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Exploring the Relationship between the Risk
Perception and Walking Behavior for Primary School
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Exploring the Relationship between the Risk Perception and Walking
Behavior for Primary School Students and Their Parents in Taiwan

Student : Huang, Yun-xuan Advisor : Dr. Chang, Hsin-Li

Department of Transportation Technology & Management
National Chiao Tung University

ABSTRACT

The road system is usually regarded as disadvantageous to the pedestrians,
children especially. For this reason, we have to understand the children’s behaviors
and their factors. The traffic safety education has narrowed to the school education for
a long time. In fact, family education has powerful influence on children. This study
explored the relationship between the risk perception and walking behavior for
primary school students and their Parents by questionnaire. The survey was conducted
by interviewing the second-grade and sixth-grade students and their parents in
primary school in Taipei City and Xinzhu County. The analysis tools included t-test,
factor analysis and Structural Equation Model.

The study results indicate that all the survey participants have high risk
perception of the risky walking behavior. However, they have different reactions to
dangerous walking behavior, discreet walking behavior and time-consuming walking
behavior. They are prone to omit the time-consuming walking behaviors. On the other
side, the survey participants have high scores in the discreet walking behaviors that
can be thought as instinct or habits. In Taipei City, the second-grade students have
higher risk perception than the sixth-grade students. It is just opposite in Xinzhu
County. This study also shows that the risk perception and walking behavior have
negative correlation and he parent’s walking behaviors have effect on their children.
Nevertheless, we ought to study to comprehend more the maturity process of walking
behavior and its contributors.

The inference drew from the result is that in addition to school education,
parent’s walking behavior, the road facilities and environment, the drivers’ attitudes
and the traffic conditions also affect the walking behavior and traffic safety of the
children. The correlative education department and transportation department may

investigate promotion measures aiming to these items.

Keywords: primary school students, parents, walking behavior, risk perception,
Structural Equation Model
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Assailly (1997) w AF B & BN 32 525 9 (7 % e o o 7 1Ly 20 £ B2
PSR Rl e h B R L FRGEHT AL A
BES5E9K2Z 3 ~103 14Kk 023 ME XEAL 0@ 2F N TR E endF
gLy TI A

BRI AMH AR R 5T 9K
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GE DR ET o
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1B RFR AR GREE (riskexposure) % Firim i LB
( behavioral difference ) °

lmlj.

ZEHrH TR E B
3o 3 (mortality ) #& % -
K ’ l% ;uﬁ 3\% ﬂ‘ljf'rf‘\

P (P Rl ) ALERR Ao R RAE 2R L A L SR
%

TR EAEE D QEH FEREFFI TR LR &2
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rg o
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BERERGAL o g5l B R A B HfIE R o L AR R A i L AT et
0 A BRI L F RN 0 L FER R
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Pless (1987) 35 » B4 ca g ¢ » 4428 T H P g 2 ag ﬁAﬂfr%m}g&ag‘g
%\;ﬁjk{ﬁig%gﬁjq%J%&’ﬂ”ﬂ WhipE L Faip T a2s
ORAAL DTS ALENL K B RA LB RT R
G UA[65]c o S T LR FH (7 SR B 2 £ % (2 or more than Maximum

