EilayAR=2- RN iy L= I R
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" R R TR ) 1915
OSSR L 3

FIEAE S R TS A PRIREE S R K57

HUPMERIHIES (Trail Making Test) BEZTA{E B8 g R HIRE HIBIT DI RE AT HGETT - BZ AR
TREERRAS ~ MRS R AH PRI RERR G 2 B - ARTENEE T A L2 DN TR - DABCE RS
FERFE )2 5% - TEREN DAL SR B IS R 2 WU B - BRIk - B
SRR F AN B A L U B R A - AR —EE THMALA - B T
PN ES SEAR R o ( Tablet-Based Trail Making Test, TB-TMT) o ANIEs e E TREIESE  1H5—
e - R CEEE T FY] - BRERER BT BRNERE ST
BREEERE - #EIE 5 - B - nI{S Y E e - i i R - B (EIER  HIRE SRR
PG R < Rkl ~ o R RS TEREREIUER 1,046 (T{RERIFZC2EE3E » S TR 8 B 29 5% »
ETERERS - AAREUR - TB-TMT FHHIE B EG 2R E M - SIEER e RFRHRE -
HAEENE R - SEEd - DI GRS - R - 35l - SUERF R
SRR T I REFE IR XS - 33 TB-TMT B BIF 2 BUERIBHAE - #8651 S - TB-TMT &8
RIFHY(EEEEANE - EEEBEAEE - BRI « BEEER - UK IIRER
BIFTH - DMRIEHERZ2E K -

BB © SITIIRE ~ UMD HEE ~ BB - SPARFER

| BT R AT A SR O B R R

! BT E BRSO R i SRR BB e T

B3 E R RO R R IR RE T TE

BT = E AN S A F AT

B 3 AT H O B B R RS B H AR R
B 37 2 M R ER R SR

B S El R BB L e R AR R R L

- o u AW

WAEH « PREE - BN 2 EATE R AE QBB SR » chejyh@ntnu.edu.tw ©

A FEHE L EN B L 2 E AT KR S EFEHE TS T 2ERE B ER T
by~ TEERESCERBIRIIE L ) AR T eSS E EE RO ) 2SR
B REEN - FPLEGE - AWFEEE R R AR AN LS B -
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BITHIRE (executive function) FEHYE—R% | EAR A RABHERY S @ REEHETE - GBS EH{H i A
o (EHEETE)  ETHRBIE BT HEE A 2 M (Diamond, 2013)  {R—HHEEIZ IR IR EE
07 RS RE S EE VS R FE BT (LAVEREE TR K (Raver et al,, 2011) -+ B2 RIRERET (multi-modal
processing ) Ei = JE R FE A £ BEWU K% (> (Anderson, 2002; Stuss & Alexander, 2000) ° Miyake Z A

(2000) #1 Miyake B2 Friedman (2012) fZ2Hi#TIIRERELAIAY = (% 6ET « #H] (inhibition) -
B (switching) BT (updating) - ITINEE R FEAEIE AV &L & BLAEAE - F 2 47 alt 2% FE A
FETFERAMIIE SREERERBENEREZMESZ (RZEZE A > 2023 ; Rodriguez-
Nieto et al., 2022; Sutin et al., 2022 ) ° FZWFCFEH - BITIIRER LRI QIR Z FHIESEE]
EE (%2 5 2020 ; Bestetal., 2011; Liao & Chen, 2022; Malone et al., 2022 ) ©

L R TR 0T T RE A i #5822 00 B Ry WL BAAS R 1 B3 (Trail Making Test » f& 5% TMT)
TMT &I A B ERE DR - 25 FEERRMELEE  REMBIREAFIENZ

(Hagen et al., 2014) ° TMT 2 & L HE B b &5 5 3% 67 H YR8 A1 FE 15 8 58 2 — (Butler et al.,
1991) » TMT {R—IEm B IH R Bl — R PR B G 5 W AR AR SRR - Bl - 1
)~ R STTHREAERARE J) (Delis et al., 2001) - FERGARHAE OEEF » TMT EfFE S EH A
FREHIEIAIThRER A Z B (Ashendorf et al., 2008; Ozcan et al., 2016) * Kl EL{HHIESES 5% -
BB (Zeng et al., 2017) - s@EHAHE #5H AHE TG H EB I G 228 TR

(Heilbronner et al., 1991; Periafiez et al., 2007; Stanczak & Triplett, 2003 ) - A] &, TMT # R E S
BUTIRE R HEE EEAEA -

HIAIR) TMT B A ~ B AT HIEREEE > A B35 (TMT-A) fREEW9T 2 B8 4R B 5 R B SO 88
T E 25 fRIRIEIBE T EEE - flA0 0 1—2—3—4—5 - DAILAEHE - B1EEE (TMT-B) HIE K 25
{HEIEETEE - WRERTFET | 2 13 EESCFR A 2B L ZRETREEE  fl: 1—A—2—
B—3—C » DAItZEHE (Reitan, 1992; Reitan & Wolfson, 1985) - %7 Delis A (2001 ) ## Delis-
Kaplan 117IhEE%2 4 ( Delis-Kaplan Executive Function System, D-KEFS) - {%—fH =% XA
BUTOIREHIES - BN IET NEEIR(EZE (BEZBEE) G TE - A RET TMT thifk
BEVZ A - HAG ARG TMT ETHEA LN - WARSRIH AR I iR it A (B R ks - BiEH Ew
o BFFY) - XFFY] > BF T EREE) (F R - AR 2 M B R B R A 5 B
7 EF AR M — T B A A R R e VIR AR -

ITHHEF B 22 DL TMT T AR - HE B 2 AR sE R TE R EH 2 - REDIREAZ R E

(Indorewalla et al., 2022; Magnusdottir et al., 2021; Siciliano et al., 2019)  HE#5% ( St-Hilaire et al.,
2018) EdEi##E (Frohlich et al., 2024) T » $HERREZER HE - 14 - mPAEERE N ZZEIT
ARLFEBED - HR - EIRENEE 5 - REEE T 200 2 1,000 AL - fEZEHIF R EEH
FRBEREEL(E RS (2015) fR4% D’ Elia % A\ #2&HY Color Trails Test (D’ Elia, 1996 ) #{T#meE * (B8]
T SRR g R i@ I ES (Color Trails Test » f&58 CTT) = SR - FLEIES (RAR R BB I By
JFHEFrRtET 2 - HIETTEERUIEE 50 A EIVERR A Rt S £ 2t 2E e EEEE
B ERITIIEE © ZEEETIRERYTHAR DI R B b (B A SRR - ARG T RO R B B
i o R RS SN RS T B - HRDMRA ST =GE TR & o R E S - I
A o FERIBE N A EE E RS - W R FEAIEEE ARG AR - HERI - AFREAZR—=
BT LSRR BB R - DT N TRGHIIRR] - SR A T a3, » B HhSChRSER
BE MRS 2 A T E I - st s T FERTE - 28 5HE - BlhE - |5hd - K2
£ (EWIERTLAL) o ERIE RAMH B R - BRI S ER R S TR EE » DU E iR
i~ EERE S AR MRe IR -

TERRHL LI FEeEE - FIEZEEHME R 2N S - S5 E R - BRI S R
R L RS T H - 21 - AWF9Ral 3 AR e L S sl B SRR - BRI R R E
PEER - IF5C2BLEFEHS 8 2 29 B B A T - FE IR 2 g RaE L - R ER
HBERFITIIRERIZNIZR < IEIMPAE L2 EIREE » HRFLAIE R Z BT REE#BIME R 2 8
5% 0 fREEEAIAL « BT IRV L ERAE T B MR OHE - BRIRRRZE  BEEFESTHE B
HIFFe Bl E 1 2 N -
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SRRER AT
(—) WBAEHR NGRS EL B

MRS EEE (TMT) SR R BR Al B - (R —TEAK IR 8 (55 KF (B Bl Y 1T e 1B A R i
BB 2T - e ¥l2TE 1938 H-HH Partington FT 3 .2 » (R — M IR0 &2 4E - EHE] 1942
o AR B R TR > WEHET LS JJE 3R (Revised Stanford-Binet Scale) B BHZE IE
FHEA (Partington & Leiter, 1949 ) o TMT #¢f& 12 Yk AERL 51 HIES4H 7 ( Army Individual Test Battery,
1944 ) ~ PRHNEHE LB — SR F BRI A0 (Montreal Cognitive Assessment, MoCA )  ( Nasreddine
etal, 2005)  DARAEREANERZ (Oxford Cognitive Screen, OCS; Oxford Cognitive Screen-Plus, OCS-
Plus) (Demeyere et al., 2015; Demeyere et al., 2021 ) ZH -

Ik B i LAV 2 Reitan B Wolfson (1985) #EFEHY TMT » Al A I Bz Ay 72 - Al B2
BEEMRERE - BEES - BRI R B85 A EARYE < HIER S TMT-A F1 TMT-B @647
TMT-A £ 53 FUFRE B R EALER | 2 25 (HEE T - HEER s B lie b - B8 1 BniR
FrERlg - Bilan © 1—2—3—4—5 - DUHIEif SR - 8 ey ERE 5 TMT-B &5 AUHE E 55
B BEET (1 213) M 12 #HEXFE (AZEL) 28R #lal: 1—A—2—B—3—C"
DU S 58 5E B ~ i 22 R RE ST A B IS - 8 TMT-A #0931 S » TMT-B & & ZE 5 KA 78
B (AE 1 FTR) » B3 » MoCA J2 H Nasreddine 7£ 1995 S 3 FEER AR A5 HIES - (Bt 2 A A
Ear =X Rl S N SRS BRI - DU GTHE R AN B E AR R IR EE AR AU B - I RERR:
BRI 7 VS BRIE B LA R S nE B A #e  ( Nasreddine et al., 2005) ° MoCA ‘H3E 30 {HEH - TMT
e R A — - BRANYE Trails B HIEETIRE - HIEEEB R S HEFE (1 2 5) 15 {#5
FH (A EE) 2B EE - 64 : 1—A—2—B—3—C—4—D—5—E (@ 2 Fi/n) »

1
TMT-A Eil TMT-B

Note. Adapted from The halstead-Reitan neuropsychological test battery: Theory and clinical interpretation (p. 95), by R. M.
Reitan and D. Wolfson, 1985, Neuropsychology Press.
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2
MoCA-Trails

Note. Adapted from “The montreal cognitive assessment, MoCA: A brief screening tool for mild cognitive impairment,” by Z.
Nasreddine, N. A. Phillips, V. Bédirian, and S. Charbonneau, 2005, Journal of the American Geriatrics Society, 53(4), p. 697
(https://doi.org/10.1111/].1532-5415.2005.53221.x). Copyright 2024 by the John Wiley & Sons.

