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Analysis of the mediating effects of communication and collaboration
efficacy, learning efficacy, school space satisfaction, and frequency of
use on the relationship between middle school students’ perceived school
space improvement and place attachment in school environments
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Abstract

To examine empirically the direct and indirect impacts of school environments’ physical improvements on
students, this study analyzed the effects of the School Space Innovation Project (SSIP) based on place
attachment theory. The SSIP aims to create flexible spaces that promote learning, communication, collaboration,
and creativity through user—participatory designs. Specifically, this study used place attachment’s
multidimensional model to analyze how perceptions of school space improvements influence formation of place
attachment, mediated by factors such as communication and collaboration efficacy, learning efficacy, space
satisfaction, and frequency of use. Results revealed that perceptions of school space improvements significantly
affected students’ place attachment, with communication and collaboration efficacy and learning efficacy serving
as critical mediating variables. Furthermore, the emotional bonds and space satisfaction that students
experienced through the space improvement process positively contributed to overall school adjustment and
learning motivation. This study provides practical insights for enhancing school spaces’ design and use and
serves as foundational data for evaluating the sustainability and effectiveness of the SSIP.
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Figure 1. Six-dimension structural model of place
attachment(Chen et al., 2014)

HrHHE 719 A AA717e] A8t g7t 7]
Zotm, RIAH, P5A, FAZ, AR SHo|A ] Bt
34 oS Pt AR ]EH 7]“* XHO o A
oF =g ©7] Aol A7| 7IHiE Bl F9H Aol

Argsh=d], A 474 A3} vl FAdS Bl
F/JSHHChen et al., 2014).

Ao A= ol2Igt Chen et al. (2014)9] “g4xof
2k Aty 2dS 7Rk & sho] Frh-ej 7|8t ¢
U "HE=og Faojzr o g2, Fd -7 7|9 e

ag=aggar 21



-

R

j=4

11—0:]

AN 3

Y

-
T+ 4.028 02 =4
9] TS} ARSHIE

P SEAEY] 92.8%7F I3t A8

=

o

1
R

A

kel

oA

o
T

B A 79.1%7F AFxIE 57
-

1.
el

2023). AZSIAANTEH FLIY
%3

o

Qret.

Sls

S

sty

5

I vl 7]l

ol 24
k3|
=

o]

=3

p 3

°

e

<]

StusZt A9l A 7

o

71 ol oz A

dAA oot gA14,

Y
R
AAH R BT

R

Ho
Tor

o

=
)

o

LIkl

3l

H
A

3L

o

o]
e}
al

1

A
6_‘1

]

s

A

£ Wiz

Vst

A

=

o

g

gk 2020). °ol=

SRl

=, Ak

o

g2 URl o= UE

o]

Q.

A IRt AtellA

hS

%
=

£ 7} 4.8%

A
i}

(0]

s

SFATHR-E 3], 2023).

o & ©

Q.

gl od Hz= 2}

o
[e]

T

REE, ALguIEe] U

o] A o]

T

A
=

A7t
7,

oz 7k9] BAA Uehts

1

s 9f, 2020). AHFAA gt

[e]

3HORE A4

2 AT

o
o

o
II-1.
S} A}

o
=
R8s

i

A
o W8 AN AT A AAEH

SRS
27 Aol 2
o T

K
o

RS

St

=

&

&
o

=
S

gt of
Aol

)=z ]
L

o
[¢)

i el
§ geixiel

(o]

£A47t
A E

o

.

A
1

1
ol

o
@)

o

o

oA

[e)
Al

=
=

1

=
=

A

2007; B4t 1998;

A4

R EER
T2
Foick. Ak

=

¥ (Brocato, 2006; B3
[e)

)

A]
T1
=
=

°

3} 942 Fo) ShLAgel
2]

o] 85 7|di9]
H

T

Z
b )
T -
59
ER:
= =
SHEE9]

Tl AY 24 AR

-

o
pal

]_

[e)

