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Abstract

One of the key components of the national talent pool is the college student body, which is the
driving force behind the building of the nation. The classroom’s light comfort level is crucial be-
cause it serves as a study space for students. The lighting conditions in university classrooms were
recreated for this study, and based on the participants’ subjective questionnaire ratings and work
performance, we investigated the psychological effects and working efficiency of the subjects un-
der various lighting conditions. In addition, this study examines how university students’ emo-
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tions change and feel in various lighting settings, identifies a suitable lighting setup for work and
study, and expects that the experimental findings will be useful in informing future college class-
room lighting design.
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FEIA A 25 0] N S A B T i) — R AR BRRTLCO BRIR 8, FR A2 FRATT AT AL A PR3 r 1) 6 R 2% AR R )
etk AATEEWT . P00 Lot R A il 5 8N R AT 5, [RI A8 P (5 B A 80% LA E#= M
HH ' R 5| AR RO, PR o YGFRBE AR FE0 T4k 2 R R R Uit R AR BB, BART 4 PR L
ANTTTH . BRI, JeIEE NPT, 1540 R KRR S A BB . AEN
FR B R T DABE iy e i Pk | 3T+ AR G A AR A% 46 R R (MR 1T, A8 78, 20075 7K 2145, 20105
Veitch & Gifford, 1996). LIk, TEREURIHFE K ATFRER T TH, WEFICIAEE AT CAAE Bh NS B 45 i v ik 2
FIFHRBE RS0, M PR TS S S s D BRIRIR 0%, SR RIS RESEE R RIMH . feJa, TERSISEM
Syt T, ARG O] DO AT R ETE A KB I R, I T T &
BRI S EE N . R, Q& v] DA s Ao e B R BN RFE OGRS, X T 54
oy B

MR, B RE VIR mE N1 & @R . iRYE (RS ERHR Y prik, FRE S+
AR 25 AR I AL AR R I 70%, JF HAEE 3G, HAFIRMEmECmEHAE M. R¥EAE
N B (R EAT 5 13 B AOREAR, Ak 0 B0 SRR B A AT ¥ B O {gl RN 272 2 S0 A AR BB 52
Wi o AERFR S 2004 AEMAG 1) CREAFURR BT FRIE) 0 T 20E K s = i B bR e e o 848, BT
RN T BENAIE R E AT EM, BTl H AR 2 B AR TGS — e . Rk, JF
Ji& AR S A Ry S0 R IR SR AT & M AL AR

TAEGUE AT 5 T BS AL G, P8 58— TARAE 55 Bk I i Sk 1) AR AT R0 B A5 ) A
i, TRk, BYFEZEEXN N R ARG AT N 00T . K ALEE N TS SO T R 2 AR 2 T 3
AR BRI IRZM, J8 I SEIG T LEAN R R B2 /KPR 323N 5 2] 3k . IR 57 Mo 55 iR sE I . S5 SRR,
AN[RIAT H2H & %o 2 A 2 )RR BAT M (P /K 2055, 2010) 0 [RIGFRZEMPTTF L 838 76 %o 2 A A6 S [ HE i 3
BRI SRR . TAESUR S PP EAT 0 LU (BP0 7, 2007) BRS04 R VAN 5 2
FEAAHIE], R S a0 A ] [ A A SRR I, T S AN B 53 A 25 R AN N AT S5 B8 B i 77 56
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AW FAE R & AR ) A IR AR AT, LI bk 4.8 K, 9 3.85 K, wiy 3.0 K, fES5ET
PERTSE IR R (= 0.75 2K, K 152K, 98 0.5°K). L b5 =T v A, Hop— ks b2 1
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Figure 1. Pictures of the laboratory
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Figure 2. Experiment with light pictures
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2.2. REAFEIRE

SR 58 RACKR b B PUAN TR LED S635 (60 x 60 cm), 51 FH IE EE T ) S 4 1) R 32 S (g AT I
AR SR BT e ) MR, 203 B SR AN RIS T 3001x, LA W % & 7E 3300 k~5300 k 2 [d] .
AT S2e B4 I R A, L B = NI 4611 (3001x, 6001, 800Ix), ik [H 2 7F 5000 Ko =Fhseib AT e
A ek B 2 pros .

3. KWMRRFTZE
3.1 SEEERTR

g 48 BHakE (16 L HAE, 32 B E)S 5L, TN 18~25 H 218, iy ZilEH N
FE TR A, HEANS S MRkt Aol E L S IAERE. B IREIN H R
FESEG HT AN REVCI S AR

3.2. KWL

1) TARSROFE

NSRRI NG DL, B FE P S BRSSP TAR SO T Bl B BR 1 e bl 13 Sk 0
FOBE, RIS SEIR R ) o I B 4 . SIS RS il X 32l P B i Ak . AU K
IEFAE T FIWIL TARS . vt e vr s B omth, 08 7 =00V R 0, &R = APy
Iy WUEAR SR e &R0y o SEIR A IO R IR IRt R A5 L2 B R (R S0 E, O s ik
HPAEL, SZRE BRI — I AREEAT I PII AT RH PR R e A R BRI To R 220 . = A
PPERARYE BEARVE 050 R e M B e . AU R IE R v #EAT V72> (Watson et al., 2016).

