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Abstract

In view of the current situation that traditional engineering assignment cannot support the cultivation
of complex engineering problem solving capabilities, this study explores a way for generative artificial
intelligence to improve assignment design. Taking synergy theory as the theoretical foundation to
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clarify the design ideas of human-machine primary-secondary relationships and nonlinear interac-
tion, and using scaffolding theory to guide the progressive design of assignment task gradients and
human-machine interactive feedback, this study constructs an assignment design framework cover-
ing goal determination, task stratification, human-machine collaboration, and multidimensional eval-
uation, and conducts empirical research in engineering course instruction. The study unfolds in three
stages, corresponding respectively to the progressive training of engineering students in knowledge
acquisition, ability formation, and literacy internalization. Through statistical analysis of process data
and outcome data, it is found that students participating in the empirical research show significant
improvement in their understanding of complex engineering concepts and their scheme design ability.
The clustering research results of students’ interaction patterns present stratified characteristics, and
Pearson correlation results indicate a significant positive correlation between interaction patterns
and learning outcomes. Future instruction may further explore differentiated, stratified guidance
strategies implemented according to interaction pattern levels, so as to promote deep collaborative
growth among engineering students of all types.
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Figure 1. Human-machine collaborative work design framework

B 1. AtLhEHEZHES

3. GAI A# i EMEI & SE R
3.1. EXRiZET 5 HiREN

BT B R IR 15 BB P T ARG CARAE (A5 TRE) Hh I 23 A8 1 I B 7 F A
B %A P9 A B 2 SRS B RO B S IR A B R S T, R RS E WA T
PR T SV R RGOS AT STRR B IG SE R, 2 25 2 T 5 B S PRI 4 o AL B
UL S v 1 5 77 ST M O E I ok . Tk, AU A S e B AR 2K, WS

DOI: 10.12677/ae.2026.1691990 1006 HEHRE


https://doi.org/10.12677/ae.2026.1691990

JE %

B THEM AT R ANE RN =083 Hbr, S AHLEFE, 51522472 PR S HO B R SO ZE )
b, (5B GAT RBH SO, RO R 2 AT R B b

3.2. (Rl SES T

Bn TRESRURTEM R 2% DU 3 ), ABIEFUIRAE 18— R R as, #id 17 “ iR - gt
T - QER” FEME . AR TR 1 Ol R R X, AR AR S5 Bt R B a4k, BL
MBS IR S -

B8 AT 55 28— B B 55 I SR S BR AR AT, 5 ST sl AE T S SIS S B B A 5
HARESHIA R R H B BUES RS TRESHOT HAG IR B 26 20 B R 22 A B S5
THE R BRI AL TRAETSHOHE, BRI B2 B RER ] GATL 2R R B I F e R3S 7
BB BAE S AT St o S T BRI AL B EOR T AL B R AR, AT A BhEAT R AR RS AR ZE 1A

3.3. AHLirRAET

RIBT IR AR RN AR, AT T ATCITFZE . A FARRIPE BRI, FEHE G e TR
WHIAES 7> T 5 AW HRTE, Flan, @it Afie Al A S EERS s AER, MaiiE s HnR =
BIRHE. X% BEILZAEENTREY Al £5, #RFAERELT AVE RF R SCRCHAL, 4
FERGHIA T

TEVIRAT S (L AR 1, AL R R IR I F A 6, il i SRt e M IS m AR, Sy AR 2R ik
BT R A AT S I A B AR S SRHE RS S E A A gy, T Bh AR BB R TR, 2
SAPEWA HAG o NSEBLANUA KBS, FlE— e A B IREL, Hesh 5 A SeEl #h i gk =022 B
WWHRESZEE, 4N AL RS, Al T RBFL, #hwsEERE SR E AR, FERE
Bl EdE ThRId . SRR LS R HFTIEIE . fEmPTES P OF R, PR SCRe, ERk¥AEE
WA HAERG . X B R LR 52 AE DA B A0 S 2Rk B o i) fE, SEBA RN RE ST Ak . AR
EX—Mr B TR 2 T e AR AR, FRERIE R Lkl B RE . 224 AT 23 5% b BE 7 R 4T 0¥
FEXF LA e S, AT TR R T s SR ik

ORI FCR, B E AL “ZRIEEERARE R WKL, HESRFATEILFANNEHES
SOBRAE o X HUHEPR R A e R B, A R R PR AL T E O S .

34. TR ERET

SR DR —E R S RPN 2, M TR CNEERRRRE . MR . RO M4
PPN AR . Rl “ AN ERE” PN 4EE, Wk 1. ZENETAERAE B RH BT SR
B FRAA , SRAIZS SRR 5 st s, b, “1 9 RELEIRE. ¥ishiE2, “3497 AELH
&R VPR G 597 AR HIRE MG, B EEA R N RIS A B X AL AR
P AIPEAE IERE JT,  FH 2 AL AHLIR RS R AT R I T 7K P&l 43

Table 1. Framework of dimensions for evaluating the quality of human-machine collaborative interaction
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Table 2. Interaction patterns and correlation analysis results
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