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Abstract

Background and Objectives: Thailand continues to face high rates of road accidents,
particularly among young motorcycle users who are considered as risky and vulnerable road
users. The present study focused on analyzing risky riding behaviors among students at Chiang
Mai University by applying the Theory of Planned Behavior (TPB) integrated with Structural
Equation Modeling (SEM). The main objective was to identify key psychological and behavioral
factors influencing safe motorcycle riding, specifically Attitude (ATT), Subjective Norm
(SIN), Perceived Behavioral Control (PBC), Intention (INT), and Behavior (BHV) to develop
an evidence-based model for improving road safety among university students.
Methodology: The study employed a combined observational and survey study approach.
Quantitative data were collected from 884 students through structured questionnaires
measuring TPB constructs, while quantitative data were obtained from on-campus traffic
video recordings to verify the observed behaviors. SEM was used to test causal relationships
among latent variables (ATT, SIN, PBC, INT, and BHV). Reliability and validity were assessed
through factor analysis.

Main Results: The structural equation model exhibited an acceptable-to-good fit to the data
(X?/do = 4.93, CFl = 0.927, GFI = 0.910, TLI = 0.912, RMSEA = 0.067, RMR = 0.040). PBC had
the strongest influence on both Intention (B = 0.78) and Behavior (B = 0.34), while Intention

significantly mediated the relationship between PBC and safe riding behavior
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(B = 0.56). Attitude had a weaker impact on Intention (B = 0.16), while Subjective Norm
showed no significant effect. Female and younger students (below 19) were more influenced
by PBC, whereas male and older students’ behaviors were driven mainly by Intention.
Conclusions: The study concluded that PBC and Intention are the most critical determinants
of safe motorcycle riding among university students. The findings suggest that improving
riders’ self-efficacy, confidence, and skills is more effective than relying on social norms or
peer pressure. This evidence supports using TPB as a robust framework for understanding
and predicting safe riding intentions and behaviors.

Practical Application: Based on the results, a 3E-based systemic intervention-Education,
Enforcement, and Engineering-under the Swiss Cheese Model is proposed to close risk gaps
and strengthen road safety within the University. Practical measures include safety training
programs, female rider confidence workshops, and a student reward system for safe riding

behavior. These initiatives can serve as a prototype for a safe university campus.

Keywords: Motorcycle Riding Behavior, Theory of Planned Behavior, Perceived Behavioral

Control, Structural Equation Modeling, Road Safety

Introduction

UszinalnedsnandnyometRmgmsnuilussiug lnsamzlunguiosuilisdnsenuous
e?fqi’]’mﬁuﬂfcjmﬂ%nuuﬁﬂswmﬂ (Vulnerable Road Users: VRUS) iflasarnuinnistlasiumisnisnin
uazilanuidssiensuniuvdeideTingsniingudldsaussiandu [1] ssdnmsanuszmnils
Useanfasivn lnauianuseaan@ (UN General Assembly Resolution A/RES/74/299) 1193y
“msUfulgimnuasndmsauialan” Inefmungnseans Decade of Action for Road Safety
2021-2030 teannsideTinuazuiniduangiRmemsauurilanasegsiesiesas 50 nelu
WA, 2573 [2] s1eauvetasinisewndelan Tu wa. 2563 seyin Useinalveddnsimsidedinan
gURmmuwesauLgsigeluniaaedeny Tusenidesld eyl 32.7 auseUssvnaniauauau [3]
uazdneglususiuil 9 vedlan wihelimsduiuinasnsangUfivneiseiilos Faanmiieny
nasguazionyu MelinsaugnsmansuianAnazuiulunmuauUandenauy [4] wigns
nsiingURmneusedinsegluseiugs

Tuthmmssuiiinun fdedinangtimniiAstesiusodnseusudanduninfesas 74.5
vosfiAsTintionun Tneninfesay 86.82 ll¥amumnndsfeluvusiomg (4] Fadenndostunis
Anwiitingdudsndnssusudiiaudsadeiinnngiimmganinddudsnsudsanui (5] ua

Y 9

Maikanthat and Kronprasert (2026). “Analysis of Factors...,” Science and Engineering Connect 49 (1), pp. 74-106



T

dndlvgflamnanmsazidangasnas [6] nguenvularin@nwidunguifauidssgai
vy andeyaveansuauanlsn seydn Tugae we. 2554-2562 Winuazienivueny 10-19 U dedin
MngiRvaMIsauLIINAIY 26,000 Au wagmerinlifiinasnstestustnetieds Miavtions
diudundn 40,000 Aulutag ne. 2563-2573 [7] feusH

Yo A LY [

sregnNileenIFTUTNLe gL WikTuIogdeenduldnsinsuindulasidedinaing URmn

Y

WALy tesaziitilienmsduiuag

MNUUEINI

Tudmguisnuanuvasads anuRananiiludedfmmannsnesugldsng wuadn
Swiss Cheese Model [8] Fsupsiennadasnssvesszuugnuntiosfedutiostunatsdu (Layers
of Defense) gifimmazintuiievoddmivesurastunsinssiuned sunnudssaunsanzasiy
T luuunvestinAnwuminerds nginssunmstudidesiadumuianainiiduariufl (Active
Failures) Tutuaniie nsfnwiladoddndanumunseunnuingfinssunuuuuss (Theory of
Planned Behavior: TPB) Jafunalnddnlumsszynargatednivesszuunslosiuiifeites
fuangsd edesiulilviauianannduyanatilugeRmnsuuse

