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Configurational paths and enhancement strategies for risk

cognitive ability of enterprise safety professionals
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Abstract; To improve the risk decision-making effectiveness of enterprise safety professionals and curb
the occurrence of unsafe behaviors, the theoretical connotation and improvement paths of risk cognitive
ability were explored in this study. Based on SRK cognitive theory, the antecedent conditions of risk
cognitive ability were classified into skill-based, rule-based, and knowledge-based cognitive abilities. The

analysis of risk cognitive dimensions was combined from the perspectives of management systems, cognitive

# SCEESS :1003-3033(2026) 04-0049-08;  Uitha H I :2025-10-30;  1&H H I .2026-01-10
s MWAFVEH ARHMS (1977—) , 5, BB A W+, #8082, FEMNFIT A 24 BRI PR AR | 20 5E KU DAk 45 5 T B9 9T,

E-mail; tongrp@ cumtb. edu. cn,



hoE " 2 R ¥ % R
- 50 - China  Safety

Science  Journal

load, and cognitive tasks. Subsequently, a cognitive theoretical model was constructed, covering hazard
identification ability, equipment operation ability, hidden danger inspection ability, hidden danger
management ability, scenario decision-making ability, and case reasoning ability. NCA and fsQCA were
applied to conduct data calibration, necessity analysis, sufficiency analysis, and robustness analysis on the
multi-dimensional risk cognitive abilities of 100 safety professionals. Furthermore, the configurational paths
of the antecedent conditions were analyzed, and targeted strategies for improving cognitive abilities were
proposed. The results show that there are four configurational paths for both high risk cognitive competence
and non-high risk cognitive competence. Specifically, high risk cognitive competence encompasses three
configurational types: the rule-knowledge dual-driven type, the multi-dimensional cognitive ability
synergistic type, and the emergency management ability dominated type. Accordingly, a “ precision

empowerment-multidimensional synergy-dynamic adaptation” path for improving risk cognitive ability is put
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forward, thereby enhancing the level of enterprise safety management.

configurational paths;  enhancement

necessary condition analysis ( NCA) ;

WA AT S BIL R, — S 5 243U 7E SRK

Keywords: risk cognitive ability;  safety professionals;
strategies;  skill-rule-knowledge ( SRK) ;
fuzzy-set qualitative comparative analysis (fsQCA)

0 31 &

SR ol A7 G e Y ek U L I NI | A 2 NG = N 7 B
RIS G GURFNEAGYE T | 2242 DR XU 3%
T PR RN PSR HE 7 TR 20 5% el 25 Al 1) IXURS: 457 FLIR
Ao VER XU A BRAR 2 04 H B2 LR 43, AU A
ERBANL AT NI N EE N R Wik A
AIARAS TR PRI, i 5 R AT IXURS A R RE ) ) A 2
FEASANETL SRS, X5 $i2 i 22 4l N DY b 6 AT
FIRHESh Al 2 448 F AR AL B R S,

KU N HIBE ) AT R AE Ky 2 4 Tl N DI TE S 21
SRR IBCRT B A XIS 75 5, , I T Jee XU DR SR A7
R, 2 A R AR XU DA e o3 S A R AR
B A5 EHRAR KBS YA T o mang 4 BB . A
FEEETE RN Bty g 2 A 51 n9 A5 B
HUWARZR W rik BB LKA o A B SR A
7 EAALL  AH GBI el T J2 3 B ks RV A 19 21
A A A i TN R KUK A RIRE 0 A 5T
iz FHHR 238 ERE R A Bl 51 X 50 20080, 4R T
R DA VRSO AN %2 447 SR B SE AL A,
TEXUBS AR BN AL 22 A IA R RE 7 AT 3] 43k AU
JERHBE S7 XU B B ) 5 XU pe sk e T, Bk
{14000 e i e R XU MR 3 0 s 2R T P 4 B R 43 A s
F VU B RS DT A Bl A B R S R AR, A
PRS2 I, 28 UV DA B A O3 e | Sk
VAR S R ATy B8 55 % W A0 19 F 92
27 A% i - W - 138 ( Skill-Rule-Knowledge
SRK) #ie NI HIBE J7 RN HUE: 55 SHOULARR £ el ¢ XL

