IBFEFAFT | COURSE RESEARCH

T AR BT TR AT EL B IR B BB G 5 Ok
g —— L (R ) BRFNHIEHSEE S

BE=E, BFR, TRk
BIIFHFRERITIESR, BRI KRRKE 150066
DOI:10.61369/ET1.2025110016
i E : (BR) FATHAES. BF. astETUNROERIRE, REBCHRUIESSIRBEN, ER%EHR “EitE
WAE., IERHEHRT RN, SSRFLELEN “BANEBARAZEL, STEETERE" NEIEE, RXE X
E—Em, B “EaREFRE +AGE” HEM (BR) RERFEX, BEENR B -HHE -8Bt -887
MM EBFRE. RITQENEASIRES. BESEETNER, BREARFZDIERERNS. HEHEH. BERER
BERE, MESKREFERIREW2MRATINNSR, £t 1 FERFNHKIGIE, SCIOPF 4R ERSIINIRIE
AEERA42%. REESHETIFS TR 1362, RMERZNDAZRAEATEREAZENEICHAEED
5TESEERRF, ATHEMBERSRENHFINERUSIREE,
X 8 | (R IRE B¥NE; BaRE4RE; AINE; hRKE; TESIREF

Research on The Innovation and Reform of a Teaching Model Combining
Breadboard Hardware Prototyping with AI Simulation — A Case Study of the
"Circuits” Course Teaching Reform Paper

Su Shaozhuo, Zhou Ziwei, Yu Chenglong
School of Information Engineering, Heilongjiang Oriental College, Harbin, Heilongjiang 150066

Abstract : As a core foundational course for engineering majors such as electrical engineering, electronics,
and automation, the "Circuits" course combines theoretical abstraction with practical operation. The
traditional teaching model, which primarily focuses on theoretical (indoctrination) with delayed and
disconnected practical training, often leads students into a learning dilemma where they "understand
formulas but cannot wire circuits, can perform calculations but do not comprehend principles." To
address this issue, this paper proposes a collaborative teaching model for the "Circuits" course
that integrates "breadboard hardware prototyping and Al simulation." By reconstructing a four—
stage teaching process of "theory-simulation—-hardware-review," designing layered collaborative
practical tasks, and establishing a multi—-dimensional evaluation system, the model resolves problems
in traditional teaching such as high practical costs, difficulties in troubleshooting, and slow teaching
feedback. An experiment was conducted with two classes of electronic information engineering majors
at a certain university over one semester of teaching practice. The results showed that students in
the experimental class improved their proficiency in circuit experiment operations by 42%, and their
average comprehensive course scores were 13.6 points higher than those of the control class. This
fully demonstrates that the collaborative teaching model can effectively enhance students' theoretical
application abilities and engineering practical competencies, providing practical references for the
teaching reform of foundational engineering circuits courses.

Keywords : "Circuits" course; teaching reform; breadboard hardware prototyping; Al simulation;
collaborative teaching; engineering practical competencies
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