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Purpose: The reading speeds under preferred color and white LED lightings were compared as part of a study on reading
tasks in color environments. Methods: A total of 12 lightings that were implemented as RGB LED lightings combinations
were used. The reading speeds were measured for one minute under preferred color and white lightings. Results:
Regardless of sex or age, the average reading speed under each color lighting was significantly improved as compared to
reading under white lighting, with the average reading speed for all subjects having improved by 10.2%. In terms of sex,
there were no significant differences, although there was an increase of 9.6% in men and 10.7% in women. Conclusions: It
was confirmed that the color environment can provide a positive environment for reading speed as compared to white
environment. These results can be applied to fields related to individual learning abilities and attention.
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Fig. 1. CIE color coordinates for the 12 kinds of LED lightings.
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Fig. 2. TEXT Advanced 2 #3232 Target.

Fig. 3. A subject’s reading speed under LED lighting is being
measured.
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min)y= 133F 818 doj5=E, ¢171& % M-S (improvement
rate of reading speed, %)< 2 (1)Z} 22 WAz H A9
7= gk Aol Ao ¢l7]EEe) WAz oA
9] e7IEE A2 HretaL, BAIEA Alde relas
p<0.05¢ o TAFCZ Fojsirtar Attt
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Wz ARy AgelNe) Y14 BS99

(1) WAZEo A Aol W 9]V % Table 19] 2¥8-&
B wazoA 9)7)Ere] Hit-S WA 93.3+18.4 words/

=A] Lolr 7] #5le] SHRE +7AS ARG
Az}, Az A GAT} oJAde] ¢)71E& T it Alololl=
frelgtk Zhol7) Sle A2 YERTH(p=0.680).

(2) WAz Ao W 9714 %! Table 19] 39S
B Az ¢)7|&Ee] HFe 9 10224226
words/min, ©343 101.9+£16.6 words/min, XF= 0.343.5 words/min
o2 o] ezt WE Ao YETE A} Y
g AR Ay, AT G A9 ¢rE=

Table 1. Reading speeds for males and females under
white and color lightings ~ (Mean + SD, words/min)

Gender No'. of Unfier yvhite Unfler .color
subjects lighting lighting
@ Male 65 933+184  102.2422.6
@ Female 65 9214149 101.9£16.6
Difference = D2 - 1.242.9 0.343.5
p-value - 0.680 0.930

0.930).

WA} A dzry 2429 YY1 E His ARl
(20tH, 30tH, 40tH, 50thE T-E3}d Table 201 YERAATH

(1) Bz AHE ¢)7]4%: Table 28] 2¥0] wl=
A WAz A 20T, 30, 40th, S0tle] Y& E HH-S
ZYZ} 93.2416.9 words/min, 96.7+17.9 words/min, 95.9+15.0
words/min, 84.9+14.9 words/min ©]t}. EA41% HAS $3)
AAu)x] EAHEA (one-way ANOVAYS A5t Wl &
HZ el gk #4524 (homogeneity of variances)
Z, TRARS AHEA T (p=0.744), $171&= Ht Ale]o]
= 7 A7t = AR FAHATH(p=0.019<0.05).
upeba] ol Ao 97]1&E He vl dRS, S 20
o, 30tH, 40tH, 50th Akeloll F&Jgk 2fol7} Atkar & &
Ak Bop FAHOE o= AFTF oA Fogh zfo|7}
AREA 5] 9151 Duncan AHEEAE AAISHAIL,
1 AIE Table 30 YERAUTE 287} 384 & 5= 3
o] Al A%Z 200, 30h, 4ot} s0th= M= 3l HhE
XS (subset)S FASHATE o] ZHE wiA oA A

1l

Table 2. Reading speeds according to age under white and
color lightings (Mean +SD, words/min)

Age No.. of Average of reading speed
subjects  Under white lighting Under color lighting
20s 38 93.2+16.9 102.4+20.4
30s 30 96.7+17.9 106.5£21.1
40s 31 95.9+15.0 106.7+17.6
50s 31 84.9+14.9 92.8+17.2
pvalue - 0.019 0.017

*; p-value < 0.05

Table 3. Post-hoc analysis of the one-way analysis of
variance according to age

Under white lighting  Under color lighting

No. of

Age . Subset for oo =0.050 Subset for o= 0.050
subjects
1 2 1 2

20s 38 93.2 102.4

30s 30 96.7 106.5

40s 31 95.9 106.7

50s 31 84.9 92.8
p-value - 0.410 1.000 0.400 1.000
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et WAZRYANE AgZHME BT 97]|&E
2 20th, 30tH, 400 Abololl A= ot xfo]7} YIAIRE,
AHZH sod Atelelle frefst o7t des &

(@) 21737 24 (total): Table 491 13801 21732} 244 13078
gk WAz Ao ¢l|E&E S AAlSt
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102.1419.8 words/min, XF= 9.446.0 words/min®]T}. + 3
T Atololl Folgk 2fo| 7} =A] Lol ] fJste] U3
378 AAIsIRAL, 1 A F B Alelol] gt xjo]
7F 925 FR1E 4= A THp=0.000<0.05, 13§59). w2}
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Hidle ok 2tel7t dtkar & 4 ik
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min®|th. t-$EE +-H1BS AAS A, F Hd Akl
oIt Zfol7t AeS FRIT 4 AAMTHp=0.000<0.05, 2385
g). mEhA FAE U E F WAl zral AT of A
9] YVIEE Hytolle frolgh Aoz} dvkar & = ot vt

