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Abstract

This research evaluates the performance of an equipment borrowing and
returning system for students using three automated website performance assessment
tools: Google Lighthouse, Google PageSpeed Insights, and WebPageTest. A total of 28
web pages were selected for evaluation and categorized according to their usage
characteristics, namely information pages, list pages, and form pages. The assessment
employed Core Web Vitals metrics, including Largest Contentful Paint (LCP), which
measures the time required to load the largest visible content element; First Contentful
Paint (FCP), which represents the time from the initial page request to the first rendered
content; and Cumulative Layout Shift (CLS), which reflects the visual stability of the
webpage. The collected data were analyzed using descriptive statistical methods.

The findings indicate that the case study website achieved acceptable
performance levels according to the Core Web Vitals criteria. Google Lighthouse and
Google PageSpeed Insights reported LCP and FCP values within the “cood” threshold
(below 1.5 seconds), whereas WebPageTest consistently produced higher metric values
across most pages. In particular, the Cumulative Layout Shift (CLS) value for list-type
pages exceeded 0.25, reflecting a more stringent testing environment. Statistical analysis

using One-way ANOVA revealed that LCP and FCP differed significantly among the three



tools (p < .001), while no statistically significant difference was observed for CLS (p >
.05).

These results suggest that the testing mechanisms of each tool significantly
influence the reported performance metrics, particularly those related to rendering time.
Therefore, employing multiple evaluation tools in combination can enhance the

comprehensiveness and reliability of website performance assessment.

Keywords: Automated Website Quality Assessment Tools; Website Performance; Core

Web Vitals; Google Lighthouse; Google PageSpeed Insights; WebPageTest
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Google Lighthouse, Google PageSpeed Insights Ly WebPageTest
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Contentful Paint (FCP) wag Cumulative Layout Shift (CLS) nan1s@nwinuin 3uladni
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4.3 \n3asfiefildluntsnasauuszansnmiuled 1éun Goosle Lighthouse, Google
PageSpeed Insights uag WebPageTest

4.4 §AATaElunsUsadiudssansam

LwIAA Core Web Vitals 1unnsgiulunisinussaunisalfldau (Google, 2023)
A8 UATBUIANTTIANALA NI Largest Contentful Paint (LCP), First Contentful Paint
(FCP) ag Cumulative Layout Shift (CLS) %ﬁmamquﬁy’ﬂﬁmmmL%fﬁumil,l,ammaLLazmm
insveslassasimt il

4.4.1 Largest Contentful Paint (LCP) ﬁaswmmé‘?&Lwizﬂ%’ﬁ'm%awwﬁwL%U”Lezﬂﬁﬁmﬁq
nafiesdusznoutdonniifivunelugfignangluituiinesfugnuanwmaiadaanysal faaind
axvounuiilunsuansuaienmdnuomdiules inasives Core Web Vitals fi1 LCP ]

Ay 2.5 717 fedreglusedud mndiAiegsendng 2.5 A 4.0 Juiifednnisusuuse wagmndl

d
AN 4.0 Funfinansiialszansnniien (Goosle, 2023)

4.4.2 First Contentful Paint (FCP) fiasreznanfiusiiwesuanaiemusnuuniige
n&rnGlvaauiinivled s indasiouhilfnusuusimmovausmesivludideln dd
nasionusanimiivledlnand mieiss (Mozilla Developer Network, 2023) Lnau1ve4

L

Core Web Vitals A1 FCP filyiAu 1.8 3und Jnogluszdud (Goosle, 2023) Yatinviulyd

novaussselitiuldegnmingilutiatuiuresnisivanniniu
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4.4.3 Cumulative Layout Shift (CLS) Aafidinnldussiiiuaiuiatosvoslassasantii
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Aulad Inetnnisudusiiuriavesasnlsenauuunrinaeitnn dulaslua1nfnsewninenssuiung
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Auv adqa o

aantiuled fdialianuddgysdeuszaunisalilinu Weswinnisiuisuiiuniaves
asRUsEnauevldAnAuduauvsendninumia (Mozilla Developer Network, 2023)
\Neugives Core Web Vitals A1 CLS fianlaliiu 0.1 fodmdnduiiainuades windaiuinnin

0.25 uanaiuthuianuliadeslusedvas (Google, 2023)

5. NAN1SAN®N
Aivaustduaadenlaannimadaugianuiu 3 aswentnduledluldazieasiie
5.1 nan1suseiuuszansnwivledlae sy

A15199 1 wan1suseliudszansnmiuledlnesinainasesile Google Lighthouse
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LCP CLS FCP
voa o |, g du o du L o
Ussiaymtiuled | avade y ARRY | ARAY | EIULUBAUU
.. Wweue | LUELUU ..
(Qun) (Qun) (Aun) NI U
URIFU H1933TU
wanatoya 1.22 0.52 0.13 0.18 0.58 0.15
nihsemsdeya | 1.13 0.76 0.22 0.14 0.70 0.57
nihdauteya 0.69 0.09 0.21 0.11 0.5 0.00

