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ZEN 1993 FHE A Sl b1 & & - 2001 F58E655% LA L A CIBIFF @247 -
220183 AR 2 E655 M Eatiea A G AOEERZ14.05% » 28
ERF AERHE (NEESETHE - 2018) « S EE(LFN R B8R
st BlE LRSI TN 2 - EHEFRATTRERY4ERF © Oxford Learner’s
Dictionaries (2019) E#% " 5040 | (cognitive) A © | &F 4030 HE fE 7y i
12 NEEERATIREE NS I AR A ARV ts - B E BEAER - A
o SRAITRE RV LB A A BR M NI — BV EL - KB EC205RBRMA A
AV PR AIRE D HI 2R E NI 23S - T HA RS AThRERY R bR B
AFEAEE (Murman, 2015) » BEZRFEIFFEEE Ry6 SR AR AR LAY R B K
HH&H (Lovdén, Bickman, Lindenberger. Schaefer. & Schmiedek. 2010) » [AHE
S H R SR PR AR Sy DM T - AITCIRECIERE ST ~ HERE ~ 15EN
ORI AR G s iy 22 FE [ RV AT & 2 28 (Botwinick, 1973; Rénnlund &
Nilsson, 2006; Rénnlund, Nyberg, Bickman, & Nilsson, 2003; Schaie, 1996) ; {H
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B H R RSN - 25 TFRECHES SR AP EEIIIEE »
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2010: Engle & Kane, 2004) - TFaCiEERRIIRE PR S ZE (L8 (Craik &
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g HAVE (R TFEEER 2RI » LH OISR A
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FEIE O AV o] DA ot 58 o EIRERAY 12 % H B R S IS HUISF - &R
TEERE RN @ bt AERYERE e S T ENEE (B
HZE ~ ZEERFE 2005 5 BORDE ~ 3083 » 2011) - (AL - AEIRZAEE B
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FORIE ~ A A BN BT B - [RIE FF R SRAVES Rt (Cader,
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Vel ~ &% » 2017 © Botha & Dunn, 2009: Oppenheim-Leaf. Leaf, & Call.
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( =) N-back{E# (N-back task)

AMFE(E FHzero-back{ESE(EFS ~ one-back{ESE(EF LL Ktwo-back{EFE(E
BIE RedllBe =X 0 BEIERRR (F SRS RS » S BB REOR 2 — 4519k
sl o BEg 2R SR L SHE A zero-back{FE(E I BHE €Y
- HE » one-back DL fetwo-back {ESE(EFSHIESE HHE N EEAYRLAYIEL R
—R ~ FI =B Z BIRRIE i A - RS YangTE A (2018) ZHF
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Bihan, & Dehaene, 2004; Walsh, 2003) « ZHI5R 5> RRIEL T » DAH EIEYREH
BHEARFEIRVESE e - Eha— R AEYEE A/ » S8 O W (R -
B R B oy RWIREIEE T3 —RIEEYE K HBEK 55—
R YT EUE /N - BEIPRER » I EERERE RERS - 2 B
SPFURES | B2 BEERE LES2 5 AIVEER - B Rl
BUE K/ » SELF AR B P B IR R 2 BT » A5y R =TTy
= — BN o B N— R EBE A NRTE] - BRI E A
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BUE/NEF64E » MI{FEHARER EE R T + ) 2P S EE R B R AR
BUEE - £ AETBUE A/ DAY AR > L1925 » dllorry =FE{FET =t »
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S PR R A A TSR U EOE R - WERD AR (I H & A BRYAIER
MER > ATRE LV EANEER - ZRBIBAGBETTSE 2 ASME - AALZETA
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AW ERL RS R B ALY - SERETEHES% - HASPSS 22.0
O RRERETERAR 77 DRSS ET i LR R e A R B M o el 2 MG
PR KSR > WA e ~ RIThE T il 2 2= 25T - %
SERHILL N B RN EEREITT (repeated measure ANOVA) H#EFTH7fT »
iRl A (BEIH) Btk - BRRdSEERT - =0 (RBHRE
REBIE) FrRBAETECRI 8 (KREH) (YRR » PR PryEEEKE
Bl Ry = .05 - ERIPETY (4HRT) - R (8AN) FREFRREEZEETE
ROREERIFE KRR » QI TN 2 2B » DUT flf s e sl ] %
BIHR SR TFCRRRZEZE RN | GRS R A G 228
ZKAERT o R T B - ORRE

2 mRk

> WEYEE R B sk e 1k

WL AR € ~ RIRE D ITRISHRIEF# ~ MRl RBEEE
EEAER  HRARR - EREUVRABARIEFR DS ER ((29)
=3.78, p = .01, d = 1.358) » HEEEHN TG FREBIRME M/ » Filey
AHEE R53~T 1% o BPESIHTAHAY IR S SEE A R62~875% © 535 » Wik
FEMERIIAT R B ERR R E S R FARERE = R - (R AT PR et
at > LARIE A A [EIt 68 MRS RIETT S 2 0 > DIBFIR A A T &5
P B s Z FR A -

L~ R U RS 2R

AW AR B B AT iRk 2 2 2 (AIR3) - £ 1L
(RaC e BRI &y - S5 RSN BT I BN T - LRI B ] 2 52
T FIEERE KRR (1, 29)=5.23, p = .03, n, = 0.153) » {HE—HRITEHAE
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=2
B EB RSN IEER
I &l - gﬁ&ﬁfﬁ = ﬂwfﬁmﬁ - t
g B SR e
i 62.44 6.377 71.13 6.424 3.78*
N [Epz)=v A B4tk x
_— 50~64i5% 11 68.8% 1 6.7% 12.57%*
65k LA 1 5 31.3% 14 93.3%
'8 14 87.5% 12 80.0%
L WA 16 100.0% 15 100.0% 548
A e 0 0.0% 0 0.0%
7|NER 0 0.0% 0 0.0%
BERE ] 1 6.2% 1 6.7%
pess 15 93.8% 14 93.3%
LA 16 100.0% 15 100.0% 287

