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ABSTRACT

Deep integration of information technology is an inevitable trend in the development of
mathematics education. Nowadays, Dynamic Mathematical System (DMS), such as Netpad,
has become the mainstream information technology tool applied in mathematics discipline.
Existing studies indicate a positive impact of DMS on maths teaching and learning, but a
controversial impact on the outcomes of inquiry-based maths learning for students in
secondary school. Hence, how to promote inquiry-based maths learning in secondary school
by means of DMS is a pressing issue to be addressed.

This paper performed an empirical study on inquiry-based maths learning in secondary
school supported by Netpad. The following research questions are explored: Q1. how is the
impact of DMS on the outcomes of inquiry-based maths learning for secondary school
students? Q2. how can better outcomes be obtained by using DMS for inquiry-based maths
learning? The primary focus of this study involves:

(1) Designing an empirical research program under the guidance of relevant theories. A
quasi-experimental research mode was adopted in this study. Theoretical basis came from
perspectives of constructive thinking, cognitive science, and the four-phase model of interest
development. The regular polygonal pyramids/prisms were taken as inquiry-based learning
tasks. A total of four investigation groups were designed, i.e., A. constructing virtual models, B.
observing virtual models, C. observing physical models, and D. constructing physical models.
Pre-test, post-test, delayed post-test, and learning interest questionnaire were used to evaluate
students' performance in terms of immediate learning outcomes, knowledge retention, and
learning interest under different intervention conditions. Q1 is addressed by comparing the
performance between group A and group D, and between group B and group C. Q2 is
addressed by comparing group A and group B. This program provides empirical references for
related studies on inquiry-based maths learning supported by DMS.

(2) Implementing the experiment, collecting and analyzing data, and making conclusions.
137 seventh grade students were organized to participate in the experiment. ANCOVA and
t-test were used to analyze the collected experimental data. The results show that: for Q1: in

the context of construction, students employing the DMS exhibited superior immediate



learning outcomes, greater knowledge retention, and higher learning interest compared to their
peers who utilized physical manipulatives; while in the case of observation, the virtual and
physical manipulatives yielded similar impacts on students' immediate learning outcomes, but
students who involved in the DMS demonstrated higher knowledge retention and learning
interest. For Q2: regarding the DMS environment, students who engaged in constructive
manipulation surpassed their peers who engaged in observing manipulation.The findings
demonstrate that DMS has a positive impact on students' inquiry-based maths learning and that
DMS with a construction strategy is a more beneficial approach.

(3) Designing a method for exploring rose curves based on the conclusions drawn from
QI and Q2. To explore the relationship between the number of rose curve petals and
coefficients of rose curve equation, the rose curves were constructed with Netpad for
observation. The exploration process consists of four sessions, i.e., posing a question based on
the ladder model, solving equations by combining abstract mathematical language with
intuitive images, constructing images of the equations by means of analogy and association,
and perfecting the equation image by making conjectures and verifying. This work leverages
the benefits of information technology to enhance inquiry-based maths learning, and offers

valuable insights for developing students' inquiry skills and thinking.

Keywords: Dynamic Mathematics System, Netpad, Mathematical Inquiry, Constructive

Method, Rose Curve
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CRA IR, FEMERE R, T e REATCE, W AR
fEHIE LRSS B, e B AR R B £ @M, Bouck N KEINHCH: (B A Ak
ZNFEARED ZFR R T A RIEShESH . I Bl LT TR AT R B AR 48,
ARGUIRES 58 42 32 2 H P X EREAT (3R AF Bl (K T 54T B4,

AHERIL, BRI TR MR &, HAR Rl QS8 iy — R e v TE R
PR 8 b S 0 GAL SR AL S AR A, et B @ Hes kiR TR . AL
FHE YU, W AR S AS R R GE T A R AR

222 WERRFITEMARIRK

TEREBERAER, WA LANEEERAR R A S A, B2 21 A A
WESHM . BSHUFRA ) TR, ENAMESHT R EE ORI N2, —
AR LA R L TR 5 A IR 7T TR 22 A 5 S O P A RE e, 53— X B sk
PRER U T B AN R ER 70 T B 23 ST O P2 AR IR o BT O K, DU IR 7t TR 2%
SIBREENE: FE WA RS

