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A Study of Calculus Learning Strategies and Calculus Achievement of
Freshmen at University

Student: Jia-Sheng Yang Advisor: Chi-Guang Pai, Ph. D

Institute of Mathematics
National Chiao Tung University

Abstract

The purpose of this study was to explore the calculus learning strategies of freshmen at
university, the diversity of background variables, and the relation between calculus learning
strategies and calculus achievement.

The implement of calculus learning strategies was the questionnaire edited by myself.
The sample was 952, eliminated the invalidation, the validation was 626, so the available
sample was 74.5%. The calculus achievement was the final examination of the 1st semester of
the academic year 2011. The statistical methods used to‘analyze the data were Descriptive
Statistics, t-test, One-way ANOVA, Two-way ANOVA, Correlation.

The major findings are followings:

(1) The best calculus learning strategies were “worth of subject”, “finding help”, and
“prior knowledge”. The worst calculus learning strategies were “anxiety” ,
“self-superintendence”, and “problem understanding”.

(2) The background variables had a significant impact on calculus learning strategies.
(3) The background variables had a significant impact on calculus achievement.

(4) There were interaction effects between the background variables and calculus
achievement concerning calculus learning strategies.

(5) There were positively connected between calculus learning strategies and calculus
achievement.

(6) There were positively connected between the mathematics achievement of entrance

examination of university and calculus achievement.

Finally, some suggestions for students , educators, and future research were proposed
according to the results.

Keywords: Calculus Learning Strategies, Calculus Achievement
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Inventory T R Ak E?Ff Ff[ﬁ = s [EETR TR S,
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PR P e R E -
64 - WS A R
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. o * o FERE aL}%E VK SR ] 5T E
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. AT it a I»E*rﬁ; [F,Efl BREVA
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UIES 2 S lfu»»? PP = 153 - P PR -
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Bk £ s Y B
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Self-Knowledge &y ﬁ : |&§?§“Hl . 1&%?,5—'4(’@ ~ SR
Inventory of Conti W[JF (B R F S IFM
onti . s
Lifelong Learning | 1991 Fell Ry A i tE MESE L lﬁr’r £5,725 550 2
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EAEFEYT o BTV % %E—J fﬂ I}-{—jﬂ—“_ FEALET A KR - A
PR S Je 53t » 28 4 TP J@“;{fﬁi gm[, KB ISR e — 5 pUT MG (FRErEE
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—rv
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SR R G 8 R 00 : PR
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28 11.466%**  (0.562%** 0] 38 12.627***  (0.6]11%** O
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48 14.119%%*  (.614*** O
w5 p <001
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ﬂWW%°W**E*%H%Nﬂ%THJ@5%§ S| i
B SRPTREIIREES R0 o 5 % 15 IR ) T 505 gy - R
110 5348 » gmtﬂ_fﬂy@%ﬁ o REET- SEREE > T 2EE R ?,@@% o,
JE S 53 5T EE 100 55 JEE?‘T BT (RSSO 2 A IR N U S e
F oJ‘JEﬁ*;& P73 8 AR LD 3 RS Excel JPRTITRT BILT ﬁ@@%
(BRI - PIRI
- ﬁ{gﬁ%;}g L (e

1Fjg;_r?gm Fgin 444 > RIVEE D133 o A 3412 P MBS 25 I

30~59 73 BT A (LT A R 5340 0 {7 85.30% » EHFIfq, -

* 3-4-12 r‘:(ﬁ“m 1YY AR VR il

21 e Fizib 5205 A e P
e 5 0.80% 5 0.80%
0~9 0 0.00% 5 0.80%
10~19 10 1.60% 15 2.40%
20~29 70 11.18% 85 13.58%
30~39 157 25.08% 242 38.66%
40~49 172 27.48% 414 66.13%
50~59 125 19:97% 539 86.10%
60~69 63 10.06% 602 96.17%
70~79 18 2.88% 620 99.04%
80~89 6 0.96% 626 100.00%
T 626 100.00%
== %E 2

P53 1% S REER pYS o~ o0 A e~ [S00AE e~ Y - BRI
FLY[I 3-4- 13 . I ’E[mz?airﬁu@%ﬁi%mu@gmm '

e 3-4-13 %A ﬁ:%%ﬁﬁf-: FIEI7J7PT%<

FEIBH ﬂ“ EERR EHJ A [Foiat el B A
¥ E;Ir|f FAT‘j:ﬂj‘3< FIEETJ'Z*\ mi Y% b =

1 75.04% 88.69% 56.88% 31.82% 72.78%

2 30.76% 35.71% 23.13% 12.59% 29.42%
3 70.21% 85.71% 51.88% 33.84% 68.79%
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% 3-4-13 r%(ﬁ?wﬁ

HEDITR G

e %A?ﬁ}‘ ﬁJN-T [57}72 e )
I SEEN AESEN
4 27.54% 38.69% 21.25% 17.44% 29.97%
5 60.06% 69.05% 51.25% 17.80% 60.15%
6 87.28% 98.81% 73.13% 25.68% 85.97%
7 93.72% 98.21% 83.13% 15.09% 90.67%
8 61.84% 83.93% 40.00% 43.93% 61.96%
9 68.28% 85.12% 53.13% 31.99% 69.12%
10 71.34% 92.86% 43.13% 49.73% 67.99%
1 34.65% 47.86% 16.75% 31.11% 32.30%
12 37.26% 43.21% 26.13% 17.09% 34.67%
13 32.24% 41.67% 28.50% 13.17% 35.08%
14 40.23% 50.95% 28.38% 22.58% 39.66%
15 33.56% 54.40% 18.50% 35.90% 36.45%
16 23.51% 53.57% 3.75% 49.82% 28.66%
17 11.27% 29.76% 0.63% 29.14% 15.19%
18 8.21% 25.00% 1.88% 23.13% 13.44%
19 32.85% 66.67% 8.75% 57.92% 37.71%
20 13.85% 34.52% 1.25% 33.27% 17.89%
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TR ELJ 73 T[
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[P ER YT SR 1 0.46 HF Chase AT fufEyeE > fF
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J§ JE‘E&EJ/’:*' U