*p< .05 #p < 001

R EREH » fEmBADIEERNMS - AR R IPE B IE S R
Z T{rat BRIV ERZENER » WHERIEHSHE M S » AR
ERIVFMANRZ BN CEEENER (WR4) - S4b B s 2 TF
EFRR L RIPETR O S REEEKE - (ERIBMNZEAEE
FEH (F(1,29) = 8.63, p= 01, ), = 0.229) > WigHAVI&EHI 9578 (M =8.73, SD
= 3.19) EEENRETIEEE 8 M =17.19, SD = 1.82) » FE R EEKE
(F(1,30)=8.93, p= 01. 1, =0.229)

TR RS RA I > S5 FREUR » S8 (Fone-back IETEIEL
(F(1,29) = 11.20, p < .001, 1, = 0.279) L/ Fztwo-back IEFEZHEL (F(1, 29) = 5.68, p
= .02, n; = 0.164) (YT AR /KE » SIEERRI H(FH Y
FEEHEF KSR > Hp > fFone-back IETER Y RIEHIRMNFEIS 53 8L (M = 47.68,
SD = 0.83) S MEHATRINEE 778 (M = 46.93, SD = 1.57) » HiER et #E
7KHE (F(1. 30) = 11.65, p = .002, v}, = 0.280) ; F¥two-back [FHEZ I I 1M
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EREEE  EMA SRR B e
I (N=16) (N=15) _—
ST I 2 R 11/ € F(p) F(p) Fp)
M(SD) M(SD) AM(SD) ALSD) " n,' n’
e 1188 1344 1380 1273 0.58(0.45) 0.19(0.67) 5.23(0.03)*
B R
BB 563 063) (321) (249) 0019 0.006 0.153
e 131 919 707 827  0.56(0.46) 863(0.01)* 0.42(0.52)
1) Er
BFIERE (135 G69) (225 @60) 0019 0.229 0.014
i A 4750 4788 4800 4780 0.96(034) 0.15(0.70) 1.61(0.22)
(L51) (034) (0.00) (0.78)  0.032 0.053 0.005
, 559 584 630 655 2121(0.16) 124(027)  0.00(0.98)
Ortiack BT (162) (154) (125) (151)  0.068 0.041 0.000
i 4706 4788 4680 4747 0.710041) 11.2000.00)% 0.11(0.74)
ac (134) (034) (182) (1.13)  0.024 0.279 0.004
§ i 685 687 708 734 039(0.54) 023(0.64) 0.18(0.67)
: Q@14) (190) (117) (171) 0013 0.008 0.006
B sl S 2956 3025 2867 2980 0.84(037) 5.68(0.02)* 0.34(0.56)
~bac (2.03) (2.02) (2.80) (234)  0.028 0.164 0.012
, 934 809 875 914 240(0.13) 0.66(0.42) 2.40(0.13)
2back RE (216) (200) (309) (249)  0.004 0.022 0.076
1213 1271 1253 1272 097(033) 3.090.09) 0.82(0.37)
Phy-Stoop AC 165y (139) 40) (09) 0032 0.096 0.027
. 621 656 651 634 001(0.93) 027(0.61) 2.09(0.16)
Phy-StroopRT 1651y (117) (134 (130) 0,000 0.009 0.067
; 1868 1902 1873 1859 0.72(040) 0.32(0.58) 1.70(0.20)
Num-Soop AC 11 1) 20 (77) 84) 0024 0.011 0.055
729 709 718 692 0.11(0.74) 2.42(0.13)  0.04(0.85)
Num-StroopRT 150, 94y  (157) (125) 0004 0.077 0.001

FEAC=E# K% RT= KfEEH (ZF ) : Phy-Stroop = #| & 8 5 4y ¥ K/ :
Num-Stroop = #| B # 5 # {5 A/ o

BEEEBEBE IR I AL BRECAIRUBERBYREEE - 01

<1, <058 &/NRF - 058 <), <. 138F AR - 138 < B KK

*p < 05
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74

SR - BRI FIE S EE Lo B EM RN
it e SRR HBE  HAEN ; " BUR B
o R N
FiHI 28.57 1 28.57 3.77 057 0.061
¥l 3.91 1 391 0.52 475 0.009
e 439.00 58 7.57

HeFf

BB EAH 19.47 1 19.47 3.80 061 0.116
M4 8.59 1 8.59 1.68 205 0.055
AR 18.42 29 5.12

P38 (M = 30.03, SD = 2.15) S MAHATHIN-9 78 (M = 29.12, SD =
243) » H 7S /KA (11, 30) = 5.17, p = .02, v, = 0.160)  534h > FW
SHAEN-back & SEIETS (F Y SZMERF R ~ 5 Stroop S BRITY TEHE I8 L 57l
RIS R T R AL 7 52 | S R S R KE -

Kt~ o i

et Calanatas Rt T - fiam e B S I 12 S H M 7l
2813 » FEERT TAERE iV IEEE B e A R 2 - i i
RN -back HERAY IEREICEL » LE4E T ol s B 52 0% o] S e #y T/ERCieE
A E 538 SRR -

s 2 ISR fE L FRe BB AR Y » BB iRy B R & ]
SEHL 1N oy BEEEAE T ATH > ERIBOMEIZE K35 (2005) 09I ES R4
(L B4 3 A A0 iR E) SR B B2 I S T — R A 0 i AfﬁIUFE}‘iLfI
R (S » SRR - RNAEBEER » 280 » R HEEL A
REEBRCRMIFNRRR ¢ HAHEZ T » A5 H! zﬁ%mﬂZfJ‘éﬁ%ﬂﬂ
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B/ EBOR AT G K > MRS — R MRS E BRI C » Ae SREE &I
PEAYAE RO A A e A e S -

BROMREIE RS (2004) fHH > BOPIAR B HAR R —FREII 288 - 3
PSR AR B B AR - RERERE TR LB R B 1R 2 R 5F - BerliFey
BERERD R P H IS B R By AR M SR © S - Beraier e e FilS G
Foh BRI P RT ARSI - B RS RV e EE - B
[ AR SRR By » R RS KRR HIHARAE ST - AW 2B
wiE T AR EBCIE R 1 (A B S A AR - IRE R B IIE T e
Ry NIEA TR (R R EIRRH] » AJE I B ME B & 1 B O e 140
SEREHIECE E A SR AR - HELZ T FrA RS HE R T R R
FERY Iy BRI G S I AIAER IR R B i wr RfE(F bRl S R RE D
Hh o R E SR R > TR A e R S A AR - AT