EERTME S BRI 1% 2, — 2 ROA 9 SER PR 7T L R AR SR T LB A 5 5
R 2. Yuan 22 NBFFURIL, 8 H B UR L T RAMSYHR R T RARRZUIVE,
FAR SRR, AR ) g EIEAE 2 535, Baki B “ =4ERIIE” NEIINE,
XF 96 ZHRATHCF UM AT T, A 32 A Cabri3D #HATIRFL, B HZAH AT
M SeAa T RATIRTT, C A AR5 2%, UL Purdue 75 (8] AT ARAL IR 9l & T
B, RIEMHR T LR S SRR 7 L RAE K B> (developments section) A1jE%: & 7
(rotations section) X 2% 42 40 (1) 52 e AH 24361,

— WL RO AR T T B0 2 S BRI L T SR BR 7 T H . Yilmaza 55 A4R
DT AE FENAECF B Cabri 1T Plus A SEP)ERAE AR RGO JUAT 1 A8 e il 257 1 5%
Wi, R IR VR AR AN AE VRS 7, Shals B 4 B st O T 5849) T H ZHB7). Bokosmaty
G NCA= MBI R 32 RHE AR 5 A R AT SEgR R, AR G IR i s MR
277, B HOMAE BN IR = T 5 525 B h S B AR AL =
FIE B R 7 288 23 UL (R 0 A7 A P B 47 1) 2 o i R e R e 7, T #AE5R B
1 FH S A B AR IR 2 2 05 SUNAE 2 2] X — s AT G BUm AR 1% 7 68, Md
Sullah 28 A UL-E TG4 i 3R B AE AN PowerPoint ZJ4T A LK —ERURPHEIAIN KA T H, L
BT REAUERAE AR R S R EARLE JUATT B R, 45 AR B PR A T AR X
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FE S TUE KOCIRER IR
AR TP T ARG, ELRE SR AR 22 A 2 B SE A R RS9 Disbudak AT
Akyuz 7T HAERAEN VS B AR I 22 5%, RIES SR R G 2R T M
JIE SR EVR S A B T2 250 T U B, (8 B8 802 RGN AR A ) SR
figR AT PR X400,

AT S WA SEAR AR 5T 6 22 S RCR i L T KB 40R 7 TR . Ng &¢ill
ARE S et X H T S HE A T SRR T LT A AE T 3D T ENHoR M &
RICIUATAR PR SRS, N2 U 52 S ST 22 s W PR DA I sh a5 307 T HGEAT
I Ja s AR AR R I BREGUE 4, (ER R 3D 3T ENHORBEAT R U 22 2] Jm 22 AR kiR
O B AT BE

BT EIRSCERPTBLE SRS AR, SemiR 7T TR AR 7T T B HA 4R
T2 SRR BRI — o KT BT RGO A HUF 2 2] RS R (R 7L 45 SR AT5 R
MBI JEZ AL L, SRS EEE RGO AR BRI S R IS AFAE —
FE B 7251 o

B Ng S NIIBTFUSe it 1 VA A R A PR 70 A, (EARHIE FEN B3 35 21 P A
BORPICR I B2 S SR A — 2, Bl —H 2 AR M SR R s T, 75—
SR PR i SR Mg A AR T L H o ol TR 0R AR R0 R A R BGsR  fnfe] £ A e A1 142,
PR S s BRI T NS A R . R, AU RSEAE, AT RAEH]
S (RDWAE ARG ANTo0Hr, TREA B TR AT 4. 5 R A SRy
SEMRANR] 7 2 CR B ORBE R RN AT FT, - DU ok 1) AR H A 8 S 23k

FAh, BT ERSCERANTIEATE . SESECE RS DB OB A P2
FIRE AR R, Mo seiR TR Z M Z# . ET Bokosmaty. Disbudak 1 Baki 55 A
I FE, R AR R AN A B AT UM AN . BB BBl M RGN SR 7T
TTH A Rk AT RE R 22 AR R R B BOM C A AR 5, BRI, B0 oh S A AR B I 5
Ry BTt — Bt A 1 b 2B BUR G O

