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Abstract

This study presents a web-based Safety Culture Maturity Assessment Platform
designed to overcome limitations of conventional assessment practices based on
paper forms or generic online questionnaires. Traditional approaches often suffer
from delayed data consolidation, data loss, discontinuous progress monitoring, and
limited analytical capability. The proposed platform supports role-based access
control for assessors, assessment administrators, and super users. It enables
continuous data recording, centralized data management, real-time monitoring of
assessment progress, and presentation of results through interactive dashboards and
automated summary reports.

The platform was developed using React.js for the user interface, Node.js with
Express for application logic and API services, and MySQL for centralized relational
data storage. This technology stack was selected to support role-based access
control, scalable form handling, structured data management, and real-time
dashboard reporting in a web environment. To extend the analysis beyond
conventional Likert-scale score summaries, this research applies the Human Error
Assessment and Reduction Technique (HEART) to the assessment workflow.
Questionnaire responses are linked to grouped Error Producing Conditions (EPCs), and
assessment scores are transformed into Assessed Proportion (AP) values to generate

a HEART-based comparative risk index for analysis across organizations and



operational conditions. In this study, twenty questionnaire items are consolidated
into six EPC groups: Time Pressure, Operational Uncertainty, Stress,
Training/Preparedness, Human-Machine Interface/Equipment, and Communication.
The platform was evaluated using pilot sample data representing 90 scenario-
based cases from three oil transportation organizations, with 30 cases per organization
and 10 cases assigned to each condition within each organization. The assessment
covered three conditions: normal, wartime, and post-war. The results show a
consistent pattern across all scenarios: wartime conditions produced the highest
HEART-based comparative risk index, followed by post-war conditions, while normal
conditions produced the lowest. In addition, the results indicate that Company C

showed the highest relative risk, followed by Company B and Company A.

Keywords: Safety Culture; Maturity Assessment; HEART; HEART-based Comparative
Risk Index; Web-based Assessment Platform; Dashboard Analytics
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pouduld wenanddthefuduinnisdenlasdamaufuns suaunisulasazuuududn
Assessed Proportion (AP) Lazn15AUId HEART-based comparative risk index ﬁﬁugm
vourdosiiofidonadastuingusrasdnifidenniu

odnslsfinny nsesraaeuiie 10C lunwideidumsiusuniunsadaienily
seaudu Tnedamsinisasiadeuiiufulussezaold Wy nsuszidumnud efuves
LUUABUNTN N1IATIAABUAIIUATITILATIATN LAENITNIUADUAIILLMAZANVDINTINNEY
Forawiu EPC Tnofidvaluuiunmslinuais

4.4 mswUasazuuunuuyszdiududn AP lumsdnend Wansidudseduuuy
Likert 5 52AU wazAmunIZulasnzuuudunn Assessed Proportion (AP) wieldlunis

Uszananadnlulifluszuu lneldans

score-1
AP= — (1)
q

AINY AZLUU 1, 2, 3, 4 Az 5 %Qmwaau‘ﬂuﬁ’l 0.00, 0.25, 0.50, 0.75 wag 1.00

MINFTU MTUANRIUINTIALULEMINETIRNUESAT 8YINSNAUAZILLABUAY

ans
U
reverse score = 6 - score (2)
v 1
U =2 o Q{"L ML I~ 1 ¥ v
MnULINIAzLUUnialULlawtun AP augnIvienu
wuplsssiviamsssuarnnlaaadu avUnantslsadiuuuy Real-time
wanasHaaulYi
ii|1m : umi.m :, ﬂjm Aniﬂ Wlning for all items i‘urve‘;",answer
@ Trsinag & Prosedures | | Opirstionsl Conditions | | Lambershi M Mnprovesmest
.00 w00 0.00 Overall Scare Answered Items.
0.00 0/20
Culture Level Live HEP Result
0.0200
a ot 4 Bl Calculsted from the Current respondent only
Assessment Respondent
- =
Average Score by Catsgory
as alun o ht .00
. ummary from the current response
Time Pressure Operational Uncertainty
- . ;

ap Multiplier tems ap Muktiplier trems
000 n o 0000 H o

Stress Training / Preparedness

UM 4 uanaasunsusaiuinusssuanudasnsy
msldumsndin Likert 5 sedumnzauiuanuided Wewndugluuuidnaudile

