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Abstract

Against the backdrop of the digital transformation of education and the construction of the New Agri-
cultural Science, this study aims to address the following question: Can the smart teaching model
featuring a three-dimensional mapping of knowledge-problem-competence, constructed based on
the BOPPPS model, improve students’ comprehensive practical ability in Soil Science more effec-
tively than the traditional teaching model? To this end, relying on Al-enabled whole-process teaching
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covering pre-class, in-class and after-class stages, this study constructs a development pathway for
the smart Soil Science curriculum under a teacher-student-machine tripartite collaborative educa-
tion model. To a certain extent, this pathway addresses the predicaments of simplification and ho-
mogenization existing in traditional teaching. This research provides a replicable practical path-
way for the transformation of Soil Science Curriculum and the digital reform of agricultural Curric-
ulum, and is conducive to advancing the teaching model innovation for talent cultivation. Neverthe-
less, its teaching effectiveness still requires further verification through empirical research.
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Figure 1. Construction content of the knowledge graph
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Figure 2. Construction content of problem graph
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Figure 4. Schematic diagram of ai-enabled whole teaching process
4. Al REEHF 2 REREE

DOI: 10.12677/ces.2026.146450 469 ClE e E= R


https://doi.org/10.12677/ces.2026.146450

iz 2

Par
s

6. TRFERREUHNRAT RSN
6.1. I - & - HLETHEHFRRN

FeGURE LLAUT B U, ARSI, HaA R, BERESIN ALBYEUR, UMt
G RERE AN EL A MALE 55 FE, 15 AL DI T A2 EReshtE, dki i
T CHUM-AT B2 = Ie R e .

XA, MRG0 B s HRTMES, REREZ O Y RBITHT 592501
it R RIS IR T A X R . R Rkt SRS R F SR AR AL Bh#UR 4
JE BT RE K 5 224 3 Pl T4 A RBAERE 0 S SEBRRE /T I 9R P e AT B3R ZURIE =R T A — 2 A3hilt
BB L FERESEAE ML I RO S B PP 45 R AT B IR AL 24 NITELR A BEIR ST, MR I AR
BESEEI; =R R A W ST NEEE, 2RI R A S A AR A R R, UM RE
ERBMER . EAMAEISIAT . LAEAEESE, R ESS S IRE g ——IRE R BT
BIBEE . PR BRI RESEBL, AAEMR WAL LA X ORGEIRF . 25 F8HE . JTREME
M E AV, BOME X EUE R A G

=T RRIA TR B ZIT RN E AARLL. AL ARG S0 TR, AT P IERIZ =%
MAENE G =FSFAHPZT, Bl dnmbmn g m 2 e, REAERRRTEN, 24
Wir ) B — A 2

6.2. MBELME A TR

g, B RIR S E R RIGAAFAEXE LM AP 8. G —#OR T, BERbHL e
NN B, B R PRI TR RS A AR ERAS B 2R, AR IR s . AT TSI
A R GG IRE BB P E IR, REHEPPAG S R SRR, H2A S dy AL 3l
B RGnWYEHEES A B IMILE I B, 2T RE S B S ae /I ULRC A MEL >
WA MRS A AR, R B S BRI B T

oo BRARBE -~~~ ----———— :

v B

ST B

- N

B gt e ] il !

migy,  EE o

? AL Tt =

! B

ﬁ“ REHRER 1 |

JE&EN a

AIEH =ibE Al E
| MR

23RS

£EE i i o A

+ FE3)pR1F o

% sk |

N - = |

4 ﬁlﬁ‘z;ﬁ Eﬁm*:’ 5 ]

FE RS BREEE |

| T

B e $ SR -

Figure 5. Schematic diagram of teacher-student-machine ternary collaboration mode

