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Exploration and Practice of BOPPPS—APCPI Integrated Machine Learning Double Helix
Teaching

Liu Na

Shenyang Institute of Engineering, School of Computer Science and Technology, China Liaoning Shenyang 110136

Abstract: In response to the issues of the gap between theory and practice, insufficient student initiative, and weak
ideological and political education in current machine learning courses, this study integrates the BOPPPS structured teaching
framework with the APCPI cognitive logic chain to construct a "teaching process—cognitive logic" double-helix teaching
model. By introducing real industry scenarios and embedding participatory practical tasks, it forms a cognitive chain of
"scenario—model—algorithm—application", and organically incorporates elements of ideological and political education to
strengthen value guidance. This model effectively alleviates the problem of courses being "theory-heavy and practice-light",
providing a referable implementation path for engineering courses to achieve the three-in-one education goal of "knowledge
transfer—ability development—value shaping".

Keywords: Machine learning; BOPPPS model; Teaching reform; APCPI; Curriculum ideology and politics

B BT ETILES RS, SEEAERY SRR
BB . AREAR MBS R EL A AL —

03l5
TE W RS A T ARER R R A R AR AR .

BRIT R BOURI T R T, Hlasst SIE RN E R M (4
T, BEIT RIS . s SR S R AR A
R, WAAH “HISEARE)” 5 “TRESERFIR =i
THEEEDK. Flin, e M LA SR ]
TURTTIUIR ZE R BITE 5% DANDAGRBEIREE 2245 BRIT 1Tk
T AR ) SR SR A iRl o X EE R A
AMUESR S EFAREERGE, HR R IEeie(L
R SESR TAR AR RE T o

SRIfn, MRl SRR AR I L S Pkt —=2
BB ST, BENERELAES (W TR,
ERAF) FITEIAA (20 Sklearn {87x ) , SR 5H,

394

A TTRE—, B “PHZ + RPNERT R AL
FreEhRERE, A TR 78.3% HLE (XL EHIT
BE, TP ERINE"; =R BB AN, Kk
FAOEA TERERR S ME S EESHE, LSS
PR CRHRIAET BRI ENL.

EIN SN ELAF BOPPPS 1A (1 o iy FH 75 I 7 Fe
THSER: FEEACTEREY fiE “FR—Re—1%
R SRR, (58) BOPPPS MRS 2 525 S ER
T, AR DRI 27.5%; P SR IR
FEANN AR AR, Motk BOPPPS 25 4 3ERTT, 5|
A WSS 1B, BERI T HERNANIRSE



BS5HRE 75 11 8

ISSN: 2705-0904(Print); 2705-0874(Online)

HIZFRES o IXERIANLER S SRR R AR
LG IR A TSR SR R PR T EEESE

T ERE R, AFFHRE “BOPPPS+” WUBEZY:
R, D EARERE: (RIE BOPPPS ANIATI RS
WSEREE 524N IRARIEIRA) A0, Wt “h A
IR — R S LSRR FIAEIAER; B
WERBOTR, SHBARRE SN ER SRS, M
iMAGMRNL AT IR SRR 5 “GABRM” 1
AR,
1 HBFIHZIRE RIBAH

W OFESBLAET B : Yl IERNITENLRS
S5EARTZCERE, Bamicsin, TRSERME
R TSR ZR S R S . TR S R AR
(ERMEREL. BRI ) |« 49f250ES (Python. TensorFlow )
DI GIEmn Fo SAiT, BUE #ERREA P iX =
HHKR, FEAFELITIRM:
1.1 B HE “SEHESENR

RN B R BRI LA (i B>
TWREES REFS) , SRl i — R
R AEL, w2 SITSERRTR R CE ., Blin, TEHE
RENLARAR SRS, M8 Tris BURSEE R IR, ok
I IR 12 B A L BT T R A 2 REE AR e o RO
B PHIERURE NG (CNN) I, (NEERE S b
BRI, AREEEET R R R IERR I SEBRN o X
M B U S ECAENAIEIRL,
1.2 KB “EERHE TR

SEOG 22 % MNIST . Kaggle S FillEE A\ RS,
HRdEREE . FRiFse®E, 5SELTIVEIRFEREER.
SCBREL D URER B S R AR | B ARHIESCER (2
RESTURAEERE R ) |, BTG EREAR
& MBS SR, FAEIE “FEHE" LI
ZRIANELUER R 50r 5, SE “IRE SR, 4
SRR IR TSI S
1.3 FiZiEM “BEERRIE"

ERIZDIIRER (60% ) ARG (40%) K
. BRI EEEFEEILZ, LRREZ VEREN,
38.5% & Bor “RIBEITERE ST A8 |, DL
B RMRAE A TAERE D . AN, ZBRERZ W HETI(E .
HSMESE BB TS, Toks a4 0 ALEORN
RIS

