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Teaching Reform of Analytical Chemistry in Food Science Major Using
a Dual Linkage “Three-Phase Learning” Model

Linghua Chen ~
Jinshan College, Fujian Agriculture and Forestry University, Fuzhou 350002, China.

Abstract: As a fundamental discipline course for food science programs in agricultural and forestry universities,
analytical chemistry faces several pedagogical challenges including inadequate integration of general and specialized
knowledge, uneven student preparedness in chemistry fundamentals, and rigid implementation of ideological-political
education. To cultivate food science professionals capable of meeting the evolving demands of new quality productive
forces in the context of emerging engineering education, this study implemented comprehensive course reforms
across teaching content, instructional methods, and evaluation systems. The restructured curriculum emphasizes the
integration of general and specialized knowledge, interdisciplinary approaches, and seamless incorporation of
ideological-political education. Utilizing blended learning and peer-group strategies, we developed a dual-linkage
instructional model consisting of three learning phases: “pre-class preparatory learning with peer supervision, in-class
formal learning with peer assistance, and post-class consolidation learning with peer reinforcement.” The
implementation of this model, combined with a comprehensive evaluation system incorporating process assessment,
goal evaluation, and value-added assessment, has demonstrated significant effectiveness in strengthening students’
chemical foundation and advancing the professional development of food science majors.

Key Words: Analytical chemistry; Blended teaching; Peer group; Teaching reform
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TR AEM 3T . BMERFFEZMANGE S ITEM R R, 8 224 H R 5 ST 55 (1 58 BB 1 0 o
KA H A RE SEREE, W R S DL RRR ANE SR ST B TR AR B R
IR B RIN. TR IRAEE Z PRV 2 AR B ECER R A RE .. EREEERF, #
45 & o Ak S A0 AR R TR, BN A B BRI Z, B, B S B0 S Wy k4
TN T A R AR AL B 30 s AR . EARR RAH ), (ELIA VAR €0 SR DR E0AS [ o 800 1 2 A 33 i
MG BEARR, AR R R, B3 e e BT 2R 5. f, “@RFLmEes s,
WA G A RN ER LT, BN B EE R oM 7 2ok E 5K P R TR, 5
SRR R R, AL & SRR WX R O BT R H AN BE RS AT 50 AR T L R,
W RETEVE RS BRAG R B FRAA T M S e . REE R M AL & TR, A SR R A & I m R
N

Guit s (RS, Ro)ion, IRAEXHF A EDN KD EFA Bt e RIiFSH. 201745
2018 LM (AL LR T A U, AR T NBON B —, IR BV G = AR R 25
oL EIAKRE RS, BFLEME T RRMERR, XA AR IRA TR ok 20194 KT
RGBS, BUOTRIR AN, NEMAAE R R W RS, REERE
FERRAR T EHMESE, (EfZ A RIRFE G TS BT (EA A Z, REXH
SR T I A IR, AR SRR Bl R AR A, B S 5 IR RIS I e L S5 2], A
TR TIRFEE I R . H2020 VIR R “ =287 fia, B FWEIRE M S5 E S L
WAE, S REMNEEZ, HEFRMEMEY, RS R R R A, 2596.09%. SRM20214% H BLAL
SUNEIS, FEFETHAGE S, BZERRER SN TS AT SO, AR E
R, XK G T B, IR GRS RN S5.22%, HFE RS N89.55% . (HAT
PREEI A, B B PATE & N 1 I R AR A B B e, FREhAb « =227 X, FRfEER
FEHCET IR, e SRR ARIRA ROER. £2022%0, RERSA PRI, HIRF 5 %R Rk %

RS RRBLEZ. SFHREXBFEREMR LT

T H WK A 45 27 24y AR 145 2 S b 3 U BT ST 1 53 TR R kg 2
20174 (fE R AF) 70.56 77.78% 71.11 92.59%
2018 (fE R AF) 63.74 67.24% 69.90 90.40%
2019 (B & %) 74.18 83.58% 76.94 94.78%
20204 (= 2450 69.26 70.31% 76.55 96.09%
2021 (=24 60.83 55.22% 69.49 89.55%
202240 (=244 69.17 70.49% 73.54 93.33%
20234 (=240 68.48 71.11% 72.51 91.47%

®e AHETU(ERR. REHATUEREBIPRED A

B 0-59 (R Be#%) 60-69 (K 1%) 70-79 (%) 80-89 (K 4F) 90-100 (£ 75)
20174 7.41% 34.26% 29.63% 24.07% 4.63%
20184 9.60% 38.40% 35.20% 16.00% 0.80%
20194 5.22% 19.40% 30.60% 32.84% 11.94%
20204 3.91% 20.31% 28.91% 38.28% 8.59%
2021%% 10.45% 38.06% 38.06% 10.45% 2.98%
20224 6.67% 23.33% 45.00% 20.00% 5.00%