T2 A THEAN, SR TS 2 RCRAT R, DR AR 2 R I 2 iAo w224
I AR, A A4 (BIAERARA TRIEATIHRITE D X, mZLl
i S T RAR TN IRAL,  w] DLORREBE AR ] 2 8, SR IUE INAERA LS 1 S 25 2R

ST ENARH R, BHEZ SER T, 56 iR, BN A T
CASCAIR T T H ORI, 7y SRR IE PR G 5, 25 R A 28 m AR AR 3l 5 &
Gidt A HCF IR T 2 2] ORI K SRR T, B EA A I Se B AT B (A
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J7IMR S SR AR S

23 MEHFERS

231 HESBERREI XK R

1990 4, Jyftiid JUTHERR) P 230 B SCRFDDREVE RS BB J LT B, Lk
Nick Jackiw F1H 7 Steve Rasmussen B {X#2EH “dynamic geometry” iX— &, “zha&
JUART” — 18] F SR A2 AR Ha ) B0 BB B RE T, 188 70385 T PRAN S AR 55 ) 7= 51
S, HrA X SR B ERIL = T @ EA TR AR R 0 e S IR S, 2R Tt
THEE “PUE LI LR AR EEARE G R o 2007 4F, HKFHPRE
TAE (BATUAERE) Pl “XTETENLE RS R URTETE, RAE
B, BRIREFI UM R SC /AL, WA ETE st i sha T LT . A
RN LT B B R B 18 LK B ), sl fesh s L 7 021,

WIEH S — EA A5 3 AREATUA . tHEHLARE R St (Computer Algebra System,
CAS) M TFRiEXMEAE, F5 Mathematica. Matlab UL K Maple; 1 3h4 LT &4t

(Dynamic Geometry System, DGS) W T i 4. B4 LT R AR SR K,
FEENS U R gkt b, Gt BB R G & MR Z Nsh &8 R 4502,

TS F RGP, M BB AE LR R UM LR RA R O T shaSHEsh 0}
ZULE BT L AR, BRI RS 3l S0 RGN TIRABUA R
HfE BALIRFT TR, ek, G v LOEL sh S 8UE RS 5 T U RBEAT 77 P
RS HL, FFfig BNy 3845 %08 HARAE I A A S o XM PR IEE S AT 53 1) T H
T ERAR R, PR AT AL A B AR, DARIE SEAE Dy FAR B R RI B S st A
BT mm ok AR . B, shAH RGRIAIT AR IE I T A

232 HESBERFEHNERHIR

NEEF RGP L ST EHUEE R R BB, 20 A 60 SFACHIN, RRE
BTSRRI L A —— O L D5 2 e i T =4S B R SR St
T IR T TR RS X E L RER (sketchpad) R4E, Ji
2 EENRERGE ARG XA RPFRATHENE 2 KB RERGE, B IR
75N HL o 2 18] PL T R 05 s R TR R

B, THRENUBOR NS A2 A Rl Y 1 SRS E R AR N K AE . 0 o8 BE R - i
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Ho 5 WA SE KOk
45 (Seymour Papert) K17 Logo 5, MM A4 LUEF I Ery/MNEfaEaR
K, B AHOAE T, FAERLAIE R SRR, XRE TR AR A
R JU % 2] T3 R 44 UL (Turtle Geometry) %% 341,

FAb, FEAL T35 B Massachusetts 4= 101 7 )20 E A& & H 0 I SCRFE R, Judah L. Schwartz
A1 Michal Yerushalmy - 1985-1988 4E[A]JF &% T #r M it H ML Geometric Supposer, 1X
TR T A8 B UM #E 5 . EAR T =AML R 4L s, B The Geometric
Supposer: Triangles, The Geometric Supposer: Quadrilaterals, L/ The Geometric Supposer:
Circles*®l, JX4 Geometric Supposer Series A SCRFFAHEN LA R, RAgib# AR AW
B E EE, (AR R AR E K

