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Fig.1 The 10 successive reactions of glycolysis
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Fig.2 The breakdown of the hexose carbon chain in glycolysis
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Fig. 3 Data analysis for Query 4 of the Class Survey 1:the comprehensibility in glycolysis after learning by the

sequential method
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Fig. 4 Data analysis for Query 5 of the Class Survey 1:the level of memory retention in glycolysis after learning by the

sequential method
B4 REEE—ESE ( “FE " FEIERBRICICEE ) 8RS
(a~d) JbrPBEAR: . ERIER: . BRI A, DU =AM RS S 2R 00T (5 Ll (o) [ RRS AT/ i Ge 243
Wro () AR RS AR/ LA . AL 8] EL A2 Funpaired ¢ test; *P<0.05; **P<0.01; ***P<0.001; ns: JCEEZES . K EFKFE
K3, EIi~550 RS0 1~5. e, THYMERBARITA BRI 1P R ER

AR, X2 80.0% (& 5b), ERLKHT
R 87.3% (K 5c) . Fifi2eidd, IWHAES
AR 8953 90 1.0% F10% (F5d) . X
KA COBESEMIE” BRI, BREZECEEENH
PR RS T .

Xof M T e 3L R A A TR A B B T T R
N, AR B 45 45 43 0 2 4.42+40.59 FT4.05+
0.80, HWF5EA: 2 4.40+0.70, W2 6] LA ITEA G
e (8 5e), BT A AR Rl e — i
ST, S ETE RS A M L R G R

(P=0.256 4, K50, 545 4 AHILES, 4F
Wi ML F )R, ARG EAERRR R
" ARG, TERAAVIRE “CHE%ES
w7 2SR, NI TR B CRERE R A
Sy, MHS %5 48—8, APHERPIRAEZ
[ERCZERTE ST

FEVEM R A “CRESE ML S A g
TCRERE () s 2080 s, A1) FH I 7 2 >
BAREN HERR B R S
o R R, 10250 mE T, WHIRES MES



2024; 51 (10)

KRE, % "CHERESS” BFEEEBREEHIEA

<2779

(@) JEPEARE (=19)

0% 5%,
m:
2
m:3
48% 4
M5
(©  ERAARE (1=20)
0% 50,
Ml
2
m:3
4
50% | )
bR EARVE

(n=19)

(n=20)

(n=63)

= AARE

[ HESEE DNl ia

(b) R KRBT (n=63)
0%

m:1
2
m3
4
5
(d) T2 (n=102)
0%1%
|
u2
m3
40% 4
5
()
6r s R
1 (n=39)
[ RIS WA
4l (n=63)
m
R
2 .
0

Fig. S Data analysis for Query 1 of the Class Survey 2:the comprehensibility in glycolysis after learning by the hexose equal

division method
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Fig. 6 Data analysis for Query 2 of the Class Survey 2:the level of memory retention in glycolysis after learning by the
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Application of Hexose Equal Division in The Teaching of Glycolysis®

ZHU Li*”", HE Rong-Qiao"*"
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Abstract  Glycolysis is a fundamental topic in the biochemistry curriculum, pivotal for understanding glucose
metabolism, and it stands as a challenging subject in various life science disciplines, including microbiology,
marine biology, zoology, cell biology, and bioengineering. The process of glycolysis encompasses 10 successive
reactions, involving numerous enzymes and intermediate metabolites, making it a complex pathway that both
consumes and generates energy (ATP). Over the past decades, and continuing to the present, the standard
pedagogical approach has been to explain glycolysis step by step, a method known as the sequential teaching
method, which has not yielded optimal educational outcomes. In this paper, we introduce an innovative teaching
strategy that frames the overall reaction of glycolysis as the division of one molecule (6C) of glucose into two
molecules (3C) of pyruvate. To achieve the equal division of the hexose molecule, a phosphate group is added to
both the head (C1) and tail (C6) of the hexose carbon chain, resulting in the formation of fructose 1, 6-
bisphosphate. A critical chemical bond breakage at the center of the molecule (C3-C4) then occurs, yielding two
molecules of phosphorylated aldose. The subsequent five reactions involve a series of steps, including the transfer
of phosphate groups, culminating in the production of pyruvate from phosphorylated aldose. This novel education
approach, which begins with the concept of “equal division of the hexose carbon chain”, is termed the “hexose
equal division” teaching method. Graduate (n=63) and undergraduate (n=39) students were enrolled in a teaching
research study where glycolysis was taught using the “hexose equal division” method, followed by a
questionnaire survey. The results showed that before receiving the “hexose equal division” teaching, students
found it challenging to grasp and retain the steps of glycolysis, with the reactions being prone to be forgotten after
memorization. However, after employing the “hexose equal division” teaching method, the majority of graduate
students reported that glycolysis steps became more comprehensible and easier to recall compared to the
“sequential teaching method” used during their undergraduate studies. This same approach was applied to
undergraduate students, and a statistical analysis revealed no significant difference (P>0.05) in outcome between
the two groups. Consequently, the “hexose equal division” teaching method has been shown to enhance students'
understanding of the glycolysis mechanism, aid in memorization, and encourage independent thinking, thus

leading to improved learning outcomes.
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