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ABSTRACT

The “General High School Mathematics Curriculum Standards (Revised edition
2020)” states that teachers should implement student-centeredness and promote
diverse learning in their teaching, and guide students to grasp the essence of
mathematical content. However, in traditional high school mathematics concept
teaching, there are problems such as neglecting students’ independent construction of
concepts, their experience of the concept formation process, and emphasizing problem
solving over concepts, which are not conducive to students’ mastery of the essence of
mathematical concepts and their personal development. The scaffolding teaching
model is a student-led and teacher-led teaching model in which the teacher builds a
conceptual framework based on students’ existing cognition and guides students to
actively construct knowledge. Therefore, this paper investigates how the scaffolding
model can be effectively applied to teaching mathematical concepts in high school to
help students effectively construct concepts, change their learning styles, and improve
their interest and ability to learn mathematical concepts.

This paper uses literature research, questionnaire survey, interview, and case
study to carry out research on the effective application of scaffolding teaching model
in high school mathematics concept teaching. First, on the basis of theoretical
research, the theoretical and practical significance of this research is analyzed. Then, a
survey was conducted to investigate the problems in teaching and learning of concepts
in senior secondary schools and the feasibility of applying the scaffolding model in
teaching concepts, and combined with SPSS software for data analysis. Finally,
combined with the investigation results of the theory and teaching status, in the
application of scaffolding teaching, six application principles are summarized, and
five application strategies are proposed. The six principles are “student-centered”,
“contextualization of concept teaching”, “problem-orientation”, “timely construction

and dynamic adjustment of scaffolding”, “holistic construction” and “focus on



collaborative interaction”. The five strategies are “grasp the nearest developmental
zone and build a conceptual framework”, “concept introduction flexibility and focus
on student interest”, “set up ‘doubts’ to stimulate thinking and collaborate effectively
in inquiry”, “adequate integration of multimedia teaching to enrich visual perception”
and “diversify teaching assessment to focus on student development”. According to
the application principle and application strategy, this paper gives two teaching
practice cases of “Parabola and its Standard Equation” and “Concept of Number
Sequence”.

Based on theoretical research, combined with survey results and teaching
practice, this study concludes that : (1) Scaffolding teaching enriches the way in
which concepts are taught in senior secondary mathematics. (2) The application of
scaffolding teaching can stimulate students’ interest in learning concepts, improve
students’ participation and enthusiasm in conceptual classroom, and help cultivate
students’ awareness of self-construction of concepts. (3) Scaffolding teaching makes

the relationship between teachers and students more harmonious.

Key Words: Scaffolding teaching; High school mathematics; Concept teaching;

Applications; Cases
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Table 1. Evaluation criteria for the alpha factor.
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07<a<08 E (EEED
08<a<09 AR (R, FEERED

09<a EH A (BRI

H# 1] LLEH, 2 o RECKT 0.6 B, 0] 46 10 IR S5 2 LLATAT 521 .
a RECHK, 2GBTS . ARUCFIH SPSS 25.0 FiH AT AT AHOGTHE., S5 3
R 2 AR, BREIKNGEN e ZEN 0.740, SRR 1 T IR H AN SR TEE S
JZ T o
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Table 2. Reliability statistics.

Al EEPES
FETARAEA T 7 2
77 ¥
T EHE Alpha i Alpha T
0.740 0.741 20

(2) W%

AN BRI R KMO (AHSRAERE #4740, i3k 3 AJ%1, KMO i
0.724, WEM/NT 0.05, VLN A& FLE ARG BUE RIF. Bk, ARBHF A
DI FH A VR 7] 36 10 1R 25 45 SRR AR SR A T

% 3. KMO #il Bartlett &%

Table 3. KMO and Bartlett test.