S HESL T R A1 U5 R IE R IR T A TR
Wb B AR I RRAE"  EL 1 A A X 22 42 Bl A B
AU DA R RE T B BRI DY T 52 e B AR B R G
e

YET UG, B HAUFINT SRK FRIE P I8 A0 XURS: DA
AE IR R A U B2, b o 22 4 b N B B XU TA
TR BT 65 R LI ) R SR
X5V ZAE LI WU IR RE )ik, IF 45 5 e 2
25153 BT ( Necessary Condition Analysis, NCA ) FlI&
WG € PE FL 893 MT ( Fuzzy-set Qualitative Comparative
Analysis, fsQCA ) FF i KU A HITRE 7 A R A5 1 1 225
FEAR LTSS 3B, LU R 2 4l A\ B A
AEJI 4R THEHE B MR AL A =

1 SRK IA\FIHR B4 3E

1.1 SRK EiPEAM

SRK AR I8 R 40 R T AR N B FE 5 416
st R T RAAFIK T AT 55 ME B R B R 338
9 RS A HIA TR 22 5 R A T o Jal 43 e Re AL
DRI 3 200 S HESR Ry fgp e A Bl N B
FE AR BE PPl 5 P 3R v g D RL I Bk 28 iy
AN TR A, Hod F AR AT R HO8E T
1 BE H BRI AR 2 3 FH T XU 1 5t i A
55 2R, AR AT Sk 2R B SR X o o Ak I 2 A
FESCAER R R BN AT R 75 EER Bh 25 5 R
B S e 2 5ok 43 B 52 2 KU 19 5

Al Y S SE R IR R R R AR



4 4]

FREEE AN ATl N ORI RE ) A2 A AR S 4R TSR me - 51 -

A s I 0 ST 27 h e B o | LAY ]
AU AR RE 1 T e AE by AR50 DAl KU A O A B
FHEPER I BE S K-, SRK WHIBIRfF & H 2%
M AR TEATRIE 55 37 5 9 IR 5K, PR B XU A
HBEFTESE IR Fet S S B R S LA
FAEAZRERY RO AY iR 0 B R B R
BEAN LT BB A Y {5 B AL PR BORE Y A5 28 A
SRR BRLRE AR R o3 o 5 BRI A5 B PG A Bk
S AT A B, SRK AL SR A AL 55 Jm 1k
AP 225, IRl 22 2l A R AE
SRS S AL R L RSV A B ST HESE
1.2 JRBEINEIRE N 4E B AT

Al 2 4Ll N B B XU TA HTBE F7 3806 SRK
HLBHESE , i F RERY BN A AR ARA I BE FI R AL,
SRR N GO PPAL R XU BE g i) A
WGP, SRK INABS M B R i 1 i, #
RERLINHIRE ) LA FiRAH & — A Bh kAT R i
O E S MU R B AR B8 S A PR i 17 3
T JERHURIRU XU 4T 55, B B BLIN N 6 1 W] % 4k
TN AR A N BE F7 3 B0 2 A0 BE 77 2 T ot R 1R
X ] RS 288 XU (14) 2 AR B R 15T 0 7 5 IR
AP LIRENS S IR AR BN St =i £z w s WL I B N5
e RO NS, R I IA 0 RE 7 2 Hh A S 4
AUAPEE AR T, KA fE ) A PR L 488K
PERIE 2k (R A . KU EIAT 55 BBl S il A r= ik
R AR /- A | B HEA TR B Rl S
TR, “INHIBE S T 45 75 2R 7 VL FL AR =8 % 32 WA
TR e RN XU A e R I e R R4 A
INAVG IR ERIS | B TARAT 55 452 2%, THAE AU HI B R
M | BINHIARE 1K R 55 5 SR R DL RIS 15
SACFRRCR e, B, 24l A B XU TA
AE 77 FH T 67 A FIAT: 55 M B2 T2 A% SRK T %0 g
2%, 8 it AT 55 - 66 J1 7 DT e S B KU DA BE
(2 RE ], B 20 HEE T 2 %l A B KUB A
HIEY SRK INHIEL R KRR
1.3 ETF SRK BRI B NiREIHE