H#) 20 4 90 48, JUATEN (Geometer's Sketchpad, GSP) [ HIET, 7E 2
HE SUBRITGE T — 5 MR F P KR o %R GEUR T iR 7 55 /R 24 B2 (¥ Eugene Klotz
{0 Doris Schattschneider i+ F AL LA I (Visual Geometry Project) o 323
[ E RS0, BEFRATIUTEE BB A M KL . Nicholas Jackiw 7EF i
ZIMITE S NIRRT —RJUTER GZZFRIER N T B Ivan Sutherland 1963 fFJF
RKI Sketchpad F£/7) . Key Curriculum Hifii#L¥ Steven Rasmussen K H H B KL
BB T 1991 SRR AR R AT . IS 4R, GSP KRN A 2 5B
i, FEERZW RN TIFEE T GSP MEE B AN E.

[ —B 8, VEEFENEEE . BRI BUEATE 7T L Jean-Marie Laborde i 20
{# - /£ Philippe Cayet. Yves Baulac 1 Franck Bellemain ¥ % | Cabri-geometre, L&
Z U R K & . 1988 4, Cabri-geometre 55— 32 FISE R A T 0, I
W THEBE S . 1989 4, TEIREZAE M CFF T, Cabri-geometre #ENIEEAE
Y1, AEVFZ E FHEH MacOS 5( DOS A . )5, ZBATETHA Cabrill, Cabri
Geometry II Plus PA & Cabri Junior JRA<, F£T 2004 4EHi4 T Cabri3D, PASCRESZAR) LA
2 5Ju8),

21 LR BISK, BT A EF AR E Rz m, RS EAmI IR
T B EFE A 40 Cinderellas #BZLHE K (SuperSketchpad) « GeoGebra. JLfi[&]
%\ LR 1E L (Geometry Expressions) . JLf % X (geometry expert) « % T E#Z (inRm3D)
MK E R (Netpad) 555, #rENABEF KRG WA 2-1 Frw.
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J7 R AR A 2 1 S

Geometry Supposer(1985)  Cabri (1989) The Geometer’s  Cinderella (1999)
Skechpad (1991)

Sketchpad (1963)

. @ 2 G B

Logo (1967) BAEEIR(2001)  GeoGebra(001) ~ Geometry Expression MR
(2010) (2016)

B 2-1 [ Sh 3l A K A o bl

T [E7E 20 tH42 90 AR FLAL 20 B I 50 2 ATE VT SN LA B 302 0 7 T T 3%
e 1990 45, Jb K H 0 rbC AR R AN 2 5 2R T 8 8042 19) B rh 22 0T g 7 T 2T+ Mathtool
HIVE R ZhATRAT, Bl 5 2 A6 IR B A R B P BUAS T ARIF I RCR . 1994 45, JbatigiE X
4 BB LI T Mathtool #5550, FHHET 2 T A E R RS, B AL APH - T MGz &
5112, MathTool JyH 52 Ul R T 49 ifs SR AR SR &, (23E T #HFE WM
ST, RSO,

1996 4F, HH N RFE HRRA T UART AR (¥ 7 SRR ST N, 12 T HL 6 R A D 3R 5
B T IR IRIZ R S0 o L TUAT AR Sy RS ] 28 0 W JEAT R 28 T U IR,
TEGINZHAE G HAE, RAHSCECED AL RSN, ¥ LB R AR R s 2
DT, T ELRSR R T B AR SR B Ol