Abbrev1ated Injury Severity ) ﬁ%m AT EE > AT F RFL G
s k- RF e FRIRIAHZE o Pless (1989) $Hiplt 28 ShiKk 7
ALE AL R B CRRR LA G AR RE L KT E ke
& jie? £ R L5 R T LEH AT DFRETH (T IR L FET
AR B qf_gg’ RHFEGT IR GRA AL BE S D8 A
FehFEs  H W PFLH AR I A LA FTmG T e ﬂLF""m
BE i@ 12 AR $F 2 T ES3 e[66] o
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Mayr (2003) 4-4fi62 12 & p ¥ ‘ol £ 2 i #Fen 16 & T 23 17 4
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Z&Lﬂ?ﬂ‘ Frgd AR HEASREERY A FEERPRRDG T A
= 5 §3ZA ﬁﬁ:& LAIZaA B [26] 23 A A A SR E R K O R
SEPF KT - BhEFIE[73]e ¥ 7 5 FH[S0]r 7T F [40]304 2% 2
TR % F KB o Knoblauch (1971) # T %3z 3 Py #d g 2 enF eif 2
# % dart-out ; sSchoferetal. (1995) #-Zi H FHF G T A 53 BAR - SAPIs
(sudden appearance pedestrian injuries ) v MQ (moves quickly ) k@L% > 1+ &
AR AR fol g B A F 08 FARAFTEGEHA BLRRT]
FERGTRAEF THE[80]
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60%% 2 BHREHLTE p Fehw A2 - B R 2PN [29] o gt K*E‘*avk%ﬁé
i z
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TR R R R P g THNTARSROE DRIT N X DTS
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Preusser (2002) #77 1998 # M F FHfo™ B D & o {7 A BB H 2
RREFT O FRT AL 1970 # X % 2 4pk o FlaZd P d B a g2
R FEGTTEFS (REEMB T 37%% 5 15%) & £ e
B m R A B R EER 0 R Ao R );;‘_L‘g:]— L, i
MEFLFEARS T - 25 REGARC FIIER AEPRL AT A ER

PR E EH e s (RERTETE %R B 5 25%) [67] ¢

Takeuchi (1998) # 77 » 1T & Kk - EFEBH L W7o FR D fwRFH 7~
= fh{F A P EBrE S o Mayr (2003) R F,u{.» C T A AR D R R 2 4 Bop
CERFIT G A FTREE R A ROR T 8T R D R U8R
%{iv’ﬁHﬁﬁ&m‘w??ﬁ ’ﬁﬁ?ﬁi&”fﬂri" ’ i%Afﬂpva%’h‘AB
# (7 REML R S > F R A d R B R o B R i (53] -

& Jones fr Nguyen (1988) H¥rled BF 1980 3 1986 & (7 4 i F

o B*a%i']’ B E R R PFIRT o Aok A E&R e i dkp F“r?»
oo PRAA A G i AT ,ﬁfq_{ﬂ,_,\ B OBEEFGH FYEIHEFRED o
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(1995) WE O EFPFPIAFTE SR EL Z > A PRI E R T
FAFGaE S 2 N A s Pl TR GEMI a7 g AT FHAREE RS
[43] - Grayson and Howarth (1982) » F & 1+ 52 » & Pdpd > BT 4 4p B
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bft?sé v L B 0 R AR Rk 0 < [30] »

Keall (1995) 3!t Firth (1982) 32 % Fjl,'c-g_{ 2l E ke & FE o
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Keegan (2003) 77 3 ‘= F gy PF B 4p ks 7L @R (B =F) #F
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EERER AER BB RS AR J?v‘_ﬂff'i B RS R A E_65%%H 3
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Oxlay (1997) ll‘gﬁnép%(”wfa‘p) RS E AL TARE BTG
%’%’ HEEALFFRZAELR S R wﬁ“sb" g q HFRE R FG AR X

CBBRERELE ATARRG P LA ORGSR RS SR R
é&ﬁﬁiﬁiﬁ%ﬁﬂ‘ B RY TARE R D H RPN (T S LR G B o K
2o @ F ARG ¢ L AR § 0B B PF (one-way divided ) 5 P e0T 5 X B E dE A
AR PR 28 5 o R ELEA T &L R IRE AR 4 7 B P d
LA FEGEY FAIRIFEL LS T HELFA P RORITL R PT
B ABE Y b fEd R E[60] -