SEA S, Flgss IR R R iRk “sEhE

DS 5 CBEEABRK” WERM, Wi, §08EE
BOPPPS fEZEHEI A “FRllIzmscik” 5 “OMEs 140" W
R, VRS REIKAD SRR R R iE T
2 BOPPPS =& 5Bz A ARG
HEZR
2.1 BOPPPS #&#I X IN TS

BOPPTS BRI S DL R EAT :

S A (Bridge—in) : BT L ZEIE DR TR A
DGR, fErEEHTIH AR

Eibr (Objective ) « HABRANA. BESD. 1BIEZHEHR;

B ( Pre—assessment ) : TPfl22AE BT ERHREIE TG
(s gRfescht) | SRR

25X %] (Participatory Learning ) : 1B/ NHTTIE
SR TSR BN 5

JEM ( Post—assessment ) : ZESFRIEIGS 5B TS
6 FFRA R ;

E4E (Summary) : FEEALRGR, 51FBHE TR,
2.2 iE @R FEL % ( APCPI)

BT M TRERBEEEIAN " BRI, Sl
R

W FHYXZ) ( Application—driven ) : 5] AT E SR &
(e, DX A AT T 2 S5kl )

[AIEELEE ( Problem Modeling) : KL A E L
[P (it R EESS )

FEAFIENT ( Case Analysis) : FBIHUEFIGCEE ., A
SR SRR R OR AT 5

JUA A48 (Paradigm Induction) : W45 “IE—E
Rk IERCHIE (AR e T G ALK )

PAALSEEE (Industry Practice ) : SFHEEMESLFER
(AR EsEH TR ) -
2.3 WHZTERA G HESR

BUZHERAL) BOPPPS 2 mke A\ Gh, DL APCPI
INELZHESE MR, R T — N EA RS FIIR
AR, BIH “HeAHENE LT INERRILIEERAE
7 MRS MRFE . R FoR, AR Bt it 5
INKBRTT RRERED, TERRAL IR S\ RO g 45
¥y, ISR I AZREA TN eI AR, FE L
JEE, HALE(E BOPPPS #HitbiaZiE, RIME SR
SR T AR, iS5 RS S B eI
Wy B ST RTINS AR, 2 5B 1S4 a2
SInKE; BT T IS5, AT

395



BESME 75 118

ISSN: 2705-0904(Print); 2705-0874(Online)

A AI BN B e A R SR AL, TR IR
RIS b, RRIDAR FRORAA RIS A% OBl T,
FEIZR L SL PRI R T E ORI . M IR B aE - >
To5E, IRBUER S AL RIBUE X5 R REZR I
LSBT Se BB AT T IEERIE; YEAZAET BER AT
SEAFNRATERA; H AR SR SEE RS SIS
E 2 S AR . B MR AL O BT E TR Bt
MRS 5 S RN RIE (R R TR R S
SEMG, R MEA iGN SERIER RS eAL
1o ZAUEBEAR A AL T Bt i SIS R
e, i Rl ER i LRI T “E—r— " B3k
Azt

BOPPSE&/HF itz EHERER S APCEAZIIZ4EHE

-G — -
:| D — P
2
g _. s PRI
g
b
£ = — s BRI
- — s rum

BT 3 ARAL A

XA G —MR AR RBURTE R 5h45K, §T
B T RSB RIR G SINRIA RRAVEME R, MR
RS AT AR —IE AR — IR R 15 EhE
e BB BEIE IR A DO B — IR R IT AN RIRAE,
FIRHBSEEL T2 ST EM “Shetsys” [ B, B
F QTR M. EEEE, ZRESCRHE
RN, ER TR R AR R IRt RS N H
REAS I SRS IR S S PO SRR ETE A, TERR
PSRRI LIRS o
3 HF U EHILHEREE
3.1 EAEB#: TRk 5 BiREE L

FEEES A B, B B ST S BRI A 4
B S B bR. Bln, DL “BEHLAWR A T8 s Fa
NEB, FEoRFEH I 2= A sl A R 2 S B s
F, AL, SRERNTTRBFIEENEH
PR 5o SREAZLOIRRT: i & XS B 2R
Fer 7 EEBEATTH, AATRE S RER MR,
ARG TR AR PRI “BUR” FIARAY RIS R,
BEIR st RO Gl St N AR S IR

396

ZINATN R, APCPI HEZEFH A (Application—
driven) , WEDIELSCN FHIRAARRC S, SCBd R Erte
SRS . =B WIS D B SR 2.
3.2 gIill: HHELESHFEE

