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Abstract

The construction of New Agricultural Science (Xin Nongke) promotes the transformation of core
agricultural courses from a “knowledge-transfer model” to a “competency and literacy integration
model”. As an essential foundational course in agriculture, tobacco, and horticulture, Soil Fertiliza-
tion requires systematic optimization in both teaching mode and content. Existing teaching prac-
tices still face challenges, such as overemphasis on knowledge memorization, a disconnect between
course content and industry needs, unclear levels of experimental teaching, a divide between online
and offline resources, and a single assessment method. These issues hinder the full support of ap-
plied and interdisciplinary talent cultivation in the context of New Agricultural Science. Based on a
review of related research and educational reform practices, this paper introduces the OBE (Out-
comes-Based Education) concept and constructs an integrated teaching reform framework for Soil
Fertilization from four dimensions: “objectives-content-implementation-evaluation”. The frame-
work reconstructs course objectives with a learning outcome focus, emphasizing the three dimen-
sions of “fundamental theory + technical application + problem-solving”. It optimizes the theoreti-
cal and experimental content system through “reorganization + construction”, strengthening the
connection with national demands such as smart agriculture, soil surveys, and fertilizer reduction
and efficiency improvement. The framework also integrates blended learning, project-based learn-
ing, and a four-in-one practical system of “classroom-experiment-training-practice” to form a multi-
scenario collaborative education chain. Based on this, a consistent “objectives-process-outcome”
evaluation system is redesigned with an increased focus on process and comprehensive assess-
ments. Two rounds of teaching practice show that this reform model effectively enhances students’
overall understanding of the soil-fertilizer-crop system, promotes their engineering practice skills,
problem-solving abilities, and professional identity. This research provides valuable insights for
the construction of Soil Fertilization and related courses under the New Agricultural Science frame-
work.
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Table 1. Key points for content module and teaching reorganization of the “Soil Fertilization” course based on the OBE concept

= 1 ET OBE R (HIMIEKE) RENFERSHFENER
B FAFEAR BRI LIRE WA EETER
TIEE LT A ST BACTER  RIRAE R SRR R A HIH RO b N

S BT FER
KU 473

WRAEEL ZERAE.

TR 5 T RBEHE IS DX TR i S ) i

RRKRE (I, AHUE P SR ALV

e
sk gy oo ERIETEREC e
BB, SIS S
s s oPeE IR TEIE st s

EEINR o4 (i)

AL MO E TR

A =y S5 A
DX I8 S 515 i i THERBIN A Kt 5 8

DOFRBTR S XUk

DOI: 10.12677/ae.2026.163538 718 HHHRE


https://doi.org/10.12677/ae.2026.163538

RS 5

NG “BEANE” UFEAEMSRE, AREE LR ESEOR” SRR E T AR B A
FIRBIESS: DLt R PO 5, $R 3K sy . EC SRAR G I DB, I 45 th R 2 LA (IE R
KR A BRI R SR RS BB 5F) . AR AR B SE R “ 1R E - W - SR - SRR Y
B © BROFEBARSESE, AWK R EILE; @ 46 BRI R SIEYFIeME, R
BRI @ 1 FIERFE SR BT T7 T AL ok 3R TR (A e P T SRR ok 5R) T Uit IE 5B B 77 %, F
WA s @ R 25 fr S0 U (] SEERIA T 7 SEAT /N RUBESRAIE (WO AN TR AR B IR 23 4R b/ A= K AR BRI R ) »
SERCEE T SRS . X R, AR CRE” B RS, EREEEURIEE S AR
SEAE TR AR R SO R A B

33 ERAXNSEHAEESHREHFENX

HERGAH S iR e, WNREHARNAAT RGEE, I, KITRRNET
SR WA A Y - R AL - SRR IR BRIME. PRATEE AU, ORI LN GG 5] 3o AR e
S 5 ANHET R A 2 UReP DGR RS 380 T M T I o SR S5 o Bk, 4 AT 18 B RN
I S5t URIG e HEEE 0P PE ST R A i BN BT AR 5, R S M. 5T, E
SINBIECRE . X REFIEI, R MIRUHSA AT 214 b, R ERER MEZ A+ “HRu L
CEERMTL NSRRI SSIANES), IRTTEES SEAEYERA .

