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(1) # & % = %8 GeoGebra

B S P g A AR R —*Fféb 5 ;f{# A I W X
GeoGebra(https://www.geogebra.org/) & & fi A = % Bl (Geometer's Sketchpad, GSP)% %
Lyt = 5 £(2012)4p e s S R “rifﬁﬁ Tede it > ¥ L RFRE ‘*4@ eds ik
¥z 77 BlA5 A (figural concept)(Fischbein, 1993) 22 7 7 #1354 e8] 75 (computer-
recognized figure)(Talmon, V., & Yerushalmy, M., 2004) » & & ¥ % 35 1) & # 0@) tfo 2
&%ﬁ#wﬂw’uﬁ*%ﬁ%ig%@@%ﬁ,ﬁ@%H£Um@ﬁﬁﬁﬁﬁ»ﬁ%
THE YT TR ERE L Flpt iy §ooxiE g fAg o H ¢ GeoGebra 1T E AT
Bebe i SR HM TS LR PR ERE TR L .iﬁit%gﬁcﬁiﬁﬁi‘ﬁ% i S
Haxd > A3hF 7 E P GeoGebra 72 W erpicff A RE i e S el R H 24 Sy
SRR BBM G EREL o UM AR A Y RE -

(2) Kolb & ¥ kb

PEBfA REY —‘F}{ F Y 2 B Rk s Kolb (198) A % E YV 2hik e 57 F
FEYRRE D LR IZEFTALBELILD BHEG EFHA - Bl 1 ¢ S LF
WML fEehiE s o b 3T 4 B 485 % (concrete experience) I b % 1% & (abstract


https://www.geogebra.org/

conceptualization) » # ¢ LA~ £ F ¥ F VAR LB L PR X T KA LI O
AR ‘i&lﬁ FVHEH3E) A BELTREEY I FA AT ‘U%@“' SfEd o9 2
i+ A idq 56%(act1ve experimentation) 3] 4 X % (reflective observation) > H » 1 & F 2%
RAFY S RFSERTLEFY a § LRRFR A LEY F L30T b REEF 447

Hr o izd BHa B4 N BFY R A B L4 &2 (Accommodator) ~ F & 4
(Converger) ~ = i+ 3] (Assimilator) =4 #7 3] (Diverger) » # # if B3 0F 3 F ¥ b £ L
PR S R ETEWOT ROk REPE ¥ F LR R B LRy
FEEFARETRE APV ffbfl*ﬁ%‘% el %0 rR Tk Suib g AT
] .42;1 1% % 8 i ’:&ﬁﬁ 2B NP EY c AT KR it B8
Vhft  #HBRFLEELH UERIFEYLRELDFY S0k

=§ £

(Concrete Experience)

EER oEE

(Accommodator) (Diverger)

2 (7 #F 52
ZEEE

(Reflective Observation)

TEER

(Active Experimentation)

2R | AR

(Converger) (Assimilator)

M=

(Abstract Conceptualization)

B 1 Kolb # % b 473

3. ¥R
BARFTRCAE A (- )FARR * B Y H i p4 GeoGebra & {7 & F A1 ke > 112
FEEY R REA NEY AR AT HHT AR 4T
l. % 8% H #f 2> GeoGebra :£ (7R E » L F i HEF 4 hF Y 25 ?
Il & * &Y 5 # et GeoGebra £ (T HERF > 2 P EY A RELNF Y 5L F 44
287

4.F2$&?%g
B FIEFRGTRA AFETHRFRRFALE PR 20 pRA S RE
BEANEY R F o B F AR EREET? GeoGebra 7w # K > £d F4 3%
SRR Y H3E T GeoGebra» 2 28 ¥ H e v ¥ - B8 > $Hp 2R & d HKfF
ek 8% GeoGebra m ##RE > 2 i ¥ p (74 ¥ GeoGebra» 215 & &F ¥ _%’g.
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ARG R R REFHEFED Y SR T E Y & GeoGebra #f (T H ~4p B eh
BELFLZRBPA K - FREATLISFEDANETFAvATH ¢ 73BT 2
(Likert scale) s it 3L & B 22 B REen fT T AL o