WS R AEISR (AR SRR 2EN ) Fst
B (R RERCELTR ) |, W ENERIE T
. S EHR BT 50% RENRA, BRIV
PHEAI TR AN . AT R RERS AR IR A 2
ACEFITHAAERD, AHESS 5B EHM, Wi
APCPI F1195 P ( Problem Modeling ) , SZEIIAKI S SLRE)
AT EAG
3.385K%3]: APCPI HiNSEFL

FETH SEERRY B (2 “HL s i ), 55 APCPI
KAMRA, 5 C (Case Analysis ) 4R, SEERAKRERS
SRR

FEIENT: ISR SORE, TR TR, b
BB LSTM RSO S5iE il

YERIAYN: SEEIARRE “HORT R TR —
BRLER—SE0R” |, R EE,

PRV SERG: SRR S Tl R, 1=
AT RS SRR 2

BB THePm RSN RfE R, =T
RSS20, s DR St i,

3.4 FN: ZHEITHEIHRETE

JEMPRTTEE SIS TH 5 BB B oA -

FSIGG . A HTHRFE BB SRR O ERN A

W FETHIRNRTSEE, 2R, 2%
IR R AL SRR

BT RIBHARIAER RSS2 RN — MERR IR
IR AL I {5t
4 LR AT

K s f RS BOPPPS Shkab % HESE S APCPI A
HLZEEEES, WA TR SRR SLhRgE T, i
BN R AR SR IGIIE, BUS T B ek, B
SIHTAR
41 REBMRENEREFRF

TR 2021 2 2022 FEIEREE SHEOR AR
B LBREAR T RES T, REERTAE N =T 0 #K
FHIRERES RIS EFHES . 2020 HAEAEEINAD
R, 6 R SE R B AR LR R PR A4
0.12 5 IffE 2022 FHIFEFET, X =R BEFRIIKREEIE—2F



BE5WE 75 118

ISSN: 2705-0904(Print); 2705-0874(Online)

PR T 0.16 £ 0.20, X—HARERFER, Bt 0EER
AR T AR INR IS R A AT . B AR
TRERIARRAE IR DU B E R R SR IR HEE
A2 LN EEEERARE

B BOPPPS MEASFHIRE “WIE2H R —5E XA
SRR SRR N ENEER, A MY
ERTEHEME, BAE. HERFEENREAR, ERER
THAG MR AL R AR SR Rl R
REJTo BEAN, FESCBRN A MIFEATI R, AR s
BRESFIEEE VTS, S—PUUE THEIS A S RIEE T,
O FHFER RIS B Al . A TR et bl
LFEAN R SRR ER,
5 &5

L ERTR, AR R ARG BOPPPS H2t R,
WY B ARSI G ST, AR
T AR CHEISHR CAINERC “FASET
T, BERI T HEAENTWAUKE . TRELEENS
SRR R R, X —SCEOVEIS MR . AR OCEEE 2
TR AR T RIS, mIHE SR %

RIRFEAPAKEHE AL B 5 “S5%3)”
57NN N2 i 7= /| = Ko = 7 ST T e - N -
R sE Bl TO . DIRETIREFR A SIANEEH A R

B

2025 & HEEERRIFENEMBEFTHRSIE
(2025—AFCEC—572); 2024 -5 AR AR\l i
TR E FACEE N TR + 3 LR fisr

PLZS SRR G SRR R
SE -

[1] B3, K#T K. BOPPPS MR TEE AE FEEF Y
AG ML 5EIERF 5T /OL]. HHEESEHY:, 1-11
[2025—-10—11].

[2] BANARE, BHLER. FTH0E BOPPPS FIARA-TRE:
AR BT, 2025,01):71-75.

[3] B, VUFER, EHSE. A BOPPPS iR
GREEF LB HAREELE]]. LREHRSHRER,
2025,44(01):136—140.

[4] &5, FRE, HE%E. KT BOPPPS EAIFA:
BEFNSIT——DL “PUBISTT” A &% TR E
7%, 2022,(06):19—24.

[5] XUEL, i, M i IfE = FET
OBE—BOPPPS IE= R A 2SR A B AR 21 ). 1
BNEE, 2025,(09):140—145.

(6] 5/Nd5, #8AKk, (7. 25T BOPPPS iy (£ifE
SINT ) TR BB T T S S0 RRD ). BT B AR
2025,45(05):82—88.

[7] WA S, Z%4AH, RS, ERIEEHER OBE-
BOPPPS #H AR —— DU SRR A FI)]. B
HE, 2025,(06):189—194.

(8] FEGE, 8, HIESE. FUrIRAE: BOPPPS B
N ChatGPT SHIFRH F R A A Z SR AL e mr ). H
FHEE, 2024,(15):26-31.

397



	BOPPPS-APCPI 融合的机器学习双螺旋教学探索与

实践

