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WFFE R IURI) 2 N BRI RV S A7 7 25 M, (H A R IE AR T 3 N IR B A S P RN L

FEBEALES I T4 Candlas TAED) Z%m;ﬁé
iR IR e R ROR A AT )

JEINEE ) 1 S s ) 50 %E‘m
FHREAEEE, BIZERTE AR ;

) HRZHEIN AT 58 . AP ER T AR E N B E CRIRPK
2 AR CRITIPE DA ECIZAESS ) FIRLESRE)) CRIMEIRETR, 7 e Fen &l
(1) T MERE AT PY AL 55 St ] o TR 5

(2) SRMEEARLL, mIREERENS

(3) RFRBEACEX SICIZE S . RE IR RE . AOEEiRER], A

K% NMEEX A ST e —E A, BN S i . IR ST E B Ne 32 B B IR E] A5

FENIE WS TR Washieh Stk

FERF AT A NG . ) F TAEERA 25 I e
FIVER, BRI e 5 B R AL A 1
WERBE . H % = 2REOCA f— TR CHUS AL M
JE 222 55 41 fifd (ipRGCs ) ( Berson, Dunn, & Takao,
2002) W ARG, KEWFFEUE G AEE T ipRGCs
XTHURIIER s . BRI, AR ISR
ISR 0 250 Bl 4 SO DR AR AR SE R B
SRR ARG ON, (AR AE =, Wik, HEE,
2015) .

DI OC T RRAR AL 2500 i it 55 2246 Th fE 43T
P 18] BEBH GO B B A9 52 ( Kretschmer, Griefahn,
& Schmidt, 2011; Kretschmer, Schmidt, & Griefahn,
2012) , TR HRIEF TGRS CBIJCHEIR /)

BHR SRR ) A N R RO B B R A B S
KIERD . AR, WFFEENIN H )= IR A

PSEVE TR T —2Eme, Bildn, FEsatdy i,
Smolders 55 N\ %% [ 35 P JEEE FIERH R X385 (1) 5%
Wi, &5 5 B e BRI T AR s 1 I i
RRREE , Hazfe e St JCH] ARG ( Smolders,
de Kort, & Cluitmans, 2012 ) ; [fjic]—I0AF57 & B
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HEEE XA AE S 1 ) 5 e 52 B s [R] A Yy, RITE |
ﬁF o FREE T R e M 2 v TRBREE , ThiAE T,
T Ao B o 25 M G ¥ 35 52 ) ( Huiberts, Smolders,
& de Kort, 2015) . i FIAWFFEA RA—E] fig
55 TR (a0 = 54 3 U0 dssm i &
R TIE ,  MiHZ 8 A B AT e b ik
ITRGHEE) ﬂ@@/*\jﬂi (a0 FRE AR DAL A

RS RT AT E SRS, (ORF SEER 2 S A AR 45 58
{’Eﬁ?ﬁlﬂbﬁl_ﬁﬁ ST, SRR A

()25 S ARAT BB ) SEATOAOG . I A5
ETHAMBIRAR, RAFE. WP EE R
XA A 725 52 LAE 7 H (0] 2 P IR
e A ) B LR TRIRIN o

FENFIIN T30, BRI R IE R TAER
AT, ENIBEXAMRRER . ICICFEREANHNTE
SR EA WERW, B, m R T T
FEICAZH A T B 47 TR AR ( Smolders et al.,
2012) o AN, WHTEE I K IE N IR EEXT T AR
VAL 2357 S R FIE 55 XERE 5200, Huiberts
SEN (2015) RBLT A BB T B AR s i
FUFT B BREEA R TR0 B TAE LT
ST, MRS 0 TARCAZAT 55 52 ma A A W i,