[FIFELE 1996 4, FRERMIA BB IR BRI R SISECEERAE . FEAT R &
FOGABE LS AT, B R s T AL AT ST SLI, S5 ImE e (G M
R MBE BRI ENE, TR T (BFEREE) WM. EZME, E2H
FITHE AR, RS RNE, BN A T HAEAT. BEE, kS Bty 4]
BATE) MR BT K “Z+2” Rae BB G X — W BOU i 2 LLAUT BN 7 4
BAE, BHETHFRMS, REHS OIS BITFGE A & A s LR35 T
17, JEREES N—A Y E R (Supper-Sketch Pad, SSP) 7 431, 3f:F 2001 FEIEX K
Ao BRENGERE B RO ERDEEERM . Z-hEE THETR, ARERE
BEARBE RIRANHE) R 7 A 28 0 BB SREE . 7E 2008 Mt A H - #EF R |,
“HHEH(SSP)” AE R EME— R, it RFEIHMTER, XREERTRITAC
(BN A AT AR TE B bR BHET, X — QB i B R AR S T FRE B E R R
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Ho 5 WA SE KOk
2015 4F, NiE R E) I AR 7R, ke B LB TF 4 7 L m AR, If
T 2016 FFIERRAN T HFBOLZ BN SHCEFFHECE T R—M4miR (Netpad) 1Y,
IRTR, WG E R BT &, 5& KW B AT 7R SRS - 2018
L, MGERHEH 3D DhAEY, FETH 74 AR E S ETA. 2019 4, ML E R
BENMRER = RO, B — e @i T SRR SR E T o #uk 2023
FIRGHEYE, TEILRRERERDT 100 £77, AP HRECSEET 350 K275,

2.4 MFERBEFNA

DA 48 i BR FH Netpad 9 CH# 1, 7EK1M K web of science A2 &I, M 2016 4F
TF e B9 2 I AR A DG ORI 9, HARIR],  ROSCE R RS BT i, W 2-2 B,
BE— 258 ] VOSviewer 43T 3L & SR R], ] R I 14 1] 8 5% 1 AR 1) 26 680 ABC 1Y A O
PFARAERCFE S B 5 2 A WA, WiE 2-3 B,

A
30

2016 2017 2018 2019 2020 2021 2022 2023
i

P 2-2 3 £F W 2% AR A ST Fea S5t U

IRAFTEAR R SCHR N A R AL, £E 2016 M ERIE R A AT Z 0T, A AR
B TR ESBEERR M SN K G0, A EREETT 7L GSP A 28 485 i v o
Hepsegn A S, AR IR T ARSI T GSP LIl E1F2 I T RE, B
R T BRI AL GSP S5 2 > A3,

£ 2016 G RLE AR AL SORAT G, A IR A7 32 ZEER R AR IR e R K
HE S AR FIR REBYER R TR BONE BARTRRIR . B B BRI E AR
AR LT, BARTR .

KT RBREAZ BT RIEEFLL R BIEER 7 Bonll, 79T 1 R im
WP 55 2O AR B R s JRIRER 1 S ) R P RS 2B - B R IE B -1 H 238 7R < 37
RICHAAEAN, Gao Hl H R4 AR AE AL BT L2 6 A 22D A BERE T 1 ¢ L 2%
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PR SRR S 1

it (R 052 SR AOFR R 5 WIF FC UL A P ) 2% 1 A 3880w AR B P 1 3l 22 2 e o 51 %,
ST A T LT RE 7004 5 RS NSRS 1 SR AR AR “ IReR A
FUEN N, A NESEEET AR TS Rl AR EDUL R 2 5 %
JHESETPHEMOOERBE AR N DIER (PR RS 5, FE 0 AT T ZS TR 3D DhREZEAT 1 4
BRI ARt . B AR DA AR THSRLSEO) . A & AN VA B D B B 22 A i B
F 21, LA AR S 40 U i SO BIEAT 1A SERATIT FTB7 . R, 2% R AR S
SR B B J LA AR B LUK oA B BRAT B (K B 73

KT FHERCRR T IALERRIE TR WhER . AR, 2SR SEEEAT 1 2 T I 2% B
IR U B EOVUAR R B0 SE R AN B SR I 7T, B0 E 1 SR FH I 285 e Al AE 15 9%
JURTELRE A7 B0 RV ERTRTAT RS, JF3R 0 7“1 55 . AR5 e, BY4E5R
B RS 8 S BAR KA SO, s TR AR EEIEER . BRI
XA FGAINPE. BEIRILE . BRI 10 145417 B aeo, PR AT X
AU N B R R R YRR Ty, A T T MG S AN A O LTI
NP AR ) 72 AR R IR R IR ) T SR BRAEL S AR DUR SO SRR DY b S
(621, Z=f7 472 ) S0 & RS X 28 AR R DLfe #E /N 22 AR A i BUB 4ERE T RS IRIS). £
U ) AR B 18 1 R g AR A R T R v R SR A AR O Al e B AR, IR
WAL X2 AR A B3R TH 22 AR m b 4R RE 710650, T I, 7R B R e S 4
KT T, 2% TR AT DLES SRR (R 2 1

