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Abstract

Interdisciplinary graduate courses often lead to excessive cognitive load on students due to the ac-
cumulation of knowledge from multiple disciplines, which negatively affects learning outcomes.
Taking the course “Microbiome and Metabolomics” as an example, this paper systematically intro-
duces cognitive load theory and analyzes the mechanisms and specific sources of cognitive overload
in interdisciplinary teaching from the perspectives of intrinsic, extraneous, and germane cognitive
loads. On this basis, four instructional design optimization strategies are proposed: “sequential con-

» o« » o«

tent restructuring”, “visual scaffolding construction”, “case-based anchored storytelling”, and “cog-
nitive scaffolded exercises”. The theoretical principles by which each strategy reduces cognitive
load are also explained. This paper provides actionable theoretical guidance for the reform of in-
terdisciplinary graduate courses in medicine and related fields.
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AR, ETBRARL” “Hr TRE XSRS B R T SRR SR A R[] fEAEIRR
P& E AL AL RGN X LTy s A R AR, X T A A RIREE A BE D3R T T
PRl %, AR CERARA AR, WIERAE R TR AMEEER
FEBRIE. SRR A5 AU O BUAE B R R, B E[2]. B, BORMZE w2 ulT i
PSERRRAE, A BITBURA MR R L, kA e ] 2 SRR YR L A AR DR 27 17 R3]

5 2 RLRRE M ECE B SE T I AN PR, AR R H R 5, BEAR 50 E” 1
T AFELE SRR A, T BRI A (B A E AR A . e WG B2 AU
MR OMER BORIF I DR B 77k . RSN AT AR IZREE D, IR ANSRAN “2 AV,
WWAME BEANE” KRBT, KILUE, AMUORFEZEERBCR S ITITN, S0 B 2 BT TT I X8 A
DB 4]

1.2. INHISIETERIL: — MEZM IR

Fl 1988 4 Sweller $ H i\ &1 61 i ¥ 18 (Cognitive Load Theory, CLT) LK, X —FRig k1 #2- BeiH40iisk
BREFEN S HESE 2 —[5]. CLT TR ANMI/EDIZEEAR, MKz aEA AR
filo FEIXANIEANE b, BRI R AR AU A TE . AMERFEIR =28, A IX =R RS
T BRI R N6].
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276, FIRAE B, XESRHEGE T HNAE S AR . R BCFHAAR Y, IR 5 &
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HOGTE AU 2 R A M S SRR, MARARIZ i T fE . fEE P, T[] PR
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BN EC X FRTAE S5
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1.3. fIREBESENX

HATLE S8 “RdEmA S A" AR S, Sl IR DUR A 25 RHREE
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(1) PMTEIARD A

WIEffT, HSRBE, MEFINERAGHELZES. RFEESXIMER, &N nEZEEA
FAHRZMA . b, Haidiid “16SrRNA” XANARE, XFHEMH, FfiR4E. HEHEM “16S rRNA I
FF AT T B I B R 2 A7 B RS — T F 3 S LA SRBRI LS, I+ B2 B (5 BBRA 2 1,
WAE ST B R, sk, WA AT S22 2] EARIIAS BURS M B R, 0 vt BE T 8 1) = [ it S AT PR
i, I AT LB A B H U . ARSI ECE /NP BRSO — e AR 4,

(2) AMEINFN R

ANRBEER S5 RAMEAG, BEETUREI. BREET AR .. AAEWIRILER, ©FIE
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HARHIERZETCBI . SMEST, ta R Z it v B8E TR R B fE

(3) AHIIARN A far

FTiBFOCR, $RIE S FH TREMIRE . BEH AR LT R C AR R, B aEm
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2.2 INAIRFTER 5EFRIR BN ER M
P A RHRAE 5 A RHRAE A LE, AR G 7 T BAT AN ARk (L4 1) [7] [8]:

Table 1. Unique challenges of interdisciplinary and single-discipline courses in terms of cognitive load
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FAEWRARE, MR ZREL, WA BN QS AR B S AME. i, B
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3.1. RESREHEENRIE

(1) MESHE . RiBERREEK

RGOS 218 60 /A, XML EEBIE T 2 R, Aotk T
“Flavonifractor "X JE A= i B 4« “ 16S IRNA”IX Fh 73 FAric ), PLA “ 34 43 2K 5.7t (Operational Taxonomic
Unit, OTU)” SRS AT 28l 78 k4 “ WA (il - SR B0 75 (Liquid Chromatography-
Tandem Mass Spectrometry, LC-MS/MS)” X Flt & A AXZ§ 44 FR AN “ 22 [ B i I (Multiple Reaction Monitoring,
MRM)” 552 [ SIS AEMME BB “ R i ” XRGH ik s B E R S RAEN Y
M 7 TSRO UL ‘I BFIRER” &5 50 TAREIG IS BARAE R . X 2ok | AN 22 B R AR
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(2) HRAZ H R

S B B 5 2 R A RTIRAE L 7 SR AR A7 AT AR SC AN I S i 202 (Desaminotyrosine,
DAT)” YENTT R B . DAT J& il i AR SRR &7 A 1) N7 AR, ORI, A A D e
IEAA I R T A . AL EE B R AR S DA B A O R, R R B S R
B R AR A
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3.2. IMECITTROEERIR
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(3) BRZINENE T SHELEEE R

RIS 2], JEARN AR RN ARSI, Wtk —R, SR )R, R E
k%, ASRARHIY T BT AT B A FR A R BA T R A B IXRPRRTEIRAS, AR AR SR R
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3.3. EXHREEHIRD

(1) Sh=BEMAES
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(2) ZHI5 B

WAE R L DAT NEBIEF, wlA FRL R E R 1) 27 sRE AR RE . TERE RS, dFr 2
Flavonifractor; %] 7 QI 4Lk, 15@ARRL T LC-MS/MS J7iETF & A EREEE, Hr&EE—NER
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41. FIHLAREN: BEERAESRR
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DU B AR BT Z B R A T iX ik, SEAEREREAE E %3 T, OCERAK, AESHR
Po ARIERLATRAI B BN AP EL, BB — 0 P IO IR ARIE R, XA 2 E—F
BARE T . SRR EMAEN L, AT LC-MSIMS AT EE R MR T “— Pl —K” 1)
BAEFM, FIRGESR T —/MEEOS, ZE—FREA. &6 —MEFHNEZm . BRmcs
477 R. MetaboAnalyst. QIME2 X6 ff, =4 BB e feis TS, AH B A 23 &,
B TIRZ IR

4.3 RERGINEMMEE: RBABEXGH

XA RIS A% B A . M SC T U 1 1 A 2R AR R B MR BN AR o . SR —
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RGBSR . XFE—2k, KBS MAFELZIMMEE L, me¥Er cBiEE P kaREMN4. X
FEEAL, TR 7 AR S HCE T RIS S SRS (1) & R -

HARERE B, BATH DAT ity R T —4 “BlAIRRE" .

H—F, e — ISR RN, BB T R I ) 2 B HE N M
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T CAERE - TR - AR = IR BRI . B AL, 45 Y DAT B SR, ik AR — AR
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