FEF QAR EATE (U1501244, 51561135014 ) FIE S S me =R HH |

OICIRIRE ATRIFR, AL R a2, AR () .
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( Huiberts, Smolders, & de Kort, 2016 ) . YR ARS
IR N IR EEXT TAEICIC RS i IRA, (HZ2 4R
HTE S IR CARICAZ A, TR 2 {5 B0 T T D) i
AL, AEZS (G RN T, XS [alfE B A7
it 5N TRAMAR T Z 23 W E BN T Re S, JuH A
MAE A TARCI A RE Wi T, Horp il as T
EICIZ R TR F R Z —, FEATTEE
SR ZS [RE BRI I T, 7R 28 ] 5E S LA K
s [l e e rp 4G B AR A0, S BRI
iz LSS AR I TR A . P IARREE . 23]
(LB SFPEA TGN, A SR A R AR T
OIRAEMGE S (EBeH: , 2015) o W, AR
HE T AP E N KP (801, 1601 1 3201x )
XA RES B, S5 N, H ) P BB
Z5 e 71917t . 2 % W ( Nelson, Hopkins, & Nilsson,
1983; Veitch, 2001 ) . #XTiij Nelson 55 A (I BF5E H1,
=R KPR S BE ) & i 25 25 7 ] RE
T2 AT BT A % BREE K AR, AR B LA A
FEFATA L H ] FREE (> 1000 1x ) SEIEIEE T
W AERSEAE A 2 ( Riiger, Gordijn, de Vries,
& Beersma, 2005; Smolders, de Kort, & Cluitmans,
2016 ) .

BeAh, (EfSF—4EA04E, Vandewalle 55 A8 17
— RIHRE R IR BT R G A RIEH T SR
AN E N IRIIXHA R D AR M IS Bkl AL
SRR T g P T A AR 55
W, 5, TEEASCHYTI - BERIZs (TN, T
/NFE SMIFTER SR ) B E T ( Vandewalle
etal, 2006) ; AHILEREDE, MATEIECOE N INTT
YEICHIZAT: 55 I 2 1 B s A . T B i 55 5 T
VEICAZASE AKX ( Vandewalle et al., 2007) . %45
WA HE— ARG R 2 N B SN R Y e &
PRAE T FLIZ A B FEAI AN SR

L LRTIR, ABFSEAERT AT R SEA it
g H A= NGRS TARICIZ . s

AN T2 P A 3 ) S9N N A A R IR A 7 1 281k
M &8 ( Schmidt, Collette, Cajochen, & Peigneux,
2007) o AL, AHFFES—A HEEHRT ERE N
HEEE AP 3R 2 2 LR B ) 5 M 2 75 A A IS [R) 2%
Nio R 2 x 2 IARIRA T, HAEEAEN
RERERNAS ] o PRIAR B MAT55 O . IR LA
FOE, FETHTABMIGY, AR S50 T = R R 4

R TAEICICFIARZS RE DT, R B X i ™= A= B
WIMEIEER, FLZAVERSZ ] Ry
2
2.1 #k

Ve RFAEZMAN (B 14 N0), Fiik
19.65+1.63 %, M ASF BB, T EsE
55, FFITF THEAREG T . BOE@EE (GHQ-20)
(ZEiT, MEERoE, 2002) ; JCHEARFEERS (PSQI) ;
TR (MEQ ) (3K, MER, S,
2006) ; JoIE4 RS (BDI-) 5 f—4H K
SN P TS B X 2807 Ry ikis; Tt
WA, TCIIME | S SR, RS LSS
S EE AU AT ARAT— R
2.2 SRRt

K H 2 (BREE. 2001x vs. 10001x ) x 2 ( Hf [A] .
L vs. T4 BIREGEIT, BB AN AR,
A BT R Wi, AT 28 /D () 2 S LI 46 e [
PREE—3, 5280 SR AR R A
2.3 SLERE MR SR

