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Abstract

Against the background of the rapid development of modern marine science and underwater engi-
neering technology, the complexity of underwater engineering application scenarios is increasing,
which puts forward higher requirements for professional knowledge and higher-order thinking
abilities of marine professionals. As a core course for underwater technology-related majors in in-
stitutions of higher education, the traditional teaching mode of “Marine Acoustics” is dominated by
“teachers lecturing and students memorizing”. Although students can master basic theoretical
knowledge, they often exhibit the phenomena of “knowledge stagflation” and “thinking poverty” when
faced with unstructured acoustic application problems in real marine engineering, making it diffi-
cult to effectively cope with complex and changeable practical application scenarios. To solve this
dilemma, this study constructs a three-dimensional empowerment model of “Task-Thinking-Inter-
action”, and systematically reconstructs the teaching of “Marine Acoustics” driven by ill-structured
inquiry tasks as the core. Through two rounds of teaching iterative practice over one year, under-
graduate students majoring in this field were selected as research subjects, and a mixed research
method was used to conduct full-process coding analysis of multi-source data. The results show that
this teaching mode significantly promotes the transformation of students’ thinking mode from re-
lying on “standard answers” to flexibly dealing with uncertainty, effectively internalizes expert cog-
nitive strategies, and positively reshapes students’ learning identity and knowledge outlook, provid-
ing a new theoretical and practical path for the teaching paradigm reform of engineering and tech-
nology courses.

Keywords

“Marine Acoustics”, Task-Driven Teaching, Inquiry-Based Teaching, Thinking Empowerment,
Engineering Education

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 58
11 BEERS OBFFE) B

PR TR S K R ORGSR et R, K N 73 M R 28 M 5 ANl 0 1k i 25 1 o, 00
FEA SRR TN IR TR S b B4R RE 3R I 7 s M 20K . ARS8 A R oK T B
B S LB HTRE /T AR D URAE,  CGRFE R 2) AMURBE LA 2 B 55, ARG IR 52 DXt
KR A SR BN KR L 5 T R DR R 0 05 T R A SR AR I [L] o B A BRBEURAR = FOVR % A2 Ak DA S i
FIRIRFETT RS WP R T S R R T SR IO FRREEAERE , e A 22 BORAE AT FHARERIN TS ST S
PRI M IS5 ) B e 2] DRIk, GRS SA) BREE A0 FCE R EEOC R B2 R 1 BE s B
FEARRELPRM I P R 2R I AR 55, MR N Y SE . SRT, S AT IZIRAE M 1% S B A A7 A
T2 R R R, 3 LA R IR AN R R A HE IR 7 K

12, 25 HFRAREE
et Cifpe 7)) #Ua iUl “Umdhsz ., S 0cie” M1, S TEEREERIRIEE, 20

DOI: 10.12677/ae.2026.1661250 1236 HaidtE


https://doi.org/10.12677/ae.2026.1661250
http://creativecommons.org/licenses/by/4.0/

QLRI

TG BAERE TR IR . AR, 22 0 BARRENS AR AR 2 A S TR LR SRR R,
FFAEAREACE WX BT R RS, (H— ELT SEBR B v 5 B k. shasis b H 2 2R b R (AR S5 F 1k
P N TR, AR R I AR A 5 R ORIE IR [1]. XA “RIIRAIK” 5 “ 4T IFAEH)
AP, R TR G A A E PR S As & ERRE T . BRI S, SR = E D
R 5, AR O AR B RO T E VR SE e, R T SERR RN 5 A R 2 S A E
P G BEEORR T2 SR EIIE, REEABOR A B AR IEYE BT R HES IS S A%
WHIERE; fFa, ZRA R LA SE & B smE— 1 R A el N 3, 5 Sebr R i SR () 540y ) AT 25
FLRC[1] . 3K ] BRAE AT 27 573 LUK PR SR IR A O TR SEBRRE /), Tov2ad BEIAR AR B0A xR 5 B2
R NA BT R

13. MEENEREX

AW I BAEE AL S IR IR OB B, SEB (A7) IRIE N %3 2 R RE 20 B A
B, VAR S ialnh <Rk ” 5 “BYETN” MM R . ST ZMRAUES st s, K
WHTCRE T “ARSS - B4 - Hah” =4Eaeti s, WHIE R E M SRS, IRRITH A
B TR B LERE TR0 RHAR[3] [4] BT RSHE T, — TN TRBARIE IR R o 12 4L 1
B A S, 55— Jr i oy IR B L R ARG (8 R N A BEE 1 RSkl S8k
IHIZAGER B SR B2 IR, AW ORI U AR 522 B2 2 B S, IRER R
SRR I S T2 0 SE AR G N S AR RE ), TN BRI S5 80H R IR A 2 A4

2. RERHERS &I
21 “I% - B4 - BEE)” ZEREERE

211 EFHE: HMERRES T

FIIVER TR AN “AE55 - B4 - T3 =Rt R0zl 77, Rt B s 2 HE
SR )RR SR 2 TR L2 S S i B RE /0, i 1 FoR. IRSRAR S5 BT H Fn IR (E AR th it 2 2
7o WEHEH HEEARR . QB2 EHME MR, B RS R R3], YL (e
) RG], SRRSO “FE AR ZR R BOR RER G B AR AR | IGPEIA R I TR M
I 5055 2GR, FFRANEME T BT S5I01E . XPME S BT AR T 15 G v s — [ B0 IE
FIRIRR, SR I 51N SEBREFAE R 3755 th AT E M S a1, 3007 R PR A 2 SRR, %
TR AR G W AN G S A HE PS5 i A RIS A o o R[S ] BT TUSRB, S5 MIVEAE 55 RN AT R0 2 1R
O RITR g 2, (e (8 FLAE A RSB 1) U R i SEELRNRN “HEPE” 21 “I5 7 %tk AT 2 4R T FL Rt

k7 R RRL I RE
£55
(Bxzh51 %)

B =43

(537 B45) (RETE)

(R, 1HIRML. FRHE, TTIAN) (Sh2fE. WFRE. REMER)

Figure 1. Three-dimensional empowerment model of “Task-Thinking-Interaction”
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