Table 1. Subjective evaluation scale (I means affective dimension, Il means associative dimension)

F 1 EWFNER( KRBRBYEE, 1| KRKBLEE)

MR AR TR R A RE 52 2

REK 1 2 3 4 5 BAR()
REFHR 1 2 3 4 5 EFIR()
A 1 2 3 4 5 (1)
EYIS 1 2 3 4 5 JBCRA (1)
fa ks 1 2 3 4 5 24 (1)

2) EWPE

TE R NAT S5 85 R 2 )5 » S T BERHE IR B HEAT A PRS2 A (3 S22 ) B 3R) o 7E LART AR 7T
T2 51 R 28 AF TS AT 6% 5 B Y T B (Knez & Kers, 2000; Wei et al., 2014). 1B H 5 H T3¢
T A R SZ (T 2R A SR B 2 kB A ARG B FR I 74 /b . Chao %5(2020) 1 26 4R T /i A
FORAE LA, SRS HEBR L S, B AT A& A TR 2R I F —S83& G 5T H
BB BIR Y, RZE R e AT RS S R IE MG S . I AR 45 TR g 1 2
I3 =R T T S B 9T o ACHIT AT B S M M PN 4 S (BCARRI S 2) e 15 1 5 X TR 1], JF HOAAE 2
B TOR JT S8 BARYE B SRR AW, BRI R B R R A “ i 2T (Schiipbach et
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al., 2015). BUFIEIE AR FA ], Tt mB IO E 1), BIRHTE LIRS RUR R B &
ST R Z S IR IEHIT Y. (L= EEARE, 5= EHERFE).
3.3. SLIERIE

SN DL TR R ) AR B SE I AR BTSSR, I B — R A L 2 2 TRk gk
BN R AR E BN SIS =, AR AT BRIl N HEAT 20 0 Bh OIS IE N o K S 45 7R 5 s ie N AT,
SANE T P4 B B 18] RSB AT e AE . TR PSS B 45 0R 1B s 6 TAEAT 55 MR (PR 15 434F), TAE
ST 55 MR ZE R 2 W E IR B A HIE S W45
4, LHERK DR
41. TIEESER ST

B B R — B R BN AR B AT 8T, SR ER AR BRSO E
2)o BT ZALERAT 4y BB E N 32 i TAE SRR & A5 57 .

Table 2. Kendall’s consistency analysis
=2 BER—HMESH

H < ]

KR 1.000 0.313" 0.3477

H Sig. (W) . 0.004 0.001
N 48 48 48

I REL 0.313" 1.000 0.707"

Z Sig. (W) 0.004 . 0.000
N 48 48 48

I REL 0.347" 0.707" 1.000

5] Sig. (MUE) 0.000 0.000

N 48 48 48

“p<0.01.

Hof =R N R A TR B AT R R T 2 T, SRR 3 fon, B 2R E TIESR
LA B E M m(F = 3.386, p = 0.043). 7F 300Ix 2514, ik #& TAEAT 55 R IEL; 78 800Ix 41FF,
ZIRFEFRINBREZLE 3. % 4).

Table 3. Results of one-way ANOVA
F3 BERBESNER

= p i Eta V7

e 3.386 0.043" 0.131

“p < 0.05.
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Figure 3. Work performance
3. ITYEEERM

Table 4. Results of LSD analysis
=4 BREOMER

SEBMEZE(-]) PRz p
3001x (1) vs. 600Ix (J) 1.16666 0.896 0.200
3001x (1) vs. 800Ix (J) 2.33333 0.896 0.012"
6001x (1) vs. 800Ix (J) 1.16666 0.896 0.200

“p < 0.05.

4.2. ILIBREZ 0)EER D

AW FH Cronbach’s a REE AR TN BEREE bR, W7 5 Fizr, #3RM Cronbach’s a #i K
T 0.7, FrLAUi i a5 N B —FeE R . BTN TITC IR T 0.4, B M I 2 (8] AH 556 & BT
i b, BUEATEERE, B RSB AR R R T .

Table 5. Results of scale reliability analysis

F#5 BREFEISNER

K R IE U THFH K (CITC) W BRI o REL Cronbach’s o %40
B 0.538 0.762
TR 0.63 0.731
#7R 0.528 0.765 0.791
72 0.642 0.728
Kac 0.513 0.769
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1 6 4N, FEAER KMO {24 0.762, KT 0.6, ZdlE vl LAt E SR BUE B A 46, iEiEd Bartlett

ERIB RS (p < 0.05), Hdii& & AT 04

Table 6. Results of KMO and Bartlett sphericity tests
%% 6. KMO #0 Bartlett k#6845 R

KMO {80 0.762
bl (Ve i 66.000

Bartlett BRJEBEATLS: df 10
p 0.000

MR R E2 AR I () 4. 18] 5) A AR, 800Ix 251 1, S22 RARAE 2 V43 M8 v T e A
Ao LR IR B R R B 2 AT A O R EE Y 1.000, JF HL2BLH 0.01 /KPS, DRI 358 BA 175 8k

Y AN 2 8] A 5 2 A IEH R R R (WA 7).