B A Lt B K2 1Y Reitan B2 Wolfson (1985) ZEREHY TMT » DA Nasreddine £ A (2005) #EEHY
Trails B » fifi {1 ¥ 2 DARR AR R - Bt ZEAEREER P22 - HEAE OIS - W
BB ERE0RE IBURRIR » 52K Delis F A (2001) #£ Delis-Kaplan $W{TIIEE R (D-KEFS)
HENE SRR > FHARRRE S RE I AR —RAEESHE  LEKEERE
i A B T 22 975 B o Delis 8 A %S & Reitan YR > #2JE D-KEFS HUEMZE R | (Delis-Kaplan
Executive Function System-Trail Making Test) * 25 71 # /T I REE B « HE R # (visual
scanning) ~ #{ F FF ¥l (number sequencing) 3 F ¥ %1 (letter sequencing ) ~ # F ~C F ## #2

(number-letter switching ) DAN EI{ERE (motor speed ) ° HELARTAH 25 7e 1 b 1 B HE 2 B8 e A
HIZHE - FHEEBER TR EEE I TR B E M - TEEET)  EEIThEE - BifEEE
(2N 3 Fs ) -

ST HA Demeyere 5 A (2015) BA#E & ¥ EUEA BRI FIER R TH OCS » FF{d EdH EAHRBHRY
TRIFEENGES, - BEFES - BB (praxis) -~ 5LIE « BIFHIEES » WAE 2021 FHFE PR E NI E
LT B OCS-Plus » FA R HISE AR AYRE AN AL o AR » 72 _Foledy TMT JEIBRRR A B 5 B ST Pk
Z [ » Demeyere & A G R HLEME R MBS RET(5IERE S RURRAIDNRE - (HEEE RAIZE EalfRiER
FEEUIRE LB S UGBTI AR e ZRIFELPR A - F M A HE U R A RE A fE R R
HNGEEERFHNEEHEN S g2 EFEEREE - A - Demeyere B RILAIE @ 2
J& OCS-Plus ®.3% 10 {EFfl5# » HA—IE Trails WIS 3 @G5 - FRAY KB FHE TR
FBENE R A RIRZ B FIESE - DIREAZE/IYAZETEE - fla0 : EE—RE
BEARHTEYERT @ ZREE B/ NETESE  BE_BEFEPTEVBRT » &
RIEARHAAE/INETER ; BRI RERAERE Z METZENEE - WKIEESEERH
RZE/NETTHRERMEE (WE 4 Frs) 0 BT OCS A I TIhREESE « FE ST (attention) ~ FLIE

(memory) -~ Z2[H (spatial) - B %% (awareness) & FHJE (apraxia) ° DA F1E (perception)
HREST o HA o OCS-Plus B#EALSEARE MG T B - BB TIIaEE & - HEIFE o ks
IHEE - (HEEARFFEHAZE0Y TB-TMT B ATZ S - H OCS-Plus 57 /E— 2L 2R : H— » OCS-Plus
T ERHE R E S RIRRAIEE ARSI AT R REE  AEERE - EFEEREEA - &
IS mE & A (Demeyere et al., 2021; Humphreys et al., 2017; Kobayashi et al., 2020; Webb et al.,
2022) ; H > Demeyere % AfRE OCS HIEHNS - HACHBDIBREAZSBRERT » FEHEIIN 18 5K
Z 98 kLM o WP E S ERERIEUE 2 0 AR RS EIE EE T UL B AR - R RS
FHEIFE2EE - HCH BB ERRAIIFE 22 B 58 7 2 TR AR 2 A 2R 1 B w44 B 1 2 A= PR

(Tosaetal.,2022) -
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3
D-KEFS-TMT

Note. Adapted from Delis-Kaplan Function System: Examiner’s Manual (pp. 41-43), by D. C. Delis, E. Kaplan, and J. H.
Kramer, 2001, The Psychological Corporation.

I 4
OCS-Trails

Note. Adapted from “The oxford cognitive screen (OCS): Validation of a stroke-specific short cognitive screening tool,” by N.
Demeyere, M. J. Riddoch, E. D. Slavkova, W.-L. Bickerton, and G. W. Humphreys, 2015, Psychological Assessment, 27(3), p.
884 (https://doi.org/10.1037/pas0000082). Copyright 2024 by the American Psychological Association.

FE R S E R - AR IR SRR R R Et - ST HIBR TR IE B
FPEfTEEAl > D-KEFS $BHR R H B i HA I B A B (835 - E Yt - Reitan B2 MoCA-Trails # 5
AL G B - W KRR ANTEIR R T IhRE RN RE ) - R AE I 5B G =0 g KRB AT RE
HK > OCS-Trails &t 7a il SCFHEaH L IR > DUPARELAIME R R BRI AL - BERFLEIA B HIREA
WSS - (HAE AN MRS - T8 22 A R (LIIRLE T B 5 177 D-KEFS SR g
FETLETESE - REFR (SRR AIMREHEH] 2 ST I REFR IR BB RE I HURRE. » W R il - T
P~ PR~ B S R B (El R - Horp » 4E D-KEFS 55 = (El fE 5 Bd 8 VU 155 8 S sl 5
FRER - HRNREFR RN TER - TR GT < P BEE - D-KEFS BEEMNE @S FR
AP B BT ThRE R AR B S A R & TR - B HGE AR SR8 A LB g K 2 =l %
B WEZEREEERAT (Delis et al, 2001) - fAIL - AWFEHR2% D-KEFS @B H 5
I E T m SRR - 8 R B T LS s B AR -

() B VB NEER 1 Z BB A S8 2 i B SE e Bl BT

ARiF5e22% D-KEFS-TMT FUE 16 5 B &2 F7 B 2L » D-KEFS-TMT (Delis et al., 2001 )
HEAEEE - BE-ERT  MES2EEFEEFERT - HBFTEA R EET 3 - HE—
RARHRSGEE TR - BB R E R TR E B 2 EARRE T - (BT FY o RS EEFR
T 1 EREET 2 BT 2 BT 3 BT 3 BT 4 DUEHE - HRIEFERIRG—EE
F16 0 ZIEER T EARBERE I o BEEEATRERR R DFEEIRE - BE S FF
H) > RS EFRE TR A &R TE B WXTFR B 23 SCFRE C - DASEHE - 1%
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HANEFr & B i % — S SCF R P Z B DA R - B ERES P X FREET PR - BiHE#F i
FRIHAR RERY E BEEARAT - BRI S iR - iR 2 B E R M S R i
EEF 1 BRIGE— R EIFRE A - HIEFR A BI85 2 B 2 B8 B - DIBLEEHE - ES R
D-KEFS-TMT HIf%(s » W ARSI TIIRERE HIRE ST Z S8 HIGEME: - BEEM2 TR 3 - [RINF R B A 438k
EBENEEERGESI LAV HIREE « BRAE{FRE - 2 EEFER "5n ) RIS E
7 FRAEEIEIRRRE - G5 A DAL R A1 MR R BB R T SR 2 B BB (F S e - 3 — R YA &
HR BT - FRIGERES - FHS S E TR B B e VIR I RS AR B VS 1% -

FliHR K 2% D-KEFS-TMT 8 B~ B ro B 2 g - (EAErER e Et e m R 2
HETTIREEEEHE « H— » D-KEFS-TMT [§8E=CF %5 » S RHERRIEM K - BTSSR
ZEIEM S » TREG RN BB E KGR FRE ST » RIS RIS b e Bt 1 57 FH 6 [ 2 BRI A
HEAHZE R D-KEFS Rl 1635 =X F e yIRlEgaR et - iR RIFFE SR 2 ¥ES% « = » D-KEFS
JRRR R AR A IS - TEEIES R Do B - N TR XS A T 5 H = OCS-Plus {REFHUE(L
(b T BSPAR E RS A TE 2T ( Demeyere et al., 2021) » J& BB B4 R B P9 411 B3 A 2 i
L o K525 D-KEFS-TMT WYIEHR SRR » soiRaEE1H B ErIRGIEL (IR - K A< 8 B
XFFY - DUEE RS8R 20 - I B AR AERER A Tat s LR - FESRVER -
A TR W I DUSEAR FE S R E RS S Bt T T BASE - Rl SR G IS Ry A (Y m] S B
Btk - DU FE R R BT O REHIBS Z BT 14 - BE BRI - BRI 2 REAIE L2
P B SPAR R ( Tablet-Based Trail Making Test » DL T TB-TMT ) ©

(=) WBEORINER 28 Rl sE

HEME T B SEAR R (TB-TMT) ¥ K BT D REERR AN AGE Ty - AR B - i
TG S TIIREFERE - DAR IR B RE ~ B ERE S EATIHIGEST - TB-TMT PO TIR
BERRERS - DU — RV B S 2 P AS (75« & (ERe e T I B A i S i S B (s Y
[ ERF A - R HATBS RS AR (Woods et al., 2015) -

AHES TB-TMT EE M EHITIIREEEEATIHIGES) - TB-TMT W KT TINRE » EFEHIHITE
FRFFE] ~ BRI R SR A O D e B U B RO (B R @ B (CTT) (FIMsEe ~fEme % »
2015 ) TE R EIRF SR & Mk - DL PH527E2E ( Simon Task » f§#% SmT ) (Simon, 1990) ¥ iHIES ( Tower
Task * %% TwT) (Delis et al., 2001 ) #5558 TB-TMT 2 $1J1 ] % 52 e ] o #0055 £ P ] oA ol
& o TB-TMT W K HYEEAGRHIGE ST » B FE R BIF AR ~ Eh(ERER - RIDURJERFRE{EZE (Reaction
Time Task * f&f# RTT) (Deary etal., 2011) f5f# TB-TMT Z EAZIFIRE IR AR RARRRE