Nel

Table 4. Comparison of reading speeds under white and color lightings

AR S U oz g Wiz I Az of Al <]
V&= Htol= Fogt A7t S-S ER
(»=0.000<0.05, 3359). W&t A4S o=
P} Az ¢4 E Hitdlls fogh Zo)7t
o & 4= Qi

(c) A% (age): Table 49 4~73Jol] w2l zwiz} A pzerdof
A 233 271&5% HF-S 200, 3000, 40tH, 50tHE &
ste] AAIEFATE 200 9] A5, WAz A 93.2+16.9
words/min, AAFZH oA 102.4+20.4 words/min, XF= 9.246.5
words/min®| T}, th-&EE t-7AA8S AAISE A3}, F i A}
olel f2Jg zol7k Y-S FAT = AATHp=0.000
<0.05, 43359). wehA 2000 S tigoz S w2y} A
dxEolM e ¢7|&E Fitole 3t ztol7t tkar &
g Aotk 30th, 40th, s50tHe] B9 TS AAHE Ao
(p=0.000<0.05, 43§54, 53859, 6345%).

Wl Zyl Az ¢l7]|E&E 24, difference)
£ B 1 o] BF Hpositive)d= & T AT ol A
FEHAA ¢71EETE FIEHAE 5, U B @olE ¢
Q= Lot} I 7AAF AAZ= 9.446.0 words/min, B3-S
9.0+7.0 words/min, <42 9.9+4.8 words/min TH& Z7}3}
Atk AP ZE 40t A 10.8+5.8 words/minZ 7HE B
o] Z7FtAE ©ol& 2 (1)elA BYE 71&E FFEY]
WA B IAA AAZE 102%, G4 9.6%, 4
< 10.7% BHE P Aolth. dREE= 40tiolA 11.3%
2 &= FE] 7 =T

[oksl AMgxEgoA ¢7|EEs gl dF S #
Algle] YAz MR fostA PFES & 4 AT

X9

A

I E

1.
z99 dew 3
39 5ol P2 e Aoz AeA 9

(Mean t SD, words/min)

Average of reading speed

. . No. of : Difference Increasin,
Mean + SD (words/min . g
Classification subjects ( ) 3= p-value rate = BD (%)
@ White lighting @ Color lighting
(a) Total 130 92.7+16.7 102.1£19.8 9.4+6.0 0.000%** 10.2
Male 65 93.3+18.4 102.2422.6 9.0+7.0 0.000%*** 9.6
(b) Gender
Female 65 92.1£14.9 101.9+16.6 9.9+4.8 0.000%** 10.7
20s 38 93.2+16.9 102.4+20.4 9.2+6.5 0.000%** 9.9
© A 30s 30 96.7£17.9 106.5+21.1 9.746.5 0.000%** 10.1
c e
g 40s 31 95.9+15.0 106.7+17.6 10.8+5.8 0.000%** 11.3
50s 31 84.9+14.9 92.8+17.2 7.9+4.9 0.000%** 9.4

***: p-value<0.001
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(D) A3 A sdxes} 7I1EE s tieh &
W ARE LolE YT Table 59 197 395 FaLsto
A7} ol Hdelgh Ads SAUE Y3 viridian,
orange, rose, green, applegreen/yellow 5-°]3, $171% % &
AES =& oA E YE3PH orange, viridian, rose, brown,
yellow/purple 5-o]t}. A4S Aest DA} ¢7|&E=
dE BAl gk R ATE Table 69 133¢]] A3k
At} Toj 23 TA G (pearson correlation coefficient)= 0.480
S 2 AL ok AT FolstAlE ZFUTHp=0.135).

Table 5. The number of subjects, llluminance, and improved
rate of reading speed according to color of lightings

1R S 18 1

Color of  No. of Illuminance = Improvement rate of
lightings  subjects (Ix) reading speed (%)
Viridian 40 883 11.0
Orange 18 699 12.2
Green 14 843 9.2
Applegreen 13 764 9.5
Yellow 13 545 10.3
Brown 10 429 10.4
Pink 6 456 6.6
Purple 5 202 10.3
Skyblue 5 485 4.8
Rose 4 451 10.7
Blue 2 122 7.6
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Table 6. Correlation analysis results between the number of
subjects and improved rate of reading speed;
illuminance and improved rate of reading speed;
and number of subjects and illuminance

Pearson correlation

Correlation coefficient p-value
. Number of subjects‘ Vs 0.480 0.135
improvement rate of reading speed
' Illuminance vs ' 0313 0.349
improvement rate of reading speed
Number of subjects 0757 0.007%*

vs illuminance

**p-value < 0.01

(2) Z=9 H71EE FFE tigh g AR5 ot
AT} olol] kA 7} 2] =7} 71l A FTAE
FRIAYY. =AM 14 Z = 7|5 (recommended levels of
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Toj& AMAIGTE 031302 oS WA frofsiA] ¢
ATHp=0.349).
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LED %49 3to|A] 39 972525 #d A3z
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