ENABREESHREK -
R S TrEsC e 2l SR8 » N-back{F:7 tH 1yone-back flltwo-
back IV IEHER &S R - S0 E IR BUE RN 8 2 S

B 2R 1% T B2 MRS TR Sy R S N » (HREESRE T 2 B R » Byl EthR
N R T EEE AR AR S o N-back{EF5 /2 75 Hi (FNE 2R A2l
TAFCRAMACE SAEB N - AAEESITERITIIAE - BEENEIRE
5 LT A MRt (E A TR ORI I - RIS AN -back (£ 1]
LUT fl 2 B AR S B T RE R R OF (M ~ ket ~ IR - BR
W~ TSR > 2007 ) o fE#EWaris ~ SoverifiiLaine (2015) AYBF4EHE L » #EHE
BB TAFECARER - RESI S F IR S B A (EN-back (E 7S IEFE X B 3R It
SR PRI RS R - ZRTHFoR a3 70 B TR ST e ora Bz g -

H T AFaC s/ Srat 52 H RS TORSCIEaN 8 A - eI AH 5 F SR A 2 B At
A B RAIEE RS - TAFECIEEI SR FEN-back (£ TS LA 585 AR



102 ARSI L AL T B 5 52 8

I& (B T B BUaERnEN » R ARYIN TR EARTE - ik
1A Waris 35 A (i FEEER R AT TEE RS E TIERCIRENISR - S el RS e B A
ANZ G AWtRHLELAP S E AL S R FEhm i,
ABR PR ek il o] AR SRERUE R ~ 4501 ~ HEEA R R HE - sIE R
WINE TECRAR R B ENERE - NIbREE SR TIEER
ZER » wIER RS — T b A B SR (6 P T S S -
SATT MRS B A B R B R B SRR A A R R 2568 - AT
B ERES T ERCR L S AR KR > MR B IR R A BRI RE
X PR EIEE O AR 0 (HE—EET TR E R Al S AR B K
A LN EIGH AN B Rl < s — 2 YRR SR I L - BEMESY
MR S 0 A R R AR e R S R K B R 85 > DA R R E
QI [E) R A A A B i P B T e B s (R R S R P AR s
T e 2 % e (E R RS S tbis - S sy
TSR A FEREEBUATR & (A ~ #i5 > 2014 ; Hammond, Hamm,
Grassia, & Pearson, 1987) - §l4 [ firg | » #Ei b S8 R ETRHE ST
b MR R EVE(E - BT HIEEBA - NI RIS - %
TEEZMIERI43HT - SRR » FERE L E B CEIAR - HER
FME ST A I R A B A B SRR AR » S R S R TIFAFR
TGO ~ GEEEN — B TIERRAZ o U R T SRR
HIRZEL » Bl " fER Ol | 0 2B ZR R S S0 (s R T A ()Y
KRERME - EXLEKREE RS  FRERIETE - RiAE T UES
FRERFR » S RZ M REEE B ERAESHE R E SR ER
M BEERERAEUE—ER(E - BRI - S E IR
BRI SRR K B G PR PGB R B R R S8 - Rt
RO EEE R A N EREEAY Y - AR AL R & —
o AL R P R R » BB SN I B 4 DA A SO M 43 B — 43 B — BT e fif i
(Hammond, 1978) - #EZRIEMES B B AR 2 B KE LRIV 8
SN A HETT IR - BE R e SR (e T ) e RE B 1 e B e S B S e i



FRAEE ] (HfEEMEMA S S ol SR A B LFe R » &5
R FRYEELERE S (quasi-rationality) 15203 H A %: (Dhami & Thomson,
2012) » (REAE TAE SR S avall SR8CR A E Sy -

A PRI B S A R B o R 2k o4 EAV e 22 2 > 2 A
ZERRE - Ht ol g5 NG #e B U T 2 B 5| L S B 1 A 2 BB AE R »
ATEEE R LA RS AT EER R R » HE RT3k
E o fitim MRS EERE I SR bV E S e R (E T ik
AR AT A - 2 i A LAV AE AR R IRAVR0AT » AR ERTH R AIAE
IR (age-related cognitive decline) 457 » W HEEE AEBMEEREEE A
FENIRG » EEM20 - 305E5GEITERAE ~ BEARTT - B2 - ROiE
FERFRRAIDIRER NIEAVHES (Salthouse, 2009) o BERFFFEHIG I TR =238
FEFR S HEE AL IPEARLY - SHEN KEGLRIRE » FLORRER
S I B F I M BRI ER S o R 0 - R AR I
BEf 2 ERAPRHIATS [ SRV ESSREL - FLr B0l 880y &8 57 e T i §h th i RE Y
PR RV ELEY » MEAAE RS0 UL > hSlie st o ([HUEEEAN
AR RN FIER LS B TR B TR - 540 - RIERRMAYEIETE
KR Bt SR AT AR AT B A 72 52 » th aTRE R B (LA R I Bl
RSB RRA AT T BRI A B R AR R > R R E ¢14£5%E TN-back
E75 I 87 Stroop I ER A2 IR THEAY 2 8135 B R > BE FLBE
1S BE TR BRI AR R THER OV S BN R A (2F)) i S HE - i
HONIER THRE FAY(RaR » AR N S B aa - HAEE S maVREE
EXIE. ©

AT AT B R 0 e dls > TE » o EigE e TIE
aofEz el st » WP aE REF IR > B0 TAFac iR o #5 b 52 e 5| SR 171 75 Pt
= BFERCEIAET B B e 2 MBS TSRO » DUEN-back (£75 2 185k
I TAFROHE UK S i S8 RS Uy 2 8 % - 1R SR BEAY AR
FITEB RS - CHEADRERTAVEE IR E » [H 0T8E & T SE[01E 1R
MAEZEEISRA B5 » (555057 R HERF RIRIIN » BEZRATZC4S R AR I E S