P oK (CTT) BRI E N E - MEMEHE PR (CTT-1) S i iy [
(CTT-2) - {R#EEIZ F 2K EFAL 1T DhRE AR ZE Dh RE AU AS LB 1 B3 2 — (Shibuya-Tayoshi et al.,
2007) ° CTT W RHIIHRERBET « FIEBHEERE « SBUEES - TEET RO EER » haEn » K
IR e fnsE - AN HEERAIIREAEE (FPEME » fE2E > 2015) - Hrv» CTT fEEAIEHE PR
TB-TMT B{ERFR - DAK: CTT W& B HARE B TB-TMT 55 B RE 5 v R AR (0L PR A B I B R e
HARITER CTT Rl A BB E TR - &L T A HE PR ) {FR TB-TMT " Bi{ERER
CRHET E o A TR SRR ) (FR TB-TMT " EAEERN , J80Z T HE - PHEEHER (SmT)
IR E BT IIRERIAAVGEENTESE - IRIBWNEFE R 5 B R B R R O RHETT RS
J& (Simon & Rudell, 1967 ) ° SmT 7E&TAd ([ HE 2 H11 Bt o S RE RS A 201 - TEMRHRIEER I
JEREFE T - ARt 2 B 22 N E e T 2 2 ENFER A - R IERER S - BHIHE
]~ EHAEE I (Verbruggen et al., 2005) - ARFFEIFLL SmT #Y T HIHIRER | B TSR |
{ER TB-TMT " I (G HERER , B "B AE , SOUE T H - 5B (TwT) 2 HEHYPKRETE
(Gnys & Willis, 1991) ~ JIHIFIFEANEE M (Welsh & Huizinga, 2001 ) ~ ZEfHIE] « HAIE2E G
TEPITIEBAEIES (Delis et al., 2001 ) FBLER T H000 BB TIIREAES T 2.2 —4h » I 1F Rk
OHEER T T E o 72 D-KEFS-TwT WU - EIERSEIIF R 38 RO RS0 B SRR Sk fsE - &
SRR 2 S BT DhRE Z NIRE ST » B SOR AR B - Fon BRI RE A E - A TWTHY T 5&
[ERAN ) {Eks TB-TMT " IR G | SRUETE - KERFRBIEE (RTT) (RIS B 2 WA
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U ARR AR FERF [ (Deary et al., 2010)  BFZTEEIR a8 EH 5ol P 3 g AL Ao B LA
FHREI: (MacPherson et al., 2017; Salthouse, 2011 ) ° $EERFNERIAEE - & 6 AEPMER TMT-A
A1 TMT-B FF{d iR FE s FE B2 /) (Christidi et al., 2015; Hu et al., 2023; Wang et al., 2023 ) © Jt4h -
HEME IR 15 oo B B 22 M RE T~ I  FCIB SR A A B th LB (MacPherson et
al, 2019) - ARFFCHE LA RTT /Y T A MBS | B TR Ehis i (F8 TB-TMT " i & i |
B UEBERR , ZRHETA -

BITDIRERHER AN E SRR A E (EE R E B BT RatR - ot R s B B R A B (R E 2
A T B BT R E AR B A E B TIIRETT R A RIR - AR » A E A
M EHITIIRERT T - O E AR ] AR (E RS N EIVRE A=A A A (Dekker et al., 2017) » 3£
ORI B R BT Rt R 2 BT IhRE R ss ()  RIREfR KA N RIRRAIFERE - AFFE#F LA
R TDIREFERE (CEFI-C, CEFI-J)  C(U#l5#H ~ MRféfi » 2018) -+ B TB-TMT Z fE1F B R AEE
FHIRESIAH BRI & 1 T TR A B -

% FRTA - CTT AR B8 HEF IS R A% » TB-TMT FUBh{E Rt dnsg - B S i i S e i
¥ » TB-TMT HUEHA S EIF A - SmT AU » BEHAR R AR - TB-TMT B » SR g SR
MtHAE - TwT BSER IR AR/ » TB-TMT BUHIHE B R th A - RTT A58 e B B
RS fnsd - TB-TMT FYii & i I i th #%g - TB-TMT RO {ERS RS th %5 - CEFI HYSENS 178  #H4%
FH B BRI F TR AR - TB-TMT RO ] B e [ 2 1 i Bl i

FELL > DLCTTHY " B AR HE PR ) A0 T B EERmERY | - SmT AY T HIHIRCR | F0 T AR |
TR TwT /9 THIHIREST o - RTTHY T BIERE REBIRR ,  T EEKE e,
DAR CEFLHY "oRUETTE) , ~ " AHAHRE] ) & " EEhiedl ) (ERSUERBE - HE  AFREE
HY TB-TMT » EES KT T IR (TS B I B e s i~ SR B i M S i e - DA RE A RE
Ryl B AR R A BN (ERF R TE o BRIBL - ARWFTe DAFRENE B B (S AT - RIBS R TN
EEEMERE RAUEREE - DB EHENE (CTT) ~ FHE/EZE (SmT) ~ #illkE (TwT) -
[ ERFRIESE (RTT) BEASTRREAITINAETEIE (CEFI) TEEREEZBAE - 15 TB-TMT
PUERARRE  [FIIE R ES TB-TMT (E1ER R 2B PEES FAIZE R -

(19) WHEHK

AW HIEF RSO " EME TR AR . (TB-TMT) - G —2 ¥ R (U B e
TTRATH I  (EREERENISE o FFERIE B LA R ISR T3 - SRR A B B2 B
FESF BRI R SRR AR PG - IRERER D ~ MR DR 6 A _EAOARRBRRR I o B 3803 RS RIS
S H AR Z —EE AR R E R R A B R B E T AL E AR - Kt
BRSSP TEIE BTt 2 88 R TE KAV EZBITIIRE - (R RE= KA BRI & I TE R aH
T2 AW FeFrim S A L E R BB T LM R R THE A HE S BER -

Jiih
B Rt R B R LR - R =ER S - MR R REGERE - X DI E
TEWFFERRASEL T E L AT - AR E L 2R -
(—) WiEaEH
1. P05 B wF SRR A
AW HI G T S SR S T A T R R g - 345 1,046 (R 7e22 803 - 350k « BV (=
FREAFER) ~ BITE - &rhd - REBAE (GUERELL) - BEREAEER A SRR -

IRIESERS ~ il - PERIFRIERIN G RE RIS - SPIIER Ty 14.17 (4% = 4.05 5 #ilE : 8 ~
29 5% ) A 515 4L - (HAREEY 49% - FBIEE 531 7 - HHEEEY 519% © £ 37% K EHALAES - 26%
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AE L - 24% K E RIED - 13% 2 EHRAD - BREEFE I - BB/ N EFEHR (N=354)
Blh (N=280) @& (N=217) ~ RE (FWFERLAL) (N=195) -~ 40F 1 s - A2
B TS BERERE ) I BN REE - SO PRRRAG IERVREDIRERE ARG IERUmSE IR - (g tgg » bl
BN, o B E I RSO BT (BIAD - EIE SRR ~ BSR ~ BOEHR - SEVIEA
EE - EEAIHE - SBERRIE) - EERMAPER - FUEREERGUEWEN 223 - —BENEE
R =3 DL BRSBTS i e 25858 5 /0 s Dl b~ GIRSEEZ ke - DARCEREANER
FCIEIEmER S - B W R BRI EIR - WIE2BE O AR 1 DIB R TB-TMT BYE3E
AT - AR EE] T B EEATE R e M E T O 2 B EAEEEE ;.  (Institution
Review Board, IRB) #HALE#E » FEWTFEPHIG AT - AT 2 EEHEEN LR I ESHIERE -
SERCHI BRI T (2 Bl i -

#1
HIESE R 722815 53046 (N =1,046)
ED B+ = REE Ex
|2 PERI N (%) N (%) N (%) N (%) N (%)
JEER 5 48 (13%) 74 (19%) 25 (7%) 46 (12%) 193 (51%)
=z 51 (13%) 76 (20%) 31 (8%) 31 (8%) 189 (49%)
/Nt 99 (26%) 150 (39%) 56 (15%) 77 (20%) 382 (100%)
HrEs b 60 (22%) 25 (9%) 39 (14%) 20 (7%) 144 (52%)
8 59 (21%) 27 (10%) 26 (10%) 19 (7%) 131 (48%)
/NET 119 (43%) 52 (19%) 65 (24%) 39 (14%) 275 (100%)
R 5 46 (19%) 19 (7%) 42 (17%) 18 (7%) 125 (50%)
8 40 (16%) 19 (8%) 27 (11%) 38 (15%) 124 (50%)
/e 86 (35%) 38 (15%) 69 (28%) 56 (22%) 249 (100%)
S8t 5 31 (22%) 17 (12%) 13 (9%) 9 (7%) 70 (50%)
S 19 (14%) 23 (16%) 14 (10%) 14 (10%) 70 (50%)
/et 50 (36%) 40 (28%) 27 (19%) 23 (17%) 140 (100%)
HEET 5 185 (18%) 135 (13%) 119 (11%) 93 (9%) 532 (51%)
169 (16%) 145 (14%) 98 (9%) 102 (10%) 514 (49%)
faEf 354 (34%) 280 (27%) 217 (21%) 195 (18%) 1,046 (100%)
2. HBERA

AW I B B L - T T Al B AT B A - KA ELBEEEY 500 RLETT 25 e R B PR BLIUeR -
ARWPFE2EE 1,046 (7 - NEHEREER (BUNDFER - BUNSER - BT & RELLE) ;A
HEAFE > R AR - IR HI R AN FE - ZRBEER - DK =2 VU(E ik
HEFT NI LEBIHEE - MIBR TS ORIFRIEA - Bt - AHEREE TR S - BIFS ADLLP > REHFE
PEEBESITT S FUFRTERYES 100 (i > FEGT 500 (ZWTFe 2 B E AR EHK -

HRIE BT P BRI N D BUZ i R EEE DA (NBGEFEGE] » 2023) - DISEHRH
KHERERANCOETHEE - DU 100 f0RB1 - R 2 - HEFE TSRS e A
RSP 45 RS - FRTEHESFR > RRGEERRE A FREZBFRER > DULhZ
eI sE2 8 ARABRE -