A15199 2 mansuseiliulsyans nmiuledlnesiuanniasesile PageSpeed Insights

LCP CLS FCP
Y & (3 1 = Ei'gu 1 N ?i,gu ! N ' a
Usstavmindules | Alade A ALAAY 2 ARAY | FIULUYIUUY
.. LUBILUY .. LUBILUY ..
(Aun) (Aun) Qu) | Wwsgu
H1033TU 41RI3TU
viuanstaya 0.91 0.52 0.19 0.22 0.20 0.00
wihsensdeya | 0.65 0.67 0.26 0.16 0.21 0.04
nihdauteya 0.45 0.14 0.29 0.07 0.21 0.03
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A15197 3 wan1suszlinyseanSamiuledlanesiuainiasesile WebPageTest

LCP CLS FCP
UsTLANUIN ‘ , , A ‘ ,
o Anade | dudesuy | Anedy | AnaRe | daudeauu
LIULTh .. .. RUINRTYY ..
(Qun) UINTFIU (Aun) (Aun) NI IU
UINTFIU

niuanadeya 1.85 0.88 0.19 0.25 1.00 0.45
vihsemsteya | 1.71 1.72 0.29 0.24 1.14 0.28
nihdautoya 1.37 0.39 0.34 0.14 1.28 0.19

[
Y

A15199 4 WANTILATIZYA One-way ANOVA ¥03A18aa3n Core Web Vitals

3 5n F (2,81) p-value
LCP 8.90 < .001
FCP 35.40 < .001
CLS 1.90 15

Y

N153ATI¥Y One-way ANOVA uansliiiiuingl LCP way FCP upnansiusesitodday

o w

FENIN0AT0E (p < .001) vauzdiAn CLS liunnansiueg1eiited g (p = .15)
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Migalefisuiuninuszandy winthsienisteyaianaliadosvedlasesirmiinivleigs
fign Tagwuan CLS 1Auniinaeinnsgiu agviounszandlunmsisteyadiuusnnuiuandsa

AswW3suiiisuinIesile nan1snadeudliifiudn Google Lighthouse uay Google

PageSpeed Insights Trnualdunan1sUsziiuniaonnaodiu Tuvasf WebPageTest $1891UA1

£
Y [

= % ~ ' ~ v ' 2
AFdanunalunisuaninangndt wardanuwlsusiuvesdeya (S.0.) unndluieunn
Uszanmindulesd azvaunalnnismaasulasn1saNasddnInuInaauLAs o neitun sIu0
A leN15UA UL UAIUDIIAYTENDUTEWINNTINaANTNIIUNINNI AT 098U 119 NaNIS

AATIEYA8EDR One-way ANOVA ladudumnuuanaiadenalnainan Inenuinan LCP uag

' I
1 A IS U

FCP unnanenueg1eiitadAgynisatnszminaasasilava (p < .001) Tuvuziaimuaies

o w

Yoantiu (CLS) lanumnuuanarsegsdideddey (o = .15)
6. 8AUs18HA

6.1 siUTwRadundnNsuarnalnvenaiesile nuiudiadesdienaminunsgiu
Core Web Vitals Lsin213Lans1aaInalnn1sd1aeddn mnasulas 6anasnun1sAIuIMaINa
TiAnsusefiuuananeiuegreiideddey Tu@wulfn nsuseiliulssdnsamdiuledaunsa
wiseenifunsanauuy Field Data 3s1983doyannslinusiwesilineldanmundon
Avainuatey wagn1Tinawu Lab Data dudunisnaasuluanimuindoudiaesiiaiunse
muAuioulald nM3¥auuy Lab Data sinlsAndislauasinase vazd Field Data azvioundna
AUNINAINgUNTA! LATEUY LavngAnTTURLEaTe AuuansveILAnfInaIdINalaunTIe
A% Y0 Core Web Vitals 194 LCP, FCP way CLS @9919LanIA1fuand19iusEning
anmndeudassiunislinusss fefunuilaenndesiunuinues Jain (2023) flesursa
LANAI95EN379 Field Data wa Lab Data ag14lsiiniu wu%%’aﬁlé’ﬁummgmauﬁ'mamimEJ
Pifiudn ulfazegnieldnsfauun Lab Data Wuiedfu mnuunnA1woInszUIuNI35a04
AAMIaAIot1Y (Network Throttling) uageulunisnmulvaanineinswarnsuandsa
wiidulsdvesusiasia3esdefaunsadmanemiissnuldesisdan lnsanizlunsduas