............................. 104 AR RNC IV 4 AL T 2 521

[ g B R o AT SR AL By 22 | | SR AR P AR A T2 22 (H a1
dneg (AR AR AR A ) AR IR T R EsS i BRI IIRE - IR 28 i Bl Ry
(e BeAER T S e g e AT RE T LAFEC BRI TR Z — -



P - MhEE  EA R RIS LR E TS E L T 0105

275 SCRR
— SR s

NEER st E (2018) - 1064105 45517 %F - B E https://www.moi.gov.
tw/files/news_file/week10610_1.pdf

[Ministry of the Interior Department of Statistics. (2018). 2017 week 10 bulletin
of interior statistics. Retrieved from https://www.moi.gov.tw/files/news_file/
week10610_1.pdf]

ETHE (2012) - 7 EHRERAE Y SRR T G WK o LB EET] 0 140
94-106 -

[Wang, S.-T. (2012). Preliminary study of table games used in children’s empowerment
groups. Community Development Journal, 140, 94-106.]

M~ WhietE - S0 - BOR - B (2007) o GREEGEY RS ERA AT (o) RUE B
BT TIIREREEEAY LRI ST o PR o0 PR - 15 (4) > 352-355 ¢
[Wang, X., Yao, S.-Q., Liu, D., Chen, B., & Wang, X.-Y. (2007). Executive function

and cognitive subprocesses in deficit and nondeficit schizophrenia—An analysis

of N-back performance. Chinese Journal of Clinical Psychology, 15(4), 352-355.]

W~ BT (2014) - fisEE R S in i B R AR - AL FE S - 15
(1) »1-20-

[Wu, Y.-P., & Cheng, P.-Y. (2014). A study of cognitive characteristics of voters through
analysis of campaign advertising in 2010 Kaohsiung mayoral election. Journal of
Public Affairs Review, 15(1), 1-20.]

T~ BEaE (2016) - A LR IR E IR (E S~ FIELLBLE& R
R 2 Bi% - 2O EFERHGE - 115 5 59-72 -

[Hsu, Y.-J., & Yang, M.-C. (2016). Through rational emotive discuss empathy and
emotional decision-making style relation on digital board game. Research of

Educational Communications and Technology, 115, 59-72.]



106. AR RICAB T A AT 2 55 521

B ~ R RS (2004) o WISC-IIE P B 29 i e e e FE FE 1 2 A o0 i B e
o BEAEE# - 49 (2) > 19-42 -

[Chen, H.-Y., & Hung, L.-Y. (2004). Construction, reliability and practical utility of the
WISC-III forward and backward digit span. Journal of National Taiwan Normal
University, 49(2), 19-42.]

PRETE ~ 5TEOE (2016) - SR ERIEISOER T VBRI CIEE - #2EFT] -
53 (3) > 36-46 -

[Chen, J.-W., & Hsu, Y.-K. (2016). Preliminary exploration for the board —Game
materials application in family play therapy. Guidance Quarterly, 53(3), 36-46.]

BROMIS ~ 2EBE (2005) - SCIESRESHIGRE LIRS BV E - A 50 HE
# 37 (1) > 41-59 -

[Chen, H.-S., & Lee, Y.-S. (2005). The effect of mnemonic training upon the working
memory capacity. Bulletin of Educational Psychology, 37(1), 41-59.]

BRORDS ~ & S0A8 (2011) - SRR DIEGE LIFsC BB iy me o JEAH.L D]
Z¢ 2 525 95-127 -

[Chen, H.-C., & Chiang, W.-C. (2011). The role of attentional control in working
memory development. Research in Applied Psychology, 52, 95-127.]

RETE - VRN - EEE - BEle (2013) - DRSS B ie a8 5
THEGERAIThRE AL © IR S - K& 0 PPERE; - 45 (1) - 83-102 -

[Chang, Y.-K., Chu, C.-H., Wang, C.-C., & Yang, K.-T. (2013). Exploring the
relationship between physical activity and aging of neurocognitive functioning
aging: A magnetic resonance imaging approach. Bulletin of Educational
Psychology, 45(1), 83-102.]

Ttk ~ BROAER - Vosid ~ Fhfkme (2017) o LIS AR B ERRI 7 —F
@ SEE 2R R0 o H BRI - 19 » 78-111 -

[Yang, C.-Y., Chen, M.-S., Shen, J.-L., & Kuo, C.-Y. (2017). Meeting friends on board
games groupwork— A case study in home for elderly people southern region.

Journal for Social development Study, 19, 78-111.]



BIEA ~ IR EN R BRI S DRE  S B L TSR @ 107

PIRE ~ FCHK (2012) - TARECIESISRARERIDIAE ARG AL S eI 2 - 0
PERLE R > 20 (7) » 1003-1011 -

[Liu, C.-L., & Zhou, R.-L. (2012). Effects of working memory training on cognition
and brain plasticity. Advances in Psychological Science, 20(7), 1003-1011.]

Gathercole, S. E. ~ ZEH ~ FEE (2011) - TAESCEEZERIIER - EH L
PRISE - 52 > 37-55 »

[Gathercole, S. E., Lee, Y.-S., & Wang, S.-M. (2011). Working memory in the
classroom. Research in Applied Psychology, 52, 37-55.]

s AR A

Alloway, T. P., & Alloway, R. G. (2010). Investigating the predictive roles of
working memory and 1Q in academic attainment. Journal of Experimental Child
Psychology, 106(1), 20-29. doi:10.1016/j.jecp.2009.11.003

Botha, E., & Dunn, M. (2009). A board game as a Gestalt assessment tool for the child
in middle childhood years. South African Journal of Psychology, 39(2), 253-262.

Botwinick, J. (1973). Aging and behavior: A comprehensive integration of research
findings. Oxford, UK: Springer.

Buschkuehl, M., Jaeggi, S. M., Hutchison, S., Perrig-Chiello, P., Dépp, C., Miller, M., ...
Perrig, W. J. (2008). Impact of working memory training on memory performance
in old-old adults. Psychology and Aging, 23(4), 743-753.

