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Abstract; To address the new demands for professionals in the fire protection industry and improve the
quality of talent development, this study adopted the OBE framework. It drew on interviews with industry
organizations, practitioners, graduates, and educators, along with an analysis of relevant laws,
regulations, and standards. The curriculum systems of 29 domestic and international universities offering
fire engineering programs were compared, and the competency requirements for talent in the context of fire
protection and artificial intelligence integration were examined. The study identifies key job roles and core
competencies in fire engineering, defines corresponding educational objectives and graduation outcomes,
and maps their interrelationships. Furthermore, it proposes a curriculum system and knowledge structure
suited to the evolving needs of the industry, designates eight core courses such as Fire Combustion
Science, and develops new engineering—oriented fire protection courses that respond to emerging safety
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challenges and integrate artificial intelligence. Finally, it is suggested that fire engineering majors in

different universities should leverage their respective institutional and disciplinary strengths to develop

distinctive features, serve the industry, and foster mutual support.
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Fig.1 Talent cultivation mode based on OBE
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Table 1 Relevant positions and specific job responsibilities of fire engineering profession
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Table 2 Job responsibilities and required knowledge and competencies
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Table 3 Correspondence between graduation requirements and training objectives
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Table 4 Courses related to fire engineering major

offered by more than 5 universities in China

e ggg e ggg
TH Bk be 2 20 B 4HEK 15
W75 Sy 20 b R A A 14
. TH B T AR it
SRR 20 T g 14
KGR 20 B B 11
BT E 19 BHAA AR 11
R LA 19 KK BT 10
B K 19 KIMEFEHAR 10
AR K 18 THB; TR 9
S HEAH T2 18 Llh Dk
TRRFETRE 17 BT
Tl Al B 7 SRR ;
KBt 5P
I KB 17 THBE AR R % 7
KT IR A 16 I T By R K1) 6
DO ESITE=¥C5 16 KRB 6
B TR A 16 TH BRI 6
TH R 15 KR 5
TAIE 15 %@g;g 5
TH B HE 15

N R T B TR A T BIA AL TR
TH B HRL T B 45 HEK T B TR TS5 B S
BT AR IR BN F128 KO BRI AR
4 RIS A PR AR T B2 45 Be AL Y
— SR AR, A0 SRS BRI T SA SR iR K AR
KRR, MOl FEBEATT A BRAR KR B AR G R AR
WMV 2EBE BTT BEA B By K KA SRR, A
B TR Ll B 2 AR X A B S — 1Y
OO URERIR R I ELAS AR I 55 0 1] A4 0L, 345
A AR ORI,

KA RE 9 7 %, 0 B 40 AT University  of
Maryland'"®’ | The University of Edinburgh''®’ | The
University of Queensland'””' | University of Central
Lancashire'™  Lund University'”) | The University of

(21] . Eastern

Oklahoma " . University of New Haven
Kentucky University'*’  University of North Carolina at
Charlotte ™' 3% 9 B [ AN 2 1 Bl TR A 6Lk i &
M R PR E A PR, AT 25 R R 5, R 5 AT LA
Al ,50% UL EBERTF T AR K K Bt | B R 4%
F/ KK I AT TR ke A
J2p B AR IR ITAL I T B8 B
TH B CARMEIS JH B AAE R S RS . f AT L
] AN D7 TR Ml BRI ERFN L M U TER 15 1 5l Y
FIEAAAL

x5 ESMFERREEEE S MARER TREEWIEXRE

Table 5 Courses related to fire engineering major offered by more than 5 overseas universities
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Fig.2 Topology diagram of curriculum system for constructing core competencies of fire engineering professionals

SRR B o A AN S e R B K RSy e 9
BN RRHE KR VAL 45 A% RRE A4 Y T B
2, HR ATy 2 S R e RL Rk T Sk 1
Yy el FIPESEEORIA, B R BT A 85 AR R
SE T R EAMR 22 USRI TR BE il , 7 2
P A BRI S AA SO

