Advances in Education #(E )&, 2026, 16(9), 824-832 Hans X
Published Online September 2026 in Hans. https://www.hanspub.org/journal/ae
https://doi.org/10.12677/ae.2026.1691967

AIBIBEHF R A BIERY

—LL (A RIEERHI

it

)éli?:-"!h:, }‘]‘Eﬁ*
BUMITYE R 25 2B, Wil B

Weks H . 20264F8 H5H: FHEM: 20264F9H4H; & A HM: 202649 10H

R

ARANTERES ARG RBELE, (BEMT REFEEZFSHER. MELEIAL. Al
BhB T EACR R AL SRR, IEFARDHNTWREN REAA OB . AXKTEACEREX
RAFEER, EFABH “TRe” 5§ “AR” HROER, BEFEFHER. SNEER. SIREEM
SE~ AV R EANUIRR N, 8 2B OAE + SN MBRERAR” NARIER. URBHKE
&8 XHFABIRAZ AOHFARE, B2 SRR - AOE - FRE” ZSERERERARZITE
#B. PIAUIEN, AIBBEERRBRTACKRRTEE. WREFESEREIRE, MIEE—8RD
REIRSS . AFFATAREEWRENMIDAEE. Rk RFEREELTIEELESR.

XK ia

AL, fBER, FESN, BEXEE, AVHAE

Research on the Role Spectrum of Al
Teaching Assistants in Teaching

—Taking the Course of Mathematical Analysis as an Example
Lingyan Zhou, Qingyou Sun”

School of Mathematics, Hangzhou Normal University, Hangzhou Zhejiang

Received: August 5, 2026; accepted: September 4, 2026; published: September 10, 2026

Abstract

Generative artificial intelligence advances the reform of blended teaching in universities. The course
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Mathematical Analysis is plagued by rough learning diagnosis, inadequate personalized tutoring and
tool-oriented and fragmented application of Al teaching assistants, while existing studies lack system-
atic role design for specialized courses. Based on role theory and scaffolding instruction theory, this
paper distinguishes Al teaching assistants’ “functions” and “roles”. Following four principles of disci-
pline adaptability, full-process coverage, knowledge graph anchoring and human-AI coordination, it
constructs a role spectrum of “two whole-process core roles + five stage-specific special roles”. Tak-
ing the £-§ definition of function limits as a teaching case, this paper demonstrates the multi-role
collaborative process and interprets the closed-loop operation logic via a three-level framework of
“data layer-role layer-knowledge layer”. The research reveals that the effectiveness of Al teaching
assistants relies on the completeness of the role system, the orderliness of collaboration and the
depth of discipline adaptability, rather than the strength of a single technical function. It provides
theoretical support and practical reference for human-Al collaborative teaching in mathematics
major courses and the construction of an intelligent teaching assistant system.

Keywords

Al Teaching Assistant, Role Spectrum, Mathematical Analysis, Blended Teaching, Human-Al
Collaboration

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. 3]

A0, AN TS H AR T HREM S, SR FERRERRE. BHHREANL, &
KRG RBABE OB ] (BeEatr) RECERT WA ORRREE, FREEN] . BooiEm
FEAR . WA S, KRR GR RS I, BTSN A RIBYEAR IR DRI, S AR SR
FR R A BRI ZE . 5 BIRGEB S ST BENG . BN, REEVZEMIR &0 155 & X TIREHESE S —
BUESMOZSE . B RPBSARE FARAE B S, XE PRI, SRS
e, BUESEA R S 3 S B S AN H B 25 PR RS

NBEPRCEIRTE A R, [F A2 5 B SER REE R U B BT KW 7T, JF e ALEKS.
MATHia %52 3R HE NACE BT 6, IR R G REA Bt RIR: HoAz 0248 S AR A
WER S RBUIERRRTE, CAARYEVHAR BRI 2R, 58 e e Tl RS R B2 PR AR, 21 EiRIE R
(Hrego ) EZEMEE. EMSB . ERAERIUEMI ARG, MBS -0 . —EUESSE
FEAE FOT RS REVEZ G 2. [N, BATEEIN TR, B -IhRe R AR GBI RS, B HORE
B E AN, AAFEAEXT N e B HCA TR R ShRE A k) o, RMEIERERAT. PR PR iR R #s
PR, AN EACN “ REHERE - 24N AR, TTES 5RESHY . SRR
W, EAIAIT AL EEE S BEN VR, B RR AL & EE, 2EgHSEAAN
5, REIESE Al BV BHERRBCAT RIS I OE, (52 BRSBTS B iR R, b dis
CHre o) WERRRRAVEIT e ffe . I RALRE R BE it

UL, EARR (BeEath) Be s seilhmF BakZma B, & LT RIEA
BN, BB ESLNAR TR, BUAF R A p AR B I A

F FEOPAIMOB N LML . HOM F ZAREE R B RENLIZ ] BTl ge A W 2 A SR AR, SR
AEFRAT. Wb R EREREE ST B

][l

DOI: 10.12677/ae.2026.1691967 825 HaidtE


https://doi.org/10.12677/ae.2026.1691967
http://creativecommons.org/licenses/by/4.0/