Cader, R., Campbell, S., & Watson, D. (2005). Cognitive continuum theory in nursing
decision-making. Journal of advanced nursing, 49(4), 397-405.

Chein, J. M., & Schneider, W. (2005). Neuroimaging studies of practice-related
change: fMRI and meta-analytic evidence of a domain-general control network for
learning. Cognitive Brain Research, 25(3), 607-623.

Craik, F. I., & Bialystok, E. (2006). Cognition through the lifespan: Mechanisms of
change. Trends in Cognitive Sciences, 10(3), 131-138.

Dahlin, E., Nyberg, L., Backman, L., & Neely, A. S. (2008). Plasticity of executive



108 AR RGBT 4 A T B 52 W

functioning in young and older adults: Immediate training gains, transfer, and
long-term maintenance. Psychology and Aging, 23(4), 720-730.

Dhami, M. K., & Thomson, M. E. (2012). On the relevance of cognitive continuum
theory and quasirationality for understanding management judgment and
decision making. European Management Journal, 30, 316-326. doi:10.1016/
j-emj.2012.02.002

Engle, R. W,, & Kane, M. J. (2004). Executive attention, working memory capacity, and
a two-factor theory of cognitive control. Psychology of Learning and Motivation,
44, 145-199. doi:10.1016/S0079-7421(03)44005-X

Engle, R. W., Kane, M. J., & Tuholski, S. W. (1999). Individual differences in working
memory capacity and what they tell us about controlled attention, general fluid
intelligence and functions of the prefrontal cortex. In A. Miyake & P. Shah (Eds.),
Models of working memory (pp. 102-134). New York, NY: Cambridge University
Press.

Ferreira, D., Machado, A., Molina, Y., Nieto, A., Correia, R., Westman, W., & Barroso,
J. (2017). Cognitive variability during middle-age: Possible association with
neurodegeneration and cognitive reserve. Frontiers in Aging Neuroscience, 9, 188-
201. doi:10.3389/fnagi.2017.00188

Fiske, S. T., & Taylor, S. E. (2013). Social cognition: From brains to culture (2nd ed.).
London, UK: Sage.

Hammond, K. R. (1978). Judgment and decision in public policy formation. Colorado,
CO: Westview Press.

Hammond, K. R., Hamm, R. M., Grassia, J., & Pearson, T. (1987). Direct comparison
of the efficacy of intuitive and analytical cognition in expert judgment. IEEE
Transactions on Systems, Man and Cybernetics, 17(5), 753-770.

Kane, M. J., & Engle, R. W. (2002). The role of prefrontal cortex in working-memory
capacity, executive attention, and general fluid intelligence: An individual-

differences perspective. Psychonomic Bulletin & Review, 9(4), 637-671.



PIREA ~ RIEE EN R BRI DR T S L TSR 0109

Kramer, A. F., & Erickson, K. I. (2007). Capitalizing on cortical plasticity: Influence
of physical activity on cognition and brain function. Trends in Cognitive Sciences,
11(8), 342-348. doi:10.1016/j.tics.2007.06.009

Kramer, A. F., Erickson, K. 1., & Colcombe, S. J. (2006). Exercise, cognition, and the
aging brain. Journal of Applied Physiology, 101(4), 1237-1242.

Kyllonen, P. C., & Christal, R. E. (1990). Reasoning ability is (little more than)
working-memory capacity?! Intelligence, 14(4), 389-433.

Lévdén, M., Backman, L., Lindenberger, U., Schaefer, S., & Schmiedek, F. (2010). A
theoretical framework for the study of adult cognitive plasticity. Psychological
Bulletin, 136(4), 659-676. doi:10.1037/a0020080

Murman, D. L. (2015). The impact of age on cognition. Seminars in Hearing, 36(3),
111-121. doi:10.1055/s-0035-1555115

Nyberg, A. (2010). Retaining your high performers: Moderators of the performance-job
satisfaction-voluntary turnover relationship. Journal of Applied Psychology, 95(3),
440-453. doi:10.1037/a0018869

Oppenheim-Leaf, M., Leaf, J., & Call, N. (2012). Teaching board games to two
children with an autism spectrum disorder. Journal of Developmental & Physical
Disabilities, 24(4), 347-358. d0i:10.1007/s10882-012-9274-4

Oxford Learner’s Dictionaries. (2019). Cognition. Retrieved from https://www.
oxfordlearnersdictionaries.com/definition/english/cognition?g=cognition

Pinel, P., Piazza, M., Le Bihan, D., & Dehaene, S. (2004). Distributed and overlapping
cerebral representations of number, size, and luminance during comparative
judgments. Neuron, 41(6), 983-993.

Repovs, G., & Baddeley, A. (2006). The multi-component model of working memory:
Explorations in experimental cognitive psychology. Neuroscience, 139(1), 5-22.

Ronnlund, M., & Nilsson, L. G. (2006). Adult life span patterns in WAIS-R block
design performance: Cross-sectional versus longitudinal age gradients and

relations to demographic factors. Intelligence, 34, 63-78.



............................. N0 ALRNE @I 2 A T 2 F 52

Ronnlund, M., Nyberg, L., Bd&ckman, L., & Nilsson, L. G. (2005). Stability, growth,
and decline in adult life span development of declarative memory: Cross-sectional
and longitudinal data from a population-based study. Psychology and Aging, 20(1),
3-18. d0i:10.1037/0882-7974.20.1.3

Salthouse, T. A. (2005). Effects of aging on reasoning. In K. J. Holyoak & R. G.
Morrison (Eds.), The Cambridge handbook of thinking and reasoning (pp. 589-
606). New York, NY: Cambridge University Press.

Salthouse, T. A. (2009). When does age related cognitive decline begin? Neurology of
Aging, 30, 507-514. doi:10.1016/j.neurobiolaging.2008.09.023

Schaie, K. W. (1996). Intellectual development in adulthood: The Seattle longitudinal
study. New York, NY: Cambridge University Press.

Tang, J., Critchley, H. D., Glaser, D. E., Dolan, R. J., & Butterworth, B. (2006).
Imaging informational conflict: A functional magnetic resonance imaging study of
numerical Stroop. Journal of Cognitive Neuroscience, 18(12), 2049-2062.