WebPageTest @ailanugavgulunisimunanininaeuinIadiguinnineaiesiledu
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6.2 afiusenan1sUsziliunuUszanuinivled wuiwihleudeyaiivwildulviaiu
& aa a v v ~ Y a Y a ] v
AMUEINANI Tueimisenisteyaiivwilduiadgymisiuaiuaissvedlasasmn
[ i3 1 a 1 A U I 1% [ a o
Auled Tngiamizan CLS Migendtussinndu nafinanaenadeaiuauideuss wuans wasauy
(2566) Fexpnuindivledniiosduszneudiwiuinnueziinisfsloyanngiudeyanalssionisd
v P2 a a ° 1 < ¢l al [ al | a"lw L% a [

wwldulieysgansaneninivleinilaseaiieseuig yenaniidatduayuwiifiniiu Web
Performance Engineering #158y31A118dU4auv0dlA539a519 DOM wazUsunanisuseananails
lAaeuAlinalngnIIRan19EIUTOUUIT IO T LA LENYTATNVDINITUEAING TIFDAAADINY
LAasuN1sUUUTIUsEanSaIUles (Behl & Behl, 2017)

WeNsaganatianuin Jadeiidsasenn Largest Contentful Paint (LCP) wag First
Contentful Paint (FCP) ag1edaiau laun vualddsuainvdn nrsanidluanlud CSS uay
JavaScript Nidnwazudonn1sisuaes (Render-blocking Resources) 51uf95v8g3a1lun1s
navaueaugsHeTAmTunten1steyaninisfedoyadiuiuu g uteya wuinm
LCP geUuLila9a1nABd5on13nauauesaIn@siiies nisuszananadaya tasnsasielasaing
DOM #flanududeunsulsazianmassnuseneundnvesmtiiuls Tudiuresan Cumulative
Layout Shift (CLS) wuindadediAgfinainniswansnagunimvsessdusenaunlalanivun
Y10 (width/height) a3t n1sunsndayawuunain (Dynamic Content) AMend NN
& a Y & Y] e v
AUENLEAINALAY wazn1Ta1ulnanluudnwsanaiguen (Web Fonts) fildailunis
MRUAUBIUNY dwnalresnUsenauuuntivlediinnisideusuis lnaanyluntisienis
Y A °
ToyafilnawarFUnImILILLIN

6.3 9AUT1BNANITIUTYUTIEUAIULANAINVOILATDNNE WebPageTest fuualuuliian
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Y [

TR U lUNTHARINAGINT kaEHANULUTUTINVBINAGNEUINNT1 Google Lighthouse
. 1 ° v & = Y )
Lag Google PageSpeed Insights ag19adanalunnUsstnNutILIU FeaonnaodiuIuYes
Dobbala k@ Lingolu (2022) fiszyinaieadievszfiudszansamiivledanslinadnsunneing
AULD991NAUUANANVDIEN TNLINADULALITNIINAFOU (Dobbala & Lingolu, 2022; Kumar
& Singh, 2020) ag19lsAn1y NUATeduansliAUALALI ANULANA1RINaI T wlduTe
syuuladunauUsennutnduled Feasnouddninavedassasrwmidusenalnnig
UsziliuvausaziaTedils Nan15ATI¥RIY One-way ANOVA atiuayudanunufingd lag

WU2IA1 LCP (F(2,81) = 8.90, p < .001) wazA1 FCP (F(2,81) = 35.40, p < .001) HA2IULANAIN
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7.1 ToAUNUNEN (Key Findings)
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v v )~ a a Y & aa A N A v v )~ v
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7.2 NansgnulRauf)UR (Practical Implications)
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'
o w =)

AITRAITNAINATRLIew AR IHesanudaziATesdeiivadnintazeulunsuaaaun
waneinaiu n1slaTesiiaunnivilaiasiuiuasdieiiuaunsTeuAquYaINansUTLuLaL
A c{' a &£ A A A A )
AAAILARIAARBUTIDNAATUIINYLNBIVBIATR B LALAT DI BT
2) wunufuRdmsudimunivled fimuiaisidenldinsesdelmmuizauiv
USUNDINTTY9U WU 19 Google Lighthouse 38 Google PageSpeed Insights Tudunou