2023%% 8.53% 26.28% 32.59% 27.41% 5.19%
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T E70.49%, WFEKAEHRIE3.33%. FEE “ =% B NFRE R, 2023045 & #0250 br
il TRV I BCEE S, EE T AN N, WEEAN MMES 4 AT S R Y R SR A
SINTRE I AL VA, X AR AR S I PR T s Rk . Rk, R 20235 K 14 25 X7 35 43
4B i 2 52022 0 3 AR, (HE TR 7o #E k. B EPEB AR AR, BUd2023 % URFE 2
B GT 3 5 FOURFE e bt SR 2022 W A5 N B (URFE AL VP R G°F 39 43 PR A 1.03 4y, BRFE Je b 3R R %
1.86%), NLAGEI 2415, —H ML R 2 E Z 5P >0.05). WA, PWIL =F9LhE « =2
BRI HE T2 B, 2021 R AR % K0 bR 2 AR B0 MR 4 2 A v T Ak (15 EE38.06%) 5 & (& L
38.06%) P N, RIF S5 G2 T 13.43%. 117120224% 52023 % VR FEIE bR 27 48 1 RTE i S0
FEER TR EIKF, 75351 845.00%F132.59%; H B I 500555 H 18 5 H 2 51°825.00%F132.60%,
AT 2021 B3 AR Z - FH(P <0.01). [FIRF, A T20228 %4, 2023902 A AE AR PR E H R I
LIRS EEIRTT T 7.41%, RSB G ETF T 0.19%. 25627 A2 IR 136 2 R (L3 7 39 40 A R ks
K AR VER I (B BTG T 1Y 7 FRAE SRS ) DL R BRFE A VY i St 93 AT 17 T 1] I B 22 21,
16N ST A BCF PO = BCE RN, =27 SRR ECE RSUR B B AR S R AR A A B
HHEE T B RELRCEL P REN S EHE. £ “=2%7 AR EFELE T, REAE SRR
RULIRE, #HFh R B &R B m R BEROR IR ), (05 R a5 s R e 1 RR 2R R
FrRaD Bt TR e A, HEShHE 2 2R R AR ERY, JR AR RSSO TH
JREM A GEAE RS T H SR, D N B R & i & S S 1
AR BREUN B, BT %A = R ERIS BT, AT ZEST R 7 RS EAl, R T RIYEM
HEER D, AR T BT A R R .

MRHE2023 0 & fit Tk A (1) 1) 46 R A 45 R B OR(WLER ), A XIS « =57 BT iR &

KT WEH “=%” HARLRE

HE LR/ %
VA A Y ) AR
FHEAE  WBEHE RS AREE

RE B RA AT T HIR SR 85.93 11.85 2.22 0.00
L EEEREEREAN TR SRS 88.89 9.63 1.48 0.00

AR TIA LE AR BB G 83.70 13.33 2.96 0.00

5 VIR IR () R, B S R 90.37 8.89 0.74 0.00

pERE e e ik E A 7.41 55.56 29.63 7.41

FFE ARSI RN ASE 2O PR AR 2 5T 7 Bl 82.96 11.11 5.93 0.00
I A /N LTE o e 5 7 e v R A A 81.48 14.81 3.70 0.00

[F) P /N LT B 1o 27 20 0% 8 5 3 D O D 86.67 10.37 2.96 0.00

[F) B /N 2H 20 53 22 T 1 EL 5 B R 80.00 12.59 7.41 0.00

HEACEN SRS RV - ] 91.11 7.41 1.48 0.00
WL B EfE 85.19 8.15 6.67 0.00

BHRAYHT . 1) AR AR 84.44 11.85 3.70 0.00

BIHT R R e 80.74 14.07 5.19 0.00

Xof AT 43 M 2 S AR R R 91.85 6.67 1.48 0.00

X 3 A R 0 Fr) TR T 48 15 AT 4E 24 (¥ A [ 91.11 4.44 4.44 0.00

Rl WIS “ =227 PUERE R B 92.59 4.44 2.96 0.00

PRAR BB AT EE 88.15 8.15 3.70 0.00

URFE VA B0 GL AR+ H AR+ E) A T EE 94.81 5.19 0.00 0.00

WAL AL RS A VR A AT B 85.19 11.11 3.70 0.00
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HE BA B RN KEPHCEEA AT, Sl RE NI, ARER T REMR,
FEAE B EF T BIATME Rk K QI BE 0 R AT IS 1 WD, [R5 1 B ST
o AR H T2 MR ZE R KR, DR R A A N 7 B 2 ST I TR S 4H . 0K
— B PR ER L AR R TS R REAL, AR S AR S ST AR IR AR TR Bk

4 HERBSHHERE

W) “ =27 BN T &M e e s, SEGR— R E R, AL
MR T SRR, EIEREER A RN R RPSIRET PR NEEE S TR
FIHIT BeE Rl 5 ¥%cit, AR WS R IER AR, R R IR SOER, B E A, WS 2L
BN IR A X =W B RAR R, FUT B AR, A R e R e it
41 WRETERGEREE), REHAXREN

