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Abstract

In response to the limitations of traditional teaching assistance platforms, characterized by a heavy
reliance on resource storage, insufficient personalized services, core functions dependent on manual
intervention, and a lack of intelligent scheduling through algorithms, this paper designs and imple-
ments an intelligent question bank and adaptive learning platform based on the Flask framework. The
system employs Flask for the backend, utilizes SQLite and SQLAlchemy ORM for data management,
and incorporates Bootstrap and MathJax for responsive layout and formula rendering on the front
end. It is constructed on Nginx and Gunicorn to establish a highly parallel development environment.
At the algorithmic level, the system integrates Item Response Theory (IRT) and Bayesian Knowledge
Tracing (BKT) models. It implements dynamic topic selection based on maximum likelihood estima-
tion and maximum information content criteria, and introduces the T-BKT model, which incorporates
atime decay factor to address memory forgetting. Furthermore, the system integrates Alibaba Cloud’s
Baolian Large Language Model to facilitate automatic question generation, logical consistency diag-
nosis, IRT parameter cold start estimation, and intelligent question answering and error analysis.
This integration creates a teaching loop characterized by “Al question generation empowerment and
algorithmic precise scheduling.” The test results indicate that the platform'’s functionality, compati-
bility, concurrency, and security all meet the design requirements, thereby providing a viable tech-
nical pathway for large-scale personalized teaching.
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G HUA 3T 6 2 KM s AR SS, W E B, A%, MO S HE R SR HELL ThRE,  ME L
PR LA TR . BIERN P G SR 58 R T BORNEIT L2 5047, v
HHEEESNA RS AR, ZIKMEMELE RN ER R — WNHOTAE, HHEAE
fEREE, MLEREAD ARSI AT A S WAL, — TID) AR kA B 77 0% et
MEZES, REEEE HERE L, REBIEMEURREY . BENET QS8 2AE RS
RO, REHERE A7 L 5 FIR mOF R REHEREXT R T8, TR TR 2 IR Ji4h, PR IIAKIE S
RLLM)fERZECT & “ ERIEAA G BAEIRSS” AR, IF R H &N BB (RT)S5 DL 07
IBER(BKT)SESIE, SCHLA 1S IS P0G 5 8 H R HE R EE[1] [2].

Har, EobFREHE 776 £ KH Flask 5 Python M5 & 177 G ATIF K . Al LA Flask #E174L
Yo fRoR 5L, JEd A Python AI¥Hs e 56 Bl R 4L 5 70 Hr . Liang 5542 Hi2E T Flask fJ Python Web it
PG, KM CNHE-IRSZE - BERRE" =294, JainH] Pandas 2B E) 77 i 2 R EE, AT
254 Flask 55 Pyecharts SELENASFIHLAL, S0 1 Web HEZLAL B s AU I 10 TREMMEL[3]. fEHE
25 3] J5 T, W H RS EARART) H 20 tEL iR AN BT s . Lord $2 1 #.5 HuZ 8 M i B (1PL) i
TR X HE PR B A RS [4], Lord 5 Novick #E— PRl HXERE . X0 5 A5 R4 2 40— A Y
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2. BXEARSFaBFRIT
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2.1.1. Flask #2285 WSGI R 353%

Flask j£ % T Python %22 Web HEZE, DIfk% OO THEAR, FSTse e G AR AT
HORAE 5 A 5520 T RE o« tHT Flask BT KRGS d8 2 T AR wit, ik 2B =Mk
wmIERIER, P EIENE WSGI (Web Server Gateway Interface)bnif, KiJE)Z Web i %5 %% 5 )2 Python M
FHAFS . WSGI #0028 55 AT 4l G R 238 T 0 I G i OC &R (8] [9], Hl s A T RIR N :
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. application A Flask N 545, environ A HTTP i5K(E S 724, start response AR SS &% it
(R IE1 i BRI #L,  response_body i [R145 % P by (1) W kAR R4k . P& R A Gunicorn 1E N4 I WSGI fik%%
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#5518 48 = 55 SQLite Z [8] 5] A\ SQLAlchemy ORM 1E Jy %4 il G v (8] 44, HoAE 525G Z WL 35 AT Python
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JZ SQL #4447, MMM IRT. BKT S5% 0 BB MCE 2 1HEBHE[11]. 7ERTH, 76 K H Bootstrap + 7%l
M 22 Gt S B B AR J5y, 91N MathJax X @ H ) LaTeX AT P umsh&SES[12]. BRARK
DR B2 2l CA T A7 4# T SQLite, £ Jinja2 HEAR 51 446 A HTML WA, H 5028 %5 i MathJax K
NAEMSHIARBNAN, RIEAFRRS S SRR N AXLEEW, BAagRRAE, FBET
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2.1.3. Nginx + Gunicorn 28:& 2243