#2

FEBH R T 281 A REE FE N T EL ik
FAFRGA B/ Bl = RE
8 ~ 9 5% s ie 1.51 8.28 28.57 61.65

LTINS 2 8 29 61
(ETH)
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#2
FAEE R T e 20 AR B IR A T ek R (&)
SR il Eils = RE
10 ~ 11 3% Eefi 53 Be 1.52 8.42 30.42 59.65
ELETN 2 8 30 60
12 ~ 14 5% HBl i 1.53 10.00 33.07 55.39
A 2 10 33 55
15~ 175% s ie 1.53 10.00 33.07 55.39
TN 2 10 33 55
18 ~ 36 % Hp R 0.07 1.45 18.29 80.19
IE TN 0 2 18 380

A2 B o R dEES ~ HRE - mEES RO - A A BGE P ECR] BYAS RR TN BRI
(NBGETFECE] » 2019) - S EIEIHE ABLEIR B 403 03 01 NBURZE © 220 {7 ~ 130 fif »
130 fi7 ~ 20 i o ARFFEEITAR L HE - L3 500 (72 EERARTTHERER - HEEARSIAUE 3 Al
oo SEHEERSR 16.35 (1EHEE =478 FIE : 8 ~295%) © A 250 i1 0 SR 50% - Bk
H 250 i » (HHEEEY 509% © #5744 % A ELER 0 26% 2 EH TER 0 26 % 2K E FEES 0 4% 2K E AR o H R
BE TR - BEBR N ER (N=100) ~ BUNEFER (N=100) ~BH (N=100) ~&H (N
=100) ~ KRB (HFWEMLALE) (N=100) -

#3
A (N=500)
B/ B = KE BN

T 35k PER N (%) N (%) N (%) N (%) N (%)
JEEB 5 22 (20%) 22 (20%) 22 (20%) 22 (20%) 110 (100%)
8 22 (20%) 22 (20%) 22 (20%) 22 (20%) 110 (100%)
INET 44 (20%) 44 (20%) 44 (20%) 44 (20%) 220 (100%)
HED 5 13 (20%) 13 (20%) 13 (20%) 13 (20%) 65 (100%)
28 13 (20%) 13 (20%) 13 (20%) 13 (20%) 65 (100%)
/e 119 (43%) 26 (20%) 26 (20%) 26 (20%) 130 (100%)
EE 5 13 (20%) 13 (20%) 13 (20%) 13 (20%) 65 (100%)
8 13 (20%) 13 (20%) 13 (20%) 13 (20%) 65 (100%)
/Nt 119 (43%) 26 (20%) 26 (20%) 26 (20%) 130 (100%)
AL 5 2 (20%) 2 (20%) 2 (20%) 2 (20%) 10 (100%)
8 2 (20%) 2 (20%) 2 (20%) 2 (20%) 10 (100%)
/Nt 4 (20%) 4 (20%) 4 (20%) 4 (20%) 20 (100%)
st EEl 50 (20%) 50 (20%) 50 (20%) 50 (20%) 250 (100%)
8 50 (20%) 50 (20%) 50 (20%) 50 (20%) 250 (100%)
HEET 100 (20%) 100 (20%) 100 (20%) 100 (20%) 500 (100%)

(=) IR TH

AT E B e T AR E R M EEEEHE E BT Rt - HPaEHEE ORI
(CTT) ~ PEEEEZE (SmT) -~ BBHlE (TwT) -~ KIERFREEZE (RTT) » DA BT IIEETE
& (CEF1) - {ERig b Ml PR (TB-TMT) HYRGERIR IS 2 -

L AWIFER R B Z T Wb R WSS B . (TB-TMT)

(1) TB-TMT Z #a WAL 7 « AW 52 $1 I Delis % A (2001) Fr #f7 L #J D-KEFS #fl B 12 71 ] B
(Delis-Kaplan Executive Function System ) Trail Making Test (TMT) #EfTHSCRZMEST @ WFEH
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FIRRACEI R - B R PARER(ECAT I BR LR - DA RN B P (TB-TMT) - &%t - bf
FEIGREFHNRER - HHEEEE =M OB RHR R - MR R E G - 586
eI S BURRES  SEREIREERP UL - RREREE YR  EIEREREE R 0 FE—
(ZAEE PR LD R H R N A - DS Th SO IRE ZAB D - (ER8EE TB-TMT HYEL
(A LHERT - B - R ESE R SRS 5% - B APP BUHE AR ATSEST BRAL(LaEeET - DABH S
Android 3% fR{EZEAM 2 FEFHTEZ - fEEE TB-TMT B - 5285 AI6E FSEARERS - DIFfEuEM
PR G TR -

(2) TB-TMT ZHIEEAFEEMN o TB-TMT 52— i 5 1 b (755 B — SR 51 1) 85 7 B [ 2 e A AT
% o FEMBITIIREME 2SS 4 B /S8R 8T - FLGEHEERTIREEE R RTE
MEBIEME - W THERE - BTHEF  EEEE RS - 155 | R - 55 2 BB
P~ 155 3 AP EEFERY -~ 1B 5 BiEEEHEIUE B - (RE e 2 EEaE s B Ll A 4 B
T TS RS P e 2 SRR PR RE RV BB K} - FIFTEEL T 1 - WU B vl DA RS I A (B R n B
Ve oy BB LB A5 BB —FHE L T B R PR R B IR B R - L A(AE SRR IR EE L -
ISR DO S - Rk 1 1501 ~ 150 7 ~ 150 5 ~ 240 1 ~ 150 F - JAIERAS #0515 554 -

(3) TB-TMT flif)y - wioe2Eda e i 2 b o ai - Sl A SReen il H i g - 5238
SHE R A KRB ARG RIS - FREHGEAIIIEE - DAMECRHRFR 22 BLE AT RE 2 FRAITREBRIE - 215
SRR RHEIIRS] - AR 7E2EETE 150 @A TIARTEMRER 12 3~ 5> DURAE 240 P ITIAR5ERL
1652 4 > HIFCIEHER - WECERS (LT 7222 B SE RS 1B BT P 7R BURRE ] o A Ba o B e e S0 ey 7 =X -
FERI A BHEL TR BRER R B S - BT TE 2 B H e R B AR B R -

(4) FIEBEEEEIS KRRRIBEST ~ Bt et - ARER A LGSR - SEEEHSIREESE
HISERRE T - e 2 BE REEE IR SE I B R H - Hoe ks R a2 B R R R IR - 3%
B HARRE Ry st AR S HE - BIAN © WSR2 BE RSCHIEHT 4 - HoEpIF Ry 240 7 - HREZREF Rih
RS IE o AT Qe S B B R a2 IEHER - DIAIBTRARA B R - B 1 2
5 BRI ORI o DUT st BRI B EREFRAIRE 123 - #% » DA EfaiEiiean
B3 B E (S R HURE A DI RE -

TB5E 1 TR R « PROLSTAATR B Rl i B R R RS, - 1B 2 R TR R - R
Zt e EE R BB FESIE A MR EET - bR 7 EAREER 25 - EFEE R AT R
Tl TEETIRIEBILNGE - 1637 3 HREPE T« WiFe2 e g RO R — B fER T
BB ETHRT - IORRT EIP B B R R REAY B RS - 163R 4 BIREIV B 51« It
R SR 20 - (5 BRI SR 2 B B A IR Py A2 8 2 A [F] [ B 8y 2 [ AR (BB - 254
W2 TR ~ [ EHA D BEE I EEE RGBT ATV IEEE - (RIS HAIRRAIRE S — T Th
BEEYRRAISENE - 1555 5 B FEE © FIDARHERE AR EERE - R 7e 2 BB BB ESHE - AR AT
22 B AL 15 - M B 38 O B ' T B E e 11735 BICAE A SR DR IR SR L RR R - A8 TN BR AR
ZEETHGEGED  BEER4

DUNRIERAS THEC B0 8 2 ) WO TR - 55— THIEME © miAdimfiiie ] (1535% 1) {eBisfasd
FORMEIR T E R IR R - R AR AR 2 MR R  EEINE - B IHEE
BfER R (53R 5) A ORI 7E2 BB H S B B » N2 - B =THIEHE - ISR
el O CIESE 2 INEBE 3) 7 2 8 CIE5E 1 &S 5) /2 IR ARt 2 B & B9 IHIRE T
£ RCZIRIR - SRVHIRTEIR « BHRIEEIGE (RS54 (B 2 InfE5R 3) 20 R
HRRESI RIF - 2R -

2. QEHEBRZETH

(1) EapgEiats (dh3gk) (CTT) - AWFFeArERA CTT @ AEIBEREEREEE (2015)
5% D’ Elia ¥ A #& & .2 Color Trails Test (D’ Elia, 1996 ) #fTHReRH(EE] - CTT BIER{EI 5 »
CTT-1 fHERAIEHEFEL CTT-2 B &8 » A EESET 1 £ 25 FEHIENLOBEREE - &
FHTEEOE RS - RPET | 2 25 ETEEHT - HEE K TheE s « FEEERTS -
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HEEHE - P TR REHBROSHT 1 225 RTHF | EmHIALCEREE - EMEE
HEHEpLOHEEG - KFPET 1 225 DURYIRR(EE R - HORR T R AR
EFPYIZ AR E - W R BEETT - RRANTEME - EHAERES] - CTT HYE USRS 5k 28 50 5%
DAERRRRECA > feftZ @ 2E NERER - GRCETHITIIRER S © MEHIRFER 10 708 -

(2) PH2EE% (SmT) - AWFSEFT# A SmT » F2E2% Simon (1990) AYTFZE » 32 S E ]
(inhibition ) FI#EHA (switching) ZHETT » DMEIX EIRHNEA L RE H B2 - A0 I01%E 52— SR
= H 5 = AR A - SR EE DU R RSET TR » AR IEET 136 B - SREETHIFRIRH 2 F -
S B E W ERIRIEAS T AR BIET T HIB R nO S - SR e BEE i 0 sk 3 T H T M
HIHET - AR EE = (A5 - B GlgHIRSEFEEDR  2HEEEE 2 DNIRBEGOLE
A GEEAGE  IE Y o — 3 32 B o B AR RIEE B HE - (B IR
wEAAECER - & BRI AR — 0 KIEREE A (EENSER ; & ailEafmHE RS
T —5 » QGG HIEIIRCER - HIEE A 40 & - S =@ HEE A - AR A
ERSCHTANE] - S EEESCHIB EAIZIR - PRI IR B FE R BR (i H B e g sl A 8 - (Al - T
DURR 82 2 s Py 2 3] 22 B o e A F A B AORE T 1B = 3F 64 1 - IR BB R —5
H S JRE R R 25 1 B — R A SRR R T R 3 B0y 175 55 = i e A U Y S PR TR 5 1 8
T—EI S FERF R © FEHIRE AT 10 536