AR AP B RN AT, 2 N RAEAR
R IEEES U AEIHT B AE M N 2ekE —AR LED
¥T4 (Philips, T8 20W/865, 6500 K; CRI=82) .
HR B 7KV e s T A A ke s, o4 it
(JETI, Specbos 1201, ELAFEH:) M45., SZH 1A
Hil 20min FTHFEEAAE & ISR fae . WA
T A I RRBH Y S B 230000 87 Fil .83, 1ikE | b
T 500 SR BN 71.5%, 18% Fll 28%. Fifi
h25°C, 1BEEH 40%~60%

19.5 Pt Bonde T 2L 0%, FRwsr
HER K 1600 x 900, il A 60Hz
2.4 EHEL
241 F., BWENE

(1) EWESEME: KRR~ RS ER
( Karolinska Sleepniess Scale, KSS) ( Akerstedt &
Gillberg, 1990 ) A B F B M. ZmE R
H—EH, 980 1 “WEE” , 9 “WE
W= .

(2) ZWESEME: RV SRR P e AT 55
( Psychomotor Vigilance Task, PVT) ( Smolders &
de Kort, 2014 ) Wi 20w, Wrod A 400Hz
B —A> “WE” 75, IS 1~9s, HER T 2 M5 <7
R4 T 2 A AR TR o



1327

242 WAES
(1) W2 TAECHLAES -

PTG FRARAE 55 S HICIZ) Bl 4 T3
HL U] 78 B FUAR AT 45 ( Miyake, Friedman, Rettinger,
Shah, & Hegarty, 2002 ) o HA}H JLASASEE U HE
SRR, Rk, Sef ey
FEFLBEHUN T AS J T (RRR AR —AS) o, 2
KRR AR I E (K 1a) o FF
FEM P SRS, a7 FH BRIy a5 5 AH R
WIS ARSI IR eiF T T 45~ , 1B
ISt 20 MR,

MiCIZAE%  (Lin, Wang, & Kang, 2015) : BJG
B EMS, EESA BN VNN

PRAA E, JFAER S S PR A S A 7 iy (1A
1b) o BT R 4, AR5 IRTTA A 482,
ISR 20 MK
(2) ZSRESIINGS . LGS oE . O3 e,

Az AL =43 (Linn & Petersen, 1985 )

ZE[AVFIE ol BRI ( the hidden patterns
test, HPT ) ( Eckstrom, French, Harman, & Dermen,
1976 ) o Bther o ST LA R (] 1e) o

SR e A e [
oOOg/mO0glloOwllo0g|o0dgl
650ms 650ms 650m 650ms -

®
b . - L
. |-
750ms 750ms 750ms 750ms "
c. (‘:Qd.nﬂ__’ 17:9@27
A() B2) C(3 D@ E®

e.

1
BT ) B 3 P 2 A 1 T R T g 200
L, RT3 534
DPERE . R AR ( the card rotations
test, CRT ) ( Eckstrom etal., 1976) . BFismridessst
B H AR LA (E1d) o g alEs I 2
AR E s B A~ e A 1 o T 3652 80 R8T, RS 3 43+

KSS1+PVT1

P RAT55

FALIZAESS

KSS2+PVT2

HPT

KSS3+PVT3

JEIIE VAR

2
S EAL s i FHEE R TS (the embedded

figures test, EFT) ( Eckstrometal., 1976) (& 1le) .
BN SO ST P A TR LR AN S 2R R 2,
PATE I R R AR, DUt 16 &, PRI
12 534,
243 HEPFEHELEA

ZIMAEI AR H, U4 B PRI X
IEOCHR BRI CAi—ail, AEFIR—ET IR,
ANFARN—ZZFN) , BOG—ARLOG ) , a RECH 81,
TS B CHREE  ER (B—E ) | 52
JE(WE—s2) o B8 CRS—15%7) DA%
P IR0 o RH S SS90 e 1 “—bt
ASEA” , 5 AERT
25 SRR