HayenuliiasafouuviosnuuvesfiuisadnseueudlunguinAnwsyfugaudnwiie
Hulssiuimeddylussiulssme dosnuminendedunmsnndsogluiiuiiundiesifann
nMsITIsILLLLasTinudutou noRnssunstudiifinudsmesinAnwliifesdmanseny
sonuUaenfoLarAMNINTInTa AR widsdemaronsgadeninensuydLazaunu
maasugianardsenvesszmeluszezem demi maviarudilanalni@amgfinssuveandy
thnuluudunvesnsiulsadnsemeuddstirudnuegnads

anunmsalludsmindedmidumegiiaziounmsmnnusuiswostgmlussdulszma
I¢oenstniau Tnslu wa. 2564 wugtfmmsiuay 1,572 a¥s Fadugtfvmansadnseueusds
300 %1 uaziliAeTinn 190 1 geandusuduansuesUssna uenani SuuideTinan
gURmmsndnssusudengludmindedididnnud 66 118 fanniigaidususiuruesUseme
[9] viunveaieadedwinfuinumsldsadnseusudlunjindnungeeseidondesanaiy
azmnuazalianes JumngdwiunsAnuiiadodesiunginssunistul

dmsuufidnuuinendeidodsl ToyaanAudANNUADAfERAYNITIANITITITNIING1RY
Foslvlszh Tu e 2566 TotRimmnelusmiinendugeda 269 ads ldnlumifadusndnseueus
Tudnwarnsdanthuaznsuaaududenuies [10] adfgoRmafiAntusesdeiiiesasiouiany
Sudulunmstuminendodedmldutiuiinsdifnu ielinnerideteiiddviwadengfinssunisdud
YostnAnwINElanTaUNURNgRNTIUALLUULLEL (Theory of Planned Behavior: TPB) Han13An®
mnnadiinuniazgninlududeyaaduayunmemausuuassniunnsnsdostugiRmmediedd

Maikanthat and Kronprasert (2026). “Analysis of Factors...,” Science and Engineering Connect 49 (1), pp. 74-106



78

gty mhenumessuazienuuldduiulasnmsiineusunsiuivasadssuiuandu
msfnwegnanerns dedunumddalunisduaiumiuiuassinuglunistuegaasafoves
wwilne TaensudlugiRmefifiusyansnmiinBamundnainafifoniy uuifn 3€ Jeusznau
e Engineering (rans3u), Education (M3linau3) wae Enforcement (NMsdeduldnguang) ms
Anwiiasjutiunslideyaifnsrdndifteativayumssidunumuuunin 3¢ Tnsamgludunis
Tnmiagnstadulingmneiiaonadesiunginsauass

oglsfmu msfnwiAsaiuaaasademanuululssmalnedndngSajadulladods
menuazlnsiadeiiugu wsfinisdnundadedmofnssuesiulsndnseueudlunguinnu
sefugauAnuieuuuhassaunslasaiedaiidia uenand AR RnTYTaN
3NTOUNDUINGANTIUMLLUULHURULNARMLIAB9T933UY 19U Swiss Cheese Model Tu
Uumesssmaidnian msfnwiiejufusuteriadingn

nsfnwiiiingUszasdifiodnunginssudedunsiulsodnseueudvesnguindnu uas
'3mwﬁﬁa%’aﬁﬁ@w%wam'awqﬁﬂssuﬁaﬂénmﬂéfﬂiauLLmﬁﬂmwﬁwqamsm’mLLUULLNu (Theory
of Planned Behavior: TPB) Lﬁaa%fwﬂmm%’ﬂm%ﬂﬁﬂLLa:ﬁaﬁuayumsaaﬂLLuummmisﬁ’U%Uaamﬁa
Tunguiin@inw lnsreunuesnsinuniltsdnwmginssuvesdiulsndnseusuissiugauine
Tnangusegraduind@nwipagdmnssueans uinineaeoden

Literature Review
Theory of Planned Behavior: TPB

NOWNOANTTUAURUULNY (Theory of Planned Behavior: TPB) L“fJumWiasJaﬂmfmqwﬁ
msnsziilagltivmna (Theory of Reasoned Action: TRA) ZusjseSureintadsymadsnuuazade
duypratuiidvinadenginssuvesyudesils Snaanuuardnuneddomluvesyanaanunsn
Funemginssulunmsnlldininmsinenginssuamzess [11] e melduiunvesany
Uaaadeniauy nqunginssuaiuiuusky (TPB) lasunissausuwasUssyndliagaunsvang
TumsAnwifiemanisainginssuiifetesiueuasndsuuiesoulunainvanengulszving
wazU3un [12-13] fegrau mathlulddnwngAnssunmsdusadauiuiivun (Speeding) [14],
nRnsIUMISANLETU [15], wasnginssunsdrdayaaldnasas [16] uenani Tungugiiudsa

(% [

Inseugun TPB gnihanldeghadintduiiessunenginssumslivinnisdouasnginssun1stul

[
a A

MAedUnI1e [17-18] Fesrudenmsfnwiluusunyssimalnenyaiunguienivusastindnwily
seaugauAny Wievhanudiladadeidningdwmaneninuaslalunistutegislasnsdy [19]
TPB Usenoumeasdusenaunan 3 onu lown

Maikanthat and Kronprasert (2026). “Analysis of Factors...,” Science and Engineering Connect 49 (1), pp. 74-106