3.4. g “RE - LW - S0 - SCEY” M —&SEikix R

FESRYG 5 SRR FUAIATT, SRARIURIERIET 6. MARA B oA “ =il 4" Seik i s
[12], ¥ “IERGSEE - G580 - RIALSEYI - IR SERE” ik NSL ik & .

LAt N VAR SR, 3 pHL AL 2R SEAER S IESS, G s “
BIE D LREIEAN 7 AR ILAL BN 38 - AE R G RN S H , K2 NMER AR RS,
SEAEER T S A R R RE T BOLSSIIMKIE SRR # A OB &, kA4S 5 IR AT I TR
S BRI AE TAE, RS SCRIT S IR 537 5 [13] . FH ) SE B 1T U 5 5] SRR i< e
X IR LIT R HERFE . MRS VPG S AT U IREEIG S, 355 0] DAL i 2 ek

N,
35. S OBE BA—HH % TiFMIER

454 OBE Bl 5 IRFE B BUL B FCMOR, N B AR - 1A% - 257 =AM 2 oot ik R [14].
FEEHARYERE, K URAE HAR B AR R O0H TP AR, W0 “RESRALSE IR AR p 70 A 7 “ e BT — o€
PHGFAT T RIMAETT 57 “ ReAE R sP AR BT IR A AL S Ry S 45, JREHCA P SR .

FESRRAESE, ML BV Sl AT sl BRI ST 52 510, RIRE R
WLH SE R R SERAC SR AVEVESF NI S T RO R I R R

FEGERYUERE, SRR Z KT %, SRR GBI E, TG REpIaN. Zald.
FULEIHEE D730 51 S22 EAE BRI 5 B & i F Pr 2 AR i o i /[ 15] [16]. I st 5 IR St
ELG f SR 3:7 80 5:5, 2R ARAIRE] “IREFIREE R, A M S IR .

4. FFYEXISLREE

ERAROL BT 2023~2025 AKIEd, HET bk BB 0 H RN SR FLIEAT T PR e 4k
B

B, EATRER HARER . WAKR CBAL + M MEEEe s, —

DOI: 10.12677/ae.2026.163538 719 HHHRE


https://doi.org/10.12677/ae.2026.163538

RS 5

BATIRIE AW SRR, BRR, SAMERIF HARARE T 5 Jim, AL EHEERETH
A, SRAPDEBOBCE TR AR, T ERAT TS SRS DU BRE AR NG N R
W5 R SR, Sl 8 20 T SR AR e UR AR

O R SEERAE BLAE AR SRR SCER A SRR R O SKIRFCAF I BRI ER AN 5 A
()it L] 2T - 8 S AR 7 SR A MR, EOREEA SE BN TT T St R T S 4R
H e, FE, KAERE & 2H 0 2AE S 5 SRR ETACEE . 577020 5 H 1)U UL I 4% A%,
RERFE S 3] SR SE AT . AEVPO 5T, MBS , SINIREE R, ) S S5k
FEIH (N SCEGR IR S I L], FFAT IR R B 2 AT 6 B K 5 N ICARAR 45 & I & 5 PF 4 77 3