E X F L R 1 191 R R SR Bl R SR SR 5%
FEIR BRI AT A 3 i, 45t 32 RO iR P
SR BTG 7R B R R R AR L i 2

BSEE LT ARRSE K DY T8, 9 ML s
A PMIT %& %503 @B Bl 5 K R4
R, EEW BB A
5 & it

1) B T AR e i 3 B A4S B TR B
FHE AR Y B TG T AR A I | K TR KL T
i WA DTS B T BT
KRR BB S TR



FHNRA T OBE WY B TR W AA KL RE T TR S @A 70 Hr - 15 -

v
553
T
a7 1
b5 i
e e
H¥ik e g »
i
el g w A it K g
Adan -
. 3 Ko
£ A
b o oy
et 13 Sl 5
h b T S
- A ."3"‘“3 07
ol
R iWﬁ%
T r kR s i
I+ - - -
i
g 3 A
L3
R | b Bl o 00 A 5

B3 BEHEBXBRARESN
Fig.3 Keywords cluster analysis diagram of

smart fire protection

2) B TR R AR S e ) 75 R A5 TR LAl
R KCRBRE RIS IS B R A A
HESRR K T B R LB Tl B K B 9 L T B
DA AR RS EI TR AR RN FHRE DT

3) T OBE U AR TAE b v 7 2K A i o7

RES oK i E TH BT TR Lk 1597 HARFI L 25K

4) THP; TR A O IR AR B R e 7
SRLBTT K IRESR I BN | 8 SR 75 A HE AR A | R B
KA KM T A B K KRB A 3 By
IR, TP TR L B 2 UM R s B
Gi—HR% D IRER IR R, O ELAS MR A8 1 55 T 1o 1445
A, SUS A B PR A, (EUR DRAR 44 KRR AR TN
BRI PG —,

5) AR R ARIEHI I OE BT KR i
BEAS IR, SR GER A AL T BB R T
ATl e TR, 7 2RI A T B TR
s B2 A AT A3, s A5 ATk KK
DRSS 5 B8 7 M DR 5 B T B R AT ol
MRS TR 224, 2% TREF MER
o, e i e I B R ME TR (I By &2 B
) AF T RE BT I B L ML DRAR ; B0 2 BT 2
i B REIR Gl A HT AR B BOR OB T BEA
S SR A e 4 T i 140 BT ) 9 B 4 AR OR, T B A
I A MR ST 5 IR, O Sk Sl B0 A L 9 TRk 2
B Ll PR A

£ % x

(1] ZEX NRSONHFRITI]. PERFHE,2015(3) :32-39.

[2] ABET. Criteria for accrediting engineering programs[ EB/OL]. [ 2025-11-01]. https ://www. abet. org.

(3] BGEFs. B OBE BRI FAANE . L2 TREWARIL]. L ASEIE,2019,36(7) :192-196.
GENG Xiaowei. Reform of practical teaching system based on OBE idea. taking safety engineering speciality as
example[ J]. Experimental Technology and Management, 2019, 36(7) . 192-196.

(4] BWh,®=E, 55,5 USBRAGINE NUEH TEATBFAARL]. HEHFLI,2021(51) :9-12.

MA Li, HUANG Xiao, LI Li,et al. Study on talent training methods of fire engineering under the reform of emergency

management system[ J]. Education and Teaching Forum, 2021(51) . 9-12.
(5] =ZB. ARG, RERXR,F REBHIREWAZTEBRREBMAR]. BHERZSRAR, 2015,34(12) .

1 691-1 693.

JIANG Xuepeng, XU Zhisheng, ZHU Guoqing, et al. Study on training quality of fire protection engineering talent in
China[ J]. Fire Science and Technology, 2015, 34(12). 1 691-1 693.

(6] PEARRNEZEARRKRATEDSEZRE.

EAREFEHEYALZ]. 2021-04-29.

(7] S, &RE, TR.5 fINER MMOSREN TREEWAZT BARRSIER[I]. KS2HE,2021(2):

178-180.

(8] =&, W%, Xk, % # LR TOINB AT BAR TIFEI LRI, HBHFI0IR,2021(50) :1-4.

LI Cong, LI Binrui, LIU Qiang, et al. Comparison of fire personnel training and working modes between China and

foreign countries under the background of emerging engineering education [ J ]. Education and Teaching Forum,

2021(50) . 1-4.