418 Wunsvangluanuauinusssuainulasnis Laga1u130aenousEaunN1IsuInIe
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auiuveaneuldeginluddu nsudaspzuuudinaranduan AP lugig 0.00-1.00 9ae
Tisguuannsatteyalenssudidndnssuiunisiuinmwuy HEART tregradussuu uay
FanuFeuifisusswinnguldietu eidediFenldnsutanuuidadu sz duis
nsdlunsan Wedla wazimunzdunsiaundungnisuszaanadaluli@luunasvosy Tagly
dunsduteuiuindudmivnuidoszezihsos egndlsiou §iseasewiniinisulaa
Likert 18u AP Tudnuairifiuns operationalize 3maifietanusvasdasszuu SlFgei

Weuwindun1suseadiu HEART wuuauiuynissnis sadunadnsnladenisininulugiue

[y

futinnudsudaUSeuisuuInnIAaNUIasdulagnse

o ¥
v Al =

4.5 gasnldaulmaviindudsats HEART vuddeilldeauldunwedionugu
99397 (GTT) 3 56 LNRALTUSNBAUSIUNLANA1IAY ToLkA

GTT = 0.02 dwmsunuusziiguiiRnuiannudunewazyglulsedn

a1 ¥ |

GTT = 0.09 ANSUNUNABUTNIELAGDIIE1959A15) wsa1vgnaziagladng
GTT = 0.003 @MSUNUNLTUADUTALRULALIINITATIFEDUUNIAIUY

'
v & A

nOUTEAIALN

[

nsdentde GTT 913w 3 AltuauITedl ATOUAQUANTAILITLT
praAnduluusunvessrudniaiy felanulsed nuidduneudainu uaveudides
Andularinsinglddedidndiuna nsdenrateaiununisidrniesgliunannesy
annsaasamLansalumsiinTsinelfauiguvesdnvaranuiimetulatanud iy
Fadu A1 GTT a3 Aluauddeiidshildgnliieusumamnhanduiiufaimosnuauds

£%
o w

fiulagnsa uildieimuansaun1sUTe U UNLmANaI BT ImMeN

iloleien AP Wdgvadudazngu EPC W 9eA1IMAvlA1uEede HEART miggns

n

HEP=GTTx 1_[ [1+( EPC,-1)xAP,] (3)

g=1
lagdl A9A1 AP Laduveanqu EPC @1aufl ¢ waz AoA1 multiplier 489 EPC

representative ¥9INgUTIUAP EPC,
v sdl ao & U o = a = = o Y = =
waansnlaluaddeilgnltlugiue dvlianudssdauiouiiou dwmsueuiioy
sEiuiEnnassersantunisal dlddanudurianuinazsdulaensy
4.6 danasnunanvaLsTuY sruulieenuuudaneIiuiesessunsUssitanateya
LUUARUNINLAEATOUARUNITATUINAIAYTAIIULE 89LT e HEART (Survey HEART
Processing) wazn15Usetiiusenuinusisumulaonne (Calculate Culture Level)

Fagnuauslusuiuy pseudo-code LBLAAIAEIAUNITYINIIUVDITEUUBL 1T ALY
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SUAIMBUINE UL UUTN

Y

asszuu MnuuIziteyaliiienendadeiineliiinaiuianain (EPCs) uavAuindvdl

v

[

'
a

AMULE ST HEART Wil ol lanadns@aiasneiiaznoussmuauld sadwlssuliiau

vaau U

A1319% 2 A1 EPC N Lauevadniavngyl

A1 representative 9114

nqu EPC Multiplier RUELNG)
A shortage of time available for AYYOULTINARUATUY
Time Pressure 11
error detection and correction 1381

Unfamiliarity with a situation which

drviaundyly

interaction

Operational is potentially important, but which ﬂfummmzmmlﬁ
17
Uncertainty only occurs infrequently or which b UDUYDN
is novel An1uN130l
ALNoUAIULATEAT]
Stress High level emotional stress 1.3 o -
nsznunsnnaula
A2 OUAIIUNS DY
Training / .
Operator inexperience 3 hagUsEauUNITUUDY
Preparedness o
WUHUASU
Human-Machine  |A mismatch between an operator’s Y 5
azouteyninisly
Interface / model of the world and that 8 o .
QWN?%U‘UW:?EJQ‘Uﬂim
Equipment imagined by the designer
Impoverished quality of
information conveyed by azﬁauﬂmmwma
Communication 3 “ Y
procedures and person-to-person ADEILATVDYA