5. BESLHEBRS S

MPEE SO LG LG, 25T OBE B — AL B SCEAE LU LA 5 T USR] I RCR -
ASHIT TR PG HF SE R R 27 ST G5 REAT TR AT 0 BRI S IR Bk st, Il i AR v 17 550t
SFAERE S AT B E . BeE ] SPSS BEAT ST AR EE, TR R E MR, DRI TR E R T
BF(E 2). HT R RS ERMIES, ATAPONLLT AT . —REELABRANESRES 5EE
FPew. AT ORGERY], WA ERE . ALNRZ 5 RESCERTYE ETE, RER 51180
DO RIESE N, 22 ARG “Ur it , 2 XS SRRENE R . 24N “ 13 - Bk -
TEW) - ABE” RGO AR MM NEEAR . LRGS0 5 H () SE AR 5 o, K0 2 AR R g s L o
EBHRFE 55 1190 75 NEAS AL IDE A EE R, 20 M S 2R it S A 2o 3R I 78 3 55 A XU (R i AS A B
AREMEREE . =& TS W AR R B IS BIW B8 TiH A 5] SHld R+,
AT EAERS ] AR B IR S L AR AT T R e AR 55, (et 7 HO Btk BIBNEME 5 ks e
fIfe T, —eEse A e SR R URAE DT 0 O R A AR BRI Rt R s B A8 SR A . DU R IR X 2 A
HNVAA RS = AR A SR B . IRAER S 5 RE H BT, 224 s SN P TR} 21
IREERL R 24 HEBESR R P IME, M0 2R W 4R A B AROR AR ISR Bkt o 2 M 0
MERHEA R 5555 TAE, R NA SRS B X5 R RS R

Table 2. Comparison of learning outcomes before and after the reform
2. ERREF IR

izt B B PH
HIR P45 73.4+8.9 79.8+7.6 0.0002
.75 2. (>90%) 10.7 19.0 0.211
A k2R (<60%) 8.9 34 0.219
L5 eI B IS4 (1~5 41) 3.45 +0.56 3.98 £0.50 <0.0001

BRSSP B, RIS A 1 RR A 25 TR R A
F5, WSR2 S AR ST BRANEIE By 454 ST 5 A S B S 4 L B IR e
SRR E SR, BEZRETS BRI EA TR, Ak, BOmE A KPR T 4121
VEIE A S5 R BRI IO TR B S, SRS /1 S B R SR T R,

6. ZEILERE

SET OBE B IR, A IREE — AL EAECE, I3 OO0, WIREEH AR WERR.

DOI: 10.12677/ae.2026.163538 720 HHHRE


https://doi.org/10.12677/ae.2026.163538

RS 5

S 5 VPN 7 UG EAT T R G S SEE . ORI “HEA + M AN AL, BidRE
X5 EAHARTHRE L RE, W “PRE - LU - SOl - BB DAL — RSB AR RSRAL RE S 9%, JE
1 2 TEPPUME SR BT B N RS AT AN S RV o SEERAR A, 12 A0 B SRR h < iR AR iR
B “FIR - BES - RIRT hFEIKRE, EAFHUIRSSHOR B St N AR FERAA R IR B Aw

BJE A=A T BB IR A — R INGR S IR E FR A R R A SRR A T 1, 3R
P I - TR - Y - SRET BRERRE R P IIANEERL BIRS KRS X NE, RR
“HERLY + EEER” WESHIRIELE: R RFE5EE AR O b R BT R REENLH], R 2
PRGOS BV RE VP A SRR, TR AT R SRR IR TR

E&WE

TALAMY R AR T 38 L 6 R 0R BRI R M (202460) 7 5 ATILE W 35 40H #04TK
TG SEERINE SR R RIS S (2025GAIG11T) .

SE 3k

[11 FE &kt ARl B AR (7 BN ST $ (3], A TG K 2R (B SR B AR), 2016, 48(S1): 113-116.

[2] Bkzty, BEbAE. 3w IR S O R TR IR T 9], MRS KSR (8 SRR EAAR), 2010, 28(3): 279-283.

[3]1 PBRE, £, flffs, & KICEXEET G K LEALE 2 SEI0 B 2R [0]. #0E HHE, 2023, 13(23): 1789-1794.

[4] H8E, XEE, RER, 5. FORA IR IR 229050 #A o d i SE R [I). 7 R U VE K S 2 4 (1 SRR,
2020, 45(1): 180-186.

[B] ZEA, ABE, XE, % UNABAA RN LR 2R R SCE RN BEHERIR,
2017(48): 101-103.