(9] &R, &80E, 8,5 ISR VEH IERWNARATBHFRIVARIKIKI]. KSEE,2024 (6):

119-142.

[10] ZZFW,TV/WN, &7, F. 2R TIZEHTEERRZIVEEDBEIMSKEKI]. ZRNE,2022,3808 1)



hoE e B o e $36 %

- 16 - China  Safety Science Journal 20264F
14-18.
LI Xiaobin, LI Sicheng, ZHAO Yang, et al. Analysis and practice of the core competence training for fire protection
design review and acceptance of construction projects[ J]. Building Science, 2022, 38(S1). 14-18.

(1] 5, Dk, 25,5 SREN IR WHBBFAARNRL]. PELZERNFFR,2023,33(7) :1-8.

LU Xinxiao, WANG Haiyan, WU Bing, et al. Training system study on fire engineering professional education in
college[ J]. China Safety Science Journal, 2023, 33(7) . 1-8.

[12] ZEX. WERWERRHEGIESBNR: TEHBEUNIEIREL]. 5 LEHBENR,2020(5) :1-10.
LI Zhiyi. Recognition on graduation requirements and their formulation: from the perspective of engineering education
certification[ J]. Research in Higher Education of Engineering, 2020(5). 1-10.

[13] T/CEEAA001—2024, TR BEEBIWANEFRELS].
T/CEEAA001-2024, Engineering education accreditation criterial S].

(14] EW0,BR308, 7332, %F. BOERFEXRONBEASBEEWATBAARRHARLI]. PEZENZFR, 2024,
34(5) .9-16.

WANG Li, CHEN Wentao, GUAN Wenling, et al. Research on talent development systems for emergency technology and
management majors to meet national needs[ J]. China Safety Science Journal, 2024, 34(5). 9-16.

[15] University of Maryland. Fire engineeringl EB/OL]. [2025-02-25]. https://fpe. umd. edu/undergraduate/ curriculum-
fpe-major.

[16] The University of Edinburgh. MEng structural and fire safety engineering [ EB/OL]. [2025-02-25]. https.//
undergraduate. degrees. ed. ac. uk/index. php? action=programme&code = HHF1.

[17] The University of Queensland. Fire safety engineering] EB/OL]. [2025-02-25]. https://programs-courses. uq. edu.
au/requirements/ plan/FIRSAX5528,/2025.

(18] [University of Central Lancashire. Fire engineering [ EB/OL]. [ 2025 — 02 — 25]. https://www. uclan. ac. uk/
undergraduate/ courses/fire-engineering-beng-foundation.

[19] Lund University. Fire safety engineering [ EB/OLJ. [2025-02-25]. htips://www. buildtech. Ith. se/fire-safety-
engineering.

[20] Oklahoma State University. Fire protection and safety engineering technology [ EB/OL]. [2025-02-257. http.//
catalog. okstate. edu/engineering-architecture-technology/fire-protection-safety-engineering-technology/bset/ .

[21] University of New Haven. Fire protection engineering[ EB/OL7]. [ 2025-02-257. https://catalog. newhaven. edu/
preview _ program. php? catoid = 30&poid = 8576&returnto = 2012& _ gl = 1 % mzci0 * _ gcl _ au *
OTY2MTcOMTAyLjE3MzgdMzMxNjl. % _ ga * MTM20DcxODUOMy4xNzM40ODMzMTYz * _ ga _ S5FALMS7YT =*
MTezODgzMzE2Mi4xLjAuMTezODgzMzE2My410S4wLjA.

[22] Eastern Kentucky University. Fire protection and safety engineering technology[ EB/OL]. [2025-02-25]. https.//
catalogs. eku. edu/undergraduate/justice-safety-military-science/safety-security-emergency-management/ fire-protection-
safety-engineering-technology-bs/#programrequirementstext.

[237] University of North Carolina at Charlotte. Fire and safety engineering technology, fire safety concentration EB/OL].

[2025-02-25]. https://catalog. charlotte. edu/preview_program. php? catoid = 38&poid = 10717.

EE® T FHR (1980—) B IALATK O, T, 2o, 35 N By T A
YEE T AIIESY . E-mail ; wixy_lxb@ 163. com,