HF SRK Hg AU IEELS  PEAE S PSS
ZAEE A FUARS 7 A | B HEA TG B ik
N 2 A5 B4R B 57 BE ) BEOR B RE RN RE 1 4 Ry
R IRAHRAE ST S, A HRAERETT S, , LRI
R4 MR HEA BE S R, MIERUBIRERAE S R, , A
PURLANAIRE S0 M 8 SR g 1 K, R (1 4k 3L fig
1 K,, WA, 2% SRK BISHIARBLEI S AZE A K

RS o)
(H B RE)

kxR

Y
RN

fa R v 2
(BMEHTE)

El1 SRKI\FMIBLHHMES

Fig.1 Constituent elements of SRK cognitive theory
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Fig.2 Risk cognition model of enterprise

safety professionals
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Table 1 Basic information of risk cognition ability test
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Table 2 Descriptive analysis of risk cognition ability and data calibration
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Table 3 Results of necessity analysis for NCA method

it | ik §f§ éii W | Rl | P
s, CR 89 0.114 0.98 0.117 1 0.119
CE 100 0. 039 0.98 0.040 | 0.280

S, CR 94 0. 046 0.93 0.050 | 0.432
- CE 100 0. 024 0.93 0.025 | 0.546
R, CR 94 0. 067 0.97 0.069 | 0.351
CE 100 0.038 0.97 0.039 | 0.375

R, CR 85 0.192 0. 96 0.200 | 0.012
CE 100 0. 062 0. 96 0.064 | 0.056

K| CR 88 0.179 0.98 0.183 | 0.007
CE 100 0.074 0.98 0.076 | 0.022

K, CR 89 0. 189 0.96 0.197 | 0.000
CE 100 0. 095 0.96 0.099 | 0.000

T < SR A R P R 48 SRR 32 {1, 0 00 A 6 ) T At 1K
%0k 10 000,

&4 NCA HFEMBKFESIER

Table 4 Results of bottleneck level analysis for NCA
method %
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Table 5 Results of necessity analysis for fSQCA method
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Table 6 Conditional configuration paths of safety professionals” risk cognitive ability

L T XU A AT g Fk = KA A BE
M A S, S, S, S, NS, NS, NS, NS,
S B BT R BE T ° ° ® ® ) ®
WATRAERET] ® [ ° ® ® o
B A Be ) ) ° ® ® ® °
PR IR EL AR ° [ ® ® ® ® )
5 PR e ) ) ° ® ° ®
ZE WP RE ) ) [ [ ® ® ® ®
ﬁﬂi‘ﬂ%'fﬁu N93 N16 N3S NZ() N59 N44 Nl‘) N34
8GR ks 0. 503 0.296 0. 364 0.223 0.453 0. 346 0. 266 0.229
ME— 2 a5 0. 098 0.015 0. 054 0. 036 0. 061 0.019 0.023 0.058
— 3P 0. 890 0.908 0.935 0.939 0.921 0.972 0.893 0.903
i 8 2 i E 0.615 0.573
i b — 3 P 0. 894 0. 893

