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Abstract

Large language models (LLMs) support question answering and code generation, changing how post-
graduate students acquire knowledge and solve disciplinary problems and creating new demands for
the teaching process and assessment methods of the Optical Communication Technology course. Fo-
cusing on optic communication technology, a postgraduate course at Tianjin University of Technology,
this study examines the necessity and feasibility of integrating LLMs in terms of policy requirements,
disciplinary developments, and implementation conditions. The proposed teaching design follows the
five stages of the P-MASE model: problem introduction, method exploration, scientific analysis, effec-
tive problem solving, and evaluation. The representative task of analyzing and optimizing the perfor-
mance of long-distance wavelength-division multiplexing (WDM) optical links; is used to construct a
collaborative teaching process involving teachers, students, and LLMs. LLMs supportlearning through
question answering and coding assistance, while teachers guide students in checking for technical er-
rors and comparing technical solutions. A process-assessment rubric is designed to support the de-
velopment of students’ ability to analyze and solve complex engineering problems. Assessment em-
phasizes how students reach their conclusions, with the aim of integrating disciplinary knowledge,
engineering competence, and artificial intelligence literacy. This design offers a reference for integrat-
ing LLMs into postgraduate communication engineering courses.
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FIR MG IR R IR FE AN, (R AMEYEREI RIS, SRAT 7 X SRR AR L B AR [ 117,
BEE KA E AR R JE, HR MG 5 A B AE 2 WX 44 B9 3L, [R) A m) 2 P 85 bl e % ) P AT 45 [ 12]0 3K
SR R, N TR RERIAE F IEAE R B B R B EE R AT RN 288 4 . TR PN 75 2 S X Fr gt
FITER A, 5 B2 A B N L R Al O 218 45 1n)

B, KB Z B IR SO Al s Tl AA IR /I BER . FE XA  H g s, N TR R
FEAMEIN LHARIERE J1, CARI A B AL R RE )30 A B AR (13]. R, ObgPBfEHoR)
WIEFRE NN TR RER IR TR IR s B2, 2 AR Re s R RSB S B 20 B o), SRt 1 Il BRI A B
BRI ORI N RIS, A BT A0 — et i) T B8 A& SRR 3845 b i) /1) 3 e o

ARG ISR R R R, RN O EERAR) REERME 7 HORER; 24
BRI 55 77 2, DUfe LSl FH AR RE W 4 R E IR RE AT AR 2 TE L N . WA, A& %
Ml B G C ) RS TR B BT S5 [12], LA KA & B &2 5o e (E Lol S 3 7% 77 .
{ER, R Y (1) 2 B0 R M DL e B 7 o VR TR B BTt 7 e, DRI AN Bl L B FH 2 S 7R AR Y A 4
AV HR R Lo KGR 58 A i (Retrieval- Augmented Generation, RAG) A LA AT A HobA . P14 A
T SO B PR SR PE TR SR B B ARk . AU S B IR AL A L, RAG RefS AR il HAk . sl
TR SCAR[14] 0 2HCF ) S e 1 SORS B MR R I, B T 5 % GraphRAG HZURFEANN . X T F 2t
SRR AR AT S5, AR RE R TR Py 45 3 3y ] 52 F I RE B (skill),  HI B BB A& (agent) T FH A )
THH T H. ReAct MELLIREILAZ B HSIEAHE 5B H, NILKRZ P ITRIEFRAL T TS % (15].
IR EART AP RAR S AT TSR . ML AT AR AT 25 TR AR F e R S LR U A

DOI: 10.12677/ass.2026.1511894 20 FESRERTH


https://doi.org/10.12677/ass.2026.1511894

EGH

Ry TR SRS S RIAERIE U 2 . BRIt KBERERN OELREEER) R A LB A ATse
Jititk .