POl AL S, BT 10 2M B
GNP S TE T, DS,
ZEME R, JEga A E e e T i P
JERRTE S TARICICAESS, HeE T8
e, MHASE U, SOl T A e g
S FROGHA T & e M i T 58 13 DR PEAR
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SEHERG, BT AT BT . RS
2950 73oh. BARSCHERA I 2,

3

& SPSS 19.0 XJ 55 55 B4l i 47 G2 1t 70 A
FE PVT AE 55 b, 5Bk &0 B /) F 100ms 3¢ K F
500ms f*) i X ( Slama, Deliens, Schmitz, Peigneux, &
Leproult, 2015 ) , FFit5350 Nk 19 F-3 s Wi A
XS TAECIZ, AR AP 2 A (7 &
# (Lin et al,, 2015) o XFFRUAsRE SIS, KR
i R I A A PR A o, s N IR T 430 Ak 45 43+
o b B R I N Sy M+ 3SD 22 AP % (2001x
10001x: HPT 5[5 % 1.66% 1 1.69%, Card 5[ %
1.53% #11.90%, EFT 5IFR%E 0.32% 1 0.32% ) o 4K
JE X ZS AT 55 NS OEABE AL AT 2 () x 2
CHFfE]) PRI R B MG 2200, X 55
PEEAT 2 (HERE ) x2 (HHE)) x3 (HfalE ) =K
KRR 0. ANFSEE M N4 A R
PRIGHAGE N 1 s,

31 E. B EE

PVT 145 HREEF00 W, F (1, 32) = 4.63,
p=.039, n’=.13; PHATER A TR (M=
311.63ms ) W35 TUEEE (M =317.85ms) . M
Sz B S, FA,32)=6.00, p=.02, 7’
=.16; T TF, #OEm RE T RN EE (M=
313.45ms ) WERTARMREE (M =326.76ms) , F (1,
32)=9.99, p=.003, n’ =24; i FFPIROEIRES
G SN AT 2 25 5 308.95ms vs. 309.82ms ), F (1,
32)=.05, p=.829, m’ =.00, HFa]L IR0 5,
F(2,64)=16.12, p<.001, n°=.34, #7287
G E G SO B R, TR SEOR AT,
R B E K OE 2 T [ (308.52ms vs. 314.30ms vs.
321.42ms) , F(2,32)=12.50, p=.000, 5’ =45,
M HABSV A B . 7E KSS 1390 |, =AHRER
FRON K AR AR R (ps>.05) (WFE2).
3.2 MEEFGHL