KMO FTE 5 ) 4546 56
KMO HUFE&E D) PE 4L 0.724
LRI 830.971
ELRERRRER B -
i H HEE 190
BEE 0.000

3.5.2 IR Hr

5
i

B 3. A o A Ol

Figure 3. Gender distribution of students.
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Figure 4. Distribution of student performance.
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Figure 5. Question 1 survey situation.
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Figure 6. Question 2 survey situation.
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Figure 8. Question 4 survey situation.
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Table 4. Mean values after quantification of questions 1~4.

BH S
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Figure 9. Question 5 survey situation.
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Figure 10. Question 6 survey situation.
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Figure 11. Question 7 survey situation.
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Table 5. Mean values after quantification of questions 5~7.
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Figure 12. Question 8 survey situation.
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Figure 13. Question 9 survey situation.
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Figure 14. Question 10 survey situation.
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Table 6. Mean values after quantification of questions 8~10.

A H AL EHME
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[ 9. VR AEAERRIE IR W IH B W 2 TR AR 2 5 DXl 3.10
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Figure 15. Question 11 survey situation.
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Figure 16. Question 12 survey situation.
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Figure 17. Question 13 survey situation.
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Figure 18. Question 14 survey situation.
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Figure 19. Question 15 survey situation.
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Figure 20. Question 16 survey situation.
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Figure 21. Question 17 survey situation.
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Figure 22. Question 18 survey situation.
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Figure 23. Question 19 survey situation.
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Table 7. Mean values after quantification of questions 11~19.
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Figure 24. Question 20 survey situation.
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Table 8. Multi-selected question 21 frequency summary table.
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Figure 25. Distribution of teaching experience.
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Table 10. Students’ current and potential levels of development before teaching “Monotonicity of

Functions”.
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Figure 29. A diagram of the conceptual framework of “Monotonicity of Functions”.
432 BEEGINRIEW, RIEFA R

B2 MBS i th R ik . Bes S U2 UE 7o0 B8 B A B B
PIRCAN PR B B DU 2 AR T AT, 5 052 AR S 2 0 S IR S o A
e FECER S 2 2 08 TR, TARE S HIBGILHE TSR . B,
HAE S I A NAZE B 5N b EAEAT AT, 3 51N BRI R B A2 —
Ao B, BeAMS AR, O TR ORAE AR RO ok, R
LA R R A LR TR, BUTNZ B S EE R B, EiEn T S

45



BRRTERFM T F LT

GUBK 2 VU, L2 2 B M R A DSBS T A, xR
B R —— A2 AR TR IS B AT 22 2T o X TS SN IR 1] DS & %
A S S RN A D R 2R S TR S 4

(1) LA “sa” b, A3 ASORs

TEHE TR IS S, RONKL s . Bl s, BT AT DALk 2
BOAME R SR TR, T A R B S TR B SRR o L B B2 1 TR
TR, MBI, SR BT SO . TEBL S h 2 B i
b R EA LT R, BT LR A, A IR
FEARTE IR L

il 4.3.2.1: 9T FUFHEBN A M ST, SRR ACEEM, YR <=0
WES” I, AT A SR BB

I [T 16 thArms, R RARSE GERFD fEfT “KifEAA
10, BUA 40 PIFIRIEC” HITRIGIT, Alih A5 +=15 F15— 15 i 2 LAk %
PR 252

I LS4 Y 205 A5 AR AR TE A 2

LR R, S REME T Hl R

e DRGSR Y WAISes RARFHI G 1, RISk, BERATLEIIX
FIAHIAIS 10, FLA 40.

. (5++/-15)+ (5-+/-15)=10, (5+~/-15)(5—+/-15)=25-(y-15)?=40.

A BT, B EHRECRRERTET 0152

e (7 SAT 0 TR B A AL AT 22470 AERE , AT DA VAR ML 0 M0 2 1 2 1
SRIRAESEGE R N . &K, T TR IS, KB R GRS 78, (143 V15
th R AELE R

(2) BRFRATESEBR, Bt SE Ak 5 e 1A f B B

FA ) 2 A 3 SEBR B T AT 302, R A B2 31 R 2%
P2 SR (6 R T 2 S TR R e 52 R R LS o 0% o £ 1 L, i
SR RV BRIAE 1. B, HOMAT BUNSEBRA T th FHREE R, &4
Witn T, BEBS, MATHEML TR REX .