Algorithm: Survey HEART_Processing

Input: UserResponses

Output: HEART Risk_Index

BEGIN

Save responses to database
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Group responses into 6 EPC categories

FOR each group ¢ DO

Convert scores to AP values

Compute average AP of group ¢

END FOR

Select GTT according to task type

Initialize Riskindex «<— GTT

FOR each EPC group g DO

Riskindex «— Riskindex x [1 + (EPC g - 1) x AP_g]
END FOR

Save Riskindex to heart result table

RETURN Riskindex

END
Sanesfiumsduinseiuiaussiuaulaenfeviuifithauunainuuulsediy

uAnuALadsuarinnguszAuTausssuaasaseifiolfussnounsiiaszsilunm
FIUVDIDIANT:

Algorithm: Calculate_Culture Level

Input: SurveyAnswers
Output: CultureLevel

BEGIN

total _score «— 0

count «— 0

FOR each answer IN SurveyAnswers DO

total score «— total_score + answer.current_score
count «<— count + 1

END FOR

average score <«— total score / count

IF average score < 2 THEN

CultureLevel «<— "Reactive"

ELSE IF average score < 3 THEN
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CultureLevel «<— "Calculative"
ELSE IF average score < 4 THEN
CultureLevel «— "Proactive"
ELSE

CultureLevel «— "Generative"
END IF

RETURN CultureLevel

END

5. NAN5IVY
5.1 Han1sUsziuaNaNIsavasunannasy MsUsziliuvwnanesulunuideil
Tdtoyafing1udiansesduiu 90 N3t 1MNBIANTAIBENN 3 BeAnstugInavuddu laun

UTEN A USY B wazusen C lnsudavesAnsideya 30 n3dl wazkuudu 3 any Ae

AN12UNR ANMTAIATIN LATANIITNAIAIATIN dNnzay 10 NSAIFRDDIANT

M19197 3 anwazdeyatrtemlidlunisussiiuunanneody

29ANSA9E19 | UnR (nsdl) | asasiu (nsad) | widsdsasiy (nsal) | 591 (nsed)
U A 10 10 10 30
UIEN B 10 10 10 30
usEm C 10 10 10 30
394 30 30 30 90

nsimueduudeyaludnuvazaugauildislvansaUSe Ui uNaa NS sEning

=

29ANIaLIENINANUNTAlATARY wasninzauiuingUizasnueuidedausediu

Y I

Auannsnvesunannasulusyzigos visil degadanaignlilugrugdeyaiediai
aounisaiifieneaeunalnuessyuu MsmuIa wazmskansea Sldiuausidadudunu
ﬁuaqﬂﬁzsmﬂﬂuqmmmsmﬁgwmimmq

5.2 nan1sUsediunnuEnsavesuwaanady unasesuiiiaunuannsasesu
miﬂuﬁﬂ”ﬁ@yjaLLUUU?SLﬁU@EJINMIE)LﬁIEN T UTaYARUUTINAUE UazUTsUIaNANANIS

Usziluiilouansnanuiasuesanazseuauldegiadussuu szuvaunsasessunis
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ATLINNAT AP 2INALULLUUABUANY NMIIANAUAINEUAIL EPC Lagnsuszanananuiaiy
\Hoada HEART dwisumsSsuiisunadwsseninausemuasaniunisal

ol gruanunsansiaaeviisnvesadvinudsnds HEART Tddaiaudsiy
nATeiRniiauea AP laABvesazng EPC F4l591nnsulasnsiuui U UaNLIn g
d1u Likert 5 seulfudn Assessed Proportion (AP) uaziadeluszfunga EPC dmsuusias
psRnsuazusiazany TneAdsnanidurinasddyiignihlulilumsdmnasviiniuides
139 HEART lumnsnadialy