(3) B (TWT) - REFFEATHE AR TwT @ {22 Delis & A (2001) FE 2 D-KEFS #1711
R A ISR - FEENIHIGEST o IR R ST se & A IR B Bl = (B Bl _E R EA N E]
BER B R PR E RIS R - W EIERR (ERA A « — R e Eh—(E B - DAR RN Bl AR REE R
RIEIRR b o o2 B E R B E AR s H ANy - BG4 50 % % RE SE I RS B B ~ SERR K
B B EhRERELSE R R - DASPAG (RS2 A S - AAIEE - IIHRIEEIRIRAE E S - gk
SRR R BER IR GE IR E R BRI - ELINEI ] sE BB # 1T R E FTE B (Baughman & Cooper,
2007) - HEHIFREREAY 10 438 -

(4) XIERFRIMESE (RTT) o SRERR TR R A T80 & 10 A 3 5 2 e i S FE P R O R ] B K2R
HIFE IR ERIRE ST » 1 SRS R B iR B2 B {E S B RIS (Deary et al., 2010) - H
2 RS B 1] 2 Rt AEAERE TS (Burle et al., 2004 ) - AWFFEDL T S EREEIES | (ERSUIESE
AR Y RTT » EE 223 Deary-Liewald Z RTT 2 (Deary et al,, 2011 ) 2 35 2 B

( Choice Reaction Time, CRT ) -~ HAEZ[EHEH - WF9T2 8135 61 5 VU [EfE H AR EE TR E - 3
2 {HEHAR - SHEEAXRFREHELL | 23 W2/ s iEE BRI R ERFRRk - &
R ER R RIAAUE - WL B IR R R BRI B - BE NS — 2R R ER 97
FHNE FE(RECEy .83 » WUERIHAUE BER - CRT EH¥ T S FERF A (E 2 2 & S FERE [ ( numbers
reaction time box ) ZEAHE] (r=.68,p<.01) - JiEHIFFHEAT 5 735 -

(5) HhChEdToREsE S (CEFL, CEFI-J) - ARMFFCER A s A Bdphagfm (2018) " HSZhETT
THREFRIE , HHAYRKEE4RR (Chinese Executive Function Index-for College Students, CEFI-C ) EZE-H4=
fiiZ (for Junior High School Students, CEFI-J) {E R 9 T E - il 53k T SRMEATEY , ~ T AHARARE | K T
PR HF=AFR - SRAAEEE R 15 8 - DR R A SR AETEE - 1 5RF T7ER
TRE, 5 aE TRm2FE ) - B8 FRHPITIREREE R - CEFI-C BA BRI
—#1% (Cronbach’ a = .80) - CEFI-J h BAH RFHIAE—2 % (Cronbach’ a=.77) - {EEEFERE
#43 » CEFI-C B2 CEFI-J = [AIZ B B AU El R B AT - BURm{ERR A2 &R A = R F i
Bl ER O EEEE S - ERRESEBRE - ZRERERAEEA RFHIE « JUE - ffli R
10 733 °
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(=) TB-TMT W5

AHIESE DL 1,046 (E2HS R E B REMEE (8 ~ 29 %) AR 2 E (L5140 5B
M 532 i) AR EEE (JLES - RS mEES -~ BRED) PUEEEAY A BRG] BRE > e RE R
R DUBER R AR - AWFFCsRE RS AR 720 - BHE A S5/ A R B EE - R
M A\ B BRf g 2 5 2 A B BCEL B - DL— (o el A B B 15 (o2 8 E R LR o BT
ZHT - FEEIN 2R AR B AR i 3 T R R AR U B R AR R o o B R 7 B T s B e
BRES - fEIEAMEHIET - RIS B SR E NS - 5 S BRI TRR AR (F 3 2 FERfE =0 - B2 tF
RS EEETHEEAER - OGS - W5 E - BRTF > BEEE DIREH - BAERHE
EEEE % 0 BIIAYEST TB-TMT SEARFRHIES - TB-TMT & FEEE » 5SS A s mE AT
PG - T A TEEEE IR FRPIR - e 2 LB A RS 75 EHE R ST A SR AR &
A IR AP BOE T -5 2 BB R e s B Rt - SRR EE I BT B B s
ForZ BRI ERT - £E  EFBBHS - MEESWHEFAGEE | EREEERE - ki
T P T N ERAER I 2 40 #T » (RIS AH] TB-TMT B2 CTT » SmT » TwT * RTT K CEFI EH BIFE
W SUET B DUET AR 2 3 i b -

i R
(—) #hd#RGHEL Bt

AW FEAE TB-TMT 25 B I B FE AR Z S R ] (B0 ) BP9 8: B — R 37 0 (1R
11.07) ~ EE T 60 F (FRHEE 18.62) ~ BH =Ty 52 F) (fR1EZE 18.87) ~ 1BHIIYS 66 75 (FR

HEF221.00) ~ [EEE R 397 (FEHEZE 14.16) - EEILEHI R IR - [H5E = A5 R I EEE D iR
THE T (F(1, 1,045) = 176.01, p < .001) - BE/RHIIEHE S HEP 8T Py HIEHE = &R E 8T

Y7 R R+ (B IURY 5T Rk R B 22 A I3 BB = 2 SE R E [ (F(2, 2,090) = 224.95,
p<.001) - BUREEUAEIREL 752 B2 - $55  TB-TMT FIUEFERE « i EmARER - SifF
R ~ NI IBERRER  BHAIEIERR » U E 377 398 1871 107 » IEHERR Ry
11.07 ~ 14.16 ~ 14.83 ~ 19.68 ° AWFFEIU(EFERE - 15 s i Bl i (5 S i R f e i 2 S B A =
STEfRRE - R L E 2SR o TR R T T S B RIS R R B AERANRE S o DL B RS AR s I
REFEEE 2 EFGATE TB-TMT R IR -

& Bib(wREHIEE(REREE R ERL  RERZFEREANKR 049 FE 249 2/ B
TRIEIRRE « I FERE TR 1.74 212,92 Z ] » R Byl » 3 Bl 230 54U RE - Curran 2 A (1996)
MR DI BT 3 5 s SRR OS2 3R 28 1 (Monte Carlo method ) 3% B8 {E B H 25 TT H RESM T -
HIBMRREREU TR 2.0 2 3.0 Z[H] » IEEREUTIR 7.0 2 21.0 Z [ - HofmHE B SR R
HERESED - REREE (2006) FEHE IREELREUNRS 3.0 ~ IEFEREURL 21.0 BF - LWERWLH R R E
fmBlE T RBAC - IRIB LAl el %0 - AW R BB (Rl BB iC - HIETE RN R MRy dE
mE - EIfEMIREEE G - EERAERESENRENIEENS - A LMREEE B2 FR T IEE G
T (BRER > 2023) -

A ot o SRR ER ST AR R EEEM S - AR SUREE ERBE 2
FEIHEZ - Mishra A (2019) f8H - FEE R T HAIMHBE ~ EES © ¢ e EfE RE ST F
BARBGE 100 {5kl L - ERF AT E N2 F ERFEME - g » FEBRSHITEFAEE (University
of Glasgow ) 2 [ FRELfifFERIELFER PsyTeachR EB: (2021) BT B EHAE - fEHE BT
fE/NMER (N=10) T GREFERENRZE - MEAEAR (N=75,000) - ZHAKE K HELHE G
W EEEMINORE - AEELERER R EEEAE - ke FRAFELEAE (University
of Pisa) HUMATEEZFZ Paolo Frumento (2023 ) f2HI ¥ B ECHVIREA - fifgHEE R EIRR
DETERFEFERAC M RBEA R R RN TERCRFIET SIS rT SE MRV YE -
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(=) RS — PG

R BEES TB-TMT Hl5 3 S 2 G5 A R B A ERIRE B0 > DARUE R Fe A EY 40 (20 5%
SELFHETT RIS (8 H R FRH - PRI BRI RERBCLERRA A REIE2E 1 - BEIE
F1 > DURGE G B RANEIHF RS2 8E - ARSI o 5 ESHE - B 10 A7 - Bl
ONTHERFEIR - [EEE | BIEE 5 ZHHRBEEZEMR (r= .40~ .55, ps < .05~ .001) - 2R TB-
TMT EG 2 0Ifa e -

(=) MpEiEs
1. A g 1

A R R E 2PN - AR UBASETTAERI AT - IS TR Mt 1T PO A TR SEAHRH D
KA () 50 ZHHBRREL - (ERA SR Z WESHHERME - DL Pearson FHEAZAC % B
B RUMERAME - 3R 4 ATA0 - AR IEIRRIRO B BE 001 RBHZ/KYE RIS BT IhRE
AR DORZ IR - A5 RS L R i PR BB (R R[] ARSI AR (r = .07~ 21, ps
<.05~.001) 5 ByfERFFEIENHIRT R SR (r=-.28, ps <.001) ; I R ELEHRART TR SAHRR (r
=-36,ps<.001) - AR > EEEEEEEIORTEER - SIEER I RERERER L -

74
TB-TMT & {E 5 S 2 AHR (R R (N =1,046)
1 2 3 4 5
1. &5 — T -
2. EH R B T 3 -
3. B SRR R TR 32k 42wk -
4. & BEVYEIA E T 8T 36k 3@k 39k -
5. (S HEE RS 2] %k Dk 20wk 20k —
1. FEIE— R e R -
2. PRI B ERER 2]k —
3. PR =R RS -.06 - 28k -
4. FERE DU R 07* -.01 S 3EHHE —

*p<.05. ** p<.0l.*** p<.001.

