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51> (%)
D 9.25% 14.90% 6.25% 240% 252%
Y 9.03% 14.18% 7.93% 2.88% 2.52%
S 5.65% 12.38% 5.78% 0.96% 3.37%
23.93% 41.46% 19.96% 6.24% 841%
51>

(2)




(41.46%), (23.93%), (19.96%),
(841%), (6.24%)

3. (3)
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(Verbal protocol)
X
, n n=x<n+1
?
?
?
ns=x<n+1 , [XI=n
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» [x]=n)
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[x]=n :

. [1.4]

[1.4] 1.4

[1.4]

. n=1l4<n+1

[x]
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[x]=n

1
-5 - N I |
I n
n
1 )
2
[x]=n [x]
[x] ?
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X
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- ka+ 2k=- a’+ b - k+2k= —&*Db 1

a
?
?
_l k(- a+2)=-a’+hb
k(- a+2)=- a’+ b+ 0k , - a+2=0 a= 2
- a’+bh=0 a 2 4+ b=0, b=- 4|
?
_ ! - 4+b=0, b=4 L]
?
?
!
D 37
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X , 3
X X< 2+3 Xx<5
, x> >2°+3% | ] x?>25
L xX2>V5 | 1
? ?
: ( ) ! x*>13 -V <x<Vi13 | ]
?
_I'x ;-\/T3>xorx>\/T3; X _ o
x >V 13. VIB3<x<5 [ ]
3 2+x >3 X > 1,
32522+ x%, 9 >4+ x? x? < 5.
-V5<x< V5. X 0 0<x<V5
1<x<V5 1<x<V5orV13<x<5
! . 2
( )
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V() -V1B<x<V13 I
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0<x<V13
3
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x< -V5 o0 x>V5, x>0 ! !
0<x<V5 1<x<V5]
?
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, , 2+3>X 5<x [ ] 3+x>2

Xx>-1 x>0 , 2+Xx >3 Xx>1
?
_ 1 2+3>x X <5 1<x<5 . ]
?
?
[ ]
?
X -1 1
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5) (a- Lx*- 2(a- 1)x X
a
( )
? ?
a- 1 , (a- 1)x°- 2(a- 1)x X
-1 a- 1>0 [
D 0
?
a
?
2 2 2
?
?
(a- 1)x2- 2(a- 1)x -1
(a- x°- 2(a- Ix > - 1 (a- 1)x*- 2(a- 1)x- 1>0
a- 1 A Ax®- 2Ax- 1>0 ,
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, (- 2A)%- 4A >0

(- A)’- A >0
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D>0__ . ]
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. _.0
D>0
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?
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X __ (X - X
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I x , ?
D>0 [ ]
! ?
|l D<0 __ [ 1
?
? ?
b®- 4ac >0 , 0
0
a- 1>0 a>1 D/4={- (a- 1)}*- (a- 1) <0,
(a- D%- (a- 1) <0, a*- 2a+ 1- a+ 1< 0, a?- 3a+2 <0,
(a- D(a- 2) <0, l<a<?2 a>1 l<a<?2
?
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?
( )
?
?
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(Verbal protocol)

2) x x*+ 2ax + (ka- 2k + b) k
a, b
g ?
= (
? ?
- ( ) ! 2ax
(x+ a)?- a’+ ka- 2k+ b=
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! C(x+ a)z- a’+ ka- 2k+ b
- ( - a’+ka- 2k+ b 0
k [ ]
k ? ?
k k
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, Kk
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? ?
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?
( , ) a(x’- 4x+4)- bx+2b+c=0
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, 7 — [ 1
?
?
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_ T — —
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a a
? ?
?
?
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X a
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(41.46%), (23.93%), (19.96%),
(8.41%), (6.24%)

D , (14.90%), (9.25%),

(6.25%), (2.52%), (2.40%)

Y , (14.14%), (9.019%),

(7.93%), (2.889%), (2.52%)

S , (12.38%), (5.77%),

(5.65%), (3.36%), (1.92%)
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ABSTRACT

On the analysis and correction of errors for the quadratic
equation and inequality of high school students

VWo, Hyun Chul
Major in Educational Mathematics

Graduate School of Education
Korea National University of Education
Chung- Buk, Korea

Supervised by Professor, Cho, Min Shik, Ph. D

The purpose of this thesis is to analyze the types and causes of errors happening
in the process of solving quadratic equation and inequality of high school students.
Moreover, we offer basic materials to improve the skills to solve problems by
examining correction process.

We set up three stages. The first is to classify the types of errors in the process of
solving quadratic equation and inequality. The second is to point out the causes of
errors. Finally We offer the proper correction process for the errors.

The following are the results of this thesis:

After interviewing three students of D High School to find out the correction process
of errors, the verbal protocol in chapter five and the written protocol given as an index
are established, and all of the three students successfully solved the problem as they
were given cognitive questions that made them think in flexible ways. Accordingly, if
Polya's four-stage strategy is explained in detail for students to solve specific
problems, the students are surely helped to solve them by being familiar with the
names of the stages. In other words, if we teach them the strategy not as a mere
technique to solve a problem but as a genuine learning method, the students can avoid
much errors as they are being helped by simple mentioning of the names and by the
association of the strategy.

Moreover, among the types of errors, we want to suggest the following to link the
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error in understanding, the error in the choice of strategy, the error in managing skill
to the stages of problem posing, reflection, operation and manipulation.

1) In the case of error in understanding : When students are given problems, they
can obtain a totally new point of view by doing problem posing, get a new idea, be
familiar with mathematics, and have confidence in themselves. Based on the experience,
they can show better understanding in another problem, and naturally, the possibility of
error will decrease. Therefore, we suggest problem posing as a way of diminishing
students' errors (especialy in understanding).

2) In the case of error in the choice of strategy : The improvement of ability of
solving problems depends on the degree of concentration and reflection upon the
problems students are given, while setting up general problems and solving them can
develop the ability of solving problems itself. Therefore, in spite of several practical
difficulties, we insist that students, making the most use of reflection stage, develop
problematic situations, study them, generalize them, generalize the solution, and
generalize the process of solving problems to reduce errors in their performance.

3) In the case of error in managing skill : Operation and manipulation often play a
role as the definite clue in solving problems. The desirable way of correcting students'
error is to let them find out the major operation and manipulation for the specific
problem, and encourage them to think over it. In addition, teachers are expected to
avoid an immediate judgment on the answer of the problem a student just finished
with many lines of demonstration, though they know the answers might be wrong.
Rather, teachers are requested to help the student find out the error by himself,
examining the problem in detail with him. In the process, the student will get the
point. Therefore, we teachers should not force students to find out answers, but
suggest helpful ways for them to discover errors and correct them by themselves.

* A thesis submitted to the CGonmittee of the Gaduate School of Korea
National Uhiversity of Education in Partial Fulfillment of the requirenent
for the degree of Master of Education in February, 2000.
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(1) {x}?- 3{x}+2=0( , n- 5 =x<n+

x?- 2(k- a)x+ k*+ a’- b+ 1=0

{x}=n)

k

2a,
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11.

12.

13.

3x%- 4x- 2=10

f(x)=0

f(x- 1)=0

x>+ 2x- 15 =0

X, X+ 1, x+2

a+ B, aB

a+p=1

(a’- Dx’+ (a- 1)x+ 1>0

(a+2)x2+2x+ a=0 X

X

f(- x+ 1999) <0

f(x) <0

- 114 -

- 1<x<?2



X
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2, 3, x
X
(a- 1)x2- 2(a- 1)x X -1 ,

a
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