Walsh, V. (2003). A theory of magnitude: Common cortical metrics of time, space and
quantity. Trends in Cognitive Sciences, 7(11), 483-488.

Waris, O., Soveri, A., & Laine, M. (2015). Transfer after working memory updating
training. PLoS One, 10(9), e0138734. doi:10.1371/journal.pone.0138734

Yang, B., Cao, J., Zhou, T., Dong, L., Zou, L., & Xiang, J. (2018). Exploration of
neural activity under cognitive reappraisal using simultaneous EEG-fMRI data
and kernel canonical correlation analysis. Journal of Medical and Biological
Engineering, 2018, 1-11. doi:10.1155/2018/3018356



BB - HOE

B e B SRS D R P Sl TR @ M

Fhoak Ao ) 258 e Bl st )

HFIEK
Lzl

RilE BEE
RN

BB

Hirgk H LA

HEE

K fE

8 2~6
SO
T

BETEAFREARTT R 1R IKIARF SRR © B
FIRFFRIE CHIRRE - 55 ERTA R
o FEEKREENSEHELF
FySHf > FrAEItR BIAPUZ R - &It
B’ S EFT AP R TP IR
HEYCE - WHIAECHIRIRERTE
R S S I N e KNG
IS SAE S E e & SN |
WREER > ZIx RIS

A\

s

g E" N

% 2~8

= BT

B Bl nEE IR - &R
B | 5 N T A A AL o
P I NEEE T IR -
[l & —5RF#ET - B RR EE—

anE iR EERY)SmER C—2 0 Al
PEGEZ )G > B0 - R o ERAL A
T MEAY P afE T sEsl e
AIFTA NEZ LRt K2 > B
HCRAER R L8Yin - Hezaaiy
Bt A a] LSRR R b - 40
R LR IR - AUERTA A
PREEREIER (8) - JefEEhE
VI NIER IR (08D - By
B ) N\ FERs

it

Pl 2 N

E@E N\ i1

il it B

R BdE 2~6
FZHE 4

T AR I T~ B 2 &S
ZCH T DA e O HEIE] - B e AT AR b
Fi% > BrxdmnERE ORI - B
=R ERAIBR RS > WEFE AL
{5 I —CAa R B - e FIHYET
FIEFILTRME - R LUERFIRZ R
BRI BT S s

il

HEEE A NS

A NP ]

st

(ETE)



............................. 12... AR IRNE AT AL T 2%

5552 Hf

HFIEK
2hll

Rl Ee
PN

XN i o5 aell

ik H AR A

HE
e

miifk 2~5
IS

JESEATA R BT AU L35R A% -
T 5 b HAHRE —E R - RIERHIAR
NG IR 205 - ZHIRERIT
A - BEAAEIRBT IR DUIRRE
FFIMRENT - i EH CIEIGH - 5
PR By — R/ SRR A48 > I
—IRFIE LI HRKRE - AREIH
AREIRERIR L K RAE - i~ —
BN 5 Sz o A SREI A H R
HYZKERAHE - B ARt E ey
EEIKRME R R IR KR
R Fslb - FHET — ARG > &ItHise
ELOPNT TS

Pk

sl N

I S
il SRS

A

ot ’.IJ.(J:.‘F.

B 2~4
A

R IAERE o > B H R E
B NS 558 o TSR —
Itk - NERF S TRIB — 5k
BHFR - i A RIEE H R EAVEZE

(EIFAPTHREETY]) 2R ZE
CIEFPHELY - SERiFZSY > R EE
HWERGZER R A E R
RIS EERAE R - SIS Z R H RE T

i

PiuBral

RELER P N\ R

AR NS AN

st

Ouch 2~5

brk—

BEMERRE  BBELRAER
REERCEEETFHEG - e
£ DUNERF$1 77 [RETT > AR HIRRE

BRE (40 %~ &~ ) > JURIEHY
Eﬁ‘ééﬁ@]ﬁﬂ’]ﬁ%m*ﬁﬂ’] FLERETR

AR - Eteay AU [a A ERE -
EEEIWI/?%—F B DA FEMCH -

BEEANEFEEE  BFRET O
& BAREIEEEA Resk B ek

AR

HHEA N AN

stEm:

(ETHE)



SIS - MRORE RS RIS DR T S TR @ 1B

SN Rl EE

FAEEIFRRA ioA=EE N E
" FEAE B A A% A E L]
M Ouch 3~5 A

ST BB 8 R 1 REE B FRE > HEg

B - FREAATTRBATE T i — e
B RE TR R e
BERR IR R S5 TR
B A DU 5 B - 405

NS

L uieh

AHEERIAE S - BRGNS
ReeSIE BB T ST e el
(rBEsR s Al & B SR A48 3 o]

& EBAFRS AR S5

Bt L 2~5 FFrAE-RIERE T RS —RP

Tt i ARFEERE - A% 28 ) — SR g % I 1A
FERRETHR - BEELRITREK
NEEF $1 77 [ HETT » DrR B (R
HETP RN —rRiE 1% - BRAECHLR
Jer ARy — B A - SR
ek i RER SR Je R RE © 5 R M
M > AR LRI R E R R E L 7
B kRS —RiE - F-RigAEE
feEe ~ fg SRR =80 4 E%
8 ERE T iRIERE © BERL S
—RsEEAVEE > AIZ BT E A SE kT R
RaLie - MRS E B REAT - &
R RREESE - FTA SRR SERHTIE
A > Bz plEH R E R E AT
AiERRE - TREER S HIBTR ] Ry i
Bimo o Eie RREAHE - RIDEE
R AERVEL R

et 2 Ny

TS e

(ETH)



............................. WA AZRNC U % A F S 5 52 1

SN Rl EE
LVIRESEIPN i

XN i3 o5 hell

ik H PR A

M e 2~4
oIt SRk

BE NG EE—RUWEEB T
e VAR F ETRRE - BEC
TR ERREREEENUE - §
BHFIRIE - ATLUBHRER 1R
ALY SR 2R R
DU TR ISR EA#E2Y © AN
FINRIE - AT DU 1SR ELAT
#E3F o [BJP R LEFTSRAT-RRE > AL
BRI AR FR R - BP
FyLEXATRRE > w] DU (R 1 S 525
B, - & RE bR IR
15w SIS e S A5 e o s il s e
TEEIA NZF35 3 RIS H -
&% IR R R RIS &