2. R RIS

TERAERARAE HTE » DS B ACHE (T TB-TMT Z XS Es - SR SRR (e & 040 E
TEEE R BT RatE - B « P ORKHETEHEREZE « FEEEE « B - RIERR - DIRFsC
R TIIREFERE - Ryfo ISR ET TR R B LA ELB I & - AHIF 92 (15 B e 17 o0 o s Ul 8
B2 FBIE 1 R - A 2 EOYERRRD - AR 3 MGG « $51E 4 SR B -

% 5 B TB-TMT Eil RTT » SmT » TwT » CTT K CEFI FITHRBARE, - #5383 - il B Hr e i
BN ERG I B B AR (r= 27, ps < .05) B RS R I BR N i B A He e Fr S R R fn e
HEpErR Rtk - SRS E MO RE T RAT MU S i iR i ELL A (75 SR AR ] EL G B (EAHRE (o
= 31, ps <.05)  BUNBELSEHARR A B EER R AT - SRR M B A R R A
07 FFEE AT - SHICR T TR R 32 SO R R B G5 SR M B A B AR (r =
26~ .38, ps < .05~ .001)  FoRrESEHERAHNH SR AT TR R A A SMER AR 17 55 e R th i
56 > ERMNHIGE I - DARIE IR A& SOR RN R o - IR BRI e - B RIHNHIRE Sy -

SRR IR T T S T L 55 S5 5 R R B (EAERE (r = 16, ps < .05)  FIRPE S HI B A EHGSUR iy
TR A - BB R BB S S R e - SRR - SR AR SR o SRR
Fi] B 58 i A P R TEAERA (= 26, ps < .001) » DT ER AR - i SR RN I th i

o BRI IR R A - DUGEIRR B B B (E IR A B IEAERE (= .17, ps < .001) ~ B8
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TGRER IR A o BERFRI R - BB ERREIRE A - AR EMITRIA - SRISTTE) -
AL 5T e Ty 97 o AL i A A R R T R o1 [ SRR P B (EAHRE (= 17~ 32, ps <001 ) » IR
BITIIREFRIZAE T - TR RIS R IR SRR A A - S TThREfRIE B RITFRI A e -
HZBIFEERE TR E ST - BRI - FE - S REE e -
FERFEI - R R BRI S FERS R SRS TED © RERREE  ErEERIE B AR (r= 19~
32, ps <.001) - BERFROEL B EBEFPRER - RIEREIFRIE B LM (r= .17~ 27, ps< .05~
001) o HIHI GRS NHIRR ~ SBRHRA - SREISTTE) » AHAHE]  EE)iEsE B EMR (r=
17~ 38, ps <.05~.001 ) o BEHE HERF B SRR SRR A B IEAERE (r= .16~ 31, ps<
05) o FEEREER © TB-TMT BG83 RaRw e -

#5
TB-TMT H& 0 Bl s ket 2 AHRA 70 B 2

TB-TMT ${TILAEFR IR B AL AIRE

i S Eh{ERE bl B 5
FE FREF] FEEF]

CTT (N=54)

i B VR R R 20 27% -.02 20

P B 23 13 13 31%
SmT (N=625)

IR -.02 3.05 26* 11

RS -.09 -.01 -.18 16*
TwT (N=545)

SERHAT 33k 7% 38wk 3%
RTT (N=771)

R I IR R 26%* 14%* 0%k .05

EERBIAE 23k L7 31wk .01
CEFI (N=461)

HRELTE) 32wk -.01 24wk -.05

FH A AR 30k -.04 245 -.06

B 19 -.08 7 -.02

¥ ¢ CTT % Color Trails Test " B &4 MBS , 5 SmT & Simon Task " PEEE(EZ | 5 TWT % Tower Task " #5315 |
RTT % Reaction Time Task " SZFERFEIEZE | + CEFL B " SChREVTIhREFGIZ , -
% p<.05.%% p< 01 ¥ p< 001.

(1Y) TE50 Be 0 W B 7 S

B TMT SRR M 2B e - REMFE LRI i < &l B AT 534 (Frohlich et
al., 2024; Humphreys et al., 2017; Kobayashi et al., 2020) * #& EREUBFREAEITEESE - WEME
UK » WIPIMER TMT-A B TMT-B AR 4RI R BB R 2 %5 (Cangoz et al., 2009; Tamayo et al.,
2012) - JNEWFICE R ERIEER R B 2 (Cangoz et al., 2009; MacPherson et al., 2019) -
Khtretp bt A Z MR BB PG B L 2 R -

1. PR 58
M= B > BB RIUNREAGEEEZR (1=254,p < .05) » &Mk (M=
64.08) TEIESEIUFT TR RN FME (M =67.35) » FEHAESES - BB R R IRE R =

B BEmNE 0 ZWMEERNEREE BT T ENERBRERBL:  MEEMEREF  TFH
R B R B =2 - ELE A RAEEL (20 Cangoz et al., 2009; Tamayo et al., 2012) - B3 >
SFTIERIEETERE . 2 BRI - FERFEH - SR B E RN BB ER  FFadEDt
F2#E3 (Cangoz et al., 2009; MacPherson et al., 2019; Tamayo et al., 2012 ) *FR/RPEFIFETR SF R
BRI ~ NSRRI R IR A R DRI R (R 6) -
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#6
PERIAE TB-TMT & 1E 5B G5 58 iR [ 70 Bl 72 58k E
Bl (N=532) ZME (N=514) ¢
HIEE
TR AT 37.37 (11.23) 36.40 (10.88) 1.42
& iR BT 60.61 (19.68) 59.36 (17.46) 1.08
B = ERE T 52.64 (20.60) 50.80 (16.85) 1.59
G E R E T B 67.35 (23.54) 64.08 (17.88) 2.54%
TEIE REEEE 39.37 (13.79) 39.08 (14.54) 0.91
K FERE
PR — i AT S R 37.37 (11.23) 36.40 (10.88) 1.42
Ei=t e (e | 39.37 (13.79) 39.08 (14.54) 0.32
TR =S 5 R 18.26 (15.53) 17.34 (14.08) 1.00
T R VU [ S R 10.73 (21.78) 9.00 (17.22) 1.43
*p<.05.

2. B R Bl %5 5

ksl UH A FRAE R RS (BN EER -~ BF4E - e - REBESHEMRLLE) 2
BERAIEEEEEER  MRNE TR - fRER - BEETHRERE S BE S TR HE
ERE AR (F=2522~114.85,p < .001) : SHRMEAFEEEER - BEFSHIN - H5e 005
AR - BUR TB-TMT ERE R B 2 M E B 2R - FFEEEMFE (Cangoz et al.,
2009) © #E - MBI RSB 2R - HRET - WEEENTR RS BESEHEF
P B B R 2 5 TR — (F(3, 1045) = 42,07, p < .001) ~ FEEZ (F(3, 1,045) = 25.22, p <
001) ~ 8= (F(3, 1,045) = 55.32, p <.001 ) FEHEMY (F(3, 1,045) =4.60,p <.01) - FFHIHYZE » B
AN (AR ) YBRIREE DRI B S TR AR LS SR ELAERARFFCAE (A » Olafsdottir % A (2020)
WFFeEEs - ERESUE R 12 phfE - HEUREE T CUER A K - [FIBEDIIZEER - 8 2 13 BRAVEE
Gl RIS S A ERAE ST - BIHIHIAISE R )R A 2251 - HHERI LR B B2 R B REF RE B
TTThBEFEIE LA YR E (Mohring et al., 2022) o & S AT - wk T B BV U(E I S
NRIAE WA & E R B A R 2 52 -

#7
HBREBHE TB-TMT 56 5aEl (G550 ik i 73 B 722 Bk e
1 BINE 2 BITE 3 B 4B

F R
(N=354) (N=280) (N=217) (N=195) R
A IE5
1EE— 4122 37.01 34.75 31.25
- 2074 1>2-3>4
R (11.83) (11.51) (9.25) (6.90)
HHE— 71.05 57.48 52.47 51.92
e T 83.22%%* 1 >2>3+4
EEER el (20.16) (14.54) (16.02) (13.33)
BHE= 64.24 49.41 43.99 40.98
. S 114.85%%% 1 >2>3+4
EREEPETFY (21.54) (13.43) (14.18) (10.66) 85 3
nii_ﬁ:
EEJ/R‘E#H 74.54 63.84 60.68 58.13 o 1520344
HREP S (21.57) (15.75) (23.33) (18.25)
BEA 43.86 37.10 34.32 39.29 1>2-3+4
. 25.00%%%
B (16.10) (12.30) (12.00) (12.56) 4>3
FeEizt
fefE— 41.22 37.01 34.75 31.25
_ 42075 1>2-3>4
TR T R R (11.83) (11.51) (9.25) (6.90)
Ei=t - 43.89 37.10 34.32 39.29 1>2-34
25.20%%%
B ERTR (16.10) (12.30) (12.00) (12.56) 3> 4

(ETMHE)
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#7

HBEPEEAE TB-TMT 5|5 B 552 ik RS 70 82 7 Bk E (78)
1 B/ 2 F@fAE 3EHAE 4 REAE
(N=354) (N=280) (N=217) (N=195)

F Hik

fERE= 25.09 16.39 13.69 11.18 s
. > N N
I R R (16.82) (12.21) (12.00) (11.54) 55.32 1=234
il
%Eim@ 6.90 10.39 12.45 11.68 460"+ 3o
GBI R (23.72) (14.64) (19.77) (17.09)

#* p < 01, %% p < 001,

(1) #HE

AW FEo BIRE TLABIE — i REAR R ]~ TRAR BI(ERF R SERE=HNHI 15 S ] s F R AR U
SRR RV E TR R BOA IR SR - R B NP R - BUNSER - BT~ & REDLER
WHe 2 B fm SO R IR R R a7 B B R 8 CPIg# 10~ 1282 3) ZHERBEAIRER - DIFF
G AT K - EEERE S BB R - g R HIE Bl D RS R St 2
HITRIERIT - A2MEANEREEHES - HNRERGEEZ Gl - SN SR 2R N T
fiHh - MLABE P BAT R — T S R R 2 B R B MR F R AR fh 2y - RE8 -