El 5. b - & - L= EEARERE

DOI: 10.12677/ces.2026.146450 470 ClE e E= R


https://doi.org/10.12677/ces.2026.146450

6.3. BRBRLESHEAT

RITXIRE B AT 6, BEEEITBOt =0 LR IR FE PR RE L. 20 BN
W AHEAT, ARG B BT EE L2 T . AW SRR B A U RS, B BRI B A,
AR ARII A INE o AP0 BIR N UTA oG Rty A, XAl K BE IR 22 R B P 4/ e 3T
B2 EARATE R R, AR T I 5 R A A B A ) e T R T R . R AT ARG
MBS SER AT IR BERS,  HAE AR W AE B S LS R0 S g B, e ISRl .
5 G ISR

BT LI 555 A OOR A, UM IR SSRGS H b e i e B e i
ihy #EEREIEM . REBRT R, EEEPIAE B3R EREEEDFILERE ST, IR
AHERRT DB, MRk 22 AR U A RN EREHE. WA S,

7. &HRIE

AHTFUHET BOPPPS #AUf i) T4 B R IRAE A, AT DL N AR DLk iR 7
SR K PBL e, AU REIR AR A T 2GR AR S . 78 ITS EEah b, S2Bl 1 il
85 B ARSI R D HES . 5210 LA ARIBRTER T # - % - W BB M. AT
HEE M R - G - BE 7 SRR, RIE N TR REBOR LI RS HE IR RE, $TiE 2 o0l
BN IR, SCBL A AR R R AL HeAd R PR T R e H bR RN R
il - A - FL=Je P A i e A S RERS A% SR A BObIR T2 A 10 H 3R SR G N RE . AW TN
FHEF AR M HOA BRI T AV SRR A, ORISR B L AR Bt T 2% .

AW FE H AT 58 U AHE S 5 HEORAR BT, MR T R SR B o s, B S did
Bt IBATREVEDYA e Siskikia it . B AR BS B RAT QR 5 N ), (AR SE PR st A2
H AT T e o T R PR o 2 AR SRR A S I R T A A 1) B0 Bt S S DA SEBIRT 22 A 2 SRS (1
K ZhAIBER . ESRN HIARMEASE —, PRI 7 ERFE BHEOE = SR R AL HE . sEAh, HOmxt
Al THEHEZEE SR NS ZATE, e E R LRm 1R RN AT RCR

R R HER AL MAL S, DS TT e/ NE R R, BT AT P AT I P B8 IE IR A
AR AR A B o TS L], R AT R . IR AT R K
APAE SE BB RN BORAE, W ORURTE 2 AR BN R S RTBE T . SRR URAE N AR PRt g I = () St
B, fE ST A BE B D AR e S ERAE VPN R S Am i, HESTR T LR, ATRRLR . ATERS I A
MR BeAh, AR FOER PR RN TR BERARAE M A S R . BeAAT MR e i et
B AT SR IR A I e S R, HEsh R IR R IR R E A, SR REL
77 I K o

E&WE

SR LT 25 B AR AR A v T H (13 %); DO1)8 B0 B LR (2025 LXK TPS347); ARl
T 2 B 20 F BOF SO AT ST H (0G2024-90)s A LU T 2 B A 2 800 G 1 T (AR AR 49827 530 51 51 4L
F)s 2026 FER A BB AL I ZR 1K1 H (S202610649157X)

SE 3k
(11 ACHEF, FI3H, 28 SniR B IR A B B B AL il 2 B AR A A8 22 5 SR T]. v R 232, 2026(1): 53-59.
[2] BN, FRE, MR, . ETRRERE AR SRR B IR R S 5t R[], AR 5 R A, 2025,

DOI: 10.12677/ces.2026.146450 471 ClE e E= R


https://doi.org/10.12677/ces.2026.146450

4
=
N
48

(18]
[19]

[20]

[21]

(22]

53(6): 66-68.
TIER, XN, To05E. B TE- PR R AT AE AN, MRS AR A ERED]. K2, 2024, 39(3):
36-42.

AL, filA BOPPPS A L5 B 2 o 38 1) i WA A o R AR 052 SE BRI R [J]. R B (BT, 2026(3): 96-98.
XS, TReE, M. T8RS IENEYH A Z IR PCR L8 BOPPPS ##sLik([)]. LUk @ik,
2026, 32(1): 118-121.

