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Abstract

Introductory courses on emerging interdisciplinary fields such as smart construction play a crucial
role in helping students establish a professional cognitive framework and spark career interest. How-
ever, in actual teaching practice, these courses commonly face shared challenges, including blurred
knowledge boundaries, significant variations in students’ prior knowledge, rapidly evolving content,
and a lack of standardized, suitable resources. The root cause lies in an unclear course positioning,
which leads to arbitrary content selection and a lack of substantive integration between technological
tools and instructional design. Taking Ningbo University’s “Introduction to Smart Construction”
course as an example, this paper proposes a reform plan driven by dual knowledge maps, leveraging
the synergy between knowledge maps and artificial intelligence technologies. The knowledge map
systematically organizes course content into five major technology clusters, addressing the question
of “what to teach”; the competency map aligns four competency objectives and eight sub-competen-
cies with graduation requirements, clarifying “why to teach” and “to what extent”. Together, these two
frameworks realign the course’s focus toward a trinity of disciplinary understanding, technical expe-
rience, and career orientation. Building on this foundation, five project-based learning tasks are de-
signed, incorporating a dedicated Al agent as a teaching aid. Combined with the flipped classroom
model and industry practice, this approach forms a complete teaching cycle. Students demonstrate
significant improvements in both the systematic understanding of technology and their interdiscipli-
nary comprehension abilities, providing a practical model for introductory courses in emerging inter-
disciplinary fields to transition from mere technological integration to a fundamental restructuring
of teaching methodologies.
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Figure 1. Four major pain points relationship diagram for the introduction to emerging interdisciplinary courses

B 1. X ERE IR KR R X R E

DOI: 10.12677/ae.2026.16102112 303 HEHRE


https://doi.org/10.12677/ae.2026.16102112

FNE

BEXTHOM A A RIS IRV BSOE, RIS RO EIR . BB U ALLZE (CBE) A B A SR B 4t 1 &
BRSO, BRI ERR . AR TNE TP MHESE S e T, 22 O AR SRR AT 2 5
BRI S B [ Bt Dy MRE ST FAR A HC A AR T B4R K. CBE FLEHs 27 21 B Bl A
MBI IIHRFR I BB, X5 TR ER S RS . BE MR BT i, SARERE
THRUR A LRI, AR IR B 5 RE 597 AR RGN IR IR AT MBI sk 2T Ik,
B TR RS IR, RS R S 1 SR A SRR B 5INBE T RSV IR AR R, (RN
SRR RS, IR AL B GRS ST H. XA R X CBE B HINER, RN H
FRAR BTG R A A i g KRR 4 5 2 B A Z 181 ST ER TR AE IR

3. WEEBIHEZREELED
3.1. AREIEEE: SALEIRER

XS ARZAL BT SRR P SR L, AT SURIT R S S M T RR S . B A IR
Fehit RGN TRESKER, KGERFE K28 XCARRIR RGN AN EOREE, WilAl 2 fros. B2
B SR HEOREE, ERESE RN, IER RS, B ANy RIS, X RN AE i s
Sk P ) R AU SR R RT AR o 5 AN AR IR SR EOREE, W S AR EhIE S . M. =it
AN HLEESE, WM B RE ST R BN LR BRSO, WK, AL
BREAHLER 214, FSTBR AT AL k3. BEDUA R RER ISR A HORT, BE R T RBS. oL
RATRTT BN A SIS, D T BT R W 28 AR IRBE A RS B RE SR BORTE, 4ia R
REHUMEIBITT ), NIRRT SR RE AT N, [l R 2t i RO I AR K

FE A BORTERFERE I, i BT 12 R e i 4 i VR IRAE W B A U0 )\ e i, 25
WHEIE A, S BERSENE I 1R, BB REMRI et BREAE ™t T, B R 4E55 B
AT, AR A P USRS, e m DUA SRR BER, RS - 2 - B RS REEAR
BEXT B BIRERE N BOARHE,  BEDNBORTFBREAE TR BN VR i, AT G 1 BOR KR w97 B
R FIREE AT R OURMEALSE ST B A e DI RE, ORI SERR K A AR 3R 0 7 22 SIS, 1
—RERE L R T A ARSI I SR i ORI PR

[ AR [ se i }
BEBFERE T2 TE RN B BB INFIB AR
BIM/GIS/ERFZE4E/XR 5G/IoT/ =it B/ XREE B IRE/AIFE Y ERIAF /B AR K BE
ALGEBDREE HERBEEE yapzN=Lin SMSASE
REGE/ AU ZEES) ERREFE/FTEN/ AR M ERRRAT/ AR S FHERI1G1H/EPAE
(A L o
43| /0 B S A 45*7_5 8?5573
‘ HREHE/ERESS ST U ER3.3/5.1/6.2

={U—FE(
BALAKD + BABE + RULER

__-____—-"_—— 7 \\* \."'-.____\“
BRI [@mﬁsagaﬁ@] T IR (e }

Figure 2. Five major technology groups of knowledge graph and eight-module system diagram for the full lifecycle
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Figure 3. Dual-graph-driven smart course positioning and reconfiguration framework diagram
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Figure 4. Task-driven and Al-agent-assisted smart teaching model diagram
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