Moyano Diaz (2002) #:*4 7 % 2% (Theory of planned behavior ) =k #_

» 395 Parker (1992) [62]% * #E R A K enf® E KX EH 7 Ao 23l
7 el E > % g AEF (selfreported) ' 5 2.3 % > 5% > ¥ 146 £ (7 4 {78 7
AHRITERFLIDOERI-FAZER 482 72§ 75 FuliiFER
(mid-block ) 7 A%5 Feni7 5 o g R~ 438 3 F (75 Ak p @ PR T
L7 meld e R (positive attitude ) 3 ﬁf’ﬁ.gja (subjective norm ) fr g, 2
7 & =41 (perceived behaviorcontrol ) F {752 .7 o % M - 7 AppE H s A
waﬁi%‘%ﬁén%ﬁéﬁgﬁzuﬁoﬁﬁgﬁmﬁﬁﬁ@’%mﬁ
EAHERFLIREGDER A BRI BEAFL LS B] o HERF LRE
FHIHERET LR PR3 l,‘.’ Hp AFL R - BFE 2§75 ") 7
MepiE RE G F Lo HY § Aenh (7 5 (risky behavior) @ 45 2
Bl A EER e 2 FARS R TALHEY b ey TAREE o ¥
PETRENT FARP R BRPTANARRSF &V R AT EAE ‘*JL‘J%
X & 4 42 o §# Reason (1990) [69]3n5 F % & i‘-’kiﬁ' Sl I Y e
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E R M PIAT T PRT UEFRE S T hretbie s [56]

Hamed (2000) # 7 : B 57 A A5 > A2 EFFFUE 74L&
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Wagner (1981) #7770 » FARB BPF > 7 X € B H s (7 4 ey o1 k4
h‘r?%?ﬂi:mwﬁ'&?&i*’? FAFETARE B wER R 4 (T8 0 (S Een(T
PEREWE 2R R F RO A A B0 p R VR RAeR o A G
BNF ARG ERRREARR FERER I gER e FRF AR F AR A
E*’Fkﬁ?liéi&i%i;{%i‘l BERE A cH P TF A AR AR R €
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BWW(NW)”—%*ﬁﬁéfﬁbéﬁi%%&%ﬁﬁ‘*ﬁﬁii ' 3k
BT P BN EFRHEL A R FE P RS FENE TR N
dFAGTARETAR A FRALFIEEEEEL > RIRT ARREF AL &
TR FARY (FA TG G - ERBIx B R kK
Boo BmAETYREE A b plEEES

LG 52-62%3 2 H b AL B[4 JF jFhi 2 i o BT 4y chih
ARRTE B R AR EIRT 4R 7] - _éi*ﬁfibﬁﬁécdpf
PRI R E R LY BB 7 o 2 ¢ X 4 % Piaget {v Gibson

% o
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Piaget (1969) eIk s o *;%«' YU 52 HNE B BT R B
eI R et e e ] IS A & R R % PR (duration) 2z FF cnbd
ﬂ?ﬁé&ﬂﬁﬁi%#&%o&&idl’ I8 TR RET REY - ARF
%%&(ﬁ#iﬁ%)%ﬂ%>;ﬁﬁW—sgi%émﬂoGMm(HW)m
A g (ecology) ehd R kg »d 37 255 24 25 28 (V- B
W) Ajpgid Raaic 4 o HAa S %ﬂj}%#ﬂ,’ﬁfﬁf‘u?é | e pF P F 3 (temporal
information ) [27] - 7= § #7 7 % #¥ Gibson m?} 2 » - Hofsten (1983) e 3 #
B ow 3?1* }F‘ 745 & ¢ R T 3T cha 4 [38] ©

2_18 % § ;ﬁ mpfu/z‘ Z%T Fd 5@? o ¥ _’3; & Kﬁ-‘{r Piaget F' pES Kr“] EY i —’Eﬁ
F U2 A E e A FauEig g ot e A 21] - 7% 5 Piaget HuZs & #
iEEO 5P 9K IR T A B PR S ”ﬁéﬁm