46



F 48 IRAHFESTHRFERSHF PN R

% 4.3.2.2: ZUMEPHAR R EAT AR FINESINT, B ol G 5 S e84,
JERAETE I LA AR B (oK T/ A B R3A ., &AL, WIRSE), 5] 34N
SETEH) PR, B B LB B A R R . B, B
KRBT, MR SCEE, 1A 5 AR Ao (R R A, A RS R UL A X
XPRRIREME? T S B AR 3 v (R 3 SO U8 2 0y b, s AR s AR i vh i 387
HREEIRE PRI H T H RIS ST RS

(3) A8 IHMES M NTERCR, SRR FUF A A

R FH T AN 2 B (B ok B A B8, AT LS ST IR, i R o
MESH2E 2, KO IANE S AT LU, R ML S I FI, EIS R E ERIRR S
Xl AEARERRR, BOTEM A ZT7 G HME I, N ST A& 18] 0
Pent, RAEFAEBYER B A, 700 RIEETEHISCERIMER, PrBE ) 3 S R
BESCOREOAE T, Mt A AR S A TP R 2 0 5 PRAEAIN TR kN, A Re e
e B M B e BLEASOEAM AT DL AR 5| NBUEE R, WEE OB A
FEI3Hr, I REAE AR B T A I DA BN 78 BOR Tt & 1 [m] 44 5 A

% 4.3.2.3: 7£ “RREIBES” —URUHEI, Z0mmT BLg| 522 AR @i g ) vh R
HONE S (R [T, B ARR] b o) iR 502 2 FH P /N8 B 2 TR DR R EAT 38 X, B4
TEHISCHE. B, TEBUTIRMLN “ 3487 5I80F, 51 3% MmN EBEE TR
(PN INESES 7 TN AT O NTTE: RG] ST i W N U AT R e
PRARHT I RO, S8R 15 2 B T2 1 R EORE A B AT % B, 84 T b 2 4
BMES, FEIAMESHIERAE b, 5838 X0 o MRS B, RS2 B () e e

MEZ AT R 2R, ST AFERME, 5T EFEAR, SRR
PABAIA . DRk, O RIARHE 2 KRS SRR AR B (R iR I, A3 RS
Hb BN 2 5N 77 20

433 ¥ “5t7 A, AR

WS B SL AL N B BUR AR BN T 34k A E R TE R L B arar A
ORI USRI 5] H BRI I . Ik, N A2 S e
RO, BOMN AR E SO, RRSEAEMSLES, BHATH BN IMER T, ik
EEHSHRRE ST 2 U R EEE IR, AR BhEA

47



BRRTERFM T F LT

FOEH S SO AU 1M . B BE S IR S AN E . (B2, sehriREE A, B
TERARE A R TR AT i, NERE S Griidtir, #
NS SEY NS
(D MAZIRHER, WA ERTUEYE
LRI R R A I BYEE 3, et M EERTT, RRAE BOTMX - ) 81 v B2
A MIOE . BB R TC R ML 225 18 2 A I Bl R e IX, 3 2T Bl 5 ik
XML RS A . A SR NIRAME R, S 3ry by, T2 I0HA X
ZREGAEHT, AT DAR G M G150 AR T A
1 4.33.1: fEYHE “ WL LR ETTE” 1, shR BRI L8ES)E, 5t
F P ETT REREAT IRV . i TR BO R IR, @R 7 KA A, SR AN
WA A — R RO . BRI, 7R — 3T, BUimT DA A as] . a2l
PRSI T A, kA A CE R, DAAHSEREN, HESAFE
A2 A NRITRE, JFEAT b R R BRI . 1234 IE
AERRE VRS, Ree B2 AR = IR E, Wi RS 5.
(2) HMEHRZ 508, K
BEAMES IR RAE T RAROR I SR VE S S, BvE 24 MNEE B SIFA
RESEREMI ML o R R AE /N I, TR 5 I 1 TIOR8 H b . SR K
HUABERAE AR T, BONNIE IG5, EES 52 EE ST, B0l
FEVR F AT CAFE T 5, ] DAPE 2 AR A Bl R N i 24 25 T rdk, i
PRSI, R Sl Ry A b sbAh, SRR, BURES S
5, ATRAMEAAE T AT 2 545, AR 2 A2 X (0 2 SRS AP 3R T HS DL
PRI SO, (R A A AL R R
%1l 4.3.3.3: EPHEEII 73280, 242 2 A TR R 7, 2 AFAERCRI
G HESHIRE A HRmE L. XIHMgFUnEdES2 S, Wil SO
RiFIE M, Rl e BOECRAIAE, Al DURs 2R i 8 4R S| 3 2R & 2 BRI Ts
A _Eo BRI DARAIES2AETHE RO, MAEMS 222 A0 T 8081 70 e ng oAl AR, A
T B0 i B R e ZR A B S 2
(3) B AR R I, [F A HLBh
Frikbrde hm i #eA R IR Al “ AR 5 R IIRET), X ERH