[e)

o
L3

1=

17919] 74

L4

3

THWentzel, 1991, 2003; Birch & Ladd, 1996;
%

a
o 3%

o
4

ely

o

st g1 AlAtele] A

ST

g, 20055 o182 & £1|9,

HREE, 2013).
L7131 3784 A=

o gt o
AR HE=7H

67.5%7F

24
%

Bl

ToH

rA
Tor

t o]

h8

o

3

A A234d A4



Sesioint. ol vhgoR AFEE A
gl Bt A8 RTAFL
A 49 FEA WS etk £, 4P

4 5 AFEONT 0Fel4EE A DS
4R B2 sl A7e Bgge Rolud

T Ahold BAd Rdg suos
Hstaa @t o B9e B4 3e Aldow
A SHE A oket B ol SRl A A
25z ALY, 3doleks MEA Fe 7t
ot BB AT HIS0] FAFHE ool
rast o Hgkeihn Beksgo w3, B ol
SETRAAANLS Fo ATEstE B2 F
o

fe

-

¢

SRR A A4, 25 B AT, Bh
Y, BEE, AGNE)I o F 19 BAS FHh
174 gtk o]F Fof I A NS o
Zwg BASL, SIS FrolEat 3 B8 4

)
=
o,
i)
r)v
o
2l
-

SE S Higog B AoA A
A ATEA, A7, AFEFL ok} ¢
1) A=A

AFEA 1. SFHIIHEMoIA) A4 914, 4%
YRk, SHaIY, WEE, AUEE FhojHo
oY AL WA

FAEAL o SPIQ WL AN A4
F<elel Faojat 7o) AHHe IS AU 5
YA, & AFAAE o] THA Y 25 PR
Ty, ShrEaby, BEE, AASUES ge vApEd
o] Sguelnt el 1] ofuT BAYES Hol
A 245 A Stk ol B9 S o] o

i

of 7]ofst A} et
7o) AFEA] T AFIHIE (Table 1)}

Table 1. Research hypothesis and details

7P 08

shagt S| e AL sEsle ol

o 9F= V& Aol

32 WAl HijE Q4o AF- A= aydo] b

A-gshd H=7|R Aozt 40 IF

EIY, BEE, ANET A0 HEotE b
719 ol 940 %S v1A glolc.

7He 2. Stagzt el iRt 142 FE7IRE gl

o I9F= vE Aol

B2 Al oisk Qlle] 2% @il
oz Zgate AU/ ool B4
53 Zeolck

FLgc Al o Qldjel &% Aavtde o
ait4go] djaclos 8o AW/ Fao)
A

W7k el et Qdle] 4% @ALIA, sk
vk, BEESL WARI0R AgotE AYN A

o)z ol Qere wld Aold.

stgzt Aol dig Aol 45 WA, o
I, WEE, AGHES} ALI0E A8t 7
#7149 ool @40) G v1d Aolth

N

3) AT

L w3 RA Q14jo] PR

T 1

ohatzt A71u FrofEhe] mHE A7

o 14
| 915k 448 ATEFLS AN o] BPL o
7 A QAle SYwelon, AE @U@,



o2 B SWINEAAYS AU THE ol
31, aoh FAol glol v 8ol 4L 713

CEYEN
el
B0

Figure 2. A model of the relationship between perceptions
of school space improvement and place attachment
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Table 2. Analyze basic demographics of your survey
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Table 4. Attitude—-based place attachment
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Bl ox #
A 360 220 - 1.634| .103
SF 3 3L

ﬁ%gﬁqﬁi 066 151 021 440 .660
& (ﬂ‘iﬁqj@i 341 124 125 2738 .006

A2E.HY
Eaw 196 .059| .173| 3.328| .001
Sk a b4 266  .065| 213 4.086| .000
ST 042 .057| .033| .743| 458
AREHIE 262 .033| .354| 7.861 .000

AR FAoFo] AS(Table 59, ALEHIw(g
=0.257, p<0.001)¢t EHlolA JHA <14 oE(B
=0.102, p=0.036)7} 344 FFZ vFoH, &
B 28R IY(B=0.227, p<0.001)7} THEEII(B
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Table 5. Experience—based place attachment

sz HEN
R ==, |t | P
B o 8
PAEN 382 264 - 1.445|  .149
St 27t A
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k=3 A A
& oﬂ@ﬁ 31 3190 1520 102 2105 .036
AE.FF
N 200 070 227 4.144 .000
& a4 214 .077 .151 2.780| .006
U= 065 .068 .045 .962| .337
AFERIE 219 .041| .257| 5.397| .000
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Table 6. Mediating effects on attitude—based place

attachment
R B | SE | 95% CI
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Table 7. Indirect effect significance test for

parameters
- 95% CI
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Table 8. Mediating effects on experience-based place

attachment
a3 & B SE 95% CI
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Table 9. Indirect effect significance test for parameters
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Table 10. Hypothesis testing results
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