Ampofo-Boateng (1991) ™ 53| 12 feeni2d 54 % > Pl P F L §

6‘\1 —=h

EEE DB S EL S S Bk 2 et F R R AR IR
ink’i’j_?_'?j "J:"" TA_E AL SRR A TR E\‘—*‘ D R EREE PEER DR
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By 24 F FERFITF 'f—'rsmlﬁﬁéi o T BAT Y AL > ME| 2B ‘7’}2 P &g e
£ o547 %‘:’”JJ?FIEF"‘};? M FE b Fl:ljé"*l__rf‘?J Th E Fx% >t ]Lﬁi
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EFRPC) i AERRAF ¢ ERRED REFORS > B Pd §
«E”Fil’bﬁ*}; CEFABRYOPFERS RE B BAY RS RP T D TELR | F
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Wilkening (1981 ) R4+ 3:® Piaget =132 3% o i ¥ % *—'ﬁ BlIR o 2270 P Ei
BELfopr = B R fcend ¢ 5 B REE 0 & R RIF R DT - BT
2 EE N VA B ][ S E“,% # o Wilkening ’;‘IR"P AT fhen2d PR 7@;’* ifi
ARt U R feid AR R RS $~¢*§§#%$ﬁ%“
B.—*»*lblf“llﬁg?_ﬁfm,)g\,z’“‘,ﬁ,]‘\ﬁ}iﬁl—*wlf’ﬂﬁ‘T"*‘&E'éjg_j\ {’jl‘!i,_,%;{
HAL G A R R E PR R FEReRE Ao v L) 24 /J TZ B Vien=
B A P - 3F o @ A A ABCFELAER 1 4 F R4k A[90] o

ﬁ%i#ﬁ%,ﬁgwii?a%’%ﬁ%r"WP%P**ﬁﬁ%%
T P V2 E Je 45 b [64] o e Routledge (1978) e 3 ¥ > 1345 f SR %
BR o A RDTE BT ARG RF 0 TR R B L n FoApFta T AR
3 o Pitcairn (2000) %< (i‘i’ﬂ20;¥e 6 f@; V) fevad (S R2BY) AR
B R - ERPIFRFERA BEEFEE  CEEF %6’3§M£ﬁ%ﬁé
oo g B PR %a{%&%&%%’ﬁam%& Fo 1 T AR B e
B % 2=t X3 P HEIP Gl FH X }_‘mﬁf"%ﬁm B I
R T aE (the mean starting delay ) > 5 A% 5 P 8§57 p © B (gap
SIZG)’ [ féﬂ‘ﬁ B el % o IFﬁz\'r P BEAR A A fri2d 2 B AT AR B s
FARTf s T F AR 2 BB RApFEIER S BB DL B o
;t,a;' BE o Rk Ah ) 03 fod A i BT AR B ng A dp e 4 {mgﬁ, :
o AR R - R P AR RIS TAT - Ba o nR R
BAZBALRAA SEAFMAETIVER Q3 LA LR o warS” e
LA L F R R “'&’é? ¢ ﬁ‘&;@iirﬂ:m‘ﬂié P REAR TR K e
T4/ R B 0 9 A JoAbn s pRIEE 0 B iR i e
[64] °

Young fr Lee (1987 ) 1 #7ei™ ;N 46248 enh "G B IR (TRIE © B F B
Bif - i m g E (pretend road) > Rl ¢ T AR AR OR > IIE Y -
SHEF B BB B b - B ke 2R B R BB P it L
Bt - R RS TARB R 4ok B Il’“#ﬁti%ﬂ*%&ﬁéﬂf’ B3 Gl 0 R
AT AP TRRBEEFE I AT AT & FL AT E'?'T-%ﬁ*é«i P FA g e

U BN B GRE LR L B R AT R 2E A prant 27
L Sl I I CE R R R A AR LR tas
PR ks — S B iRl 0 BT ARG L PR ¥ ehf A starting delay
A2 % o Young fr Lee 305 » B % 4277 » Wi @ R T 4 3 do
Ao (LB PR T e RAEAF[93] e

Demetre (1992) :z % Young ﬂfr Lee (1987) eaT 3 = N 1% > b 6 12 U BRE
. (pretend road ) #4528 ”‘ér\% ’%fﬂw Hnid3 BB B B pE T

(overcautlous) s TLRRN A BRauf g PFs > B LB B Aqp4p g
BME - AILRG 0T TARB R AT E d g a3 85 5 IR