A3 R T WL AR (1 R B0 S SR IR B TR0 I AR ERSE AT 1 A AR A
[ S B i B R BUTA% 0 2 TR -5 RE T BLIOS . FRADALSE A BT 42 0 1) TPACK fig
71, CARRZ8 AR ] 70 it S Bt A 13T SECT BB AR JIME A, 12 305m i “ 22
g3 A RRA G USSR 7, i ELZ s A il iy el X A 5
SR 60 A Y 6 ) % 1 A P 85 1 ) DA R THBUM K] TPACK BE 1167, AR RS LA 2%
BN AT T AR EE S SRR A, A ey i Il vh 22 20 O S 08T, R 3 a7 LAt
LRV SR R GU AT 1 AE OS5 BA B B, HA 2 TN 2% AR PR A S LS. R,
VEDu T TR B0 2 B 0 B B B TR, 092 X 2% A AR DL B S B AL 2 TR 1 A
AREL, A2 DIREK.

RIEBEA NI MR A T7iE G W 2% m AR AT ACE ) AFTAS PRE SR
IHTRGE, RHRBERL G HEE BT RIHLEI AT EBET TS, R SEERIR S TR IR RS
R RCEDO), SRR T “00” T, TURAT. Ry DLEREAT, 2T
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BB MRS SUE ROCRGR A
[P0 4% 1B EAT v RCUR B 20 O SR, B TR AR 45 . BRIk GI N HBIER ST A
S PRFEN . B A R, SRR ST AR SRR, e =Bt A
DA o n 4] £E47] h 5052 205 R L ARSE P P9 4 1A ) 1) 720 S BRI 2% I AR 1 I
SCB T AEIR LA ST AR T BERE 2 A I e B SR B ), T iR sk B A5 DA 2%
WA AR, BT IR S ST T SRR R [ A A0, a] I, PAM 2% ARy
WF, EEEAREYAREA AT AR5 K T — RIS,

2-3 A A 0 AR K] 2% 1 AR 7 K B ]

2.5 KREIN

AT B SR T IR, 38 T SCHR O i AR A M I FE R I B R T A S R
S 2 s FBCE RIS BT IR R SRR g v ) R A R, RS FRIR FURE S DL A
QT B R Rt . ESBUAIR T M RS, R R AU T H SR 7T 7
ABCRBIBEFEH, WA L T BRI shAEC RGNS T BAF N ER B
TR, HAEHRIEHA—EUE SBWT RS L &R ER R 3PS H R
Gi R, VAR Z iR 1N BUIR I, sh&Es KRG CAERNT 2N, ERMK
W LLE N T, SHERT e b i, A Bl SUERI A R, 3t DR T 25 i

XHBCEEIR TS S IR
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I T A B ORI S R
F=F ETHMRERNPFRFRAF ISSWHRKIT

oA P LA BT AR B 0L A B SGUE R S0 7 R B0
SR SRR, SR IO I AR TEAL, TSI R SR 25 P 2 T
o DU HIET A

3.1 LGB RIBIR TR

3.1.1 LG

BFH . ERIIBIHE R SCIRERIE, AL R SR E TR KB, BT
FEN Gk L (8 F SRS AT O 3l K R GRS M B AR 7T 5 > R T AE LB A R

NIEVEWEFT IR (1) A o 8 A AT K R 0 2 ST A 1R 5 20 R R
pfar”, AWFFTCALTHOVEAC R, BN 22 3IR0R . FIRTRRFAN A S % BON AR &, JF 4R
PR PN s AR -

e 1 fEiz G SRS AT ~, S5 SeIRIC T RARLE, 38 A X 2% AR 24T
BeetRgtimaha, AR 22 S ROR . FIURDRRRAN 2 3] %R 05 T 7 T R I B 4