79

1. vimuadsongAnTsu (Attitude toward the behavior) vianefiamsuseiiiulagiuvasyana

idongAnssuty 9 FsUsznaumeoiAUIEnausudesdIuinIUImAUY [20] A9AI

'
a

Forienfunadnifienafntuanniansginiu uasnsusadulufannviedsause
HAGNEAINAT [21]
2. UTIVIAgIUNGUD19BY (Subjective Norm) 1an8fiaNssuIVeIYARRABLTINARUNISHIAY
lunsnsgvinelinssshmainssutmng Tneussvingrundudnedsiifosdusznautos
ansdunduusHy [20] oA AumanTmuussing1uvesidy uazussgslavosyana
TumsufiRnuarueaniavandu [21]
3. MsfuianuanansalunisaiurungAnssu (Perceived Behavioral Control: PBC) nuela
AudevesyaraiisdunnuaansavessilunmsnsgivielinseyimgAnssudanan as
ansnsndmarenginssulalannss (21] ssduszneuiiusznaudae 2 i Ao Anuaunn
Tunsmunumafnssuvesyana uazanusulalunsnssyiwiolinssyimgAnssudh (201
MENNNTYDINA BTN ANTTUALUUULKL (TPB) 05U1811 Bayaraiivimuafviddenginssy 1o
Suussatiuayuandsan uazfinssudfmnuanansalumsaugumginssusnwiile awdeiiuun
Ttuilsiawauilunisnszyimeinssuifuanntu [22]

wonanil lunsussifiungiingsy TPB sinldaniunisaisaedasdoulugiuuuyaaatiaos
dielmouuuuasunudunuinisimumesegluaniunisaiiugie (23-24] nuiildsunsBusy
feusgAvsnwlumainuatensdnwiidnwngnssandes [11-13, 25] uarldlunisedunetladeid
Svdnasenuesltauuiifiaauidesgs (vulnerable road users) Wy giudsndnseueud [26]
Tnendnnsdndigues TPB s2yd1 WALMeNGANTS (Behavioral Intention) Wutladedilndifes
fanlunstmuanginssuvesuyd uazesdusenoutisan siauaR ussTingTuNgud19Ba uazms
Suianuannsatunisaivaunginssy Tanuduiusiukardwmatiuiulunisaansalnginssy
YoIyYARS Aauansly Figure 1

Maikanthat and Kronprasert (2026). “Analysis of Factors...,” Science and Engineering Connect 49 (1), pp. 74-106



Norm

Control

Subjective

Perceived
Behavioral

80

—_—— —_——

Theory of planned behaviour

Behavior

Figure 1 Theory of Planned Behavior (TPB) [27]
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nsAnwluiiAvenguiiege Mmkds waskan1533e Aeuanslu Table 1

Table 1 Studies applying the theory of planned behavior to driving behavior

Author (Year) | Sample Group

Key Variable

Research Finding

Tiyabutr et al. Motorcycle

[19] riders (students

at Khon Kaen

- Attitude toward behavior
(ATT)

- Subjective norm (SN)

Riders’ intention to run
red lights was mainly

influenced by perceived

University) Perceived behavioral control | behavioral control and
(PBC) past behavior.
- Past behavior (PB)
Somoray et al. | University - Attitude toward the behavior| Attitude and perceived

[12] students and
general adult

drivers

- Subjective norm

- Perceived behavioral control
(PBO)

- Behavioral intention

- Actual behavior

behavioral control
strongly influenced
intention, while intention
was the main predictor
of risky driving behavior,
especially speeding

and distracted driving.
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Table 1 Studies applying the theory of planned behavior to driving behavior (continued)

Author (Year)

Sample Group

Key Variable

Research Finding

aged 18-58 years

violations, stunts, use of
safety equipment) measured
by MRBQ

- Theory of Planned Behaviour
(TPB): attitude, subjective
norm, perceived behavioural
control, intention
susceptibility, benefits,
barriers, cues to action,

motivation

Zhou et al. Licensed drivers - Attitude toward behavior Attitude, subjective norm,
[21] in Beijing, aged Subjective norm perceived behavioral
25-59 years, with | - Perceived behavioral risk and| risk and control, and past
> 1 year of driving|  control (PBRC) behavior significantly
experience and - Answering intention (main influenced drivers’
driving > 4 days/ behavioral intention) intention to answer
week - Compensatory intentions phone calls while
(reminding caller / limiting driving.
call length)
Wang & Xu Young licensed - Attitude toward behavior Attitude, perceived
[28] drivers (aged - Subjective norm behavioral control, and
18-25) from - Perceived behavioral control | prototype perceptions
Henan Province, (PBO) significantly influenced
China - Perceived risk young drivers’” willingness
- Moral norm to perform continuous
- Prototype similarity lane-changing.
- Prototype favorability
- Behavioral willingness
(dependent variable)
Ozkan et al. Male motorcycle | - Rider behaviours (traffic Attitude, perceived
(22] riders in Turkey, errors, control errors, speed | behavioral control, and

risk perception
significantly influenced
riders’ intention toward
risky behavior, while low
traffic moral sense
increased traffic

violations.
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Table 1 Studies applying the theory of planned behavior to driving behavior (continued)

Author (Year)

Sample Group

Key Variable

Research Finding

Traffic Locus of Control
(T-LOCQ): self, other drivers,
vehicle/environment, fate
- Health Belief Model (HBM):
perceived severity,
susceptibility, benefits,
barriers, cues to action,
motivation
Traffic Locus of Control
(T-LOQ): self, other drivers,

vehicle/environment, fate

Armitage & Mid-level medical | - Attitude toward behavior Intention to transfer

Conner. educators who Perceived behavioral control | (dependent variable)

[25] participated in a Subjective norm Attitude and perceived
faculty behavioral control
development significantly influenced
workshop intention to transfer

training to the workplace.