48



£ 45 IRAHFESTHRERSHF PN R

ITAE AR A B BRI RESih A E BT R o NS R A E RIS M R T &
ARG FR S H BRI EZTB, BIRR 520 AR A o 3l S > 301 18 (R 00
2, RIURZAEMAREARE ERE, MMEEZRNELRTEA, 5
JERE T HA G B AL 2 SRS 70 A, SEEFEE BRI . F5al 2
ARSI, BAAEA BRAUR S BB~ B, EZORABUNE TR K
ol S HEVERIEN . BONNEG2ERMGEBEL . 22 M . &
KNG DL, AP EAT S H CHARTD, HEdiraEs L. £a61F
AZ i Sl 2 AR AR ] i m AR S A M AR SR IR 1R . AT SR AR KR L AR
WA TR B OB BE ARG RN AR, A RE IR E IR B B S 5 AL,
IF B B RO DL B 3RBUE,, AR ELB, AT BN, I X A
BEAT IR, A ReB BB A . IR AR AR .

434 EEEGZEARA T, FE BEIEH

ZHARNAE ] S ST, AERRMERS . EfF 8 TR —
¥, AMUFE TRMSER, X T SR ARSI B R . ARYEX
LG E T LUE I, #0462 BHRBER I T B R AR R . AR
ot B _EVF, TR SR AR A 5 ST RE T i R 5 4552, B2 BN R IRIRZI I o
R T R B S, A 2 B B B0E 5SS RN F Y AT B
S, ATRUE KRR BRI AR R T, IREHEESINGE . H5 2, A
MBS, ETHESZENERT, BiSBSEa Ak, W et 224 gt 4T
ZIURAL, WA TR

JUSRIEAA Koo FEMES A T 22 A, R R A S B Gl B & 2
F, BOZACRMEEK “RE7, BiffEf VR BAER 2 n, BREMSIT
Ak, AR IR AR B SRR R .

11 4.3.4.1: 1R HIMEDHRILYILR ) E LI, H 2 DL 2R PR 28— X
Kl S . ERZEAEXZE € VR R A TR AR B, WA >J
LR BB 7ok 2B, JE T 52 AT ORI M AE il o AR SR %o S
NIRRT RN X, AR B A2 B AR, BT A
SR, R RZE 25, BRI AT e ) 2 e CRABhAS I A 2 IR A2 R

49



BRRTERFM T F LT

AT CAnE 300, HMEEH R, BERT UL AR N B 3 B Al AT TEE e Ak
o, EREMEME S T R IR A

E
—

»___.-

B 30. #2655 — e 7 R K

Figure 30. Presentation of the “second definition of a conic curve”.
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Figure 31. Application flow chart of scaffolding teaching mode.
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Figure 32. Conceptual framework construction diagram of case 1
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Table 12. Current level and potential development level of students in Case 2
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