B
GcchbraJrf—i_”% (E Baah)
GeoGebra (¥} 1E4H) ; .
K olb&2 > fEl A% ( [ 4815 /HU%{E’% Pk [ L;qu%&ﬁﬁj{% Geogebra s {77
i JE Al
=gl
|t}
T LAY
B2 A3 R7H
FA Tt & 4% 8 B 17(ANOVA) 3 M E R B L 4 5w Pl s & ¥
Bt k2T o KEFEFY b FHEY Y 28 K GeoGebra AL EF A P - AFT Y

B

AEREEALY L EE %\fﬁd 2 SUNEE T RE N IR AR sl W A N SR
WA MR AR O REIR o

5, HEFEIT A%
(1) 5 A2 = %

AT IREZFF AT TR A ZIFRAEI0F ERFREF 5
TRY ML (C)FRRTESFED Y T AT HA -2 RRHee 7 Brikk
137 =54 > HRep - BFLas 5284 o

KiF bR EFHRH»LERGE2E A RS MK R P (Mayer, 2001) % B
GeoGebra #2.5% o M N2 ff A JEAZ 6 B3 ZHBIHETA6 > Fo kA2 B R
o ARETAE AT RRA > B ARIEET LG FHE B R ReR
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D Si | =% (The Definite Integral) A |n='|:|

The definite integral (E187) of f(x) on [a,b] is

N »
/’ ff(;c)(lu:: lim Zf(J::)A
i B
! / BEEE
=
a ) (5 @) @m 2B EB

flx)= 01z a= 0 andb= 6
_— n=15
L]’*‘:E’ 5B ——— =
[=]=]
f -
\yg. JAz = 7.33026 (z B EAEFERN - BT HEVERT)
0 1 2 3 4 '

B3 Tafis | H =9 GeoGebra % F 3 it 4 &

B H GeoGebra iz » 2477 X =3 TR T g2 A | v T f
AR 2 B AR~ B E A0 GeoGebra $ott (% 1) 1 5 i P 518 Je =b T icHh

e

"R g 0% ° e F e o= fH A~ GeoGebra ; i 7 K &

(https://sites.google.com/site/calculusteaching/home/calculus/GGB) » %ﬁ“ d it E R
B EEE R o HIEF 2 EY AR hiT {1

% 1 Bcfh ~ (- )iz GeoGebra %11 71 4

T BT 44t
I RLEANARPR (The Limit of a Function) https://www.geogebra.org/m/jrffzje6
BN
: A EHE (The Squeeze Theorem) https://www.geogebra.org/m/a2gwtxfb

11)4%(The Tangent Line) https://www.geogebra.org/m/dzcwabh8

. 7£45%(The Normal Line) https://www.geogebra.org/m/gyuvuSct

HEREIE e ier . . :
43155 (Linear Approximations) https://www.geogebra.org/m/szbzj7rp
157 & (Differentials) https://www.geogebra.org/m/gsc2dyq9
TEFE 5T (The Definite Integral) https://www.geogebra.org/m/p9kysqfp

&5 e HIER

4% AT [E & Ik AU EIFE (The Area between Curves) https://www.geogebra.org/m/gedpgdhh

SHEE Y H et 8 4 B (F GeoGebra tha s » A 3 R HENEVEERH e
FaRk* cRSEEAN Tafr ) HA8A9GeoGebra 8% 8 » 9 H K3 hget
s GeoGebra H ~ 3t » I+ 2 i > T H 2 EREERY > BFLET TR
TIRUBAE ALE RELWKETFREEFE I A BE AL RIEF A
H 1% GeoGebra 3 » i crdicdy o ;ﬁ PLF AR E 4 LR GeoGebra #1 % - i 7| ehide fi
Mgt FFBAE AL B MANIED P o


https://sites.google.com/site/calculusteaching/home/calculus/GGB
https://www.geogebra.org/m/jrffzje6
https://www.geogebra.org/m/a2gwtxfb
https://www.geogebra.org/m/dzcwabh8
https://www.geogebra.org/m/gyuvu5cf
https://www.geogebra.org/m/szbzj7rp
https://www.geogebra.org/m/qsc2dyq9
https://www.geogebra.org/m/p9kysqfp
https://www.geogebra.org/m/ge4pg4hh