FIPEEAT S5 . BREE RO &, F(1,32)=4.83,
p=.035, n*=.13, PR EE T IEMRHZR0L

1 M+ SD
e T
200 Ix 1000 Ix 200 Ix 1000 Ix
M(SD) M(SD) M(SD) M(SD)
KSS Tl 3.67(1.03) 3.72(1.27) 3.00(.97) 3.44(1.15)
T2 3.72(1.02) 3.72(1.18) 3.25(.93) 3.50(1.21)
T3 3.39(1.15) 3.44(1.10) 3.19(.66) 3.62(1.09)
PVT Tl 302.79(29.21) 302.79(32.21) 323.06(33.06) 305.43(30.54)
T2 308.15(27.84) 309.71(33.32) 323.31(35.84) 316.02(28.25)
T3 315.91(28.75) 316.95(30.98) 333.90(28.00) 318.90(33.65)
F i e NBlock4 77.11(3.23) 77.89(2.37) 76.75(2.72) 78.25(2.32)
SSidiz NDot4 77.11(3.18) 76.89(2.90) 77.38(2.25) 77.13(2.19)
HPT ACC 91(.08) 89(.16) 91(.06) 91(.12)
RT 828.02(166.96) 841.36(343.03) 776.90(160.43) 811.95(226.46)
CRT ACC 82(.16) 82(.14) 90(.11) 88(.11)
RT 2452.38(957.34) 2272.70(733.78) 1846.76(488.19) 1896.22(674.18)
EFT ACC 57(27) 55(.20) .58(.20) 59(.17)
RT 36153.73(19704.86) 36163.54(15892.53) 32116.65(13121.87) 33229.08(11676.23)
T T1, T2, T3 435MRFEMIEL 1, 2, 35 NBlock4 Fl NDotd S HIFRAfpaHe . SiciZfE 4% EaR E o 2 s 4k
2
F RN LS SHERZ
g DS T R > 56 ) (1) FEREN ) A0 DG ) ) i) A P >3O B i [) < s i) 52
KSS F 137 1.02 66 91 32 1.96 10
@p (1,32) (1,32) (2,64) (1,32) (2,64) (2,64) (2,64)
P 253 321 475 347 724 149 909
7 .04 .03 .02 .03 01 .06 .00
PVT F 463 127 16.12 6.00 1.05 .05 62
@p (1,32) (1,32) (2,64) (1,32) (2,64) (2,64) (2,64)
P .039 274 .000 .02 36 948 54
7 13 .04 34 16 .03 .00 02
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3
R FUES g SRS <565 ] ]
F(df) p n? F(df) P n° F(df) P 7’
ol PG He Nblock4 4.83(1,32) 035 13 .00(1,32) 1.00 .00 49(1,32) 491 .02
ATz Ndot4 .19(1,32) 667 .01 11(1,32) T4 .00 .00(1,32) 98 .00
HPT ACC 20(1,32) 657 .01 .09(1,32) 768 .00 17(1,32) 687 .01
RT 26(1,32) 611 .01 36(1,32) 551 01 .05(1,32) 819 .00
CRT ACC 32(1,32) 576 .01 2.90(1,32) 098 .08 25(1,32) 619 .01
RT 34(1,32) 566 .01 4.62(1,32) 039 .13 1.04(1,32) 315 .03
BFT ACC .00(1,32) 980 .00 15(1,32) 71 01 24(1,32) 63 01
RT .04(1,32) 839 .00 58(1,32) 45 02 .04(1,32) 842 .00
FEREE VAN e 57.05(1,32) 000 .64 1.74(1,32) 20 05 3.17(1,32) 084 .09
T i 16.38(1,32) 000 34 33(1,32) 57 .01 76(1,32) 391 .02
WOE L 4.14(1,32) 050 12 97(1,32) 333 .03 34(1,32) 565 .01
FE A 8.51(1,32) 006 21 1.28(1,32) 266 04 .03(1,32) .865 .00
BA (M =78.07) BEFETIRIE (M=7693) ; LA XMEEEA G, RT3 ok iy TARICAZ AT 55

AR eSS S R R AT ]
e (o ey Rl Loy W S | [ E S TR TE N
F(1,32)=4.62, p=.039, n°=.13, FFHNH (M
= 1871.49ms ) WEM T L (M =2362.54ms ) . H
MRV I 35 TR IR A3 L, ) RN h % 2
F(1,32)=2.90,p=.098, n° =.08 FFHIEHZE(M
=89) BT 4 (M=.82) , HAWIE FoR AL
T ER RO A HAER (W 3) .
3.3 FENIIAEEIHAL

AH b 2001 HRBH PR 5 ( SE 2. M =3.26, SD =
J1; BREME: M=329, SD=1.03; TabiE: M=
13.59, SD=2.66; WififE: M =256, SD=.96) ,
BIATE 10001x FIPAT S5 (M =441, SD =
66) , ATEIE] (M =394, SD=101) , i
JERN M = 11.41,8D =2.48 ), 380 B 8 (M = 2.94,
SD=81) . HAIIARE.