Cristea & Cyclists aged - Attitude toward behavior Attitude and perceived

Gheorghiu. [26]

19-27, who rode
bicycles 2-6 times

per week

- Subjective norm

- Perceived behavioral control
(PBQO)

- Risk judement

- Perceived self-efficacy
Intention to adopt risky
behaviors (run red lights,

turn left)

behavioral control
strongly influenced
cyclists” intention to
engage in risky riding

behaviors.
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Table 1 Studies applying the theory of planned behavior to driving behavior (continued)

Author (Year) | Sample Group Key Variable Research Finding
Qin & Ma [29] Electric bicycle - Attitude toward behavior Attitude, perceived
riders in China, - Subjective norm behavioral control, and
aged 18-60 - Perceived behavioral control | risk perception
(PBC) significantly influenced
- Risk perception riders’ intention toward
- Traffic moral sense risky behavior, while low
- Behavioral intention traffic moral sense
Aberrant riding behavior increased traffic
(dependent variable) violations.
Hassan & Licensed drivers - Attitude toward behavior Attitude, perceived
Shawky [30] from Egypt, aged | - Subjective norm behavioral control, and
18-55 years - Perceived behavioral control | moral norm significantly
(PBQO) influenced drivers’
- Moral norm intention to engage in
- Intention to perform risky risky driving.
driving behavior
Zhao et al. Pedestrians aged - Attitude toward behavior Attitude, moral norm,
[31] 18-60 years from | - Subjective norm and past behavior
five urban - Perceived behavioral control| significantly influenced
intersections in (PBO) pedestrians’ intention
Harbin, China - Moral norm to violate crossing rules.
- Past behavior
- Intention to violate crossing
rules
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Structural Equation Modeling (SEM)
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System-Based Safety Framework: The Swiss Cheese Model

Tumsnwiemnnasafensaun wnAnfsfunsingdRmeldfaunainnisuesinduna
NnauAananvesyanaLfissd s TugiuuesBeszuu (System-Based Perspective) 39o5u169
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- puUNNIBRN (Latent Conditions): mneflsdaunnseadsszuuiiazaneglulasiaing
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gURmmanAnduiletedwivestunistestunansseduGesiansatu viliaudssanuns

nearuszuunsUesiuludnisfinanuandes [34] wwiAndsnaigninlussendldluvanganan
Wy M3du Msunng wazszuvruds Wewiuimstlestugtiamgdndudesiansanseuulaesy
Lildiganisemiiuama [35]

2. M3Beuloaunin 3 LasnguingAnssuamLUULHY (TPB) Meldnseu Swiss Cheese
Model nsdnnisauvasadeneauuegiefivszansnmdnduseddduinsnisuuuysannisiy
WAeEAU ek 3E takn 3mnssy (Engineering) n1stsRultngmuny (Enforcement) uaz
nslinau3 (Education) lasunisgeusuegraunsvateluseduunnani [36-37]

- Engineering satiunsuiuudlassadeiuguuazanmindenn1saas ileannany
unnseauralusEuy
- Enforcement gaiunstiaduldngrineuazanasnisaiuay ileadaussingiumis
denuuazanngAnssuiies
- Education gafunsiaunnieg firuai wazsinuzveadfltouu iloanmuianain
NUYWE

nsAnuElai nquinginssunsuuuusy (TPB) siuedesdiolumslinszvidesinily
funmsdestuiifedosiuuyudlasians Tas TPB eSuiedmghnssuAnananuddla daldsu
anFnaNTiAuAd (Attitude) UTIVINgIUNANEM9B4 (Subjective Norm) Wagn153u3ALAINTTE
TumsmuAungfnssu (Perceived Behavioral Control) deyaidsdnillsdazaelfanssasenuuy
wasmInandn 3€ Iogeisyansam wenani nsliuuusassaunslassadns (Structural
Equation Modeling: SEM) ¥1bianansaUssiiuauduiusiieaning seninesiauu sueandninen
uagngAnssunsiuiasaldesaussuu Fehaaiuainisimuulsuisamnaasademeuly

anuun1sAnElaegnadatiy

Methodology
nsrUIUNIAEiunIsueInIsAnwll uanslily Fisure 2 BU9INNTNUNILITIUNTTUBE
ATOUARY LiTBTTUYRIINvBtRsRAUSNg It ungAnTsIddluNsTuTsadnse e udlungutin@ny)
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seiugaufinu wazfioruuanseulnAndmguivemnisinw MnduldfaumnseunAans
ﬁmenLLazﬁy’aﬁmagwumaiéfmngwqaﬂiimmLLUULqu (Theory of Planned Behavior: TPB) il
aFuIEANANTUSTENINiAUAR (Attitude), UTTINgIUNGND19BY (Subjective Norm), N133U3
mmmmﬁﬂiuﬂﬁmuaquﬁﬂiim (Perceived Behavioral Control), mm??ﬂa (Intention) way
W Ans31N139UT (Behavior)

Tutuneunsimuadesiionisfinu uuuaeunugneeniuulnedsdsannsounuafin TPB
FIAUNMTFRATIZATBYAINAITNUMIUITIUNTIY N1TABUNUAMUAATILYBIINANYY LAz
Funansaidosiluiuiifng fegannnistuiiniflegnldiienssannuiunmanasuasBusy
‘Wi]aﬂiiNﬁLﬁﬂ§UQ%ﬂ1uﬁuﬁﬁﬂwﬁ vivihidundngudasedndlunisssyuasdndenyseiiiu
nginssudsmdndiniumetaunuuasua sl deyaannistuiinilelalldgnaudusuds
Tuuuudassaunislasaadne (SEM) uaggnliifieniseAumedsuiuniiiy