3. KEER AT BERARIRENE
3.1. REBHREHEFERR

OLLFBERR RIS DAAE B 784 S AR =y O 2Pl A5 TR AR RONEEA H bR, BR P i
WG RGRIZ OIS SHER LATEEERE . IREEAME SR ZA ERLAE . Juds it R RF B 5
R, B2 GRIE ] Rsoft. Comsol Multiphysics. OptiSystem 25\ A E# A4, BTGB 8 # it -
JAEHR I 2 A M e B AE RGN REVEM . F N BEMOCEHAL AR S . BIUREANT, B8
JiE A EE S S e T, TR ORI L ORI AR R A N R G VE R (1 R o TE G L,
B E A b i P A A e A R ) R B PN EOR T AR, R A R AR SE PR AR R, BRI AN
FoRTT 5. RN, PRAREE 5 3 2 AN DGRBS BORGHE B 2Rt & R I SCHEAE T, TR i 1a) B
ROV BIHT 2R TR SRR . @I AR 2 2], S A0 LA BT 7 A R U B2 06 473843 AR 1n) /i
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Figure 1. Human-machine collaborative teaching relationship based on the P-MASE model
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it OEBEHAR) R TR S, ACEH P-MASE B8, FEHEHG I 7% Bl
ST A BRI, TR IR ML R R B AE T M T RE BT =
ANFH B AT )

EKIEE WDM #ER% 70, 2241 S I W e 75 o SRR Y & 2%, Bl AT R T S 1 R
&, BERIERRARIERMA TR BUTESr B BN R A EOK, KBRS 7R iR 5 A0S
HE, SR UL TR R I R RE . o i S S IR B S B NS, AR TR IR A
HONEARTEREEEA . ik, P-MASE NARRIEHLZANLS L. FFRH Bz I Aid g 5 2] i R it
N e (o

TEGIN I REEATT, FOMBE —ANH 10 4> 80 km 4FFE B . TLEBFMEMAET WDM R4, &4
1 BCR A B 47 UK 28 (Erbium-Doped Fiber Amplifier, EDFA)#MEARAE, FEAHESE. (S1ER B
PR, Do R S F T oA I RS B . AR IR T RE A R AR AR s T “ At 4 R G R tERe
WG9z M. BUMG| REAKEE RGPS BN R AR S AN B 7R, TR “AE 10 x 80 km 1)
WDM S, FLIEIE RS DI Al s SO 5 5 B E A RS A, R BE 3 52 B JROK 2% M A L 2
AT RS A BN PR 2 7 S AR I . R BRI S 7 1A AR T8OK B K #a 5 (Amplified Spontaneous Emis-
sion, ASE)¥ 7 . T8 /R (Kerr)JE 28 14 %0 A1 6 {5 M L (Optical Signal-to-Noise Ratio, OSNR)Z5 &, FE45 Him]
RefIsEm R 2R . A IRIEENR AW SRR 5 0142 S AHC . BidxX—d R, A0
AN INES:,  JF o R IR Tl in 5, 2T D i 2 iy X A A A 40 AT ) R AR T

TEFHRAIEAAT, BRI S HH Be18 70 A Lol M T 57 505 v KB AT DASS H Ik
EDFA W P15 i e s AR A0 Gy A0 A B VR AR I, A2 O BE 0 2 25 I B AR A SR . i 5] =
A I FE X AR AR e tH R LU B T v IR 75 U BRE & 70 At ASE MRS SRR, s g S AR A AT
D5 WDM RS AELME T, 700 [ Ik Re g ik — PR E S h IR . #AFREA
[5e) AR 0 b ST R AZ X 28 R UR U BH T 77 ¥ R 8 A o S8 49 rh RO — 0040 im) . AT, KSR RS B
A RITEIE RG], 2O PR IR S0, A2 58 i F 772 1 )1

TERFE TR, 24 R B KB A B Python B, MATLAB X4, f£—5 dBm % 5 dBm Ju A 5%
FURTER M DIZ, 3liH R ASE M HAELME T, 20 OSNR BEZhZ A4k, FEKHESS & A 7 20
PR AG ER IS E . FOm ) S AR PHRARD ISR ) i, B A E AL, R R Bt HAE R P&
FIWT I e B E BT AR . PR A RS B RS, B AR dBm 5 mW IR . EDFA s
REE AR AN S BRI A . i S 2 5 B T AR Ny, 2 AR 7 Bk ] 2 ARG B 55
EHRIER, Fd FBA R RS AR . KRR X — PRI S S R B, BUM RIS %58 07
%, AR AL TR BN 43 BT 45 SR Bk ST