KM, HE, HEFD, & a0 HERES EHCE A NET SEH0]. P ERAEE, 202009): 62-69.

U, MR, WL, & IRARANR B T IR R ). R EHEEE B, 2025, 31(7): 85-96.

Shi, D.P., Zhou, J.C., Wang, D. and Wu, X. (2022) Research Status, Hotspots, and Evolutionary Trends of Intelligent
Education from the Perspective of Knowledge Graph. Sustainability, 14, Article 10934.
https://doi.org/10.3390/su141710934

Scherp, A., Groener, G., Skoda, P., ef al. (2024) Semantic Web: Past, Present, and Future. Transactions on Graph Data
and Knowledge, 2, 3:1-3:37.

Wi, 5+ CBE HigM IR (XS HEHEY AT KRB [D]: [Mlt2A00 8 30]. Kib: WG Ifii ke,
2021.

. PBL #530 F & iP 8 Bt O B R ——LA“Ge it B [D]: [ Arie 3] i il B ifive k2,
2025.

FE, S BEHAEEER AR . NIRE R SIS HR]. RMET, 2025(5): 36-40.

M. B SR BOPPPS ZUF AT A BURZEM S 4T [0]. | AR AREE 584, 2023(7): 48-53.
N AR g IR A G (0], AR TR, 2022, 12(9): 111-114.

TEE, sk, BELE ALBTESE HIREI I ES AT QIH R 853 ], DA Tk, 2026, 47(2): 35-37.
TR, WOLHE, BRI, & ETARERE NS AT R B AR 5 B IR R )] HIRE
2025(2): 74-80.

LG, BER, XRE, & HRENE 5T R EAR S R SO SO PR S X SR —— DA SRR K
A BERISTI, 2025, 5(10): 130-133.

WL, B2, T BT AR ERE R SRS B TED]. B TS TR, 2025(5): 62-64.
RAER, ZEE, R, 2. Bl g i B AR RS O R SRR R [T]. R AR S R, 2025, 21(34):
78-80+88.

BEE, R, 222, & AT AREERED RS A B W SN, B ERILST), 2026, 6(3): 189-
192.

REfE 2 FEARGZE. B BERTARIT-HL-A2 p IR S AR A4 2 30 IR 45 A A M 5 SR ). PP 00T 7, 2025, 1(3):
81-91.

TR, 248 TR VA 0 B 2 Sl = R AR R ] BURE B RHE, 2024, 8(2): 195-198.

DOI: 10.12677/ces.2026.146450 472 ClE e E= R


https://doi.org/10.12677/ces.2026.146450
https://doi.org/10.3390/su141710934

	基于智慧教学的土壤学智慧课程建设
	摘  要
	关键词
	Construction of Intelligent Soil Science Curriculum Based on Smart Teaching 
	Abstract
	Keywords
	1. 引言
	2. 智慧教学研究现状
	3. 土壤学智慧课程改革理念与实施路径
	3.1. 土壤学课程定位与特点
	3.2. 以图谱重构课程体系
	3.3. 以场景化应用融入思政元素
	3.4. 以人工智能赋能全流程教学
	3.5. 以数据驱动优化评价模式

	4. 土壤学智慧课程具体构建流程
	5. 土壤学智慧课程建设路径
	5.1. 构建“知识–问题–能力”三维图谱
	5.1.1. 土壤学知识图谱
	5.1.2. 土壤学问题图谱
	5.1.3. 土壤学能力图谱

	5.2. AI赋能教学全流程
	5.2.1. 课前：智能预习与学情诊断
	5.2.2. 课中：互动教学与实时反馈
	5.2.3. 课后：自动批改与学情分析


	6. 土壤学智慧课程创新应用场景实现
	6.1. 师–生–机三元协同教学模式
	6.2. 规模化个性化因材施教
	6.3. 跨校资源共享与教育公平

	7. 结束语
	基金项目
	参考文献

