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Abstract

Mathematical concepts constitute a fundamental component of mathematical knowledge. However,
their high degree of abstraction and complexity pose significant cognitive obstacles for students, re-
sulting in unsatisfactory teaching effectiveness. To address this issue, this paper proposes a dual-the-
ory integrated teaching model that takes the cognitive stages of APOS theory as the cognitive foun-
dation for learning and the methodology of the RMI principle as the methodological guidance. By sort-
ing out the APOS theory and the RMI principle and analyzing their roles in mathematics education,
and taking the concept formation, a way of acquiring mathematical concepts, as an important bridge,
the RMI principle is integrated into the four stages of the APOS theory to construct an integrated
teaching model. Based on the integrated teaching model, a teaching case for “The Concept of Func-
tion” is designed, aiming to promote students’ in-depth understanding of the function concept, enable
them to comprehend mathematical thinking methods, and foster core mathematical competencies,
thereby providing practical reference for teaching practice.
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Figure 1. The four-stage relationship of the APOS theory
1. APOS FEiL U ER B X F

“ERAET BrEGRATREMIGE R AR R #ATIRAE,  XR” TDLRIRBLSE S, HUEA
X, BOFBASE, WL BN, WA LIRS, SRR ZUMEE it 5] 1% ) R Ea B AR E 4R
Ly BT OA N EESRRZR, X R HATINBN, RIS BIE, &AL o, iR
5, WSS ECA ML S @A R AR . X — BB, AR R I R R P kAT “3RME” . (BIE
sk “BYE” 125, XML ECE RS AR S R

“REFE” BrBOR AR . AT ROBAE “ERAE T IR B R I, A RS R,
B AEH, Pt SR, B0 “fE” WAL R B YE R . fEULBT B SRR T BRI 1R
VRSN, W LME BRI E Rl r, HiENAESE, KRR, SAEERNEL S B TG
MG BUL I RIAS i B, 1818 ROR B KA M & A B ) 4 R R AL

“RR” BrBOR RTEMI AR RN TS I N A AR AL, R iR R A
AHASHIREA, — DA S ERAE RS R R XA W R gt s, IS, BUeEss
7, BREERIE RN B . AR B ARSI AR A5 IFARRRE R, BEA

DOI: 10.12677/ces.2026.148639 570 ClE e E= R


https://doi.org/10.12677/ces.2026.148639

Ji%E, XK

Bk IR S AT, EREECAM SR EANE, REN HBCA RS R R, B R A5 B
IPNERVNIY 4R

R B BORAREM BRI . AR A QR RRIREH 05 5T A
WIS &, BATER 22K, Ba, H98, W RRBHT E & 2RI T, TERE . £ B,
AERENS X AR S T DO SRR, e PR A T A fr B2 15 i T X AN I, RN e s
f oI, BEPLALMR RTS8, AT R b fff ok il 7L

APOS HigHR7R 12 A S 1 DBt AE, A RARSRAE 2 B E N R R SR [9]. A
WM T — MR GALIIHEZ, NBOMTHIE Bt A 3R 4 1 I S BB SR A

2.2. RMI &l

RMI J5 U2 3 E 2 FRARFE Bz, & 2 FR K R (Relationship) . B (Mapping)-5 [ {# (Inversion)
JE U FETAR[10]. RMI J5 D)2 252 v ko FH R A B D7 vk e, 00 BRI “Heqb” AR 11]. 7E4h,
— RO IER R, HRI, RENAIE, I AR T 5, RO TR, B, SR, A
AL ERE AR, 2R AR . JE 2 R T E0 0 R R R B B A . & R Rom
—HFERM KRR, HPOEERWENRER x, & MER—Falps, @il M mER, BERREK
REEH R WL AR SR R, AP ERAESR x MBS x", QeI DAE RO PSR x*, W
Wes, RIS M ATAAGE TR R x [12]. RMIJE I SHEL A0 & 2 Frs o

M

R » R*

v 4 v
M

X | x*

Figure 2. The theoretical framework of the RMI principle
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Figure 3. Flowchart of concept formation teaching process
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Figure 4. The connection between APOS theory and the formation of concepts
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Figure 5. The connection between RMI principles and the formation of concepts
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Figure 6. The connection between APOS theory and RMI principles
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Figure 7. Teaching model based on the integration of APOS theory and RMI principles
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Figure 8. Temperature change chart of a certain city on a certain day
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fE% 3 2019, 2020, 2021, #1 14.10, 14.12, 14.12, B,
2022, 2023, 2024} 14.12, 14.09, 14.08}

Thttps://www.stats.gov.cn/si/ndsi/2025/indexch.htm
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