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The Characteristics of the Learning Performance according to the
Indoor Temperature of the Learning Environment and the Color of
the Learning Materials
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Abstract This study examined whether the combination of the indoor temperature on the learning environment
and the colors of the learning materials affect the learning performance. To do this, the condition of indoor
temperature was divided into three conditions: the neutral condition which is the appropriate temperature
condition of the learning activities (22.5~247C), the high-temperature condition (>247), and the low-temperature
condition (<22.5¢C). In addition, colors of red, blue, black, and green were used as the warm, cold, and neutral
colors, and the verbal-working memory task was used as the learning task. As a result, it was not significant
differences in the response time of the learning task, whereas, in the accuracy rate of the learning task, the
performance was more accurate in red- and black-color conditions. These results could be interpreted as the
saliency and color-temperature of the red color, and the familiarity and specificity of the black color.
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[Fig. 1] The example of experimental procedure (Korean
words is presented in English; e.g. Method, Start,
Face, Economy)

w
ro
H1
\
>|.

Lo
of >
rlot
o,

&=

Azo] AR Lw

w7) $jajA =1
ILH L AR
Aszel 4
e

=~
<]

rE ooy

i

=}

o lo

2

f
idp2

=4
- =

ofy

gﬂ O{N |
5

2

o %

o

R

ng
~
=
:

=

o &

g
i
rir
O
»
e ol

1

AN b RIS

Mo

il
>

ox,
_1 {
35

ol
ol
% &

:

Qe w4 A A sl

of Apguk AHE ek

l"i

ol
Qi
2
&
=
i)

o,

Eo
AN Ty
=4

e
ot
i)

l‘ll‘

w
PO}

>

Al

—
__=

ro

= o

=<
Z32
y

M =dof| mWE

El=nig]

=

Mo TE N
0lo

oY
Io

Al

) Al

A £ St RbeA]
ko) 54 2k %%*17}«1 7IE SAA=
Table 16] A8t 1 AT}, AY €= 247} A
Z 9] Azzkgmut olug} AY &= 270 Fa o}
AR 249 FEB}E AR G5 g AOoE

e t(Table 2).

Ui

1)

S

?J\'N

]
T
_u

it

ﬁnﬂo l



Frakely| &l slie A A 147 A2, 2013

[Table 1] Descriptive statistics of reaction times(ms) for
temperature and color conditions (N=25)

[Table 3] Descriptive statistics of accuracy rate for
temperature and color conditions (N=25)

Temperature &
Red Blue Green Black
Color Condition
M 885.86 | 890.42 | 904.44 | 919.59
High
SD 189.00 | 267.51 | 211.91 | 220.71
M 729.39 | 73645 | 764.82 | 772.89
Neutral
SD 15593 | 171.09 | 218.99 | 190.75
M 778.81 | 821.61 | 846.14 | 791.31
Low
SD 94.28 92.16 123.59 | 105.23

note. ms= milliseconds, M=mean, SD=standard deviation.

[Table 2] The results of ANOVA (response time)

a
3

SS
22,473.49

MS
7,491.17

F
0.76

Source

Color .03

Color
XTemperature

Error (Color)

18,095.65 6 3,01594 | 0.31 | .03

652,751.64
362,025.89

66 | 9,890.18

181,012.94

Temperature 1.93

Error

(Temperature) 2,068,900.49

22 | 94,040.93

2
T
Jon
i
=

FA|

=

2AT AR 2ol W shEuA| s
Hu ot} HetEo| 7|4 EA AL Table 3
LI Ay AY e A AR 249
LH e 27e] FaTks BANOR §
o8 UEpRdth(Table 4). 12U} Ay &%
ﬂﬂ%%ﬁﬂﬂﬂﬂﬁﬂﬂgiﬂﬂﬂf
FA 2 Ay} 53E o] HALE HY
I 25 24 9] shgTbale] Yetgol

ol vlgf =2 e Hole= A=

20
2

<

2
W
52
°

(

N
o oo

3 1 A

fa}

12

4

ol
o
N

9
rlo S

5

INoloox 2 lo

m

Lo

[
o,
o2k
ox,
filo
m>~

2

L
S~

oo
ol o

m‘l’m

L

.

w 12

4 = H
o rlo
igm

T
FE

.
b AR 29 Fadke
(Table 4). o]of wjz} o} vl

Sl

#

o= vt
= Bonferroni H}4]
w7haje)

she 2

O

ﬂéxﬁioﬂ fH?f} ZHOI 7]
of gt Ajel 719 FeEEnt

o olg ol 434 g

[e]
%—h%ﬂ

684

Temperature &
Color Condition Red Blue Green Black
M 0.78 0.73 0.76 0.82
High
SD 0.14 0.06 0.11 0.07
M 0.75 0.58 0.55 0.67
Neutral
SD 0.22 021 0.17 0.15
M 0.65 0.55 0.65 0.71
Low
SD 0.12 0.14 0.13 0.19

note. accuracy rate is not percent, but rate (e.g. 1.00
means full rate, 1.00 is similar 100 in percent), M=mean,
SD=standard deviation).

[Table 4] The results of ANOVA (accuracy rate)

Source SS | df | MS F 772 post-hoc’
Color 0212| 3 |oo7|620™ | 2| 29470
d>c
Color 16114l 6 |oowo| 167 | 13
xTemperature
Error(Color) |0.752| 66 |0.011
Temperature |0394| 2 [0.197| 344 | 24
Error 1263| 22 | 0057
(Temperature)
"p<.001

'"Bonferroni method - a: red, b: blue, c: green, d: black
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