#*8
B s B F e — R R I N 2 B RGeS 40 B i R 45 Bt iE e (V=500
BB SR R EER ) ELLE
BRH I B
1 >7391 >72.51 > 80.28 >48.92
2 >171.61 73.91~69.24 72.51~66.49 80.28~49.24 48.92~44 .43
3 71.61~67.12 69.24~66.08 66.49~61.99 49.24~45.59 44.43~40.47
4 67.12~61.41 66.08~66.04 61.99~58.29 45.59~44.79 40.47~40.24
5 61.41~55.72 66.04~56.39 58.29~54.35 44.79~41.32 40.24~39.10
6 55.72~52.22 56.39~48.84 54.35~44.87 41.32~38.19 39.10~35.49
7 52.22~48.60 48.84~46.13 44.87~41.56 38.19~34.07 35.49~33.24
8 48.60~43.48 46.13~40.94 41.56~39.16 34.07~31.81 33.24~30.45
9 43.48~40.14 40.94~37.14 39.16~36.25 31.81~30.17 30.45~27.84
10 40.14~38.10 37.14~34.15 36.25~31.51 30.17~26.45 27.84~24.92
11 38.10~35.31 34.15~31.80 31.51~29.13 26.45~24.37 24.92~22.33
12 35.31~31.45 31.80~28.96 29.13~2591 24.37~21.14 22.33~20.90
13 31.45~28.10 28.96~25.39 25.91~24.65 21.14~19.19 20.90~19.14
14 28.10~25.41 25.39~24.66 24.65~22.05 19.19~18.33 19.14~18.11
15 25.41~22.85 24.66~22.09 22.05~20.32 18.33~15.00 18.11~16.76
16 22.85~19.51 22.09~18.87 20.32~19.48 15.00~14.16 16.76~16.23
17 = 19.51 18.87~18.55 19.48~18.60 14.16~11.67 16.23~14.50
18 = 18.55 = 18.60 = 11.67 = 14.50
HE

(—) WrsEE

TSR 0 (TMT) EEFHG(EBSER BT R8N (2R AHNE - Af7E22% " D-KEFS
PP B ) i - SRRDCPARERGIRIE 2 O E T e S s HlER (TB-TMT) - 6T
AEHE - FEinHIEER > 2R ER - - BR_EEEP 8T BREERE
HFFY - RRNEREV TP BREARSERE ; FEAEREZFENEETE BB
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FRISRITIIRETERE - DA T Y P B 2 HAEAZEAI8E ) (Bowie & Harvey, 2006; Drane et al.,
2002; Kao et al., 2023; Hashimoto et al., 2006 ) - BE#AE51% > B ESHRWIENTIEEIEE © IFE
SR AR S S R DU IR ASGERIGE T « iR R I R AN B (RS RE AN a2 AR
HEmAERE 2%« M LIEOEIE - BB/ NERE (Ei5ERT) HiE - EEEZET - FHEE
SrMTEBEETEMRE (r= .40~ .55, ps <.05~.001) -+ FRBARBIFWREN - fEUEFET T - Bk
DAPSERAE B A B (18 (B S B VYT B T DI REFRAS Z ABRA N - A iTAS SRR - S IEE 2 R BAHR M
[FIRE 2 B R B BT O REE R - TR R R R S B RS R R B IEAE R 2 IR IEAERE - Eh(E
R P LT 51 7 S R P 2 B R REI 1T 155 S5 P ] B (5 B s ] 2 B AR - R S BB R 6
REHFE - (RREFHEEE ERE ST 2 BT H - B3 TERUERIB S 7 - AWFFE33R TB-TMT
HY i 1 R ] B SR 13 S IR R~ SRR ATEY ~ AHARMA ] » EEEGIIEEZE B - iSRS E
BIYMFFE—2T ( Brooks et al., 2017; Jahanshahi, 2003; MacPherson et al., 2019) ° TB-TMT HJEh{ERFE]

I TIIREFEE (HDHIIE SRS « BEURERERE ) BN ERUERB S 2 HEs T R 2R EE R E
HYFEZAERE o TEHIHIRF R RIS s30T - $5R0ER S8 RO AIFEIE - RIS FllHlgE ST (Delis et
al., 2001 ) B IEAFRE - {15 S eI o A (i g SR AR RE /7 - HRIgE T - HoE
B R AR R BRI Fr A - BB ISR e S e th R E B AH R - IS R SR lae
TIHEIER B FR 3R - TR SR R FE R ST - B S i R P B (R A v B B i B
HIPEEE A5 2 A (R IEARRE (Delis et al., 2001 ) - E2BE&EEAHTE RS (Elkin-Frankston et al.,
2007) - HFE RS E R IF RTEEA R R R - AT LRSS RIRTES B
BEire  SRISHEE BT - AHARARENS K oo Bl B BT AN &R AR R T E e VS B St A AN
HOTT Ry (T B IRIER] (s~ Mhidfl - 2018) » HETIIREIEEBN e AIREC £ 0 WE
SRR EHITIRERGES) - R TER AR I ~ HHE SRS B EEMER - fFamEifsesgii
(Dekker et al., 2017 ) A& SEITHEE F 55 28 B 5 B IRF R FE AT EE 20 THRR AN T Dh REFR AR 2 R
1% B/ TB-TMT BA BIFHRUERIBUE - LB TGRS - TB-TMT Z WA AGE A BT
UIREFR (AR TR ZRE ST » E G R (E e ST T DI REEE M PSR Z B LSRR T A -
TENRHEEE ISR 2 EE - AUT5eiabaMERIfE TB-TMT & &R HEiE 2 =5k E - ZWHfEEE
VU A E T B PR R SR B - IR EAM SRR L RN EE RN - AN 0
HIEEEIOR YRR - SRR E N EE RN DL GRS EEEHMAER (1
Bouattour, et al., 2017; Cangoz et al., 2009; Tamayo et al., 2012 ) - I@EaFEFEETE TB-TMT & (&1 H
B 2 EE - ZEHEINERE TS FEEEEAEZE N - FREEEEEIEIN  H5EEHl
R IR AR » FFEE B 9EEEIE (Cangoz et al,, 2009) - FF3 - HERSERHEESEEA G ZRME -
BT B R SREEERNE A EEERF RIS AR L - 5 R
HIE A FE R ELBALG - BIUERG R SN S IE SEir 22 is R B R R 2 B B gl A 2 i 2
S04 - 140 Band % A (2000) i Davidson % A (2006) W5EfEHT » H A HRE BRI FE B RIRFSE
S ELE R BRI [ B S IS R 2 BB R B L - MiMEE R - BRBR A EME - #IH
REJI IR FER R IR % - TR B ORISR 5 JRE - HIHIgE e EEPEERPAIG BN TR E - 265
EAE 7 BRE 11 B2 B TIIREIIHIRIEaEE /2 AR FEIFH] (Brydges et al., 2014; Diamond,
2002) - FEFHREAIARERELA ISR BB LIV EE A - (S P B R A AR ZE 2 (Richardson et
al, 2018) o {EHEAHIEIFMFEET - B/ NEREMGARE DB SRS 4 {55 Davidson A (2006 )
BEW IR R » BREERE A R RE A2 HE T 0 9 BRE] 13 BRAYEES il E e vEE
HETEAEE ST o ATt SR B EE I 1E & H RS EL B A B A PEECE A TR E » 75 Reimers Hil
Maylor (2005) EEIF5EHEE - 78 10 BREIREFT - #oEHREE T AVREFTRE - Kk - RIFFEiR
BRI A Z B RS R - 7BV (s ER) Bl m KRB (BERT) A EZ EEE R -

(=) WHFeEmK

AEFFEAT RS TR ISR o (TB-TMT) -+ R 2 e B B (LR (E B i st
B o FEWT SR EIRER (1 L - E 5T FEWPR2EER ) - WAL DU E N EE#E (Frohlich et
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al., 2024; Indorewalla et al., 2022; Magnusdottir et al., 2021; Siciliano et al., 2019; St-Hilaire et al., 2018 )
Rt REEEARRMERE HE - PBE - SRERREAN - AT ATER - AEREET
B LFE » AT RENFFRSZHERGRBHITIRERSL - HX - fRHEEIIREE S - BERITI
AEBNLPME R B 22 DU ASHIES (Delis et al., 2001; Nasreddine et al., 2005; Reitan & Wolfson, 1985) %
T WARE BRI EZ SME R - AR (E 5 SR R R T e - S
B BUATEEZEELHE T H - Wk ATES « 5t 2Rl WERFMERIFEE XF
[E Rz HE - BB B W R GE B U Z IR I EE R AR 15 s s 5e ol e - H=
TEMER S HTE Sy - WFFE 2 A A Gy - v] SR B ST IhRE SR RE I DA R =i KRR ANRE ST - 52
g R IGE R B AR TR - ARSI 22 8 2 WSS 5 - S LS E A
TR - SRS B 2 R R B S RE PR R E 2 [P AR B R RS - RE AR E EARR T &
FEFHREIFRIA -

(=) WESERHISLAR A T ik

HIt » Abr5EREsE TB-TMT LUEITFERIIRER R EREE R A - FlRTR 8 £ 29 5% » It
BRASR TR B AR N A - iR M n] HERm R R (55 2 IR - AR 7 BB AR
TEAEA R - HATE & TG R s AR SRR &S 8.2 TB-TMT MUA - fBk TB-TMT
FENFIF IR A E R & R AL - [RIR R AR Je 00 5 3 P A BR A VB AE SR RN BRI R B R AS - H1F
RAH el f Bt — 20 B SR Bl - DURRS A RIRIFBRA Z S8R Bery (L - H2K > TB-TMT (%2
# D-KEFS-TMT HYaET e Br - DLRAEH (B R B AR 7 R el - SR I AL 1L TMT “PARHR -
ASHNER S RANFIE SR BHR B A SR TIIRESEE - DU AR R - B ERF SR ARE
FIREFRI - HIERRS RIS G 2 M T DIREZ R E TR - IR - AWT5ERI5E TB-TMT 2 LAEGL
L PIERSE R E R R Z e T A - fE EAISUEERC A B 2 0 B e e A AR AU s » Rilm]
PHRL TB-TMT - (B HEREIRF] - 25 ARG (RS TR DA IR (R TT - B FORIBR oM, P BE M4
TR - FHREER GBS B R IR L AR DU R I R 1 S S A T
e -aiinil