PndupraE

AR

AR

ehE

Sy ERE S

e

HYE % 2~4
PaLiny

B TR B S A A48
AEHECHIRRZE E o FIERITE S
EIERSE  RRIE S P — IR
BT BRI N BHAANERS $1 771785 -
WA & LU WAER AN (1) [EBH
B HIERF4H > 413455678 (2)
NEBAEH HERET > 41666 -
BRI HRAERE K - k&
AN TFIIRE AR EE > 30 > F54E8
< 30RREHRAE » WMHHH— TR EHE Y
R > MR T — BT SE o BEERMETTHE ]
DU A s e A iEm AR AH EE Bk
HlsH e E O FRRRESTH - RAE
H R AR P L — R  BER
NAFHREAE F AR SE Il skas
W HAth A B CREAE L FIERATAEEL
EE - RABILENES  EREED
(Soap ==K = vl

RRZEEZ

A

m[i IHER&E

sotnGE

L e

(ETMHED



EECE]

- M

P R Rt ISR A DR P Sl 2 TIFCIR @ N5

SN Rl EE
LVIRESEIPN i

XN i3 o5 hell

ik H PR A

HYE FR 2~4
ot B
i

HEERBRAEHT - ST AT AR LS
> PEE D BT > S
AT EMERAETZ - (D)EEE
AEFAR - Q)R FEBEEEPAR - 2L
F-RA LIRS TFEG ) 5
CETEAR 5 TV E R AE Ryl iait
x> Pt ST - IR TF
JRAER N T B 4RSSy - AR
SROAMET ] DARHIT ZES A4 - B 5
i F BT 285 - mEIEE
o BRI E b R E

Pnineie

Ul NS

EUEELS 72 RSy

SR E

FHME Domino 2~4
PAK I

iR —FtaE —E B 5%
3210057 » BB 1% R wF H & B 0%
B —RITE MR > BEAEEAR
fth R TR B 55 B E Ry HE - R IERBA 4R
Bf o F FHG6I6YDrZE - MHF6|6FT
i > F8 A RIEASI5RY B %
& o DABREHE - 2R DUIERE ST 77
BX o Dr /A R AR R H S o i —
R - PESERE 12N R R - JZRE R
pass > HEZAEIUA > JZ R n] DLz
BEERhAE - A REREH ol - RS
Bl FE AT 2 HH o Hipass o Bk —
HFFETIE N NERH e A 450 - B
RN > EFTA RS BT InaERe R -
IEERHIE R —E e R 2
557 > BEEIEEREGIME > W BT
TETFCE]100 > SERLE BT

bl

RIEAPT M

HMRENG L N

L‘,ﬂ? HE




............................. 16 AL RN EET 2 A T 29 5 52 1

Applied Board Game as a Cognitive Training
Model to Improve the Working Memory for
the Seniors

Hui-Ling Liu™ Li-Jung Lin™

Abstract

Objectives: As adults begin to age, their cognitive function will begin to
decline rapidly especially in memory and working memory. In 2018, Taiwan
became an aged society signifying that the ability to maintain or even improve
cognitive function of older adults have become an important issue. The purpose
of this study was to test if utilizing board games as the cognitive training model
could improve working memory on older adults. Methods: This study adopted the
semi-experimental design by assigning two experimental groups. One experimental
group was trained by intuitive board games while the other was trained by rational
board games. A total of 31 participants (average age is 67 years old including
26 females and 5 males) completed the training course. Pre and post-tests were
conducted on simple and complex span tasks that affected working memory which
included digits forward span, digits backward span, N-back tasks and numerical
Stroop tasks. Using the repeated measures ANOVA, the data was analyzed to
compare the differences between time and the groups. Results: Results showed
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Taiwan Normal University

** Associate Professor, Graduate Institute of Sports, Leisure and Hospitality
Management, National Taiwan Normal University (Corresponding author), E-mail:
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that in the digits backward span in simple span tasks, the group trained by rational
board games had significant improvement after the intervention. In the digits
forward span in simple span tasks, the group trained by intuitive board games
showed significant improvement after the intervention while the other group
showed insignificant regression. In the result of N-back tasks in complex span
tasks, the group trained by intuitive board games showed significant improvements
on both one-back accuracy and two-back accuracy after the intervention; although
the group trained by rational board games showed insignificant improvement.
Conclusions: Conclusively, applying board games as a cognitive training model had
significant outcome in partial working memory. This suggests that in comparison
to computer-based cognitive training, board games are a flexible and interactive
training method.

Key words: aging, intuitive board game, rational board game, cognitive functioning



	f
	01中文版權_pi-ii
	02中文目錄_piii
	03英文目錄_piv
	04-1-林志哲+蔡素妙_p001-030
	組合
	頁面擷取自-04-1-林志哲+蔡素妙_p001-030_頁面_01
	頁面擷取自-04-1-林志哲+蔡素妙_p001-030_頁面_02
	頁面擷取自-04-1-林志哲+蔡素妙_p001-030_頁面_03
	頁面擷取自-04-1-林志哲+蔡素妙_p001-030_頁面_04
	頁面擷取自-04-1-林志哲+蔡素妙_p001-030_頁面_05
	頁面擷取自-04-1-林志哲+蔡素妙_p001-030_頁面_06
	頁面擷取自-04-1-林志哲+蔡素妙_p001-030_頁面_07
	頁面擷取自-04-1-林志哲+蔡素妙_p001-030_頁面_08
	頁面擷取自-04-1-林志哲+蔡素妙_p001-030_頁面_09
	頁面擷取自-04-1-林志哲+蔡素妙_p001-030_頁面_10
	頁面擷取自-04-1-林志哲+蔡素妙_p001-030_頁面_11
	頁面擷取自-04-1-林志哲+蔡素妙_p001-030_頁面_12
	頁面擷取自-04-1-林志哲+蔡素妙_p001-030_頁面_13
	頁面擷取自-04-1-林志哲+蔡素妙_p001-030_頁面_14
	頁面擷取自-04-1-林志哲+蔡素妙_p001-030_頁面_15
	頁面擷取自-04-1-林志哲+蔡素妙_p001-030_頁面_16
	頁面擷取自-04-1-林志哲+蔡素妙_p001-030_頁面_17
	頁面擷取自-04-1-林志哲+蔡素妙_p001-030_頁面_18
	頁面擷取自-04-1-林志哲+蔡素妙_p001-030_頁面_19
	頁面擷取自-04-1-林志哲+蔡素妙_p001-030_頁面_20