N R FR GEnT = T K APL I 5 K S iE SRR 5K, ~F & R H Nginx + Gunicorn 427> 35 7 % .
Nginx 57 AR 5 A GRS, FHRIETE R LN H 5> 5. CSS. JavaScript M & v 5 H# AT
JRE#EHH Nginx A7k Al sk, HE% TS HE IE RN K 2 Gunicorn 254%,  HILRIE KL N
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BRGNS RIET REREEAE. W 1R, RGEEESNE P ZE INTHENZ
WA E M55 B 2 DL A 5 AN IR 55 )2 R4
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Figure 1. Overall layered architecture diagram of the platform
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Figure 2. Schematic diagram of item characteristic curves for the three-parameter IRT model
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POEBUR, RGURMEET AT R QU SOR R REA AT DL sd A A% S8 P N 44 (R ARl R 7 H i
JS2 ) FEHERR IR TS T, R G PO 142 XHEAF S, SEIS 4545 IRT g /{EAG THS T-BKT F4RE B,
TREE—IEHEIL R AT RENE HE VL C 27 1 F I A A RIS P S8R 205, R G AR AR I 8] A I

DOI: 10.12677/csa.2026.1611332 146 THENUR S 5 R H


https://doi.org/10.12677/csa.2026.1611332

S

= ERIE SRR VA R AR B SR BUE A SR ST R, ARG AR 2 R 5|
LB RGR . B SR EE I RRE U A A i 2 YRR TR BRI B R S R TR
SBLRA VRPN G R [N & SLZIGE R Z 5005, A5 T-BKT 7 M6 422 [ AR 5] 558 Dl Jo DU A B 56 380 o i 48
ER, A, SO SR IRT B0k, DB “ MY - 217 - 32717 K536 Hh

Table 1. Core functional modules of the platform
1. FEROINEERIR

ThResE FERR FEBA
B P i R AL HEHE, SRR R E BRI LLM A, R R U 22 RiIE
I8 > AR 2 REAIMGTE. BhATIE ., HEREEE IRT. T-BKT. #Kf5 SN
E S FAEEA . FREE . oIk LLM ifi L7347+ T-BKT AR
ez BREEEE. BER T MR Qwen R F KA
eHwmE i
! BIAES G [« |
| ] |
C(Cemtons ) (i fwordits FHR) | l
| | AdaptAl V&
L : p. S N S
_______________ a I— A4
| EERRRE S ]

HR

BT BRI

A 4 A Y

| I
|
] |
| |
| |
| |
| |
! :
|
- !
! Iﬁgﬁfﬁﬁ Al B FHRAFN | |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

Sswn

I

[ IRT A8 /718 Theta 1% J

4

Dk <731 T-BKT E4% 2
EX J

X
b
7Y

|

L

|

! & L RETR
LR

|

| (i )
|

B (mammn

Figure 3. Architecture diagram of core functional flows for the adaptive learning platform
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il P L% 1 B AL RE

33. BF “EXER” NEREAS

B 076 2 R A BEN LI A T A, e CASHOBHE FE . Y O] 5 R s e . AP BBl 1
BT Z AR REA S SRS SQLite AHE RS R, 5 RIE S RE 1T, W50
FVE R 4% Prompt K4 32 4% A6 Bt H IR SN HAE A7, TR AMEFR SR + mimshSHhe”
MIRESEGE A ae NPT R REHEIE FE IR S5 4R A2, RGETI Celery 70 SAES A, Kl 25 154
FRRI ) P R R 202 RIS task_id AT RODALEE, $EE R GG

4. ETSHZMANBENFIFEKI
4.1. BENFISIEE AR

HIER A ] 51 B p S 4RSI ST EIA SR RE T U B B AHIE, IRT 50A 5 BKT #
AR SO G B 1% o FETIRIANT, RGEBCERA R IRT S8 H FFICER B AR EE S 12
WrEAT, I IRT X224 B BE A BEAT SR ARl i, JF ] BT MiHE S AR RUER R, Eae T m g, £
FEFEIATT, AR B KA S IR AR P vh i HH ol B2 2E BB R IX B s R SIS, ALEEX
i f e B SCER MBI B 5B B KPR I A 4 PR

BB E AR B R, W2 HEN ) RGP BRI, il 5 R, X2 RGHIZOBE
VB . SE T A IS AL HENE R BRESCR AN KN TR A s A =F 05 30, A2 DT T 7 RSO
FHRETE AAFMH S KA TR, Wi 7 CREIFF) (i TR SRR . XA a5t (i e om 77 AV E

