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Abstract

Following the laws of students’ psychological development and utilizing physical and visual models,
this study constructs a quantitative transformation thinking mode based on the “macro-micro-sym-
bol” triple representation. It helps students understand the connotations of macroscopic and mi-
croscopic representations in calculation models related to the quantitative understanding of mate-
rial composition, and apply these calculation models to solve practical problems, while simultane-
ously developing students’ core disciplinary competencies.

Keywords

Macro-Micro-Symbol, Triple Representation, Relative Molecular Mass, Calculation

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. BRI

MM WA 5 =Rk EGRAER AL 2R, R =5 Z IR N R, B = HERAE,
A EE VR R 1] SRR TS RGN R T = ERALAER IR, 48 AL S AR AE
“CEM - WO - A5 =ARAKT, AR B = Z S RG] EAHRRRE RN, B
MR E4E, TRIRST AE Bt R T SO B Y . RS BT A RR B Be 18, b AR 1E4b
TRAIZEH BUP, G B R O b I%, B0 RaRM R I2E B4 ——N B 4EEs10%
TR BEMAEERRAE N SHE[2]. X — OB AL R E 1A E B TR B 0 AU B SRR
PGSR TR, B2 A SN “25 7 2 “H%” KB Lem.

BT BT, Ao 1 EARYE = RS . BRI B IR M S R AR PR . b, ZER
BN ARBTHR AL T “Htt a7 B AR HELE s AR D\ 0 B 8 3 g S A 7R R [ A R Al oW o e T
WAL, AARBAHRAL T “EAH” WUk AR; B AR B R M P 2 A ik A (R R
HEHMXETFEARE " R TR )R ARIR R, AR CHRR T S AR R
SR AL BB AKYE . =R ERAEAR R FEAE A, SRR T % - - FPE R XL H
Bro

FE AR TR MEeeh, UM I BRI A R - e - SIS -
R AT - mmACINZR” [3]. AEBCEREIEREE, SCNPPREM A A XK R SHES, RETHERN
PR ARG IS, B B AN I 25 XAACIZ ORI Al SR IR HE, A DUT R
L AR T 22 AR R RAKIE S 2] o 4R, AT URRTS T (5 BRSO AN AT 5 2Z TRV
ERFABYET A, DULEA A G2 T 5 A A B I R RO R AL G (R kA AT AR R A2 8
7 AN NS R, IR B A B AR S A BN AE IE R R R, BRI L R TR

DOI: 10.12677/ae.2026.1671413 624 HaidtE


https://doi.org/10.12677/ae.2026.1671413
http://creativecommons.org/licenses/by/4.0/

7RI

2. BFERSH
21. A&

N (2024 FR) SR VY SR IG R 3 (MDA KR ) B8 17422, (A I S5 95 4RI S SR A
KIHHE =M NE, RENEMLFERKTEIMEWER “TR” Ml miR sl #FEhEanh
SANRES, URE 1 e, URE 2 A, BRI 3 WAL AN RAR ST, i AR
() 3 BN AR VR 3.

VIR AR ) 52 B VCRA ST A 1 DY MZ o IR s A o T R B S S M 4 TR B B
HEA & TCF & LT E AR e R R E BT, A e B RER B R 2, VIR
FAG W T 1) s B TR . AR IR AT R B L TT 5 o) A R AR DG S B e B, T
B B B A ST I
22. ¥

AT O 3] T AR AR IR AN O 5, A2 s SO B E AR IR S 2 T
R, EREE AR S 5 HAIE B . PR SERAR UL O 5 25 WA 4G 15 75 T A7 AE BRI I HE[3]
T5h, A RMX ST RENY I NERYITER RTINS EIRAER BT, 24X bl
CAZ I A, FEERAT R, & E A S 2 T S A SRS AR AR AR S, JU K
PATESONZ B AN SR T R AR LU 5 e B D B SRS X . Ak, 2A2E R 5 A LB B
I, 585 29 B2 J7 RE SRR S TS50t 2 A7 2 R X

23. BLEFBRR

B SRR, EMEREAY, @K - - FIEERA YRR, R, B IR MR S OAR
M RHZ DR TR .

I B R AR S B S, AR IR P AR TR R SR S, T 0N R, B E RN EA
SERRAVE R EENE, BHRAFEEMSHS TR LR .
3. REHFREEIT
3.1 ENEN, ErEm

M < > (Sae) < > (e
A A
R g\\\\ RE—MKGT
i 0> ¢
REKZMY TR EITCER. #ot RE KD FHWDNERT
FHM A AN A R

Figure 1. The meaning construction of the chemical formula “H20"
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Figure 2. Assembly and disassembly of the physical model of a water molecule
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Figure 3. Calculation of the relative molecular mass using the water molecule model
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Figure 4. Instructional design process diagram
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Table 1. Typical exercises and analysis
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Figure 5. Label of a milk product
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