WauwarUSuugauseanininidesdu uagld WebPageTest dmiunisnaasuiiednlu

60



= w el v | o ar
Msarsulamalulagansaumanazuinnssy UM 12 aUU% 3 Auereu - 5uAY 2569

¥y ' [
v ~ &l o <

ANTNINAUANAINUAIEAUNTTYISTUUTNTT RS Vel WislrTulainduledtiianinus

AMULEDYT LATAIUNSDUABDATITITUDTS

v
8. ULEUDLLUY
a a a I3 ] a [ 6 d‘ = dll = d! a
nsUseiiuUseansnmAulealiasiasaanaansveLAIailalalAsasllanilafias
1 a dl' d' = 1 a a a d{' d' 1 [ Y @ &
919687 LpanniAesllawsasliaduuiAnuarieulunisnaaeuuanseiuy giauiulyd
& v A - v v @ I3 ' v . -
Asidenldinselialvimunsauduingussasd wu 1¥ Google Lighthouse #38 Google
PageSpeed Insights @1%5UN15MII9@DUTENINNITHAUT wazld WebPageTest @1nsunns
I AATEN LN NN RDUAVAINIANE
NTslusuranaunsavensvauwanisans iU ulsAUTELANBY USDLNUFITIRS1Y
UsgAnSamiiniy welilayuuesnvainraleuindu uenanil n1siideyanislianuaies
dldunvsznaudunisliiniesdionsiaaeuszdnsnmivleduuudnludfvedelinanisussiiu

% & v a vaa £
agNoulsraunisalinseauasalangay

9. NARNIIUUIZNA

v
CY o

unauideaduiiduiagaddddied Wesnldiuainungaiegiegenin

Y

e

L3

AERI19150n0IN YU Aaslyy Usysunuinelasienu 919159955070 FIALIUUY Ly

q

Y8

eXp ©

|
a al

Man31A158 A5.atn dns Alanganlvdiuzdy USnw uazangnenaidauiniiun1snsiIdaeuy
Uszansnmiivled maemauliidenniiudie q sululsslevdegrsdaionsaniunuisensl
a s

YUBUAMYAAINTAIVIINGINTABNNIADS AEINe1Fans un1Inendewald Alvinis

AUUAYUAIUNTNYINTUATNITINYINONATNUITY H@ermyynviundidiugislunisuulss

U o

Va v

wiludounnsosauinliunanuiiinnuaunysal §Ideveveunszaaniuegiegan a lonnadl

10. 1BNE1581489

WINans, U., uazane. (2566). n15AnwUsEavEnmiIulediseaseaunanmn A
luussmalneianadauszaun1salgldan. NsansivaluladFoansuiasy uns.nse
uAs, 8(1), 43-54.

https://so05.tci-thaijo.org/index.php/jmctrmutp/article/view/260991

61



auye 013ufinen, uay aiin ans. (2568). N1INATIIRMENYUIaYSEANEN M YaITTUUIIY
Msarsudlimaluladarsaumasazuinnssy. 115a1sunlimaluladasauinasasy
winnssa, 11(3), 298-317.
https://mitij.mju.ac.th/ARTICLE/R68035.pdf

Behl, A, & Behl, K. (2017). Website performance optimization techniques: A review.
International Journal of Computer Applications, 165(9), 25-30.

Catchpoint. (n.d.). WebPageTest.
https://www.webpagetest.org/about

Deloitte. (2020). Milliseconds make millions.
https://www2.deloitte.com/ie/en/pages/consulting/articles/milliseconds-make-
millions.html

Dobbala, M. K., & Lingolu, M. S. S. (2022). Web performance tooling and importance
Google. (2020). Web Vitals. Google Developers.
https://web.dev/vitals/

Google. (2023). Core Web Vitals and page experience. Google Search Central.
https://developers.google.com/search/docs/appearance/core-web-vitals

Google. (n.d.). Lighthouse. Google Developers.
https://developer.chrome.com/docs/devtools/lighthouse/

Google. (n.d.). PageSpeed Insights. Google Developers.
https://developers.google.com/speed/pagespeed/insights/

International Organization for Standardization. (2011). ISO/IEC 25010: Systems and
software engineering—Systems and software quality models. ISO.

Jain, V. (2023). Web vitals and core metrics for web performance optimization.
International Journal of Core Engineering & Management.
https://www.researchgate.net/publication/393076201 EVALUATION_AND OPTIMIZ
ATION_OF WEBSITE EFFICIENCY USING GOOGLE PAGESPEED INSIGHTS

Kumar, R., & Singh, S. (2020). Comparative analysis of website performance testing

tools. Journal of Web Engineering, 19(6), 489-508.

62



-, o o o W @
Nsasuilamaluladansaumnanazuinnssy UM 12 aUun 3 Au1gu - SuAy 2569

Mozilla Developer Network. (2023). Performance metrics. MDN Web Docs.
https://developer.mozilla.org/en-US/docs/Web/Performance

Piyanat Promsarn, S. Thieng-r-rome, & S. Timsamran. (2021). Evaluation of participant
satisfaction and website efficiency of the Mahidol Quality Fair. Journal of
Professional Routine to Research, 8(2), 13-24.
https://so003.tci-thaijo.org/index.php/jpr2r/article/view/250068

Portent. (2022). Site speed is (still) impacting your conversion rate.
https://www.portent.com/blog/analytics/research-site-speed-hurting-everyones-
revenue.htm

Railway Corp. (n.d.). Railway: Cloud application deployment platform.
https://railway.com/

63