AENRIATIUNTAITIATIVUTINVBYALT A NTUNITATINFOUAUATUNIULALAIIUYNABY
ooy Aourhnmsiinsieviaddanssan (Descriptive Statistics) loUssliunanmdayaidos
Fu anduswihnslnssesiusyneudstiudiu (Confirmatory Factor Analysis: CFA) ilaUsuiiiu
AuAsaslaseasns (Construct Validity) wazanudesiu (Reliability) veauuu’n tngldwuiniu
AOAARDIVILUUTIABY taln XZ/df, CFI, TLI, GFI wag RMSEA WNLUUS1a0INTin LN e
fviua azduiunsuiuuinuvdnnisBmguiuaga1 modification indices Ingvanidssnisusu

wilifinugummgeg iedesiulawminis overfitting

[ '
Y 1

TupussNIAeNMINRIUILUUTIABIENNT5IATIETe (SEM) ienaaeuauduiusileanive
sErneuUSURIRNLNSBULNARYE M AN ANSTUALLUULNY (TPB) Han1sileswidldazgn
darginazedunveiiauszuy WeagudodunuBaszinduasihlugieauadaulovioway
mnmsiaunsiuivasadeluneuyheveanising

Define Conceptual
Instrument Development Plan Field Survey and Data Collection from

Literature review Framework and Research

and Questionnaire Design Sampling Strate: Motorcycle-Riding Students
Hypotheses (TPB-based) S pling gy Y g

Evaluate Model Fit Indices
(e.g., Chi-sq/DF, CFI, TLI, RMSEA)

Structural Equation Confirmatory Factor Analysis Data Screening and
Modeling (SEM) (CFA) Descriptive Statistics

Conclusion and Discussion

unacceptable

Refine model and re analyze

Figure 2 Research process and methodology
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[

WuiAnwwaznguitvang

nsfnwluadsdiiifuiifnudonminedodedl fadsegluamidesiifionnumuuiuges
1159519589 AN15951THUURANNEIY Waziinmsldsadnseueudegawnsarglungdin@ny) nau
Whanevesnsaniivssneusetninmseiuliyaasnnausdmnssumans uninende
Foslval Fedlsnun@nunsmay 4,186 Ay T,waLﬁaﬂﬂ&juxﬁhaéwmﬂﬁfﬂﬁﬂ‘t}mmﬁmﬂiimmam%ﬁ
dhsnilasainseusuvdnnistuivasadouasmsmanmsniiletosiugifindednlasuien seus
4119

dusumssisuaunedegslunsinunafiifiasanananumngauduumsliese
shouuusiaesaunislaseasne (Structural Equation Modeling: SEM) Tnednsdandninassifiuugii
Tiiuunadegiegnetion 10-20 Winuesd uaudulsdann [38] Wlelvinisuszanauemnsiine$i)
aruadesuaziidede mafinuiiisudsdunasiuon 29 duus e uanmuinst 20 wh 39
Fosnsngushogslitfosndt 580 au ilellddeyafifiomedmsunsiinsesiuuliuuasdade
Hedlunstudsadneusudvesinnuilufuiidnwil

Tumsliasgsinuuinassaunistaseains (SEM) ganwldhdeyannngusogisiifisuuuy
MAUmMmEUsELATIAT gV e WRiun T INvesdademsindenuitinadennfinssndes

v [

luusunvesiunumIngae Fainfnwmneuliufduiussuiuuuvionuy

nsiusIusIudaya
Uszifunginssuidsgnanidonainnisdanaszitoyannnnsnumunssanssy msaoua
tinfinw uagnsdananmsaiidesiuluiiuiidnum annsdueseidinam Issynofnssudeman
F1wau 6 Usedu loud 1ashimumnndsdevazdul 2mslisvasanudadlodgmadhany
3 msldlsalunadeulunon a.nshilidugraldendowdoufiomamniniune 5.nsdede

EURARALAYUATIVFD UL UNINUE NIININTI AL 6.115TUTLNTNIENINYDIRI1TIUSTeZUTETN

'
=

nsfnwtiondedeyadesuszian T 1) doyadeuiunnnstuiinimleluiufidnu i
fuduuTunuwasnaRnssuilintuase uay 2) TOUATINGFNTIUINLUUABUN LUUADUNINGN
ﬁwmsﬁumﬂmwﬁwqﬁﬂﬁmmmmmmu (Theory of planned behavior) Usznausmuaniulu
druvestoyamluvesinounuuasuay uazdnnludiuvemaud TPB Inednunrresiniuay
Usumudadediimuely ieinsesudiruad ussiagiuBsdsan msuimsmunungingsy A
dlalunsnsgvhuasnginssunsiud asgnialasanesindiAsn (Likert Scale) 5 sediu gl 5
unueTdeeeaBs way 1 wiumaliiiudieesnads wuasunuivdaindiuntsUssiiy
LaznTIIFEUATIgNFDIE tlvasumunduiagnstinAnunduiuidu 884 ga uaziirdeyadi
surunldluinsgilaglduuudassaunislaseads (Structural Equation Modeling: SEM) e
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Anwanuduiusanngseninetady

wifhmsineniassutiungfnssumsdulsodnseusudidundn udduds “n1sdeuinisdud
sneu” gihanlifusd faftugrudunsdnnaimedsaudruntsdud (Oriving Socialization) Tnen1s
Andusnsudenatinasionssuinnudes msufiRamngasas wasmsiuimuasnsolumsaiue
ngAnssuluviunsesnistuTeummurssinndu dafu fuusitagnaunuienssuundnuas
fuguduusraunmsainsiuivesirounuvasuny warlildgnrumduiuusuddlusuuiiaes
aun15lAs9a31a (SEM)