Table 7. Results of spearman correlation analysis
< 7. Spearman HX M HLER

RS FE AR 4 i
B3 1.000™ -0.500
TR
p i 0.000 0.667
“p <0.05; “p<0.01.
T #fti+1SD
® fH
5.5 - * B
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5.0
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Figure 4. Associative dimension scoring results
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Figure 5. Affective dimension scoring results
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BT FRBEI R A B CIATNE I, 8 TAR SRR S B A6 AR 2 iR A FDE I T
M TARSUR DL S B S L, e A SR TS 45 18 AT LG U0 T

1) LIS, 218 78 300Ix 65T T TAESUSR I . H 21 7E 3001x 5 800Ix Yt
FAT R LRGSR BN B (WA 4).

2) AEEMAET T, WHERLELIF D 5 RIEM. RIEAHT T, el A I W] PRI 5 sz ¥,
TR SE (AR &7 U)W S e

AHFFAEH T 5 AT X R PP 3 FOCIE A IO B2 . XA, RATREER] 7Ll
SR LT S ISZ S R L SRR B LI SR A 3001x 19 1 # 800Ix i, AATTHIALSE RNt AN
M AFFIR RIKRFEANEIR G BRI 85 R 15 2R 58T IR i B0t 0 RS2 S i T e 45 2R
W16 (Chao et al., 2020). Zik b, FESKIGF MR A, S2IE FEARIR B 2 A T TARSUGR BT B
e I 26 A D BRAZ AL . T DAEARR BB BE BT 7 BARYE LR DL, LR B e M L
PRGSO BARIFE O, 38 Z e PR e LA .

SE

MFPHTF, BETEQR007). ST /N2 AR R S G B FR B 0 R I SRIRAIT 8. AW L FE5# 7R, 18(4), 38-42.

FEAKEL, Kb, XUAEAHE, XUHH(2010). B 5 IGAT R X 54 2 S SO AR BRI RGN, LIS 55 TF7 32(4),
85-89.

Chao, W. C., Hong, L. Y., Hsieh, M. C., Wang, E. M. Y., Yang, C. C., & Su, L. C. (2020). Effect of Correlated Colour

Temperature and Illuminance Levels on User’s Visual Perception under LED Lighting in Taiwan. Ergonomics, 63,
175-190. https://doi.org/10.1080/00140139.2019.1699964

Knez, I., & Kers, C. (2000). Effects of Indoor Lighting, Gender, and Age on Mood and Cognitive Performance. Environment
& Behavior, 32, 817-831. https://doi.org/10.1177/0013916500326005

DOI: 10.12677/ap.2024.142089 712 o3 2


https://doi.org/10.12677/ap.2024.142089
https://doi.org/10.1080/00140139.2019.1699964
https://doi.org/10.1177/0013916500326005

iz

Schiipbach, R. L., Reisinger, M., & Schrader, B. (2015). Influence of Lighting Conditions on the Appearance of Typical In-
terior Materials. Color Research & Application, 40, 50-61. https://doi.org/10.1002/c0l.21850

Veitch, J. A., & Gifford, R. (1996). Assessing Beliefs about Lighting Effects on Health, Performance, Mood and Social Be-
havior. Environment & Behavior, 28, 446-470. https://doi.org/10.1177/0013916596284002

Watson, M. K., Pelkey, J., Noyes, C. R., & Rodgers, M. O. (2016). Assessing Conceptual Knowledge Using Three Concept
Map Scoring Methods. Journal of Engineering Education, 105, 118-146. https://doi.org/10.1002/jee.20111

Wei, M., Houser, K. W., Orland, B., Lang, D. H., & Bose, M. (2014). Field Study of Office Worker Responses to Fluores-
cent Lighting of Different CCT and Lumen Output. Journal of Environmental Psychology, 39, 62-76.
https://doi.org/10.1016/j.jenvp.2014.04.009

DOI: 10.12677/ap.2024.142089 713 LB


https://doi.org/10.12677/ap.2024.142089
https://doi.org/10.1002/col.21850
https://doi.org/10.1177/0013916596284002
https://doi.org/10.1002/jee.20111
https://doi.org/10.1016/j.jenvp.2014.04.009

	光环境对大学生工作绩效及心理感受的影响
	摘  要
	关键词
	The Influence of Light Environment on Work Performance and Psychological Feelings of University Students
	Abstract
	Keywords
	1. 引言
	2. 实验室及照明环境设置
	2.1. 实验室设置
	2.2. 照明环境设置

	3. 实验对象及方法
	3.1. 实验对象
	3.2. 实验方法
	3.3. 实验流程

	4. 实验结果及分析
	4.1. 工作任务结果分析
	4.2. 心理感受问卷结果分析

	5. 总结讨论
	参考文献