I : @KL FAAAAE , @ RNl B AR AHAFTE , @ RN A MFEAMEAE , @ RN B SR M AAETE | BRI AN AE S

TR LA N, TR n B UELWANR,

1) AU FHROER S A, A S, A S,
R B HEA R T | = I R D SR AR T A S 404
PERE IVE R0 25 A R[] S 3508 KU A T BE 77, ()
B, fE B U5 HETRURE ) AN e R BRE IR il & A
FEAE AR R | 30— b 45 1 B AT 7= A= v XU
INFIRE ), XLl N G336 T R I ff e %
e R S DRURS: R0 2 A R g AR
RUNHIRE S5 g iy, LR R B R N A1 N,
B, el NG Ny, BIBRHEARE ST B Stk
fiE ) AL AR RE ) 43 (EL 53 B0 51 100 A WFE 0 5
55 1515 4 44, SRK INAHIRE ) BVARHES MEE 5 44

2) ZYENAREIERL, A S, BRmiks
BeAERE ST R e R BRAR ) AN v S A B AR I AE K
Wl 55, S B IR HE R RE 70 FN SR HEAE 68 1 1R il
G L A m RSN AR T . X E T A
DR W Z2 AR HRE ) ¥ R %o v XU AR g
MEGRIERE ), WA B R A S e g 1
IRV R - S B A — o A P - DR LA™ AT B XL
BN B £ | 22 48l N B3y X A 2% DR 15 S 11
RS, AV N, 19 SRK A1 6E J1 HE
558 & BRIE R AE 140, Hoft A K0 BE 1 (35 4k
TR RAKF-,

3) MAKHIRE RS, AS S, BRmEmiks
FRAERE T | 2B HE E BE ) AR & fE B IR BELRE
VE RO F5 A B0 ARSI BE T o X e A5 R e
FER IR HERRE I ARG 0L T, %4l A R
LR E AL A 7 U, AR T 550 2 497 %) DAL 1 5%
AL R O R B 4 WA S AR, 7R Y 2
PG 2 R R S S IA IR ), s & A
B S I R AT 2% SR A A R 9 I WD D, BB R
AT AT BEA XS HER IR AT A A2, BRI ZE 5]
N,y [ 78 5 . 1 A0 52 19 4 PR RE 7 40 1 73 3
552 RS 12 44, 7E HAWBE Sy oW 5 I B 0L T
SRK TAHITE T HESS 20 44,

4) ARE KRNI AE Al 2, AR R RS A S0 fig
TIIRTR AL 4 Fp R, 3R 2 6] 53 51 Ny, |
Ny N Ny, SRK IANHIBE 1 SR HEA S7E ) 20 44
HAS NS, FI NS, RO FAEA AR m i S AR
e B RIA PERE ) AR B R LR T, BT M he
R A AR AGAHIRE AR B s T, AR
MEFE B KU AR BE . 20 NS, iRk i Feuk HE
e )1 AR E SR B AR ) A0 e R IR BN e 1R
RO AR S AR B RS A RE T, A T S B
TR AR 1 IEASRE A B = KU TA N BE T (il — a0 22



4 4]

FREEE AN ATl N ORI RE ) A2 A AR S 4R TSR me 55

HMF, TEAAS NS, b BMER 2L A BV EA & ik
FAERVERE SR R B IR BRAE J7 , T SR 2 ) HE FR A
B85, o AR m KUK A HTRE ST, Rl e R = 5
{5119 P 73 7 xoF Al i KU A B T BB it e e g

R — 2 A A 0.8 $2THE 0.85 F10.9
KAGIR LSRR, 45 WoR, B AR S R
1 5 R a5 TR — B, I H A i B 55 B R — Bk R
KA AR AL BB 4G SR B R A R fd
3.3 BIAZNBE IR F SRR