M13199 4 ¢ AP lnRguadudazngu EPC S1UUNMINeIAnsarantiy

Operation Human-
Time Training /
o al Stres Machine |Communicati
U3en | €019% | Pressur Preparedne
Uncertaint| s Interface / on
e ss
y Equipment
USEn A | Un@ 0.15 0.15 0.55 0.55 0.15 0.24
USEN A | a9msu | 0.35 0.75 0.75 0.80 0.55 0.48
. N
UuEn A 0.25 0.30 0.60 0.55 0.30 0.25
GNGEMIY
UM B | Un# 0.20 0.25 0.60 0.55 0.25 0.31
USYM B | @sAsiu | 0.60 0.80 0.80 0.85 0.60 0.55
. Ne
Usyn B 0.40 0.45 0.70 0.65 0.35 0.30
GNGEMIY
us¥mn C | Un@ 0.30 0.35 0.70 0.60 0.30 0.35
Us¥m C |asasu | 0.80 0.85 0.90 0.90 0.75 0.78
. GR
usyn C 0.40 0.70 0.80 0.80 0.50 0.50
GNGEMIY

wnewe: A1 AP luansisililfudedesengu EPC AldUsznoun1siiasisiids
Wisuiisuluwnanvlesy wazwanslugunadouansiunus aadudotnlumuing1919d
anueamndeuantesanamsvilunissdaluilosainnsiaeg
A 3 V1 ! a = b4 ! a
NA1999 4 iuladn i AP wagluanigasrsuiunilduganinan1izund uag
danmenasansuegntnauluiauynngy EPC lnganie Time Pressure uag Operational

Uncertainty §adudadefi dnasan1sii ua1av9a21008 899 HEART agnainy
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Faloiingaunisuuunann vazdeatu WeTeuifisusenineeadng wui1 visw C dan
AP aglusziugsnitesdnsdulumarsngu EPC Tnslanizluaniizasnsuuagndsasnsiy
Feaenndostunanisiuiniiianudsads HEART Musnglunssdaly

5.2 HansAuansuiiaadsads HEART wuusau 6 ngu EPC iiteliuTeuiiiou
wadnslidaau il 5-7 wansArdudanuidsads HEART vosusdndangna 3 U3dm
ele 3 anie lagldan GTT sineiiu

A15199 5 Nan1sAWIMNATTANULERUT HEART taeld GTT = 0.02

UIEN Un#l GRGEREY NAEIATIN
USEN A 1.2681 35.2853 4.6583
USE B 3.2925 70.4222 12.5709
Usen C 7.4505 149.2524 35.2853
A1519Tt 6 manIsEUIASTTALAsNE HEART Tneld GTT = 0.09
UIEN Un# GRGEREY NAIEIATIN
USEN A 5.7065 158.7836 20.9625
USE B 14.8164 316.8998 56.5692
USEn C 33.5271 671.6360 158.7836
A9t 7 man1seuasindssd HEART Tneld GTT = 0.003
UIEN Unf R PR NAIAIATIY
UTEN A 0.1902 5.2928 0.6988
USEN B 0.4939 10.5633 1.8856
UTEn C 1.1176 22.3879 5.2928

5.3 n1saAuTiena nansAuInlunsaunsiives GTT uansiuiliuaennaaiu
989 tAY Aip @n1rasnTUlVANAYAEIEINER TRINABANIENAIAIATI Lagsn
| a v v & saay o o w [ =
Mgpmean1izUnd avviouliiiuian unisaiidediiamunan anuliduiueu auesen
wazdodniasunisdeans dwalisziunnudssivguegiaduszuuluynuivm

oM TUNUTEUTIEUTENINUTEN NUduTEn C dardvilanudesgangalumnn

4N717% TR9AUNABUTYY B wardIgAAaUTEN A wudliuAINa 1@ TR UAIIULANGA LTS
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FWellasgninnulugiugdvianudsadadieuisu nndinisaauduainiul
I3 a
L UUYBIANURANAIALALAT
Tu@a35ine n1svumain 20 Jelidu 6 ngu EPC frglvinsAnaaenndeiu
y . x Y
nsUseendld HEART Tusgauaunnniy uwazasdaymnistiuladegesandeuiomisuiunis
° o ~ v o €Al vee ° ) v v Av  a = ~
AU IMNATiazde nadwsi lidununzdmsunsldidudad indadseuiieuly
LNARNDS UILATIETN TRIUSTTUAINUUADAN Y LA8LanIlUuNSM N ABINITAARILWUILTY
WiguiguasAns viieSeuiisuaniizn1sufUinanunwaneii
wiindsiluaniizatasiuazganitannsunfednunluraiensd winadingnd
aunsnesuielaniulasiasievesannis HEART Aiflanvazidunanuvemanelade e
nany EPC dp1 AP qﬁuw%fauﬁu Taglaniy Time Pressure uag Operational Uncertainty
HAANSTINLNNTURE 1IN TELARLANINNTINTATUATLULLUURATTITNAT Fatil A1Y
wanaevinusdaduanvnaunaludwuuiasdiazaisgninnuduninuuansiuds
duimsseninsaniunisal annndtAenudssduysallaenss