	04-2-黃偉新+梁立人+鄭韻如_p031-060
	組合
	頁面擷取自-04-2-黃偉新+梁立人+鄭韻如_p031-060_頁面_01
	頁面擷取自-04-2-黃偉新+梁立人+鄭韻如_p031-060_頁面_02
	頁面擷取自-04-2-黃偉新+梁立人+鄭韻如_p031-060_頁面_03
	頁面擷取自-04-2-黃偉新+梁立人+鄭韻如_p031-060_頁面_04
	頁面擷取自-04-2-黃偉新+梁立人+鄭韻如_p031-060_頁面_05
	頁面擷取自-04-2-黃偉新+梁立人+鄭韻如_p031-060_頁面_06
	頁面擷取自-04-2-黃偉新+梁立人+鄭韻如_p031-060_頁面_07
	頁面擷取自-04-2-黃偉新+梁立人+鄭韻如_p031-060_頁面_08
	頁面擷取自-04-2-黃偉新+梁立人+鄭韻如_p031-060_頁面_09
	頁面擷取自-04-2-黃偉新+梁立人+鄭韻如_p031-060_頁面_10
	頁面擷取自-04-2-黃偉新+梁立人+鄭韻如_p031-060_頁面_11
	頁面擷取自-04-2-黃偉新+梁立人+鄭韻如_p031-060_頁面_12
	頁面擷取自-04-2-黃偉新+梁立人+鄭韻如_p031-060_頁面_13
	頁面擷取自-04-2-黃偉新+梁立人+鄭韻如_p031-060_頁面_14
	頁面擷取自-04-2-黃偉新+梁立人+鄭韻如_p031-060_頁面_15
	頁面擷取自-04-2-黃偉新+梁立人+鄭韻如_p031-060_頁面_16
	頁面擷取自-04-2-黃偉新+梁立人+鄭韻如_p031-060_頁面_17
	頁面擷取自-04-2-黃偉新+梁立人+鄭韻如_p031-060_頁面_18


	04-3-晏涵文+馮嘉玉_p061-086
	組合
	頁面擷取自-04-3-晏涵文+馮嘉玉_p061-086_頁面_01
	頁面擷取自-04-3-晏涵文+馮嘉玉_p061-086_頁面_02
	頁面擷取自-04-3-晏涵文+馮嘉玉_p061-086_頁面_03
	頁面擷取自-04-3-晏涵文+馮嘉玉_p061-086_頁面_04
	頁面擷取自-04-3-晏涵文+馮嘉玉_p061-086_頁面_05
	頁面擷取自-04-3-晏涵文+馮嘉玉_p061-086_頁面_06
	頁面擷取自-04-3-晏涵文+馮嘉玉_p061-086_頁面_07
	頁面擷取自-04-3-晏涵文+馮嘉玉_p061-086_頁面_08
	頁面擷取自-04-3-晏涵文+馮嘉玉_p061-086_頁面_09
	頁面擷取自-04-3-晏涵文+馮嘉玉_p061-086_頁面_10
	頁面擷取自-04-3-晏涵文+馮嘉玉_p061-086_頁面_11
	頁面擷取自-04-3-晏涵文+馮嘉玉_p061-086_頁面_12
	頁面擷取自-04-3-晏涵文+馮嘉玉_p061-086_頁面_13
	頁面擷取自-04-3-晏涵文+馮嘉玉_p061-086_頁面_14
	頁面擷取自-04-3-晏涵文+馮嘉玉_p061-086_頁面_15
	頁面擷取自-04-3-晏涵文+馮嘉玉_p061-086_頁面_16
	頁面擷取自-04-3-晏涵文+馮嘉玉_p061-086_頁面_17
	頁面擷取自-04-3-晏涵文+馮嘉玉_p061-086_頁面_18


	04-4-劉蕙翎+林儷蓉_p087-118
	組合
	頁面擷取自-04-4-劉蕙翎+林儷蓉_p087-118_頁面_01
	頁面擷取自-04-4-劉蕙翎+林儷蓉_p087-118_頁面_02
	頁面擷取自-04-4-劉蕙翎+林儷蓉_p087-118_頁面_03
	頁面擷取自-04-4-劉蕙翎+林儷蓉_p087-118_頁面_04
	頁面擷取自-04-4-劉蕙翎+林儷蓉_p087-118_頁面_05
	頁面擷取自-04-4-劉蕙翎+林儷蓉_p087-118_頁面_06
	頁面擷取自-04-4-劉蕙翎+林儷蓉_p087-118_頁面_07
	頁面擷取自-04-4-劉蕙翎+林儷蓉_p087-118_頁面_08
	頁面擷取自-04-4-劉蕙翎+林儷蓉_p087-118_頁面_09
	頁面擷取自-04-4-劉蕙翎+林儷蓉_p087-118_頁面_10
	頁面擷取自-04-4-劉蕙翎+林儷蓉_p087-118_頁面_11
	頁面擷取自-04-4-劉蕙翎+林儷蓉_p087-118_頁面_12
	頁面擷取自-04-4-劉蕙翎+林儷蓉_p087-118_頁面_13
	頁面擷取自-04-4-劉蕙翎+林儷蓉_p087-118_頁面_14
	頁面擷取自-04-4-劉蕙翎+林儷蓉_p087-118_頁面_15


	05稿約_p119-120
	06撰寫體例_p121-126
	07投稿聲明書_p127
	08英文版權_p128
	09劃撥單_p129-130
	b

