV T X =28
- WEOHRZELETE D

- %R HE%: Transformer
1Efi:

sk
- HOEEME (Self-Attention) Z{#
- (B a—F ¢ 7 TIEFE®RZ AN
- XN F Ny KT T v a
- WHIFHRE D ATRE 22 F i

AR
- RIEBEHKFERIR Z EHE T Lk
- BRI X % ik 7n 5l
- A= VT 4IEND

Z D DSL DFEEREREFRIZHOWTHIT L. HAEREMR I LV—7) 1, HEOXIS:
Ak (EFLOBITIL ONN, RNN, Transformer) % RIQAZDHALTHY, 7 V—THNDH D%t
LHFRO EMETEH 23, o xS B 2 B CIX B EIIC R EM & LTS 5. =
T XY, BENREMEERNCFLRT 2 FESE I D, —7F, B—0mmiskxtgi2p
T2, FHAEICAIEME L THIATERWERROMA G HOE T, dF O [ 7 1—7)
AV, SRS U CIEfg - RIEfROME T D U A k& B/RIICFER T 5.

BRIGHFRO FI2IE THINRRE R Ry 2REDAT AV —2RETE L. AT H
U—3R BTG UC RS Er) [ 22 EHHRICERATRETHD. £2, £V A A
OHEEIE AW IZEHSENEL 2D X O BlET 8L L, SIS UzRE
AERRETREIZ LTV D.

5.3 MBEEROFN
F DSL D ELRHIIE, Claude Opus 4.5 (2 DSL DfEEEAZ 5- 2 TEEICH T SE-H 0
D—EThH 5. HEITLIM OHEINTK L, RER T & DOIEME « AN IEME D IEMEME % fEiR
%, WiE - AEIEWR A O DSL 7 — Z IFMHAICE v &, Eff@ER (H— - 85, RE
fiRiiR, Win| &R EER RO MER BEER I D.

54 —RLDES=
PLED X 51z, —EHE RN DSLIZHBWT Y, AFEO KA et A—LIM IZ K 57
— B AR, BB X AMEE - EIE, BRI X HEERMEO BBV ER—2 T 5.
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BTV TN IEE DT — X R AEIET 5721 T, MBLRPRAEE S~ DT — X
WSO THEMERNY == 3 VORMBEE AR T 5. Ak SN2 R-EIE, EfAER - RSE
BRI X W ESRE OB A EEIC L, Hal MBI XY Fi#k~D7 7t AR AL E
b3 22 &7T, FEEOROCEMGARET 2 Z ERHIFFEND.

6 SHRORE
A%OPIZETIE, UTO 3 RICBYV MO TETHL. () —REF~OREM : 7r 77
LU HBEUNDOEFR TORYEERGET 5. (2) BESHE Y —/VDBYE : CS RUSNADE
EMNDSL R—2ADOMEARAFIATE Y — V2 EiHL, SEEZH5. (3)#sHMEE
AR A OBREIS U TRBEOEES B 2 — o 2 8IS 2 BRARE & 524G
T5.

1 F&o
AHFFETIX, LIM 25 RIREA RS 24l U, DSL & LCHRRYEd 5 2 & T, ZEADH
BIRRE CHEBIMED & DB Y AT A EEBRT L FIELIRE L. T nr I IV 7H
BB D FEIMRICL Y, BRI PE T 280N REn. &b, —%F
HAOWiEE LT, ESHEEROBRRNBEAMIZE L7z YAML _X—A® DSL Z#&%it L, K
FERT 07T IV THEIRES NN E AR L. ZOFED, LM OARKRE %
ERA LN, BEOHMMME L I Z R T 58T, ABFBHL COERMUEREGW. 4
%X, MOBR~DOREREHESHRY — VOB EED L TETHD.
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KAIT Programming Q and A
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Intimacy level calculation
; Learning content adaptation
based on intimacy

LLM Prompt: Detail level control
Summary <-> Detail
RAG: Disclosure level control
Low variety <-> high variety

e ——
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Ind ] i 11 —————— —
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1 Extrude extends a face or edge. You can run it with the E key. For details, refer to
the manual. (203E)
Extrude is a basic operation in Blender that extends faces or edges to create new
9 geometry. Press E to extrude. For specific steps and extruding along the normal
direction, see the “Extrude” page in the Blender Manual; it has many diagrams and
is easy to understand. (463E)
4 FL&b

AR TIE, BT FEBIOGABEEICERZB/IET Al VAT L& RE L.
WCEVIREV AT LAOFEB M 2R L2 BT 587 AL, EREN 2 RE 2 HIR L,
FEREOFERNLRES T -diIce y M ERET D L E I, BEEIOSL TUREDE
EEIGHNCE L E D 2 LT, BES T OMiRF & B O3S ORHE 2 X D IR
HDH. SRITHBEEREEZME L, BIEEZBE LT AT ENAEN - B2 81TEH)
DERIZGZ HHBEMGEET 5.

B

KR DOHEREZ B T- > T, HERAI RSO TV 27 a2 X2 TIPS o2 KETF#
%, AR, WA ANEEZ, EHHRER, ATHEZHERR, —tonddR, WE
— R, IR F-EEAT, B XK, 2024, 2025 FEFEEIZRTHFFEBIRL 2 KR ISV T
FEHEERRE ORI L L D ALE L EF £, BRcARO T n s T I v S RETHIAT S
BRI JOMRERRICI W TR 2 72 Z8Ur & < 72 S o TRl BB EHEBUR IC 1T E TR
WOEERLET.

64



SEXH

[1] Iman Reihanian, Yunfei Hou, Qingquan Sun, “From Pilots to Practices: A
Scoping Review of GenAl-Enabled Personalization in Computer Science
Education” , AI, Vol. 7, No. 1, 2025

[2] Jill Lawrence, “The power of Peer Learning in Assisting First Year Students’
Engagement in Successful Learning” , Students Transition Achievement
Retention and Success (STARS) Conference, 2017

[3] Yangxiao Zhang, A Retrieval-augmented Generation Framework with Retriever and

Generator Modules for Enhancing Factual Consistency, 2025

65