Safety Culture Assessment and HEART Analytics Platform

Analytics workspace

enp s i

0.00 0.0200 1.2681 920

Benchmark AP profile

HEART comparison by company

015
015
12681
® 055

-—
- 32925

» 055

.1
o ‘ompany C - 7.4505

024

HEART comparison by condition Pilot sample structure

Norma! L _J 1.2681

35.2853

Post-war > 4.6583

UM 5 nihveuavueiauaniHansilIeuliiey

6. 8AUT8NANTIVY
nan153deuansliiiuI L nanvosuN WA TuaunsaUssananateayanuuyssiu

LAZELYBUAIULANAINVDITEAUANIULENITEII U NULaE SenIanunsallaeg1atnau
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Tnsuunlimemadndaonndesiulunnnsd Ao annzasasufiddvinudssds HEART
aefian sosasnAeannevdsasasiy wagshiigaluannzund uenanidmuinluteya
#ees U3 C farduilgeiian sesamunAouiTv B uazigafeustv A nadenanasiiou
J1U9deaunan Aulikdueu AMUATEA ANUNTENTBIYAaINT MTlTuUnTal Uay
msdeansinasiesyiunudsadauieuifiusgadusyuy

[% [ a

fofunuilaonadosfuiuifnues Cooper (2000) fiiauairinnsssuaruaonse
msisanuAuERcuaRIne ngfinssy wersruuesing Wilduesamzngsudeunde
weluladifiosdnuier wan1sidelundsiuandiiiuindloasdnsegluaniiziitusnadugs
iy asas Aanudssiintuegtednaulunnuien Ssasveuitanuaendelilituey
funsidumeunisviumindy wrdsduey fuuiunvesau nsfuivesyeaing uag
auanasavetesAnslunmsinnisiatemnadeniiasunadluge defunuisaenndas
ffukwaRnuas Hudson (2007) wag Zohar (2010) Aidimsdoans msdidusamesynaing
warnshnnurasgsraiiled \uesiusznevdfyvainsiauausssuauUasasely
BIANT

TulAv0aN153LATIFYIAURANAINVBINY WY NANITITUADAAG BT UNANNITUDS
Williams (1985) fiauawmailn HEART FatfuinanudeinauRanainueayudiingn
UfduiusssminednvarruiiugiusasdadedineliAnaufianain (EPCs) el
LwIRnfInauUszgndldiudeyasuuaeuay lnednngudedianudu 6 nqu EPC uaz
Aandudvinnudonds HEART WieldiuSsuiiousevinsaniunisal wadndawuinly
anmrasasuAdvigiusgnaniuda avfeulfifiuintadomndouisuusduiinadonin
AesvasmsufiRnununseuiinAaes HEART agnsdniau

Yonand namsenwdiaenndesfiunures Akyuz and Celik (2015) fiuansliifiu
1 HEART ansnsauszgndldluuiunmsvudaiioiSeuiisussfuaudssweansujifny
aelffeulviunndnsiuldegaduszuy 9afndrefufonisld HEART WulaTesiletaoda
Tassadumsieneiuansioudisuaudsmnuaetiadondouty edrlsfinm onidvil
fruuansnsanaudanaaessililfiseiunsisufiRnueneaaiisesiauien us
dou HEART Whduunasrlosuuszifiuiausssumsasnfolussdvosang ilinadné
anusatWldlulifveansfinmuningiy MaUSeuiieuseninemenng wagnsatuayunis
doauladasmsldinniy