% IRk 7 GeoGebra https://sites.google.com/site/calculusteaching/home/calculus/GGB

Part D. #%% (The Integral) & PartE. # % #9/& H (Applications of the Integral)

Z#M 4 (The Definite Integral) https://www.geogebra.org/m/p9kvsqfp
:’ﬂreoréLf The definite integral (€ # %) of f from a to b is f:/(x)dx = ’li_m’zz‘ﬂf(x;)Ax,
R4k 1 : f(x) = 0.1x? and [a,b] = [0,6]
| ( n | 5 10 15 20
i X 2L AT T TS LAy 71404
i fl f . ! Lo | 9.5 3 i 2949
o e B B e A TR oy b1st 6951, 6449
Solution; arca = f:O.lxzdx = lim T fGdx= 7>
AR 3 : f(x) = 2Vx and [a,b] = [0,6]
n 5 10 15 20
¥ & ‘ (99055"{ i ‘wl;’bﬁ"vf 11 7!;” ._-_/-:?_;{W
; ‘ Lo .01 ST 2947%9) 30.5455)
48 L) 15 I ES B0 13 FHo 14.1599% 11945 @ sl 181952
Solution: arca = I:Z\/J_(dx = lim ¥, f(DAx = 95959,

W4 g2 T s ) 82829 GeoGebra 8 4 ¥
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EAAPEA YRR X REEREREP A B RET R KN RS
Bl d LA S AR AL B MA > & ,j_gﬁqg:f;% ¥ GeoGebra & {7 § 7 4= » # >
FHOP - HREHRAETE - 2 RE 2 B RBE Y s TR
GeoGebra» = + L REBEITE - HHL - KEF &R - P@H HP BH AT FE> 5
NEAREALANEFT S v G L E T

QELEY 4
AP AREL Y R RFEAY  FREERIE S P l;ii?;!p%{ ¢ g
GeoGebra s#4TAR B {8 A3 (7463 A 47 > 4 2 S % o ¢ 2L A ¥
%m””ﬁbmﬁk””m§4‘%@J’F@*P”mﬁ HeLFRE ﬂléhm
d o FEHYRETR R B

22 AR BEY R E2ZEAEY LIRS

y BSR4 HA =2 B K =% GeoGebra 1577
4H I 2P il A
fal - REES AB mas es FRTTEV P
R ET 12 8.25 1.82 29.92 4.70
e, BER 43 8.28 2.05 27.72 7.08
e
[EMEHY 69 8.29 1.90 26.32 7.58
Py Gt 13 7.31 1.80 24.46 9.13
HERY 9 8.56 1.59 24.89 5.99
B A
LR 24 8.17 1.79 25.04 7.77
pay-ceixl 4 6.75 1.50 26.75 4.99




Ak

PRBRE SRV LT B RAHE LV ARPPE AE 5
B 7(F 3) 0 B ET F RS FSFH3 GeoGebra B2 % R G B AF =
6174, p <.005) > 2 EUFREEFLF L LKA TR LT > T HEAREZAEV b
fe ¥4 GeoGebra ## 4~ #87 ¢ 22 B F L & -

3R P EANTRE

B HAR SEA HHE  PE¥ R FE  plE
KBk 16.047 1 16.047 0.320 0.572
R 236.358 3 78.786 1.573  0.198
ECHIBEERIG4E  309.206 1 309.206 6.174 0.014
ZHEA 392.976 7 56.139 1.121 0352
AR 8814.725 176 50.084 - -

AFTLR-HERTHREP TR EV R RFLAHFY S0P P R R AR
5524 AP UEREEMSG I EREONEZT 0 BV b 4 GeoGebra 74
FFEEIHELE -

24 FE8ENEY R %R ESTES (0=137)

B AR SR HEHE  W9¥HEf FE  pHE
B A 238.785 3 79.595 1.556 203
ELHISEERIB4E 328.919 1 328.919 6.431 .012
ZLHIEA 329.461 3 109.820 2.147  .097
AR 6597.404 129 51.143