B AE NG A RS R iR R AR B IRL QL 2 LR E S R
SR g AR F [21] ¢
Vinje (1982) #+- fk ~ Lk eniZd o L 2 (7Rl > HF B ;Fag;;;rgg 1
ﬁ”iﬁa"’wimﬂfﬁ‘* (W;?_a;gﬁh ;I&gah&;i) B E B R o B B
WL TR IR e M THE S 24P 12[86] o Vinje (1982) 1 ¥ - R FF B
RoBFR ¥R T\A/PJJZ#FI 1B 3 TR EHTARI BT A g ISP
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P o AZiE 88% - kST E Hdp i'imﬁ‘%an__—# 2R e (232 g4 dhs i
T ) fea 3 21%e0s A gl - R en2] ¥7[87] - Demetre (1992) w AR VHoffmann
(1980) ¥7 ffr— fhenizd & (7Rl he ;F% » 11 2 Hoffman (1980) 5 3
ki ? AR AT Y BRI R S s c R R EWP a2 ifﬁ
B BEE > o BARIAEEIE[37] - Demetre (1992) %ﬁ& %2y T o
Bl REE 0 B P F &R E PR (crossing time) k F|78 fmengsid pE 2] o

i B BEeiE R F o 0F AT R AV B R[12[frE H DT AR
v P o m‘"’j& FII3]H v B Jet e e in & (AP ™ NS B RA & T
WH PP aem® » BROF FATRFA g PR F ki @il
FoEY AR B F[89] -

Abbas (1996 ) ¥+ % % 6 i 16 k5 % ehil 7 5 BN 7483 0 & R
HH R 7R TR IR 2 o & 352 5% (traffic experience ) ~ i AT HIT
inArar 4 (cognitive skills and abilities ) ~ g 22437 (perceptual skills ) ~ & & ™2 %
%%Eﬂ%(iﬁﬁﬁ\ﬂm\ﬁﬁiiﬁﬁé):ﬁ&;vu&;ﬁiﬁﬁi

2 ¢y & (indicative proxies ) - Abbas 335 » B 5528 175 - B (74 P 75 >
$ZRES

N I T

VAT II AR 4 (cognitive skills and abilities ) (i.e., anticipating
traffic risks )~ g 3.3 77 (perceptual skills )(i.e., reaction to anticipated risks
and rlsk acceptance ) ¥ X i 5% ;

S A RUMRERELER -

Abbas R ZEEF EA A A EFFT N TR PAFRPr2Z2W 7L
BN H R[]

Pl & 2T ARG A W B AEKFAE G EX I A
/ARl Sl e = e B Sl T ’IE?K“P;1§_%¢B¢§£; 4 pldedei B
F g BT s Fles i S8R T G 8 RR[12] 0 A B T AT RS Y R

= rﬂ[93] Dunbar (2002) %7 3 #& % » 2 23 % 22 FAHTTGF LT 7 A 5
A3 sAvsT (perceptual skllls) 7o ' 7ok (knowledge of danger ) ﬁrpﬁg%ﬁr"]
% (motlvatlonal factors) #[22] -
Assailly % 3| "4k ¢ 5 % $73¢ (social learning models ) | 782 5 » ]t 4p ¥
P E] 5 2 ?@fri fFend d > E pEZ2 HIZIFEY B0 o miEE[15] -
Cross (2000) % % #f = & &0 Child Pedestrian Injury Prevention Project #1.% %
BEAYT TR R AR 6T IRNTE B PR S EEFU R BTG
i 3T 0 B 7 kBt (environmental interventions ) ¢ i& B3t F i &
Pt 5‘7§_ ﬁﬂiﬁﬁf‘#ﬁ MiTh T EHEgREE DL > b F (o
R hE AR TARNE IRD 75 %gﬁ B8 ens 38 kB R s d B4
foff ¥ a3k iﬁﬁpg_fﬁ R T Y
T AER B R
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Do - B AR