A153ASIZRToUA

u
ISY

LmurﬁwaammLLﬂiﬁq%LLazﬁaLL‘U':?Lmeumsﬁmsmmamng sauanslu Table 2 Fausznause
WAuARREN5TUT (Attitude Toward the Behavior), USTNNFIUNI9EIAL (Subjective Norm), N3
SusmsauAuNgFAnssu (Perceived Behavioral Control), AT (Intention) wag NOANTIUAS
T (Behavion) s1uiavun 29 Hade eatungnssudsseaftulsndnseusudlusmineds
Tngdadomaniarldsunmsiinszilagld SEM iiensiaaounuaenadasiusewinsfuUsidann
TauasauUsIel ia:uﬁam'51/1ﬂaauamagmlﬁmﬁummé’uﬁuﬁ’luLLUUfé’ﬂaaaquwﬁ SIUDIDNENG
Tnonssazlnedon msinszitladedususasiuusassmstadudiunilsves SEM Ssfiunumly
mammaaummgﬂéfawmﬁaLLU'ﬁﬁﬁammlﬁLﬁaa%msﬂmqa%Nu,mLLazmmmmmaaummgﬂ
ﬁaau,azm'ﬁmmzﬁmmaﬁaugsa}umLmuaﬂ’waaamﬂ‘1/1qwzjﬂ'auﬁ%mmaaummﬁuﬁuﬁ‘mm SEM

Table 2 TPB Construct Indicators and Corresponding Measurement ltems

Indicator Question
Attitude Toward the Behavior

TPBA1 | feel that wearing a helmet while riding a motorcycle is very
important.

TPBA2 | believe that riding a motorcycle closely behind another vehicle is
acceptable in certain situations.

TPBA3 | feel that entering a roundabout without yielding to vehicles already
inside is not dangerous.

TPBRAA | think that riding a motorcycle through a crosswalk without slowing
down will not cause an accident.

TPBAS | feel that turning into  an alley without using a turn signal is not

dangerous.
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Table 2 TPB Construct Indicators and Corresponding Measurement Items (continued)

Indicator Question
Attitude Toward the Behavior

TPRAG | believe that continuously turning left at an intersection without

checking for vehicles from the right is safe.

Subjective Norm

Important others think that | should wear a helmet every time | ride a

TPBS1
motorcycle.

PRS2 Important others agree with riding a motorcycle into a roundabout
without yielding when in a hurry.

TPRS3 Important others agree with riding a motorcycle through a crosswalk
without slowing down.

TPBSA Important others think that riding a motorcycle should always use a
turn signal when turning a motorcycle.

TPBSS Important others think that turning left at an intersection without

checking for vehicles from the right is acceptable.

Perceived Behavioral Control

| am confident that | can always wear a helmet when riding a

TPBP1
motorcycle, even without police inspection.

TPEP? | am confident that | can avoid tailgating other vehicles while riding a
motorcycle.

- I am confident that | can yield to vehicles already in a roundabout
when riding a motorcycle.

— | am confident that | can slow down before entering a crosswalk when
riding a motorcycle.

TPBPS I am confident that | can always use a turn signal when turning into an
alley while riding a motorcycle.

S—— I am confident that | can control myself to check for vehicles from the

risht before turning left at an intersection while riding a motorcycle.
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Table 2 TPB Construct Indicators and Corresponding Measurement Items (continued)

Indicator Question
Intention
TPBI1 | intend to always wear a helmet when riding a motorcycle.
TPBI2 | intend not to tailgate another vehicle when riding a motorcycle.
TPBRI3 | intend to yield to vehicles already in a roundabout when riding a
motorcycle.
TPBI4 I intend to slow down every time before entering a crosswalk when

riding a motorcycle.

TPBIS | intend to use a turn signal every time | need to turn while riding a
motorcycle.
TPBI6 | intend to check for vehicles from the right before turning left at an
intersection every time when riding a motorcycle.
Behavior
TPBB1 | always wear a helmet when riding a motorcycle.
TPBB2 | always avoid tailgating other vehicles when riding a motorcycle.
TPRR3 | ride into a roundabout immediately without waiting for vehicles
already inside.
TPBB4 | slow down my motorcycle when approaching a crosswalk.
TPBB5 | always use a turn signal every time | turn when riding a motorcycle.
TPBBG I always check for vehicles from the right before turning left at an
intersection when riding a motorcycle.
Results
ANRLTINTTUUN

NNMIETIRYeYAUSINAUNTINsluaIne de wui Tunumsiiiumatieenuningndy
Fodlmisiuuiidu 43,983 Wieaseu Tneudau Snseueud 66% soeus 319 Snseu 2% uas
AULAY 1% PauAAINIY Figure 3 wasfismnumsAumadhesnvesnayImnssumandaeay 10,047
Fiensotu Tnewvadu sadnseusud 75% soaus 16% $nsenu 8% wazAuliy 1% Fawaniny

Figure 4 Swziiuldhiviinaunsiummesindnwangimnssumansaesadnseusudly
f\i”]muﬁqqmﬂ
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Volume of Travel Modes for Entering and Exiting Chiang Mai University

787 (2%) 257 (1%

13,875 W Bicycle
(31%) Motorcycle
Car

29,064 [l On foot
(66%)

Figure 3 Volume of Travel Modes for Entering and Exiting Chiang Mai University

Volume of Travel Modes for Entering and Exiting the Faculty of Engineering,

Chiang Mai University

64 (1%)
1.651 M Bicycle
16%;
(Ue) Motorcycle
Car
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Figure 4 Volume of Travel Modes for Entering and Exiting the Faculty of Engineering,
Chiang Mai University

ndeyaairduiugiRimnasasmeluuminede@edudlutimmsseiiiuiuansdv
wiuugURmanas laelugael wa. 2565-2567 dd1uiuatRumsintulaedeuinndy 200