e 2: ARz HINEE RIS AT ~, 5 SeIRIC T RALE, {38 A 2% iR 24T
B gumsh)a, RN S SRR R OR AR AN 27 ] X 7 T ) 2R B A

NBPERE TR A (20 “ Qe { A X 2% i AR ZEAT B2 R T 5 20 R] DLIRAS S 3 1 25 2
PR, AT LA T B SR Oy AR, RIE 22 SRR AR ORI 2% ) Xl Ay A AR
&, JFRHUT s i

fRBE 3. 5ia FIOLER M A P X 2% i ARCBEAT B R T 2 ST EL, s P ) S mis £
PO e, S AR AR RTINS 22 ST RCR . RHTR DR A AT 252 2 R 5 T ) R I BE 4

3.1.2 tEBE

(1) Heer it id A8

A RIS AR O A . ERENEA, ML CLERAR) o (IEEE) SR
PRI o R 8 AR R R A HIE PE S UL RS (), Ty i, Fids R AR RS — ik
T OANED R SRR, RHET . ERARA BT AR A S AR RO, #) 19 ek,
Her B SCAIRIE TG TR, BIH R ghie, B s 5 eliE it B
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J7IMR S SR AR S
%, KUEWIRFIMEE 1. HE B el sn il B 4Er G v 5 B ae 1 mig A .

B IR ) 36 SRS IR ) T AR T i, RN SR AT 280 Il LR 20 2% AF A H
brafie, T EMZEfEEECRL, B Cmaa R oe s AUE AR, A RO B
A IIBEAR BRSO, @SS B YRG5, fdkre i ANE IR IR, #id
HHRH L (R B8 o0 G e S AR, i S IR 8 v S R W (1 7 9 o 8 S it F s 5
i, R DUA RO FRANR T 224 (0 22 TG RE /7, oxd ml ALK BR AR RE /T« S B 3T R e
REBUSHEIRES) B TRAE M SCERIRUE NI AE 77 LU B5E BI3& 1 g /1077

(2) FIEIE )OI R 7R

BRI VR E A R ER 1 — MR8« 22 3 B R b b2 AR
S IHAFAZE ) T AR W & AN Wl & 5 PR B R . NSRBEMS EAT A 307 2T i SR BRAE T
BRR TS A NI T AR O & R IR R I g 7 BRIR DUR B R B 18
AMUERE T RR M R R IAMRS O A R, R 1 AR AR SR 170 i A Wl R AN
b, a7 RRER YR ERRES 5 T0E. XOvEE TEE R 7 R
Shik, e AT S T A B SR AR R AN NS A, RET BRI SRR

138 s HAR SR B R R P 1 A2 RIS . SRR IT 10 i) R A /2 IR Ak
TR EERIA FHARIERZ B, (o fibioX M BRI RE. SR, BT E
PR AT N R SR FR AN AE DL I R AR S I, DR L 5 28 I RN FI AT i A%
JETE, WS ARSI R, RS VER R A RS, DLHES] 1) A R R

EIRIIHT MK ORI F I, A 1 MG R A RS2 AR 27 2] LU BT G136 RE 785 77
IEEE, Wl 3-1 fron. Bk, 5 E A s &80 R geh] T B IR U2 200, =2
BHMIEIT NS SR AR R Z

) iﬁ EREASHF FTHEFERAFS ) Bir

‘ SR ‘
ERAIR =18 LY. KH, BOE.. FATA
MG Eﬁ%ﬁéﬁ% ST AN

B 3-1 Ak Fn s B

(3) ity B4ER N B 7R
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= ST SR ) AR R T S SRR R
PV — N e s R BN EW, BUEER T BAR . MOk, A MR AIE VL Y
R 05— A S RRRAE, RIIZH] 2 Al B AE DT sUN SR BIER K. Billn, Bk B B AR,
HAz O AE T 50, IRAIRR IE S L NIRRTy S
T RBOE WAl SRR, B E R AR DG IR O AR T 5 2T e R A 5k Y
oL, AMEERREMESI, WHEAR, BERWSERATIEGER, BidEasF
BAEAL B, TR A E R A 2T R EEIEW R AR il 05 e AR,
A IE R BRI S A AR IR U SRR AR S, A 3-1 Fras
Ik, AEBLSGUERT FUT S, RIS SRS A e —, WS I 5 B K &
GERBEAR U ST RIS