REFT S - 2fc8 - 283 A TARPFRT RS RAMIRE B
PURTE g L_ﬁfé,é/o_@ o= Mz FFIF T A F >Aaris -p,-U\F £ uo %ﬁd Tt
FREDEPE AN PR G T A AL T BPEEF RS- BAE SR
SR LEANTHEE ABERFETEI L Lo FlLEBE R NTE LR
BAF RN B B B X it 4 o (Sandels) s ) o] B8 A o A
FRAEL VT P T ARS R [19] e

Renaud (1989) #tw #7% a2 F 136 &1 ;%«m% FAF 23 i 7 R N
(Simulation Games ) (I X 2 HTHE > T HFE L PALRE - TL0EY 7
AR E RS2 e F BFLEAL S ] % ":a‘.ﬁ‘“’%ﬁlé} rwes HY - wm i
BRas> ¥ohz 2 BAF %7 e o Bdmdset > i — B HEIEISE ]ﬁ: RE_5E
Gre HERSSEN AN B 4 HE 4 4 4 MRS B (gmmwmm%)%ﬁ'”ﬁ
(modehng/tralmng) ot £oo f6- 3 122 2 2 3k 244 2 % chilEg i
- Sk aE A i SR R (7 17 % 7‘5 7o = BF Bk B2 HIRYERN
p%@wwf

*‘iJ#ﬁW@W?':ﬁﬁwu@ﬁr@#ﬁajﬁﬁi’aﬁiﬁy

2R ¢ F - & Bl & (loose scenario ) 5 ¢ R ESEL 0P fhA B
BB R -
DS E AREHS (model) 75 11412 31 i (behavioral

11m1tat10n) ok 4 (feeback) 3 & » 5 MR ER P 1 & AR 1
ZHEE e
$EFW A BN S PR DD A & AR RIS L T

o i RS RS I e R R R E R 2 0 AR E S 2
75 ehiEr > @ T Te’ (RREREEE B i SRR ARLE L =R L s L S AL
FACEAL T $ Kk hg ¥ [T1]

MIFARUEITE 2 3%

Race (1988) 325 » i & 2 erdpdd b ¥ RE 7T fo ik 24
anBAE? i E gk d 0 A ot F Y *K?}t&“ 5 [68] °

Dunne (1992 ) T&;{Q—%x;?%’iﬁ“m]@ AXE B 4 EFE A B

WAl Zenic 4 5 2 o SHZ B EEEE (5316 4 7“8% 9i10ﬁ)
foie e 4 3R *Eﬁ 2 BT 5 4% (streets-crossing ) euR|EE 0 & IR I IF

Fripfir S5 5D 6ANTE > HREHWHTARI RPN 4 0w BRI
PBMERB R TR 8 AT NRE LH Y A BRHF R Gt 73
BT NRE R 2RI LA FI 0 (THRIFIPFTR BT H]
FZE AT B Y (T L - BV L rtieap £[24] -

Dunbar (2002) 325 > d *tifd 7§ fod@dp g > I3 2 F s & ¢ B

SR v B FIP AL B end d e A ) %S ani 4 ’ff’fﬂﬁzp" HATR AR R
A g RFOE TARD BRI R o 1T B ek R A L RER B fR2R AT
FOF AL A FRE T T ARS B rnﬁ; #e-fr dF [23] ©
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\

Rivara (1989) 325 > AR @i A G antdd @ > wERSAR
- BRMETZ R AERKT B )Aﬁrfjﬁﬂ rﬂﬁsb;@_ WTEFA R
F2RT o RAL AR e £ 5P REF D 2464 R E 0 R
7

Vﬁiﬂﬁﬁ*54iﬁiiﬁéxﬁiﬁ d’uﬁr%%m%$#%%

BT RENEA ;%&mxﬂf G oA 4 R MIT enir i 2 i (arterial
tra’fﬁc)o REP o REME KL A RHIIRELFER L 2R (RIL EHH
BRI RS T ) 2EA A ﬁ%?%\;&; FIHT A BB X 2R Y
oG EPRE AP S A BE DT AR JIRT R R iRy
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