DOI: 10.12677/csa.2026.1611332 148 THENUR S 5 R H


https://doi.org/10.12677/csa.2026.1611332

S

WIBR T RGBT AR B A FRRE ), BRI T RGN R SCRY” B AR bR AL
TR, WOR TN R H AR o R I S b g IR

SCRUE ST TR ] B
(RTE2HeERE)  [(MlEsEHfE\nT-BKTEEE)|  (Bociee @) (LLMAER /55 EH45H7)

SITREGRERR, Fae MIE2E—ER IR

Figure 4. Adaptive learning closed-loop flowchart
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Figure 7. Schematic diagram of time-dependent mastery decay and forgetting compensation in T-BKT
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Figure 8. Intelligent learning status knowledge graph interactive interface based on T-BKT probability mapping
8. #TF T-BKT B RMRGH EEF BHIREIERERE

4.4. T-BKT #RBF5SHHEE

44.1. BIEESHER
K H AT ¥4 ASSISTments 2009~2010 Skill Builder [ 14]F1°F & B WIWE A B . % “F4 - JHR A
HEFH], TTEAMIEERZE A, #5502 5 P28 URAIE. PHl#EF5 8 AUC. Accuracy 5 RMSE
(RMSE= (1/N)-3.(v,-3)" BIFIrHR).

4.4.2. FMMEBERTEE
EIUPRAE BKT (JoBt L) A T-BKT. IFEHRIBE: DKT Kigsh i O IEfREEL, ER—%
Pk HHabr 042 FAFEL, S5 5RAanE 3 fios.

Table 3. Comparison of predictive performance between T-BKT and the baseline model (ASSIStments 2009)
%z 3. T-BKT S5E A% B 75N M4 58 X EL(ASSISTments 2009)

R syl AUC YiBe
bk BKT N2/ g 0.73 ToBSHLEL, AT SE
T-BKT (AX) N2/ g 0.77 B IR ) R a8
DKT TR 0.86 IRBEFEE, T MU 25 50

Fr#E BKT ) AUC =0.73 A Khajah Z57F ASSISTments 2009 f] 2 FFSZill 45 5[ 15]; DKT ) AUC =0.86
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A Piech 254 152 4 %[16] B S L AT HE T 0 IR IE B TR A /) (Nagatani 25[6]). T-BKT Sr#E BKT
Ivi) JeB T ff AR R, il 5 ON IS ) 3 gl AL 7 0 i 8 O R, T R S BiE NI T 7R R AR AL
#E /) DKT.

443. BEE INEESE

T-BKT 4R 4 P(¢) = By -exp(—AA¢) 5030, A WHIRER, BEs =0 O SRAIME——H%
BWHES, 4 P(T),)=0.5R, @ A=n2/T,, , WHEEWRE “FREHLTHA” . @ Homiti——RiF
Y% 4€[0.005,0.5], WLAUC BAWHE: ©® FIER——HpRl, 5. LTS HA. % 4
it 2 BUE AL X

Table 4. Recommended ranges for the forgetting rate

4. BmE ) BEENXE

% F3H Tin A BWIX A
Bz R A KL RiB) 1~3 K 0.23~0.69
AR IR A 7~14 K 0.05~0.10
AT R (F T ) 30~60 K 0.012~0.023

4.4.4. BKT {lia S8 E

IIIEEAREEE P(Lo): BIANREIS B R, Sl IRT BEJ1A B3l Tifl, Z038 %55 ok Hom i 21[0,
17, %ﬁ’ﬁm MIARE 0.1~0.2. 2 JHBME P(DWMARXH 0.1~0.3 3L EM & X% P(G). &
M P(S)H R B 5E B EM (Baum-Welch) A7 SEAEZfiti v « 204 AN 2 I8 2 HY IRT Folfili S 4146 244
BEEEA R DL EM ks, TERC eI TG - JEIRMEIE” MR,

4.5. XEFARMI5SI

4.5.1. FIREEEEE

KR RN + BLEs2ES) + KIBSHA IRAWRE, AR MbmEeER. ZMEHE. AR5
ALy 3] 5 1] P FRE (jieba + AR $0) — Ay 4 SEACRAIGA B + B, LTP, LLM IR 51— 58 R EL
CRMBEAR K AF )% LTP-THULAC/LLM #2783l = Ju ) — S s (18] SR A —)— B BN 5 ] 4
{t(ECharts/D3). #4575 THWZ 5.