T SRK TAHIBIE I fsQCA 21 25 BR AR 20 BT &%
SR KU I HTARE 7 A4 U AR 3 7Y 22
BN AR ST D[R] BRI 2 A B AE ) =G 3 FhA S
AR KA G VA TR A — 22 2 P ) — B A5 3 T 4 XU
INARE BT, B, A7 S, SHE S, £,
FEOU AR AR A AT RE 1 7E = A = ki
HEAVER 2456 0000 2 1 e R HE A VA B 2 0 HE
AR O 2 B A Y R
SRR YIS e XU e SN 3 ol g o
T =5 G2 5] A R PR S RN 2 SRS 7 DS AR
BRAEL, e 28 4 b N B3 VR E A P S S A 2%
PUCHEI R S Be 1, HaR V1A S, fm e &4
B | Be I BRI ZE 191 41 20 55 B T A8 Bl 1 < e B TR —
RS- ARl 2% UG BIAR 2 i R 1
Xt B 2% 1 0 KU I BB X, IAHIRE 1 5 37 7
MALGE PPT Jhfi RIS 7] A b 4 FE () 24 5
PRSI, BT 25 < IRURSE R 531 — XU TPk — PRI 7 3 —
PIMEIRE M2 58T, B ek B R FE &
J nAE T I 4 i R AL B gk, R Lk N B TR

Z R RAT S5 TP B RE U 5 R 3 2RIA
REMem I SRR, e, A1 S, R &
FARAERCRE S SR I HE PR A RO T fE B IR AR
G B HEARA B BE A A, T A RE ) S5 AR 57
TR BUIERCHLE] . Al B 7 AR RE T — b AT
57 BBl VO IO RN 13, R B4 I S BN B
BN SR BRI AL, [, 5IADT
IR GRS TR - AT — A6 A - b PRAR R4S HL, J
TE WAL 2 Tl A 5% 8 BRI S 2 A B 5
R R BB WA~ 55 T B - B8R 5t - BE 1 T
it 1 2 A8 PRRE ) AL

4 &

1) T SRK TAHIFIS AR BT 18 | 24>
Fll A G RUBS: DA R BE 7 R DR 2% 4240k 25 1 B VR B
REJT A ERAERE D) B HEA R ) BRRIR B AR
1S UURAE S R BIHERLRE S) 6 FIIAIRE T .

2) T NG R EAERE ) B HE A
77 BRBIATRE T AN S 0 HE B RE T 0 SRR 43 £ o3 Sl
It 3.7% 5. 4% 14. 6% 1. 1% , 3¢ W 35 3 %5 5 1)

BN HIBE ST el AU DA R 3 A o XUBS: DA R i
NEA 4 FUHBR,

3) e RS AT 3 e 2 AU DU R0 TR XK 5l 2R
Z AN RE I IR L N S B RE ) 2 3 AP
ASRIY IFPR R HENR RE - 22 4 P [A] - 3 0 e A
BN RIRE ST ERTH MG . AR Al i AL ZUN K SN
PRI AN T2 F 00 22 42 el N\ 53 KU DA R BE T ) 2
M BIL ] ) AR GBI o

Liu Yang, Ye Gui, Xiang Qingting, et al. Antecedents of construction workers” safety cognition : a systematic review[ J].

Guo Yong, Tao Jing, Yang Fuqgiang, et al. An evaluation of the information literacy of safety professionals[ J]. Safety

Cheng Lianhua, Ren Huina, Guo Huimin, et al. Research on the evaluation method for safety cognitive ability of workers

in high-risk construction positions[ JJ]. Engineering, Construction and Architectural Management, 2024 .DOI.10. 1108/

Xiang Qingting, Liu Yang, Goh Yangmiang, et al. Investigating the impact of hazard perception failure on construction

workers * unsafe behavior: an eye-tracking and thinking-aloud approach[ J]. Journal of Construction Engineering and

& % X #

(1]

Safety Science, 2023, 157.DOI.10. 1016/]. ssci. 2022. 105923.
(2]

Science, 2022, 151:DOI:10. 1016/]. ssci. 2022. 105734.
(3]

ECAM-05-2024-0625.
[4]

Management, 2024, 150(7) .DOI.10. 1061/JCEMD4. COENG-14338.
(5]

BEE, X8, WA &3 ISM 5 61 RN LTAZZERNDEMRARFARLI]. PEZENZZFR, 2023,
33(4): 61-68.