2k 2 IR A A R AT A 2 S . R S TR . WS RO o AT 2 B ) 2 AR
BRI FIARMNA T, HLEESS] RN, G %7 5l MR, i
2 SO E T, VR A8 AR R A . Dk O B s B S, R BT,
RIEUFFEEANELE) B2, B S5R%7 fEH, TR G2 ST o R A T 25 5 1 11 2 S Sk itk
MR AR, WRATA RO R TR A R R SR T B I AT SR ARAIE . 7 S K — S A B )
REIIEA RN aE, 22 E WA SE BRI, e “IH B , IAMEE SRR H
) ) TSR 2 SRS, Nk, BOMRMELL F M SRR 51 2L, SRR T ARIRNE
SIHAR SR, BEES E NS, 18 S0 T B R B A o AR TE I AT 4 B
B S), VAGNVREER AR B A, Akt B SRR BE . AT BT A ) LR
TBFEIL, JEEO% LR, HESEREENEE, HxERNTL FEE T E.
4.2 WHRBLHEEEIT, TESKRE

28R E R INAE B Eh AR E I BT, o @ R e T B 2 AR KR SR R
TR A I TS U e B E A AT WS R . T AR TS S RS R REA R T
SHTA S, AR DL S 20N 3 15 S B B S sh (B 5 2550 L 0% NS MR 5 5l R A2
ST AN T IR RS S IRAIE B, 1 e LRSS ELE R P S A A
BEWHE AT 5SS BTGB R 5 i T IR S 2 Ah . Wl 4T 3 s B iR & R, e
WA s . R A WS 5 kAR, X 7 B BTG O A A R
B HMEE . #AESNIRS THFNE, #eAEsh s Z e ey, EERsFIHE
DI UR AL N [R) IR 4 HE A 1 . 2 i AR AR I 4% 3 PN AR AU RON OE B IR B T () 50 T
B 5, WRAE MUK 2 ANHME, BT RE A RTIR BE AR BN 1 se i ig g, kA
MRS 5% A OHEES, BEITEBLE X E%, R NSRRI oL, (ERSE R
HREURIR,  BRAS S ST K
43 BREZRENEERE, FELEIYERE

5 AR b RTI 56 2 6 BT S AR EAT B S I B R B, SR, AEHCESRE, HUTR
P 43 2 AR AR AR A L AN I 36 %o 2 ST RCR R ARE T o BkAh, KR—#A TG E R 7, —
S SN T IR ESS 7y, REUT W22 M A R B MBI R E REANIT RN XEEERIT R
SN L A B D %% D3RR AR SRR 2, DA i e BT RS A A N TR
FHRFESUS T2 T W AR H SR, XM ILR SR SE R, XA T I S B AR
{EAEHAAR AR P 3 R IAEE , S A AT X SR ) SEBR SR FE BN 2 o IX AN T A AT
Wk g, WHRS T EIEE X ER SRR . AMRA B IES AR S4T R, sl Fs
o A b 5 6 AT N o O N R N R T e gk B . B A ML E SR E R, b L
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5 2% ORI JEUB EE A, DR H B HE R . IR BRI SRR I AR S A, LB A
AR R A B N RE A0 SN R G, T I RS e R S A AR N R R R [ Y e
770 TRV i S0 AR RS R S L B B0, B G AT A LA A1 LV Bl 2 ) 2 ST I SRR
BRAh, ARl i B REALEL A R R A G R R L AL, RS (OB B S BR OB [R], AT &
PR FBOECFr ERRBZ2 A A R AE 14T 9.

REXBARFRIR B ERFUEFRI =M. AEFEIRBIRAE MBI A, 5
BN RE T, BRIRIR R Eh R B EBIE . BREE N SCUL R RS 55 . B,
[P /N2 3030 58 20 Ak BB 6 BE A i sie il R P BV R I 22 RS i) . TRl E . B R
THESE T HZ - AR S E T 5, A A RS AT RO P A RNRRR S BT . DUREAT . SR A
AT AT T S8 A E A 2R R AR SR AU, 25 & BB P e X AnAn SR, ARJE R 2R
FURILE) “dRFEAS” B, el s . DR DUEHE . L RIETTRE /N EIMIRE " 153,
BAEA OB AR B PR AR, B RAR O S BHEAT YR . SR R R T, R 4
BB R MR mEAS, AT ETE R, B TR E RIARE . IRE DU B, A
A DAAR S 2215 22 7 T e MR AL IR BE 27 30 o 8] G JEE it 34 59 1) 2 A Tl e 0T 3 - 26 11 65 it 1 e
HEE B N2 SRR SR IR 2, T2 R 7 BRI IR T2 R AT B S 5 SE BBk
MERLT HSESR . 2R SE3E . KAIIH DL T ACA R H 8536 30, i8R iT B 3, SEl

1

5 45iE

RIS 5 R B FRE BB U 7 R JEIIAT ShB WNA, NFS S Ak 2 2 R B RN T35
BB A A BRI B . ST R AT 2O O R, BT A . XS, B
N7 MECFNAFE THERMRE R, 2T T E AR, BT BEE A, EE) “ =27
RAROHEE T R BEWREEREDTR, W3 738 g 55k Qe /1 5610
R BOREN TR S B, SEE SRIGE N, EATWEE T ENG S ER. WAL
HEERERE, P ECE AR T B S A AR AW 5, 2R R S A Ak, HmE
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