T Y

asatel lnglul w.a. 2566 d31uugURmainTugeds 269 ae laggURmniinuudulvaiinly
d9nAEeui 1 vesUnisAnw (maummaummauﬂumau) sULUUYRIR ALY MAvTeetue

v

Snseeusiinunnn Tiud Suisadnseusuidnninssduln Suisadnsemeusuaauduies [10]

nnstufinialeluiuiifnum iwumgnisaiotfoglasess (crashes) asndedfavesszey
nansiiudeya egalsfiny anunsaasanunginssudesifidneninilugeiamale
Foysanmsteyaanmsdunsiflenaziuvasuan aansnduunguuuunginssudsmanle
6 sULUY WA nsldaamminnisde nsdulmundanszduda nshilimauneunimus
Tuaedou msldlddyaalnden nshivgaslimenauiuuinamnaewasnslingnsase

Jameidgideinmuen Fadudllgnmsiiegdimanelunundnwm
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MnmsdsateyatateiiidvinadenginssunistuivesinAnugrounuuaouniuioun
884 AU LLam‘i’lja;ﬂaaaaLﬁaﬂﬁulﬁﬁﬂlmﬂ\ﬂu Table 3 Socio-economic data of respondents lag
Anounuvdeunudumaye Souay 64.48 aglunqueny 17-20 U Sovaz 85.52 lneseuay 69.57
o1feguanuMIINedy (MerinaeuenuTINg ds / Thw) dameunmuzndndildiAumaionts
Fulsndnseusudios Jovay 74.66 vauzifevay 48.76 Tludulsadnseusud wazdevas 65.73
Uszaumsaldulanilvajerlutas 1-6 U Teenginssudssiigneunuvasununutesiian léun
nslalanumannisfe (Govay 25.30) Matulmamdanseduin (Gosay 23.60) wagmslalimaun
gnunmiugluiaiey (Segay 20.93)

Table 3 Socio-Economic Data of Respondents

Variable Description Frequency Percentage (%)
Gender Male 570 64.48
Female 314 35.52
17-20 years 756 85.52
Age 21-23 years 124 14.03
>23 years 4 0.45
Reside on campus (e.g., university 269 30.43
dormitory within the campus)
Resident Reside off campus (e.g., off -
campus dormitory/apartment or 615 69.57
private residence)
Ride a motorcycle independently 660 74.66
Ride as a motorcycle passenger 53 6.00
Ride a bicycle 11 1.24
Commute Walk on foot 78 8.82
Drive a car independently 46 5.20
Travel as a car passenger 12 1.36
CMU. Electric Shuttle Bus 24 2.71
Have a motorcycle driver's license 431 48.76
Have a car driver's license 53 6

Driver's license
Have both a motorcycle and car
driver's license

154 17.42

Do not have a driver's license 246 27.83
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Table 3 Socio-Economic Data of Respondents (continued)

Variable Description Frequency Percentage (%)
0 years 121 13.69
Motorcycle >0-3 years 287 32.47
riding 4-6 years 294 33.26
experience 7-10 years 168 19.00
>10 years 14 1.58
0 years 590 66.74
Driving 50-2 years 192 21.72
expenience 3-5 years 91 10.29
>5 years 11 1.24
Have Learneq 'from a motorcycle 153 17.31
Learn to ride a driving school
motorcycle Have learned from a relative or
. 598 67.65
friend
Have never learned 133 15.05
Have learned fr;)mla car driving 135 15.97
Learn to drive a >choe
car Have learned from a relative or
. 311 35.18
friend
Have never learned 438 49.55
Have you ever
, Never 675 76.36
been involved
in a traffic )
1-2 times 181 20.48
accident within
or around the
>2 times 28 3.17

university?
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Table 3 Socio-Economic Data of Respondents (continued)

Variable Description Frequency |Percentage (%)
Not wearing a helmet 671 25.30
The most Tadgatgwg other \f[eh|clels while 627 23,64
common risky riding a motorcycle
behaviors Failing to yield to vehicles ses 20.93
among already in the roundabout
motorcyclists Failing to slow down or stop for
' 372 14.03
within or pedestrians at a crosswalk
around the Not using turn signals 279 10.52
university Making an unyielding continuous
(select three left turn without checking for 141 5.32
behaviors) oncoming traffic from the right
Other (please specify) 7 0.26

***Note: The 660 participants in the 'Ride a motorcycle independently' category represent the primary daily mode,
while 'Riding experience' covers all 884 participants including those with no experience (0 years).

NAsABUNMNGUFIBEN 884 AU wugULuUMsumaiialiiduUszdde Tudsa
InserupudlediiInfiTeray 74.66 s03a9NA0 LAuSouas 8.82 fournysndnsenuLuniesag 6.00
TJusngudmenueITaray 5.20 ldusnisvudaiavy univendelesdvsl (vauy.) Sewar 2.71
Tnwanssneusiosar 1.36 wariludnseudosar 1.24 laediulsilfifiensinszidonssannly
nseSuILanYuEMsiuNBInguiiegazlidluiaseiluiuuiassaunisiasaie (SEM)

Sovay 35.18 vaagmeuLUUARUA WS BUSTUTsABUA g AvTeLTiou Yz AFesay 49,55
laifiussaunsaimaBeuimstudsnsudenadumans fulsignifiieesusdnuasiiugiudiu
Uszaumsaimstuimlvvesgmeunuuasuay uaglilsldidusudseunsluuudasswgingsa
ANV (TPB)