SSREREELI (7 0.2 ~ 0.4 FIUSHRE {72 FIStERo
i F
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SRV ISR, I B

[ [ 5 o B S AVREE T o
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HEER S Fify [ [RIEE N Fﬁ bl @Fﬁ 2
JEE 3 9 0 6 2
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1. How many points of intersection are there between y=x* and y=2*?

(A)O; (B) 1; ©) 2 (D) 3.
—-5x+2 if x>0,
2. Consider f(x)= _(Xil)z MM

When using the -6 definitionto prove that Iin_11f(x)=0,the largest & for
e=11s

. . '\, 3
(A)2; (B) L; ©)15; (B)1¢.

2
3. Evaluate the limit of fim| —+ _X*1] .
-0l In(x+1) X

(A) 0; (B) % ; © 1, (D) nonexistent.

n

4. Evaluate the limit Iimiz

as a definite integral.

e 203 3+—i
n
2X 4+2X
A [ B [ et
26(1+x) 0 2(3+x)
1 e4+x6 6e1+2x
C dx; D dx .
(©) J-02(3+x3) ) ], 6X

-88 -



5. Which one of the following statements is TRUE for j:e‘xzdx =L7?

-1 -1

(A) %(1+e4)<L<1; (B) L=1; (C) %(e4+e‘1)<L<1; (D) L>1.

X2+ X+2

6. Evaluate the integral dx..
| J.O x* +1
(A) 2-2In2; (B) 4”‘#; (C) w; (D) 7Z+88—In2.

7. Find the surface area of the solid of revolution formed by rotating y =x* over

[0,3] about the x-axis.
(A) .[0327zx\/1+16x6 dx ; (B) jSanx/1+ x® dx ;
(©) [ 27x*\1+16x° dx; (D) [ 22xV1+x dx.
8. Evaluate the integral J'widx.
e X
(A) %; (B) 1; (C) e (D) divergent.
9. Find the area of the region bounded by the x-axis, x=zr and the half arch of the
cycloid x=r(@—-sind), y=r(l-cosd) with r>0 and 0<@<r.

(A) 7r?; (B) gnrz; (C) 3xr?; (D) 3zre.

10. Find the area outside the circle r =3 and inside the polar curve r=2+2co0sé.

A = (B) 4+§—§;
(C) %\/5—7[; (D) 2+72-x.
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1. Which of the following statements are TRUE for f(X) = ——-~
X

(A) f isincreasingon (-1,0).

(B) f isconcave downward on (—1,0).
(C) The graph of f has only one inflection point.

(D) f has the absolute maximum value zi
e

2. Which of the following statements are WRONG for the real function f(x)

on (a,b)?

(A)If f'(c)=0 for some point CE(a,b), then f(x) has a local extrema at
X=CcC.

(B) If f(x) iscontinuouson (a,b),then f(x) must have an absolute minimum
on (a,b).
(C)If f"(x) existson (a,b),then f'(x) iscontinuouson (a,b).

(D)If f2(x) isdifferentiable on (a,b),then f(x) must be differentiable on (a,b).

3. Consider
1 ¢ 1
= ————dt x>0,
9(x) = XIO t?+t+1
1 ,X<0
Which of the following statements are TRUE ?
(A) limg(x)=1; (B) limg(x)=0;
©) Iing(sinx)g(x):o; (D) Iin?g'(x)>0.
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o1 .
. Zsin— if x>0,
4. Consider f(x)= Xl X3 x>
0 if x<O0.

Which of the following statements are TRUE ?
(A) f iscontinuouson R; (B) f isdifferentiableon R;
(C) f'(0)=0; (D) f' iscontinuouson R.

5. Which of the following statements are TRUE?

Fig. () YA Fig. (I1) YA Fig. (1)
y=xe"
I y= esin Ygin 2x

x 0 |

{ = = I

(A) The shaded areas in Fig. (1) and Fig. (I1) are equal.
(B) The shaded areas in Fig. (1) and-Fig. (111) are equal.
(C) The shaded areas in Fig. (I) and Fig. (I11) are equal.
(D) The shaded areas in Fig. (1), Fig. (1}).and Fig. (11l)-are distinct .

O 1EZEE (AZ &R H_+A5  SHAE)

i

x—0

1. Evaluate the limit Iim{2 5 J . (1)

. X
2. Evaluate the integral J. ——X. (2
VX2 +x+1

3. Awedge is cut out of a circular cylinder of radius 6 by two planes. One plane is
perpendicular to the axis of the cylinder. The other intersects the first at an angle of
45° along a diameter of the cylinder. Find the volume of the wedge. 3

4. Find the length of the curve y:LX«/(Int)z—ldt from x=e to x=¢€*._ (4)

5. Find the length of the polar curve r=1+sind with 0<@<r. (5)
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