4

A5 T B N MR s . s T
YEICAZ R ZS BE T 052 M) B ECRR Tl 258007 o AR T 75
ZE LR I TR i IR B B = IR S
FEZE T, AR IR EEXT L ZS TAEICIZ B2 a4
Ko

TG K IR P BB 2 TAE 257
e e SRy W 0, ELACSR R B e o B EE T AT Y
YAT 55 st A I - AR HRBE . AR 79 b R A 5
TR SICACATE S G 25 5. Valdez, Reilly il
Waterhouse (2008 ) B4 Fi Hi4F: 55 &G AL 5 FA 5L A
2AKR, MHSESAS (U528 AT FSXERESE)
YRGB AR R IR AR iS22 5

JCh R, MR S AT 55 HAT S 2 AR A
( Huiberts et al., 2015 ) , A5 AT 55 1O Xk BE
PEAr AT AL RN AR 55 b e RE DT o3 d 2 vy AT g
1555, I nT B8 2R X A (1) A 1 LA T 555 )
AR, BRI NPT YUE S G e,
{HAER ] EPIRRIA 5T 2 25 57 AT AT RREE XS
AN T S e 2 7552 B[] () 1 5 i e AA S 3
— g, AWTEES TG R R AR ], R
FESCHIR I REE SN SR, IT Il Ak e D
WUk AT B, TR SR N A S, e IR
XPINAIN TR e VR R ATER AR, e
R R IR RE T DA 1 O v TE W i 25 5% (Ridger et
al., 2005) 5 KT, AWFFEE KM, THHERELER
BHANGT (IR AR ) s b LA
B ) N = N N = 0L AR B [0 D= & o i L d
A 9.0 %7K - i TR (Huiberts et al., 2015) o
IR A SR A — BT e OGRS E A A]
SRR | AR S5 MERE SR A YA G
AL, Abtss kg mas g b2 =N
MEBAPREE A2 . DA 5T 28 BH % 9 BB XA AT
55 SR N SE RO 5 2680, flan, 2B &t
TN BRI RSB R . R DR R T T AR
IR HITE S SZA BE K ( Gabel et al., 2015;
Riiger et al., 2005 ) , TX} T =% A HITE Bl 45
/Iv (Chellappa et al., 2011 ) . [A]B, Veitch (2001 )
W FONAEMLAEAS DB RIS TR B B 22 57
() S SR A8, s A kg BB A 55 4953 i ]
R A EEREE, IR A AN TAR 55 #2532 B R
WIS RS, SRS HMERE . D I RS K2k
FERRBEVIMG, Mz RES) 8 T8 145k by &



1330

BB Sy, H5eRmHE . 5 RN T3 m
SFXFEY] (Lin, 2016) , FUAGE SN2 Y
FHIREE (AmGRR) (AR AARXEERTH ™ A o 25

TEESENE T, ASBEIE K A 2 W VAT 55
b, BRBEFNE A S HAR D 2, RO e R
T AYEE SO A TR, BAE TR RN
WD, AR — B S TR, B
HREEKE et w2 1 e AR s, HAz
INF[] 494 15 . Huiberts 55 A (2015) W& B T IR
XV (A i 37 BRI A T, B IR IASE
VS BCRAE AP . A B R AAAAE
H R AVE S ACEAZ AP R ny 52, R
WZNESIL RN (Monk, 1987) . 1fij H. Borbély

(1982 ) F& M By B R Ras R IR 45 A5 10 i I 1) e
MR 2 52 2 AR A PR A N AR S S R A R g, B
AR B A PR AS 2 PR — R B[] 9 AN [) i & A A
1k, BEFANBEE — K ig I R, AMAR N TE
MEARIK Bl ) 2520 ki, MEHEsE . ASWFSE P s
(1] == BB AR A (R0 6 s ] %) A 2R Ak T ) 55
B[R] MR A B, PRIl AR, 5T &
TR ey RO e MR (R e VR HIAE 7 i, AR AT
REH T T gl BERIK Ak, MEERGR, &R
JE XTI AR T A b 1 T ) e 4 HE
IR T — U R 2 P 1 BERE R M A 3 =
FEA AR 57 8l S 0 RS T A 5 s i 2|