BRI AR il N 25T e tH IR Bl A R, ZBOMAT R E L | iIERATSS, FFE R PRSI WK
P BB ek . ARG GEM . TR SRS T A A B A R . TR AR S R SN
], 5 IR B SR T VAR B A A

FIM 5 DL 5 R0 B % BT SRR T B AL IS, 9| B AR A B A ALE Y SR e e S . AR
TEBRAR R AR g, IEBIEREENITE . FUTTRMER - &R, RHEAEEEMEL
DURSE 75 5 A8 (1A% 6 g

A SRR, K CATPAM T A RS ae gy KA, BOR A BB LA . KA T]
REFE H PR @ T8 A S TR . BE IR e 7 RO 28 B B 8 B K P S5 7 B8 05| S 2 AR ARk BR PR e th 26 Fn
A WA SR VPAN X S . i, 4 RRERIE Y “ e 2 EDFA 3848 il DLk OSNR” B, A4
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Table 1. Error scenarios and verification tasks in long-distance WDM link analysis

% 1. KEEE WDM #$R AP s RIBESZIEES

FHRZER] ARER BT R 5FREZE SRR
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BT AR BAMGSRENGB G HEERERN PR LEORSE  ARSFHE
o A KA .
wrgrry B ASE MM BUBBRRE IR PO AR BT ERAOIA. CROME
BURIRI ot W 0 F A 2 SLBLRHD 7 S BRI, OTRENS A BT RS IR i KB
A % i SR BEEA
\ g IR ST R BNT,  JbRE L W
pisips O ASE M9 OSNR REE ML o o ASE AT FHAMT OSNR WU B0A PR
e TR BRI T A i
g gy (EEETRIT EDPA NS, eUSBLCIE 0N B WA BASEONE , HOFENE MR R
g 5 0 R RE S8 SRR, PRI RS, Ak
= WA AR
sy PRI, by e SRR g i
BAIEK, (BT 4 Ve ENER g,

68

FERCRPPNIATS, KB RRIE 2 A SRS BB TSR (O AR AN PR R i ZR SRt b B o il 224
S50 R PR A ARG, AT T e A . BOME PP 2 AR e R 4R I I8 B PR E T
2 ROV R HR G IR TE iR A5 18, RN R A 2 AR R 4R . BRI B il . #UmiE
XL AP REH W 22 A e 15 L B AR R R AR BRI 28, TR 22 ) R U iR & PP . 80 ARG
EEEUIGR, KB 22 AR BRI BOR SR, BT Lk 7 iR A T DU I 22 ST 2R, B e D)
AR SRR MER T, IR OO IR R AT BT . RIS e

Table 2. Example of process evaluation rubric for WDM optical link analysis and optimization tasks
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s 2070 ROTE, WK 16 0 IS, IR 12 % SIURBALE 40 FLBORALY
IR i SR RRIE R EEREL AHATEAN Srik, AR B, I
&, R R R el
b g 3070 BRI, (L 24 %, SORERER, BEH 18 . FEIUR RIS 6% LRSGRITS
AU SBOR kR, RS IO, IR DILHS, AT (ot A,
R R Nt PEIRE R, B AR,
ey 200 TERIFRIR LT 16 0 IR AL 120 WK, B 4 FERRL
IRIE iz, AR IR, AR RS LRI, B R, B RIS
7 IR I FH 2 1« TR HEATE RRBILIH
e 150 WRSRATAN, 1240 RIS O RRHANLE, 3 WRTAESR
MERE Wemrasisent, JFR Rl ADPEEEIE GRS B, LR
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BRI R R I BORRE Ay, T IR A RV AN 5 46, 51 AL W R ANLIME,
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& H
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