BRI EABFEL L BEY R RFUNDF L A3 PR ELTREY Sonnp P
254262744 82N AR FEA R AT EEY R TR
BHATES  SEHET SR EREMIGIERAONRL T > T HRRA D
4557 > A 382 € % GeoGebra 8 4 11 B P ¥ A A (F=4577,p<.05) @
Hu =2 BB iRy A2 BFPE-

25 T3, 2840 18 w2 %8 #kA 1755 0=21)

B FLACH SEHI HHE ¥ hEf FHE  pE
BBk 130.004 1 130.004 4577  .047
B EE R AR 22.702 1 22.702 0.799 384
ZHIEA 24.227 1 24.227 0.853  .369
AR 482.876 17 28.404

26 TR LA B4 A K e uz %R A 755 (0=58)

ZEEJ:/J? SEF R HHE ¥ AEf FHE  pE
L 26.571 1 26.571 0.591  .445
2 EE R AR 3.986 1 3.986 0.089  .767
ZHEA 0.180 1 0.180 0.004  .949
AR 2427.419 54 44.952




27 TRiAl ) 8448407 18 22 %3 &5 175 % 0=93)
8 E AR SETTARI HEE SEEYRM FE pfE
L 29.045 1 29.045 0.515 475
B EE R R 4R 251.944 1 251.944 4468  .037
ZHEA 23.223 1 23.223 0.412  .523
SR 5018.776 89 56.391
28 TA%cdl, B2 54 K5 a2 %3 1A% % (0=17)
88 B SEJTA HEHE SEEYHM FE pE
Bk 16.019 1 16.019 0318 .582
R EE R B 4R 260.550 1 260.550 5.174  .041
LHEA 160.742 1 160.742 3.192  .097
SR 654.688 13 50.361

IR EARY IR BEEL RN AR B ARERETRL CFR Y 2 2 7
FRIAF A R AABEHEL 54 44 34 2 el AFAY  $%wdk 9o
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Q) kP EEF L
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¢ e ficfg & GeoGebra https:/sites.google.com/site/calculusteaching/home/calculus/GGB

Part A. %' (The Limit)

3 #c & 'L (The Limit of a Function) https://www.geogebra.org/m/jrffzje6

Definition| The limit (#%&*) of the function f(x) is L: lim f(x) =L ; f(x) > L as x > a
xX—a

XEMEE 1 f(x) =—-0.01x34+0.01x2+x+5 and a = 2

| x| 6 4 3 2.1 2.01
o
/ Solution: f(2) = and 1if2 f(x) =
T R S x—
and a = 2
x| 6 4 3 2.1 2.01
|

y——++—  Solution: f(2) = and lirr% f(x) =
X—



https://sites.google.com/site/calculusteaching/home/calculus/GGB
https://www.geogebra.org/m/jrffzje6

% #& ¥ IL (The Squeeze Theorem) https://www.geogebra.org/m/a2gwtxfb
Theorem| If f(x) < g(x) < h(x) when x isnear a and lim f(x) = lim h(x) = L, then lim g(x) = L.

xX—a xX—a xX—a

®EIEE D f(x) = —x2, g(x) = x? sini, h(x) =x? and a =0

. Q/’\ /

o002 A T\
SALIND
\ IV

f\/ i \, i
Y-\
Jf \/ oo \J | /

x| 0.5 0.2 0.1 0.05 0.01

g(x)

1
Solution: —x? < x? Sln < x? for x # 0 and llm( —x?)=1limx?=0 = limx’sin-=
x—0 x—0 x



https://www.geogebra.org/m/a2gwtxfb

¢ e ficfg & GeoGebra https:/sites.google.com/site/calculusteaching/home/calculus/GGB

Part B. # # (The Derivative)

*7 8 (The Tangent Line) https://www.geogebra.org/m/dzcwabh8

Definition| The derivative (3 #c) of a function f atapoint a is f'(a) = lim

[O-f(@ _ i [lath)—f(@

x—a X—a h—-0 h
® TIE o fx) = —0.01x3 — 0.01x*+x +5
1) a=4
x=4+h | 8 6 5 4.5 4.1
O -f®) _fé+h - &
MPeT Ty 4 T h
Solution: my = f'(4) = lim £22L&) — iy [EHTFA)
x—=4 x—4 h—0
(2) a=8
x=8+h | 14 10 9 8.5 8.1
_f@—f®) _fB+h)—f(8)
Mo = x—8 h

