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Abstract

Computational literacy is a core component of junior high school mathematics key competencies,
directly influencing students’ effectiveness in mathematics learning and the development of their
thinking quality. To address common issues in current computational instruction—such as students’
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superficial understanding of mathematical principles, fragmented mastery of algorithms, casual ap-
proaches to computational procedures, and shallow use of errors for learning—this paper proposes
the teaching philosophy of “Tracing Principles to Act.” This approach emphasizes a solid under-
standing of mathematical principles as the foundation, mastery of algorithms as the tool, and stra-
tegic selection as the wisdom. Drawing on typical examples from the PEP textbook, the paper ex-
plores instructional strategies from five dimensions: tracing the “source” of principles to solidify
the foundation, exploring “optimal” algorithms to enhance efficiency, establishing “standardized”
procedures to regulate the process, using “errors” as mirrors to deepen understanding, and inte-
grating the “charm” of mathematical culture to stimulate motivation. The aim is to provide a prac-
tical pathway for teaching junior high school mathematics computation guided by core literacy.
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Figure 1. Mathematical reasoning interrogation flowchart

B 1. BEEE)RiEE

wE 1 PR, BOES 2B N, 5SS E ARIGE RIS, FHE RN, AT RE 2
PR ——INiE R, TR . UL R B IS CIRYE T MRS CIT T . AERA
T SREBRRIERKFEL, BREE 7 XA EIRFE A e BN NS .

Pt R HEEH N F R TEIINENIN, #OREZ N —4a) “Ntha” , filE <77
TESAE AR, Agnam AR, WIS “B” 2 4r[3]. MEA I, BHEARRNEHRZ A,
HIRZ Ko

DOI: 10.12677/ae.2026.164814 1579 HEHRE


https://doi.org/10.12677/ae.2026.164814

D, FEAK

42. HFEZZ “H” , RASHHE

FES AR S FR LA b, SRR RARTHE SRR B 08 . BUME 5| 224 WA R S 45,
B IR Rk FE R, b CERESEREE” BIE R, RS HUERfGE Z %.

DK\ LA S mei” Seml, 5 (-3?) (-2xy)"

KR—TE MR R ARE LA, W RN . iR UL R IRIEIZ . RN B, L
e BB NE ", ARE RIS IR 1B 5

S — (WUEAAT):

(—3xy2)2 ~(—2xy)2 =[(—3)2 -x? ~(y2)2}x[(—2)2.xz-szz[Q«xz-y“]xp-xz-yz]

=(9x4)-(x*x*)-(y*-y*) =36x"y°
R—BUERIEWR), (HPREE, B PHTGEAms S, Hn 7 maEmmraett. Bommrels) e

AR, RmibisEE MR N, FEAT RSN BRRAPIARHE T, RS BTy
IBER) CRBARYE” 2 BTG S, RIWE 2 Frs AR R K

e D
B MEEH

P ES 7, LR B B0
(=3xy")? - (—2xy)?
v
b W RVEN
AR [ 9 77 19 U 1 39 FHl anb=(ab)"
JR=[(=3xy?) X (=2xy)]?

\_ \l, J
4 )
W= T
A 5 i
(—3xy?) x (—2xy) = 6x2%y3
. ‘L J

N
B RJGHTT
R
L (6x2y*)? = 36x%y° )

Figure 2. Overall optimization algorithm flowchart
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Table 1. Comparison of the thinking processes of the two algorithms
= 1. AMEERNBYETIEN

xof 4k Hik— (B it 5) SR CBAR L)

A RAE 4 4 35 ({BL45 5 A A fi] B i 1)

iRy (5L PIIRAL B A5 AT S (55 )
Sy R FRLHARATRE A, U S PTG S A — 2

BYER IR HUBAAT I RiGIBRREN

ERE%EM:%Héﬂuﬁﬁﬁ?ﬁﬁ?%iﬁﬂ%%ﬁ&ﬂ%ﬁ%@%**@wEﬁw,&ﬁ
eah" = (ab)’ FIRERRSE. R A" IR BRI R L.

AT AbFA SRS IX — RS FIE, O] L i AR R R -

AR 1 (—2a2b)3 x(3ab2)3o

A5 2: (—5x3y)2 ><(—%x2y3J2 .

DI 1 B, BEIEES ERAS, tEERENFSEL, R “CBARMmAL” RNE.
(~2a%)’ x(3ab?)’ =[ (~2a%h)x(3ab? )]3 - (~6a’?)’ =-216a%" .

BAEREEWIR Y, MR KRR .

AR TR FEA R BN BRI “mefUmd” , ik A A hI . R B P i g
IRIVEERAT A7 AR ERFIR O AR Wi AGa i, 51BN 25 ER
“IHET . HEERE, FONER AN AN BRI B A SRR XA 1, BERS
R AXR “WiH” , ERBYERIGIERARIL. 2524 R AN R SE L A Rk, JFRe
e fiREIEFE R IR RS, BRI P HAT, Ty 7S B S B EE 5h .

43. BREFZ “S8”7 , MesHIR

MG S NIEM DB, ACRAER R AR, R B BERANE . BTN 2 A R, JF
XFEEA A SR IR .

uAﬂWAEﬁL%“%ﬁmﬂ%ﬁ%”ﬁiﬁw,ﬁﬁ(X X):4X

x—2_x+2 _x—2 ’

IXTE P K AES NS BRiE. A E2APIR, ARSI . AT, A
FAEXFERS:

BRI

X X  4x x(x+2)-x(x-2)  4x 4x x-2 1

X—2 x+42 x-2 (x=2)(x+2) Tx—2:(x—2)(x+2)x 4 x+2

FUTIE . XAGERIEFS? JERXT T, HEREA RS ? 51 F2E K B PHiRS 765,
FEOEFI P IR —— AN “RHEAE S AN ZE, BRI, HEE EAR T SERERRT , e iR
Al BARRABRMTIIER, AL FRRELK, 8 HMERL, DAL

BEXFIX — R, U] S| e A A0 3 B 2 iR A ie AR I -

DOI: 10.12677/ae.2026.164814 1581 HEHRE


https://doi.org/10.12677/ae.2026.164814

D, FEAK

B MEEEEH
“AZERR LRI TR
ERES s BT

¥

BB baT
SRS, WL
X X _x(x+2)—x(x—2)_ 4x
x—2 x+2  (x—-2)x+2) (x—2)(x+2)

¥
( )
B=0 Bk
+AEX, B
JE:_& _ 4x XX;Z

(x=2)(x+2) 4x

v

FWE 25K

215 N AxFIx — 2

4x x—2_ 1
G-D)(x+2)  4x  x+2

Figure 3. Fraction mixed operations flowchart
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Figure 4. Four-step mistake correction flowchart
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