Table 4 wansadfdswssnuvasiH?aanuuuasuny 29 Temsilida 5 ssdusznoutiads
nelanguingAnssuauiuuiay (TPB) laun virunfdanginssu (ATT) ussving1u deidy (SIN)
nsfuiANuaINnsanIUANAY (PBC) AT (INT) uaggfinssunistudvaende BHY) w3
uiazdalisenuanads (Mean) mnudonuuannsgiu (S.0.) saieiaa (Skewness; SK)
uazAIILYAN (Kurtosis; KU) ileUsgiiunisnszneivestoyassiuasuunvasimeunuuasuany
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wazmTAeUALIAgIRETUAIUNAvaIMInTEedeya Fedndudenisiinsgd SEM Tudy
poudall Tngnmsiudniadsvownsinismameglutie 3.78-4.85 axvieussiunsiiiusiesou
T9EeUDIERBULUUABUNY A1 S.D. BgluYae 0.399-1.097 Usuaninazuuulinszatedinitaiu
10 vnuedianeudifinau (-0.57 §3 -3.68) Usthezuuunszandamadurrvieidine dua
TrslaiiAu +10 Fauandiifiuindoyaiinisuanuasuni

Table 4 Mean, Standard Deviation, Skewness, and Kurtosis Values of Variables Used in the
Model

Indicator Mean S.D. SK KU
Attitude Toward the Behavior (ATT)

TPBA1 4.81 0.399 -1.761 1.602
TPBA2 3.78 1.014 -0.570 -0.330
TPBA3 4.57 0.926 -2.667 6.872
TPBA4 4.64 0.731 -2.693 8.361
TPBAS5 4.70 0.723 -3.352 12.775
TPBAG6 4.63 0.738 -2.667 8.223
Subjective Norm (SJN)

TPBS1 4.59 0.628 -1.538 2.551
TPBS2 4.65 0.744 -2.805 8.952
TPBS3 4.60 0.778 -2.541 7.381
TPBS4 4.85 0.425 -3.681 19.116
TPBS5 4.44 0.850 -1.934 4.185
Perceived Behavioral Control (PBC)

TPBP1 4.13 0.901 -0.824 0.325
TPBP2 4.48 0.663 -1.076 0.3892
TPBP3 4.70 0.528 -1.906 5.513
TPBP4 4.61 0.583 -1.533 3.344
TPBP5 4.75 0.506 -2.386 7.657
TPBP6 4.70 0.553 -2.172 6.698
Intention (INT)

TPBI1 4.32 0.766 -0.809 -0.123
TPBI2 4.51 0.645 -1.254 1.922
TPBI3 4.70 0.513 -1.577 2.188
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Table 4 Mean, Standard Deviation, Skewness, and Kurtosis Values of Variables Used in the
Model (continued)

Indicator Mean S.D. SK KU
TPBI4 4.65 0.577 -1.800 4.407
TPBI5 a.77 0.481 -2.190 6.118
TPBI6 a4.75 0.507 -2.199 6.226
Behavior (BHV)

TPBB1 4.06 0.922 -0.612 -0.346
TPBB2 4.38 0.877 -1.870 4.152
TPBB3 4.38 1.097 -1.977 3.009
TPBB4 4.47 0.737 -1.817 4.773
TPBB5 4.70 0.559 -2.290 7.592
TPBB6 a.67 0.551 -1.833 4914

msUszifuuvuitasmsiadiiunslnensnasunuideioldnely wae Anunseds
UsENBUTBILUUABUNNTINALA LM W Ng AN TIUmuLUUWAL (TPB) fausnslu Table 5 Gauszney
¢ 5 Jade (ATT, SIN, PBC, INT wag BHY) uag 29 #im lngtuusnAuins Cronbach’s Ol tite
fusuanuaonedesuasrenianmeluisiarilads anduusudu Composite Reliability (CR) uag
Average Variance Extracted (AVE) 6151801503l factor loading fnd1 0.30 wiedwwalsien CR/
AVE lsifanast asgninoenadiaznisde nieudumdlmiynads nszuiunmsdansestiiuiu
soilosnudafonndriunasivielndifeunaeimioudivananguisesiy dwmalivde 22 dt
fnanvine Afenudedelduazinlassaradhmngldosainate nfoudmiumsiined CFA
uaz SEM lutunoudaly
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Table 5 Measurement Model

Indicator Standardized Cronbach’s CR AVE
Estimate Alpha
Attitude Toward the Behavior (ATT) 0.780 0.782 0.474
TPBA3 0.600
TPBA4 0.700
TPBAS 0.726
TPBA6 0.720
Subjective Norm (SJN) 0.815 0.830 0.624
TPBS3 0.826
TPBS4 0.894
TPBS6 0.624
Perceived Behavioral Control (PBC) 0.832 0.829 0.495
TPBP2 0.583
TPBP3 0.714
TPBP4 0.755
TPBP5 0.764
TPBP6 0.687
Intention (INT) 0.869 0.870 0.538
TPBI1 0.411
TPBIZ2 0.630
TPBI3 0.784
TPBI4 0.782
TPBI5 0.837
TPBI6 0.856
Behavior (BHV) 0.611 0.662 0.367
TPBB1 0.302
TPBB3 0.338
TPBB5 0.758
TPBB6 0.829
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NaNTSIATIZRENNNSIATIAES

WUUTa89ENN15IATIESe (SEM) nglanseu Theory of Planned Behavior Usynause
FaUsHRY 5 AU Attitude (ATT), Subjective Norm (SJN), Perceived Behavioral Control (PBC),
Intention (INT) wa Behavior (BHV) uaxftin 22 dafirinuiie EFA uay CFA uda wan1s3nnany
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Figure 5 Results of the Structural Equation Modeling Analysis
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