PUMRHI PR E RS E - 50— AP E S B R 2R Em S - BH fEAmMEEHEE
R AERE] » DURB B RS HISE FonEd - #E DUBE T 2 B 5 i R B B g B e & AT - A1 -
A ERRRMART - A BTRETHERAEESE LR RS - HFEESHEEENR

TTEBHIEEED « HR - AHEREE DAE B K B BE 07 FGET e I BT SE E0k, - Flaifl] A 2 Bd 2203
NEELBIDA—$T TR EIR - fE A\ B REER S 2 Mg S SRR A B « (EERE - HiFiE

AR RS FEELER I - K= fERIRE ST D - AR R E R 2 A LR - Al R iR
RO REZIRER R (E#E - #EFH TB-TMT & i I BRASE R - T RF AL (S T T I REFE R
RIHEER AN ZABE D - HIY - EZERE B D - AWTFeE B2 B R U A\ RSB IR iR
A - DOVARRRGEE R FG R BT IhRE ISR - TB-TMT B Al Tk » m]SEMEEE Rt - A
HEEHG TEERESRIEEE S C8E (PI—E - FiREREELE) ETHE - 1
TB-TMT HYHIBgE R B RIEERTRE - BRARERAE T TIhRETRIR P HIRETT « BHARET] - DUREATRRAIRE
Ty R - B R ERRAITHRERIR - IE B e T R S SR B e R B R 2 B2k - DR
i HITIIREAIRR T = -

TB-TMT 5 P B & Bl 3 AR AR B L L B Z s B - sl PR RF A 2R H B B A
NFEE: (8 ~29 5% ) MEREAZNITINREFSIRELEATEAIREST « AMEREEAER S HI GEAT ~ Ta A
TRIBEGET > ZIRH > AHERERAERNS @ BREEREERRITIREZBANRR - WHER X
FEERAT DI REFE AR HH ol 175 5 e B S SR R 1]+ DU B AT A R 7 H i A28 5 ] LB £ e
FRENFI - FE > TB-TMT RIFHECHIERTE, - A —EtE B iR BB - I
SLEARRERA T EEERE - nI R HERRER Z BU R - AWTIeEiE TB-TMT DI T —E5e %
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Reliability and Validity of Tablet-Based Trail Making

Test and Establishment of Normative Data

Shih-Yuan Huang', Po-Sheng Huang**, Zhi-Hong Chen®,
Pei-Zhen Chen', and Hsueh-Chih Chen' > 67

The Trail Making Test (TMT) is widely used to evaluate higher-order executive cognitive functions and basic cognitive
abilities. This test is suitable for both healthy individuals and patients with brain injuries or specific functional impairments. The
TMT consists of a visual cancellation task and a series of exercises requiring the sequential connection of numbered and lettered
circles. It evaluates several aspects of executive functioning, such as visual scanning, motor speed, inhibition, and switching. In
clinical neuropsychology, the TMT is an effective measure for distinguishing the cognitive performance of healthy individuals
from that of patients. Its ease of administration, practicality, and sensitivity make it a valuable tool for diagnosing cognitive
disorders and neurological injuries. Overall, the TMT is a crucial instrument for evaluating executive function.

In recent years, researchers worldwide have utilized the TMT to establish local normative data. Most studies have focused
on adults, particularly middle-aged and older individuals (Indorewalla et al., 2022; Magnusdottir et al., 2021; Siciliano et al.,
2019; St-Hilaire et al., 2018) as well as seniors (Frohlich et al., 2024). However, research providing local normative data for
school-aged children, middle school students, high school students, and younger adults remains scarce. Additionally, most of
these studies have sample sizes ranging from approximately 200 to 1000 participants. In Taiwan, Kuo and Hua (2015) translated
and adapted the Color Trails Test (CTT), originally developed by D’ Elia et al. (1996), into a Chinese-language version. This
adaptation applied TMT principles to establish normative data for Taiwan’s middle-aged and older populations. Their data
were derived from a study conducted on healthy adults aged over 50 years. While this research provided a valuable foundation
for neuropsychological assessments of executive and frontal lobe function, it did not include data from diverse age groups.
Furthermore, the study employed a paper-based format, which is both time-consuming and labor-intensive, and included only
two subtests, limiting its scope for assessing cognitive and basic abilities.

In Taiwan, a significant research gap exists due to the lack of a digital version of the TMT designed for tablet
administration. Therefore, developing a Chinese-language TMT for tablet use is essential to establish local normative data. This
study introduced the Tablet-Based TMT (TB-TMT), a digital adaptation of the TMT, comprising five conditions. Condition

1, Visual Scanning evaluates visual scanning and attention through a quick and focused task. Condition 2, Simple Symbol
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Number Sequencing requires participants to sequentially connect numbers in a visual-motion task. This condition assesses basic
numerical processing, visual scanning, attention, and motion. Condition 3, Selective Symbol Number Sequencing involves
sequencing symbol-number pairs in a visual-motion task. This condition provides a foundational measure of the ability to
alternate between symbols and numbers. Condition 4, Switching Symbol Number Sequencing is a core component of the TMT.
Test takers must alternate between connecting symbols and numbers in a specific sequence. This condition evaluates higher-
order abilities, such as multitasking, simultaneous processing, and divided attention, serving as a key measure of cognitive
flexibility within executive functioning. Condition 5, Motor Speed assesses the foundational aspects of cognitive flexibility by
measuring motor reaction times. Individuals with motor function disorders involving the central nervous system or related areas
may demonstrate poorer line-drawing performance, leading to lower scores across most conditions, particularly in Condition 4.

Through calculations based on scores for the different conditions, we derived four indicators. The first indicator—Visual
Scanning Time, reflected in Condition 1—measures performance in visual scanning and attention, with shorter times indicating
better performance. The second indicato—Motion Time, derived from Condition 5S—examines reaction performance, where
shorter times indicate better reaction performance. The third indicator, Inhibition Time, is obtained as follows: (Condition
2 + Condition 3)/2 — (Condition 1 + Condition 5)/2. Shorter times represent stronger inhibition skills. The fourth indicator,
Switching Time, is obtained as follows: Condition 4 — (Condition 2 + Condition 3)/2. Shorter times reflect higher switching
skills.

This study included 1,046 participants aged 829 years, divided into four age groups: primary school students in Grades 3—6,
middle school students, high school students, and college students (including graduate and postgraduate levels). To ensure the
sample's structural features were representative of the population, stratified random sampling was conducted based on variables
such as age, region, and gender. This approach aimed to evaluate the reliability and validity of the TB-TMT and establish
normative data. The study was approved by the Research Ethics Committee of Taiwan Normal University. All participants were
informed of the research procedures and provided written informed consent before participation. Upon completing the test,
participants received a small gift as a token of appreciation.

This study employed practical cognitive tasks and self-report behavior assessment scales—including the CTT, Simon
Task (SmT), Tower Task (TwT), Reaction Time Task (RTT), and Chinese Executive Function Index (CEFI)—to evaluate the
criterion-related validity of the TB-TMT. A reliability analysis was conducted to assess test—retest reliability, and internal
correlation analysis was performed to examine the relationships among the indicators derived from the TB-TMT. To further
evaluate criterion validity, established tools with proven reliability and validity—such as the CTT, SmT, TwT, RTT, and
CEFI—were utilized. The results demonstrated that the test-retest reliability of the TB-TMT ranged from .40 to .55, indicating
acceptable stability. Additionally, each indicator effectively reflected its intended construct and exhibited appropriate internal
correlations. Correlation coefficients ranging from .17 to .38, obtained using the CTT, SmT, TwT, RTT, and CEFI as validity
criteria, confirmed that the TB-TMT possesses satisfactory criterion-related validity.

The TB-TMT developed in this study represents Taiwan’s first digital adaptation of the Trail Making Test (TMT). It offers
several unique contributions, including its emphasis on diverse participant demographics, its innovative digital test format, and
its advanced methodology for analyzing test results.

First, unlike previous studies that primarily focused on adults and seniors (Frohlich et al., 2024; Indorewalla et al., 2022;
Magnusdottir et al., 2021; Siciliano et al., 2019; St-Hilaire et al., 2018), the present study includes school-aged children, middle
school students, high school students, and adults. By establishing local normative data, this study provides a valuable resource
for professionals, educators, parents, and researchers seeking to assess and understand executive functioning.

Second, regarding the test format, most existing TMTs used to assess executive function are paper-based (Delis et al., 2001;
Nasreddine et al., 2005; Reitan & Wolfson, 1985), and no tablet-based digital TMT had been developed prior to this study. The
tablet-based test developed in this study is a standardized digital tool designed to establish local normative data. It overcomes
the limitations of manual scoring with an enhanced design that incorporates non-text identification. This feature eliminates text-
related constraints during testing and allows participants to complete the test within 15 minutes.

Third, the test evaluates individuals' executive function and higher-level cognitive abilities. Upon completion, the raw data
are transmitted to a report analysis system, which compares the participants' results against the established local normative data.

The system then generates detailed feedback and comments on the participants' performance and response abilities, as well as
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tailored recommendations for training to enhance their cognitive skills and improve future performance.

The TB-TMT is Taiwan's first tablet-based digital version of the TMT. It is designed to assess executive function indicators
and basic cognitive abilities in healthy individuals aged 8-29 years, spanning school-aged children to adults. This digital test
offers convenient administration and overcomes the limitations of manual scoring. Compared to self-report scales, the TB-TMT
provides a more objective evaluation of an individual’s executive function. It effectively gathers data on executive function
indicators such as inhibition and switching time, as well as basic cognitive skills, including visual scanning time and motor
speed. Furthermore, the standardized testing procedure of the TB-TMT ensures consistent scoring and integrates automated
report generation. The TB-TMT establishes representative local normative data in Taiwan, providing a solid foundation for
interpreting test results.

This study developed the TB-TMT as a comprehensive digital system for evaluating and analyzing executive function. The
TB-TMT is suitable for preliminary screening of executive function and can be applied in various settings. It provides valuable
insights for teaching practices, supports academic research on cognitive function, and facilitates the assessment of clinical
functions. Its utility extends to schools, research institutions, and clinical environments, making it a valuable resource for both
research and practical applications. In summary, the TB-TMT demonstrates strong reliability and validity, making it a highly

practical tool for future academic research, educational practices, and clinical evaluations.

Keywords: executive function, Trail Making Test, normative data, tablet computer
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