Senssuiieuiuauidenounthild HEART azwuiraudnlngjinyszgndeie
FananfunsiaamgyiedunsunsuiiRnuanisdiu vaefiaeuidedin HEART an
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WU g ukasnsausans oLl umausmisuIndu
' 2a a v eal U o a a p P P
981913AA AIsAANNAANET IR luguzAvinUEsATLUS BB 1INNd1AIAIY
Wzlulpenss Wesinaideiivssandld HEART dudeyavinuuuasuniuwagldan AP 9
WUBIANNUINTIEIUALAT AN DN TUTELIANATUTEUU AN E NS UNISIUS U ULU LY

JEMINUSINLazanIuUNIsal 11nnnsAauduA1AuUzt T uTeIALRANaALULT

a v

UfuRnslagnse Uszinuilazsioudnnisuszendld HEART lusuideldanvazidunis

Yaaa ¥

gnIEAUNTIATIERYayaluuUssiiulviiAnuadswIndu 1nndinsly HEART lu

SURUUAULANTYIUTIUUANE 18NS

LY [y o

nuiTeddddesinddy teun n1slideyafiieg1adanesaun 90 sl Faudl
Wesnedmsunisussifiuduuuuszuy widaldunnedmiunissredadeaialulusedu
onamnssu Msdanguiadianm 20 Teiing 6 EPC Sadunsimundisinguiesesiu
unanvefy wazdimslafunisnsvaeuiiuinlnediorvy sudansuvasnziuy Likert

Ju AP Faiflunns operationalize dnsunisaruialusyuu Aldn1sunuain1suseiiu

[y

HEART wuusaiuvanun wenaind suadeisdlylldsienunsnageuszuuludanalulad
pg10.un1ens |y usability, user acceptance, performance Wag security

fafu Tunnsineadasely mﬁ?miLﬁusﬁ’ayjaﬁamﬂmwaaﬁmuamﬁmﬁmu
Freghalunntu Wy 150-300 nsdl 91neegetios 5 03Ans tielfiuAmnuudeievemans
Anw AIIATIvdaU reliability waz validity vaawuuUseiiiuegradussuu Anwinuhives
HAANSMONITLADN GTT Wag representative EPC LazWaIU1IzUUAD8AAY Al %39

predictive analytics ialdminnisalsuilduainudsawazatvayunisuisiouddosiuly

3

NANT

v A Y 1

lagasy nan153deduduiunanresunimunduausaweunisussiiuiausssy

ANNUAANNAUNITILASIEIITY HEART taag1afiuseadnsnn wazlvinadidanmdaodnu

(%
o w v Y [

NIOULNIAAGAYNIN U TAUTTTUANUABANBRAEN1TUTELIUANUAANAIAUBIUY e

<

lnglanziuiAnas Cooper (2000) wag Williams (1985) Fsdiorlugiud1Agyresnided
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7. dgUna

mideildwamunanlesuusnduydamefausssunudasadelusuuuuliv
woUnaladu i eatuayunsfvdeyanvuusudu msfnnuanuduniuuuiFealng
mM3dansteyauuusinaud waznisinavenaruwntueinkarenuaseg1ndussuy
unanefusesulldrumarsunumuazifenlesoyauvuasunundrdunalnnsiasz
179 HEART

AAUveIUIdueyfinsussyndld HEART il esnsefumsyszifiuainnisasy
azLuuLuuasuanilUlUgnsaefvianudsads HEART dmdunsiieuiiisusswing
US¥nuarsEnIan1unisal Inenaanteyadiog 198911893 1uIU 90 NSl 9N09ANS
o8 3 09Ans wansuuliuiiaenndesiulunnnsd Iéun anzasnswil Adviigediqe
s09a9NAD ANNENAIATIL WagiTigafe annzUnd vazieaiudmuanuuandiads
Wisuiouseninsuin deazvieudnenimussunanosulunmsatiuayunsiinsei uwas
nsdnaulasuauUaendy

ogslsfimu 1uideidaidedaluduruadeyaiilinaaoy nislddoyaids
anumsaflusziutiides nmsdangy EPC Afamslafunismsaaeulaediorvgy uaznisds
lifinsussduszuuluBanelulafognadumanis fafu sidelueuanninimaey
mnufssnsaazanIdeiieveanieafiesedeyasiaainvaisesdns iinnsmaaeuly

U3Ungnannssudu wasimuszuulianusasesiunsiesziidismanisalsaniumaie
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