Table 5. NLP methods and tools used in each phase of knowledge graph construction
*® 5. MIREEAEEFT NLP 5ESERIA

HAT Tk WHIAHR
53 SR AR WM AR jieba. LTP. THULAC
i 44 SRR W+ B, LLM YRR SuiA d. LTP. Qwen
K FR I FIU) VT FCARAFFJE/LLM 37 LTP. THULAC. Qwen %7l
ST BS5 N\ PE [ SGA A = e iR EEES . SQLite/ECharts

4.5.2. IRT SR

KA CWEE O+ BEMR” FERAME: R CEE RBUES > 30 10). BTl R (PR Lo
#E > 7 R). EBMA(SEURZE|AD| > 0.2). W EHEBAES U 200 A BUEERIMEShE 1, £ N EL
PRI (MLE) UL 1 e K5 3 (MAP) i 7 3PL ZH(b, a, ¢), SR L= [ y-In P+(1-y)-In(1-P)],
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4.5.3. Celery RELHE T 1E5%

KH Redis(Broker)—Celery Worker—Result Backend 4244, 5 Gunicorn M55 EFE 7055 HARGEFE a0
R 2 B b R HH R — i i R a5 2 e — S BR [B] HTTP 202 J% task id B8 FE — Worker # i #& LLM
% Prompt B 20 AE B — 2 R I0 E N — i s e ) task_id SREGE H . £55 477 PENDING—~
STARTED— SUCCESS/FAILURE RZ&HL: KA REIK 3 RIFdE, Dl task id+ @S #pTHEE
AR, FER PRSI BT LLM #2 M 3.

4.6. KIESRBEHERERSHEES T

EIRT SEMOMEZILAC . T-BKT SE/S AR EIRERZ 5, ~F 6 — P 5l AKIE 5 B SC I X P e
TR T FATEEH )G, a0 20 s 4E Prompt, KT ArdEE SR SRR R
T-BKT Sl 48— I AR, eIl “REAE RN, 6 AL THER AT 85 R 0, JF DRSS 242
RIZDIRR ST, BREEREHER. P e ROTRINHENA S, RE VRS W EEIR
Ao HLLM AR “ BRI S Wk 7 SR AL ST RE, KR B e % 5048 5 55
FRE ARSI, SN “Hdiioriie” 2 “BFET107 1.

5. FEBBMENBLTE
5.1. SRR

HEIRAE BIAFE, BN AL (n = 30, MEHAFIENT 6) 53 AL = 30, EHARESS
FEP-6, KM IRT Zha5 D). T-BKT HEik 5 ALY, U RN H). PIALSE B RS G 1 S
TS, RN CHTIN - 5] - SR - BRI A DUAE B PROMERR AR AT IS R RS R
G H DT ZR ) B K (min). BB IR =50k 5 JOl L W GORAMA AL, s R, &
SIBN BRI B RS 5 4.

5.2. KEHER

Wk 6 fo, ARERW: LIULE ISR & w5 T A B AL(p < 0.001, d = 0.91);  SEIGAL LB R 7 ]
RIB AL S5, AR IR 5 3 B PP 0 S 3 3 v, 0 WY S AL T A 2T 2 o1 S R 56
PR ITE 535 2257 (p = 0.77), RYIFELAT .

Table 6. Empirical research results
% 6. LIEMMRER

&t SEU4H pugictiin GitE p HRIE d
BT 45 62.8+9.6 63.5+9.2 t=-0.30 0.77 0.11
J& I R g3t 78.5+10.3 70.7 £ 10.6 t=3.78 <0.001 0.91
% 2] B B K (min) 46.2+12.0 59.1 +14.7 t=3.75 <0.001 0.95
IS IEER 0.79£0.10 0.65+0.12 t=5.02 <0.001 1.26
Ch=SL- FuSS L 432+0.38 3.58 +£0.45 t=7.10 <0.001 1.80
6. &g

AL A AN BE K, 456 H0F WE I Web TFRHAR S RIE S HAL, Wit IFseBl 7 T Flask
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MEZL )R Re e 5 BIE N 2] P& . &L Flask N5 % Nginx + Gunicorn #5850l 528175, 2R
TR R DA RKP I I BN S SRR R AR . AR R TT T, R GER R R AR fE T
5 Al B AERAEE G173 IFR A RHE S AT 2 — B & 5 IRT 2404 BahTifh, 2@ 7 A
&N R SR B A R . B0 ST, RS IRT 5 BKT, KRR 5K
R RN SIS E R, B H BT [ 328 R 19 T-BKT BEAAMEICIZE S, 15 T % S PIRASTEG 1
FRME B WA RERY, FeEThRetE. At kS 2SI AR R ITER. K
RTINS B REA, SLscA, BB, A, IS ZEREENS B, KR ERIE
HSie i ot M S B BRI SRS R, A Ao ). MR 50 o)
FOR, XA ST N AT RR SR e, SO SR TR 9 2 D) BR AR 5 3 AT

E&WH

AT 2025 S ARRHLE HOEEOE BT ST H (HQIGYB2523): N\ T B ATy 3t F Uikl B SRR
EEEEES S
B30
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