( Smolders et al., 2014 ) . ARWFFE K B P BR X
AR B FWE ST A —3L, X5 Zhou 55 A

(2012) MYRIM—FME GG MARTT R
T, RO EESZ 5 H AT R SN A —E
255, BB, FWERIER A ERGSr, 7P
IR FBAZ ATy, U, REERAIR,
1117 25 ML i P R 2 WL ) B o, BV A D A g b, T
RE S WA R SE 30 25 Y SR, Ah, ABESE
R BB SR B B, AN 57 R R,
SePE TR, SRS —2 (Smolders et al., 2012;
Smolders & de Kort, 2014 )

ATIFFE 8 A 6T H 1) 2 HR B2 5 B T
IsENR, — 7T 1O RREAE O AR HZ T
MIRIFSE, (RIS FH 2 U0 b P i s o 7% 45 HEFE o
MY, ARSI 4 A — R gk 1 5T
Wo H—J7MH, MWEPRAEVE, 458 EH, AKX
e HERE 1) HR B E SA R) T i ARSI, el
M2s TAEICIZH SR TSR, 78 N4 AT 1500% 57

RPRZSTS, A TR R 2 NDEIR T, e IR
REFETHIMARESENE, I HE.

5

ABFSERI, FIREN IR 2 AR
ZSINTEE, el TARICI ™ & 5,
SRR R B BRI T A Az TARICZ
RG] A TR 26 E . BeAh, AR K i
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NP BRI
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Abstract Research has shown that ambient lighting has a great impact on human non-visual effects, such as hormone secretion, physiological status
and cognitive performance. As to the cognitive performance, however, most previous studies focused primarily on the influence of indoor lighting on
verbal working memory. Little is known about the impact of indoor lighting on the visuospatial working memory (VWM) though it plays a crucial
role in storing and processing spatial information in our daily life. Further, spatial ability as another important ability in processing spatial information,
mainly refers to the skill in representing, transforming, generating, and recalling non-linguistic information, including spatial perception, mental
rotation and spatial visualization. Though several studies found that there was no effect of illuminance on spatial ability during a relatively low level,
few has examined the effect of indoor illuminance on individual’s spatial ability at a higher level of illuminance during the daytime. Moreover, some
studies also found that the time of day might act as a moderator in the lighting effects. Thus, the present study explored the impact of illuminance on
visuospatial performance using VWM and spatial ability tasks, and whether these lighting effects were moderated by the time of day. Furthermore,
previous studies that investigated the effects of illumination level on alertness were controversial. Therefore, another aim of the current study was to
further explore the impact of illuminance and the time of day on alertness.

A two (illuminance: 200 Ix vs. 1000 1x) x two (time of day: morning vs. afternoon) mixed group design was employed in the current study to
investigate the effect of illuminance and time of day on healthy adults’ visuospatial performance and alertness. Illuminance was the within-subject
factor. A total of 34 subjects participated in the experiment according to the selection criterion. All participants should complete two light sessions
on separate days during the same timeslot in the morning or in the afternoon. VWM tasks consisted of the Coris block task and the dot memory task.
Spatial ability test battery included the Hidden Pattern test, Card Rotation test and Embedded Figure test. KSS as well as the PVT assessed participants’
subjective and objective alertness, respectively.

Results revealed that the interaction between illuminance and time of day on objective alertness was significant, indicating that the reaction time
of PVT was shorter under the bright lighting condition in the afternoon. However, no significant effect of illuminance and time of day on subjective
alertness was observed. Concerning visuospatial performance, the main effect of illuminance on Coris block task showed that the number of correct
recalled position was significantly larger under bright light than under dim light condition, while no significant effect on other visuospatial tasks was
observed.

In summary, the results showed that daytime bright light had positive effect on visuospatial performance and this effect was task-specific. In
addition, high illuminance level could obviously influence participants’ alertness, and this beneficial effect of bright light was moderated by time of
day.

Key words illuminance, visuospatial working memory, spatial ability, alertness