FI R, IMRA

B, MERS RS AL . LRGBS AL, B HE DL B AL A B
EE R [2]5

F=, R BRI HOAER . A B X BHRHER S A PR FOE R B Z B PRATZE
S TAETE R R B st B XE AR R UR B SR N 2, e BE A PR DAFE 2

F0U, Al BN A T TR BlprB#e s 5td, Al B TRt SEak 2 5e
SRR AR, B EORIVRER RHER), R RGHMT . R, EACECA S SR e L

BT (HeA ) IREHCE DA ISR, A0 X 7> Al BIBER IR S s M, BdE iR
Al UReb . R e RN A O R, IRANIA T B IR B ESS . ARIE RIS 2 RSB

2. BRSO

2.1, P iE
211 fABaEP

MEHEREE TS0, e BAMMER SRR ITER S b lr, Lk 5 Z BEERIAT
RS S AT R3] ARG B IR AW TN SR T AAT N, PR BEBORE oo AHLBR A2
ERGUHESN, ZIER AR T N TR A . N TR EA RS AR TR IRS ORI,
EFRITHAE B L . & BT S HRIEBUR. bl EEAmes, SO T IEEE Sy, AL
BECEA .

AHTFUR Al BIEETG MOLRIERTIAE, RIEARZE B AR RA AT, BERSE. BH
THITE Al BiE iR R [, B OB, MErkR. MOBRRSELNEE, M T Al BI#ET
HACRE . ABLUE FIRR IR S B SE (R L, DA AR JUf i se B AR 7 TSR

2.1.2. ZRAHFER

YEIR PRI 1) o3 JE X BAR K 2 2R 22 ST R N AN R IR 2 2 AR BO SE i I L 4
FUEMIRENE A BB R KT RS AR . T RSB AN S AR AT, JR/KT 22 1]
R A BI oy e R X [4]. SR HCA G T e, & T 3 LR EA5], %o Eirs S
A EEBFIRIA B EN . KO ROE A RERISO, PeE L . AR R
155, 51 AR P AT e R B S B AR SCARIN B HUME TSCHEHEZR, Dyt se B e S i R iR
51 % 545 BI[6].

CEEAT) he-6 BRPRAER] . ZBEUHIEHE . —BOELLIMEIHE FEN T EEEER T, R
i, ZECAEAUE R BB LIRS A S ROL KR MR GRE S IR, IER LA R
fiti A ZE PRGN RN AR « A SCHIEE ) 22 A1 0 Al BB R T SR AR A AR SO, 5 B0 K 3 52
B MEAN, RUEERCA R R RIE KR, BRE R0 25 SR . RO DU 4
AR R, 9 AL B E A s R R O BRSO .

2.2, B2 ARE

ARy “TIRE” 5 A PIMZ O THRESR Al BIEUR B BRI IR B RE ST, B
IR REERE. BENEG RIFA . ARG MORKITHA R FEE . KENR, X2
IV RERE & Jo T IR EAL 2 Sy o [ —HORIIRE TG 2N et flan “RRERRE” Thee, 1E
PRI R T SEm BRI #E . RS MRS 3 52 W IO ALRE . —H s, 25
SCHE A GO R A% DB AT I .

DOI: 10.12677/ae.2026.1691967 826 HHHRE


https://doi.org/10.12677/ae.2026.1691967

JAlRFE, INRA

3. Al BhFE (BUFE ) BeaNBEPHAGIERWE
3.1. HEEN

Nik Al Bl ik R B AERE (R T) IR S A TR, ARG R 15 A DY 0% O JR
U

3.1.1. FERLER RN

BEMOERBOHAEAN S AREM S G RS E . (] 5 B AL O RHE
VLRCURAE & Jm 22 ST /oK, IR aa SRS AT . ZARHE S 0 PRl SEBARIA RS 5. DL “Ri%
BEENE” SR SO, TS5 LS HEIE LTS AR s, TR AR B ST E L

31.2. &REBEEEN

FHR A METTFRITZREZAT ] WP R TR WEE JYUE B AR %, RS A
HARR . FUF ARSI IEC A KT AL A TR SR, FURERCA L . S I HAR IR B
T i A ]
3.1.3. fmiREEHE E RN

i AL L (R HT) RSAIL AR B AR EARFE, AU T TUAT RS o R AR A5 2
oo FR S NTEB AR ORI, A m AR T s DL CRRBR” KAEHON B, T4 SRR 2 S e-N i
SRS MPRME—VEIER]. BRBRPUNE AR AT Al BIEUE B RIRIEIE . 40 )2 ) SRR 1
PLEBARTF R, AR T TR HE VR b o

3.1.4. thEIEFMER
% Al R FEW . EIhREE S, RN AR EIE, W@EANE. MAEEksh, #EEEE
)RR R

> e
i
02 i
: Biseiy
£ HRRERRE R ,
ST i GRUER, WIS R
‘ Web: EREE, BEABE .
AR B (RS SiswE
i | HiEkRE
PEmp

TR HEED ’ (BEFESH) MRE B RENIE

Figure 1. Overall architecture of Al teaching assistant role spectrum for Mathematical Analysis
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