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e = 34011 04131 34204 0.4040 0.194 0.423
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A case study on differentiated curriculum for the university calculus

and the curriculum development using a numerical software

Choi, Eun Jeong
University College, Yonsei University, 120-749 Seoul Korea

E-mail: eunjchoi@yonsei.ac.kr

College students have a diverse educational background with the recent multiplicity in university admissions
standards and procedures. As a result, their mathematical preparation and performance varies widely. Teaching
calculus to such a diverse student group is a demanding task.

Differentiated curriculum has been conducted for the university calculus course in Yonsei university for the
past five years. A case study on the differentiated curriculum in Yonsei university is presented for the
curriculum improvement. With its ideal purpose, the differentiated curriculum has created issues and problems
in practice. As an alternative to the ideal differentiated curriculum, this study shows that a computer-based
approach using a numerical software could give aids to overcoming the difficulty of inadequately prepared
students in the leamning process while mathematically sophisticated students could keep interested in the
course. This study also presents the useful topics in calculus that can be implemented for computer-based
calculus education and provides guidelines for the effective usage.
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12.8 46

156 79

183 91

21.1 113

239 140

26.7 173

294 190

322 211

L. Matlab$ o438 99 & =2 JehlA L.
2. Matlab ¥4 fitg ol &3l ¢lo X2 2 T
A&e+2 FoAQ. fit I+E o) &t 9
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clear

x = [10 12.8 156 18.3 21.1 239 26.7 294 32.2];
y = [20 46 79 91 113 140 173 190 211];
plot(x,y,’0")

a = polyfit(x,y,1);

x_fit = 7:1:43;

y_fit = polyval(a,x_fit);

plot(x,y, o’ x_fit,y_fit);

xlabel(' Thetemperature’),ylabel(' The
Chirps/min’);

TheChirps38 = polyval(a,38)
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£o} o
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n=1:10;

X =0.3."n
fx = 12*%((x+8) .7 (1/3) - 2)./%;

disp ("' X fx")

format long, disp([x; fx]')
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AN A3 %

X fx
0.30000000000000  0.98775408021828
0.09000000000000  0.99627326315635
0.02700000000000  0.99887710464053
0.00810000000000  0.99966268971591
0.00243000000000  0.99989876708327
0.00072900000000  0.99996962653948
(.00021870000000  0.99999088762047
0.00006561000000  0.99999726623604
0.00001968300000  0.99999917980636
0.00000590490000  0.99999975423664

3] 2z 13

>> ezplot ('12* ((x+8) " (1/3)-

2)/x'),grid
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3 WARS lmits AHES St e
>> gyms t
>> limit ( 12* ({t+8)"(1/3) - 2)/t,0)
ans =
1/2*8%(1/3)
>> double (ans)
ans =

1

A3 ¥ A

U"“J ERFE it o] FaAL.

Lht e, f (o) = LI g
ogste] 4o mEE FAHOE At 1A
L.

ATYE dA]
clear
h=.1;

Xx=-5:h:5;

f=x."3 -x +1;
diff(f) /h;
(l:end-1),

fprime =

plot (x fprime) ,grid




232 3

2. =359 AHYE gt AL (Matlabl)
imit¥& AHEEHAIR.)
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clear

syms x h;

£f=x"3 -x +1;

fxh = subs(f,x,x+h);
quotient = (fxh-£f)/h;

fprime = limit (quotient,h,0)

A3

ans =

3*x"2-1

>>

3 ¥49 oEd AMEHE Matab $5E AN &

g T

AAYE oA

clear
syms X;
f=x"3 -x +1;

fprime = Aiff (£, x)

Ayt

ansg =

3*x*2-1

A4 HEY AL
Matlabg AHS-E FAANES Fated ejige] Ad
of thate] ofaj it

Lt D fe)Asid 9% BRE Agw
iw]

& L & F3& Matlab 848 #4549,

2AYE o4
function 1ftSum = leftsum{fun,a, b, n)
h = (b-a)/n;
Xx=a : h: b-h;

y = feval (fun, x};
1ftSum = h*sum(y);

9 2329 AAIN fnd W4T TALZ T84
A desaer g
2 % 932 e [ sde=025 9% 2ol G2 o
0
2 e AHE AR Agsel g9 GrlM ng
F7b A4S Agel AN9AE BAsAL oAt

00191l 71 A nel Be Ut ooz B
oF SEA ANEA L.

AAYE A
function y = f(x)
y = x.73;

LR
>> leftsum('f', 0,1, 100)
ans =

0.2450

3. 4 leftsum®] x = a : h : b-h; & HA3]| u}io]
QEE EHE AT 5 FHE ALY e Tk
58 yea, f(z) =2 sl 72 [0, 11& 100
HE oA A Aae vlud BAL.
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