3.1.3 BEEAFIEL

(1) BB AR X

WEIRRA AT AL A AT O BT IR . S — A s 2Rl B S LAk 2
5 R IR N S AR, P 7 IO T SR A =) P AR PR PR R A
Rk, XRERIT “N7 (SEU “EE7 D KR T, FEARERIT AR
FRNRAT NAILR . )G, 5% % W0 Edmund Husserl. Martin Heidegger PA 52 Maurice
Merleau-Ponty %55% & 4 F10 B #E4T T KB RIERZIE 3, K10 FE 5 5K 4 Vygotsky Hl
Piaget 5% AL BN AE AT T REMRER, DR (RIGEAKE) HEBRER
B ARONEIRL H 2 R et % 2 AL,

U0 1) L B Y R B A 1) A BRI 2 S5 ) DA S 5 M G Bh 23 70 A R TG o 1200
PR T B ARTE D e R e EE A, A RO B R B R TR A7 AT A D) R B 2R AT LA
Flo AR SRR, N R B T Sk 5 R 2 M Zh& 2 BAR R . X Fag BAE
FAA I3 T 3RATRNEN 7 20, RIS o BRATT i B AT Bh it 7 Rl BRI, JE R
HI e 3= 5 B A e ARG O AN B 77 AR 50 (R 3R PR Ry B B A RN R 02,

T8 B TR A IR U5 SRR R BT 9, BRI, KA R (1 Ry 2
W—— BB IR A W SN T, A BT RN G, BRI
PR S AR R ) R

(2) B G INEFS RS &k
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PR SRR S 1
BB AT BN RAE . FRRAL S AR NI T 7t 5 R IUE R,
T RNRERAE B JR B A FRL 2 A — A oG B RGBS RN EAR R R IR AR AE
Ryl R AT P MR VEAR Y, BB B ey BV AR AR 0 e 44 5 BB A . 155 IR SOFA
ST 5 HARTT 5 AR, SR 08 FIRE v] DAY H RIS B I B B A, ik
2SI REECE
o HIWATT (R BGIAFIIIIEABTC) 2 KK 18 Bl X PP 4 R AL 1) B4 1)
o IWEFTSIRE LUK EEIE, Wk L NAERRR E E YN B I e filvd
RGeS AN RIS IR IS5 5, I KB SRR 25 A a1
o FHMMRMLR LLZ S B T RINICIZH, SR RIS R
SCIS A4 5 A0 548 T B AR R BRI B SR 5
o SEPLZESIIER B ORI I ELIZ B AL AL, TR — P Ak R S T
ANAZ HL IR = PRIy R 22 35,1840,
g b, DA B AR 7T TR BRSO A A B A s s & A R 2 5 1A
FIIERG RORMEAE (BRED « FIRER ST, HHARE AT Bkf EZAE, Wl
32 firn. DAL, EHBERFAAMORN, SR LA H A2 KIBERREIR .

EHE5E FHERB B R AR tEER 2]
ASRENNER
-
wowas BHpRE BRI
SUGREDENERER | | EREREENRNEE MRS SH
HIRERIE AR HIRER
ESARIA TRIRES

K 32 BB IR A R

(3) ASREL&AR
PG T AN A SRR FEANAE Y FH Nz 5820, TASARRE
—EA S BIRR L  TURAR R 5 DL A 2 30 ) R HUROL, Wik 3-2. R em
W, FHEMEN— A R TR, AEERE A B EA RIS R 5 AR X R ) L e
HRES IR FFIX AL X R ARG E I o I T-H5, AMAT] DLSE L A 2R AH < T AZ AN B i
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sin@, g3 = R-cosf

7. B5, 65 FEMMT 2= R - cos’ Osind, y = R-cosf-sin’ @,
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