. . . rr — 1i f(x)-1(8) — L
Solution: my = f'(8) }Cl_rg — 5 }ll_r)l’(l)

f@B+H)-f(8) _



https://sites.google.com/site/calculusteaching/home/calculus/GGB
https://www.geogebra.org/m/dzcwabh8

/%2 3 (The Normal Line) https://www.geogebra.org/m/gyuvu5cf

T:y—f(a)=f'(a)(x—a)

R KTLN = mr my=—-1=my=——= 1
cémar T N N fr(a) N : y — f(a) = _f’(a) (x — a)
ZEAEE D f(x) =—-0.01x3+0.01x%>+x +5
a -12 -6 0 6 12
mr = f'(a)
1
my = —



https://www.geogebra.org/m/gyuvu5cf

¢ e ficfg & GeoGebra https:/sites.google.com/site/calculusteaching/home/calculus/GGB

Part C. ¥ &k * (Applications of the Derivative)

M+ w3+ (Linear Approximations) https:/www.geogebra.org/m/szbzj7rp

Theorem If x = a, then f(x) = L(x) = f(a) + f'(a)(x — a).

WAEE f() = VX

(1)“ a=1

Ve=f)~Lx)=fO+f(DE-1) =
) . ; ’ 1.5 1.1
fx)
L(x)
(2) a=4
Va=f) =~ L) =fB)+f(Dx—4) =
) 0 - 5 4.5 4.1
f(x)
L(x)



https://sites.google.com/site/calculusteaching/home/calculus/GGB
https://www.geogebra.org/m/szbzj7rp

&4~ & (Differentials) https://www.geogebra.org/m/qsc2dyvq9
Theorem| If Ax = 0, then Ay = f(x + Ax) — f(x) = dy = f'(x) dx.
AL D f(0) =Vx

7
I
/
. . .
a

1) x=1

Ay =v1i+Ax—V1=f(A+Mx)—f(D)=dy=f"(1)dx =

Ax 3 2 1 0.5

0.1

(2 x=4

Ay =\a+Ax —Vad=f(4+Ax)— f(4) = dy = f'(4) dx =

Ax 6 3 1 0.5

0.1



https://www.geogebra.org/m/qsc2dyq9

¢ e ficfg & GeoGebra https:/sites.google.com/site/calculusteaching/home/calculus/GGB

Part D. # # (The Integral) & Part E. #& » 7/ * (Applications of the Integral)

Z 4% 4 (The Definite Integral) https://www.geogebra.org/m/p9kysqfp
Theorem| The definite integral (Z_f% 4 ) of f from a to b is f; f(x)dx = 711_r)£1o e flx)Ax.
X EIER 1 f(x) =0.1x?% and [a, b] = [0,6].

4 ) n 5 10 15

20

3 7]
%4 o

1 LA

. - Affr
-1 0 1 2 3 4 5 B 7

2

Solution: area = f06 0.1x%dx = lim Y-, f(x))Ax =
n—-oo

®AEE 30 f(x) = 2vx and [a,b] = [0,6].

-

_ n 5 10 15

20

—
4 o

4 e

B : —Tfr

Solution: area = f06 2+/xdx = lim Y, f(x})Ax =
n—oo



https://sites.google.com/site/calculusteaching/home/calculus/GGB
https://www.geogebra.org/m/p9kysqfp

¥ 3 ATF] % 32 9% & (The Area between Curves) https://www.geogebra.org/m/ge4pg4hh
Theorem| Suppose that f(x) = g(x) on [a, b]. The area of the region between y = f(x) and y = g(x) on [a,b] is
b
area = [ [f(x) — g(x)]dx.

n ‘ 10 15 20 25 30

15 Ih ] 7}% ’fr’

Solution: area = f_ll[(—xz +2) — x?]dx =

‘gﬂﬂ‘;

Tigit 20 f(x) =2—x% g(x) =—x and [a,b] =[-12].

n ‘ 10 15 20 25 30
mﬂ% o

Solution: area = f_zl[(Z —x2) — (—=x)]dx =

I ——



https://www.geogebra.org/m/ge4pg4hh
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