[6] xU&F, BER, BRI, S PP BT LIRS AR B BUC R 290 K SE AR MR ). BE R, 2023,
13(7): 4618-4622.

[7] Charzynski, P., Urbaniska, M., Franco Capra, G., Ganga, A., Holmes, P., Szulczewski, M., et al. (2022) A Global Per-
spective on Soil Science Education at Third Educational Level; Knowledge, Practice, Skills and Challenges. Geoderma,
425, Article 116053. https://doi.org/10.1016/j.geoderma.2022.116053

[8] Al-Ismaily, S., Al-Mayhai, A., Al-Busaidi, H., Kacimov, A., Blackburn, D., Al-Maktoumi, A., et al. (2021) Soil Skills
Challenge: A Problem-Based Field Competition towards Active Learning for BSC. Geoscience Students. Geoderma,
385, Article 114903. https://doi.org/10.1016/j.geoderma.2020.114903

[9] Zhang, L. and Ma, Y. (2023) A Study of the Impact of Project-Based Learning on Student Learning Effects: A Meta-
Analysis Study. Frontiers in Psychology, 14, Article ID: 1202728. https://doi.org/10.3389/fpsyg.2023.1202728

[10] FraGle, JHEpH, KBEE, 45 5T OBE BLEH HIILKHARRRHCASCER L], KK FER T, 2020, 10(4):
160-161.

[11] HE, BXE, FiReL, % T OBE HERIM T N AR AR S — IR BB IR R 5 52— L
B B AR AR FE N BI[I]. 22k 22i@ ), 2024, 30(21): 145-148.

[12] 0%, 5o, Fa, 2. "WZE M EEAnR AR = U 4E 7 se ik 222 D] BREBE ek 58 =R,
2023(3): 135-137.

[13] EWEE. ¥R R N B+ R LR AR B SO 5 S D]. mERIEE, 2024(2): 92-96.
[14] FEwekE, Jom, K, % OBE H& N A4 IR BEUA R B W 5[] #HE #-i8lx, 2021(23): 5-8.
[15] &ESHR, HEGE, S, & S TR BB AR R 5] (T eSS, 2020, 37(1): 110-114.

[16] Chang, Y., Choi, J. and Sen-Akbulut, M. (2024) Undergraduate Students’ Engagement in Project-Based Learning with
an Authentic Context. Education Sciences, 14, Article 168. https://doi.org/10.3390/educsci14020168

DOI: 10.12677/ae.2026.163538 721 HHHRE


https://doi.org/10.12677/ae.2026.163538
https://doi.org/10.1016/j.geoderma.2022.116053
https://doi.org/10.1016/j.geoderma.2020.114903
https://doi.org/10.3389/fpsyg.2023.1202728
https://doi.org/10.3390/educsci14020168

	基于OBE理念的土壤肥料学课程一体化教学改革与实践
	摘  要
	关键词
	The Integrated Teaching Reform and Practice of Soil Fertilization Course Based on the OBE Concept
	Abstract
	Keywords
	1. 引言
	2. 土壤肥料学课程教学现状与主要问题
	2.1. 课程目标偏重知识性，产出导向不够明确
	2.2. 教学内容结构与产业发展需求脱节
	2.3. 实验教学层次不清，综合性与设计性不足
	2.4. 教学模式相对单一，线上线下资源割裂
	2.5. 考核方式偏重终结性评价，过程性证据不足

	3. 基于OBE理念的课程教学改革总体思路
	3.1. 以学习产出为核心重构课程目标体系
	3.2. 通过“重组 + 构建”优化课程内容体系
	3.3. 构建混合式与互动式相结合的课堂教学模式
	3.4. 构建“课堂–实验–实训–实践”四位一体实践体系
	3.5. 构建与OBE理念一致的多元评价体系

	4. 教学改革实施与实践过程
	5. 改革实施效果与分析
	6. 结论与展望
	基金项目
	参考文献