Cheng Lianhua, Zhao Xudong, Hao Jie. Research on influencing factors of construction workers ~ safety competency



- 56 -

hoE T e B ¥ % iR H364E:
China  Safety Science Journal 20264F

(6]

(7]

(8]

(9]

[10]

(11]

[12]

[13]

[14]

(15]

EEREAT:

integrating ISM and G1 method[ J]. China Safety Science Journal, 2023, 33(4). 61-68.
Zhang Shu, Hua Xinyu, Shi Xiuzhi. Measurement for risk perception ability[ J]. Journal of Construction Engineering and
Management, 2024, 150(5) :DOI:10. 1061/JCEMD4. COENG-13783.
Zong Zhaobiao, Long Tianyi, Ou Yifan, et al. Dual-path influence of risk perception on construction workers * safety
participation and the moderating role of mindfulness[ J]. Journal of Construction Engineering and Management, 2025,
151(1) . DOI.10. 1061/JCEMD4. COENG-15534.
Wang Jianmin, Yang Jingyan, Fu Qianwen, et al. A new dynamic spatial information design framework for AR-HUD to
evoke drivers ~ instinctive responses and improve accident prevention[ J]. International Journal of Human-Computer
Studies, 2024, 183.DOI.10. 1016/]. ijhcs. 2023. 103194.
Read G, Schultz K, Goode N, et al. Using cognitive work analysis to identify competencies for human factors and
ergonomics practitioners[ J]. Ergonomics, 2022, 65(3) . 348-361.
ZE,BH, 8&x, F ARLEIRARERIZCHAEREL]. PEBINZHARRZIR, 2020, 15(7):
612-619,628.
Li Xing, Tan Lin, Gao Lingyun, et al. Research progress of human error theory in industry safety engineering[ J].
Journal of China Academy of Electronics and Information Technology, 2020, 15(7) . 612-619,628.
TRE, 7RE. EFRANRETOSRTESRAVSEZEMEI]. SI8, 2025, 44(5): 1-4,10.
Li Chenbo, Qi Genhua. Space layout of man-machine interface in radar shelter based on cognitive model[ J]. Ordnance
Industry Automation, 2025, 44(5). 1-4,10.
KSEE, kff, THR. OPUTESATEN THTRASEEET 41 TER NCA 5 0CA HRLI].
ZFTSERR, 2025, 39(4) . 42-51.
Zhang Jichang, Long Jing, Wang Zemin. What kind of digital ecosystems are conducive to the birth of digital unicorns a
NCA and fsQCA study based on 41 countries[ J]. Economy and Management, 2025, 39(4) . 42-51.
W, R, B2 ERMIRCHA TR ILZEETINNFIRATHRL)]. PERZENZZIR, 2024,
34(3): 9-19.
Liu Lin, Wu Jinnan, Mei Qiang. Research on configurational causes of employee work safety violations : from a complexity
theoretical perspective[ J]. China Safety Science Journal, 2024, 34(3). 9-19.
HE, H—1F, BE. OHASEWSSHRIINDSEIR  § E NCA S QCA BEDHLI]. NEHD N
&, 2025, 42(9) . 107-118.
Dai Yong, Han Yibo, Pu Xia. The driving path of digital transformation in advanced manufacturing enterprises: extended
NCA and fsQCA hybrid analysis based on resource orchestration theory[ J]. Science & Technology Progress and Policy,
2025, 42(9). 107-118.

. BT (QCA WNESHEANESEREAAR)]. PELZERNFFR, 2024, 34(10) : 205-213.
Shen Xia. Research on disaster and accident trans-regional collaborative governance community based on fsQCA[ J].

China Safety Science Journal, 2024, 34(10). 205-213.

I % (1999—), 5 At 28 N WL RS A, BT 1) 22 A XU A

E-mail ; wangqian19990825@ 163. com,



