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Abstract: Topic “Ellipse” is in Geometry 10 curriculum for Vietnamese high schools; mathematics contents
of the topic are difficult for learners to remember. In order to increase the quality of teaching this topic, we
used the GeoGebra as a teaching tool. In this paper, we report the how to apply the GeoGebra dynamic
software to teaching contents related to Ellipse to 101" grade students and the results of this application. The
remarkable findings obtained were:

(1) Students’ learning outcomes were relatively high;

(2) Students’ attitude towards teaching “Ellipse” with GeoGebra was positive.
Keywords: GeoGebra, dynamic mathematics software, mathematics education, Ellipse, educational

technology, ICT.

. Anintroduction to GeoGebra

GeoGebra - dynamic software
GeoGebra is dynamic mathematics software. This software was developed by Hohenwarter in 2001. About
characteristics of GeoGebra, Hohenwarter, M. and Lavicza, Z. (2007) showed that “The basic idea of software
development was created a dynamic software that incorporates geometry, algebra, and calculus, which other
packages treat separately (spreadsheet and computer algebra extensions are soon to be added to the software),
into a single easy-to-use package)”. [2]
Applications of GeoGebra in schools
According to M. Hohenwarter and K. Fuchs (2004), GeoGebra offered the following applications in teaching
mathematics in schools [1]:

1. GeoGebra can be used for demonstration and visualization;

2. GeoGebra is a construction tool;

3. GeoGebra can be used for discovering mathematics;

4. GeoGebra can be used for preparing teaching materials.

Il. Statement of research problem

Towards applications of GeoGebra to teaching mathematics, we had some works published such as: Loc and
Triet (2014), Loc (2014), Loc and Phuong (2015), Loc and Tuan (2015) (see [3]-[7]). Also studying the use of
this software to teaching school mathematics, we continued to do an experiment on teaching topic “Ellipse” with
the following research questions:

1. The 1% question: What are students’ opinions on learning “Ellipse” with the help of GeoGebra?

2. The 2" question: Is teaching “Ellipse” with assistance of GeoGebra to students in schools effective?

I11. Methodology

Mathematics contents taught experimentally:
Topic “Ellipse” is in Geometry 10 — Vietnam, which consists of:
1. Definition of an ellipse (time for teaching: 50 minutes);
2. The shape of an ellipse (time for teaching: 50 minutes).
3.
Teaching strategies with GeoGebra
In experimental teaching, we made use of the following three applications of GeoGebra:
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1. GeoGebra was used for demonstration and visualization (see Illustration 1);
2. GeoGebra was used as a construction tool (see Illustration 2);
3. GeoGebra was used for discovering mathematics (see Illustration 3).

VE elip
: | DUNG
o BONG 2 CHIEC BINH
= o VONG DAY Kl
o BET RAUBLT CHI
B0 DAIVONG DAY
TOMG MF ,“F,
N
Illustration 1: A real image of an ellipse llustration 2: How to draw an ellipse
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Ilustration 3: How to discover the formula for computing MF; and MF;

Experimental model: See Table 1.

Table 1: Experimental model of teaching topic “Ellipse” with GeoGebra

Experimental class Treatment (teaching with Posttest (Mathematics test scores, and
GeoGebra, denoted X) attitudes of students, denoted O)
Class 101, Class 10B: X ®)

Experimental classes:
- Class 10; of 40 students - “Trung hoc co s va trung hoc phé thong Long Phi” School (Tam Binh,
Vinh Long).
- Class 10B; of 40 students - “Trung hoc thuc hanh su pham” School (Can Tho University).
After finishing 1%t semester of academic year 2014-2015, the learning level of the above students was relatively
high (see Table 2).
Table 2. The learning ranks of students in two experimental classes

Class 101 Class 10B;
Very good 36 (students) 18
Good 4 17
medium 0 5
Weak 0 2
Sum 40 40

Posttest:
- Questionnaire: We used questionnaire to find out the students’ opinions towards lessons with the
help of GeoGebra.
- Test of students’ learning outcomes: In order to evaluate how effective our teaching was, we asked
the students to do a test of ten questions which we constructed after doing experiment (see
Appendix)
The pedagogical experiment was implemented in the second semester of academic year 2014 -2015.
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IV. Results and discussion

A. The results of investigating students’ opinions
Students’ opinions on the lessons with GeoGebra

The opinions of 80 students in two experimental classes towards lessons with the help of GeoGebra were
showed in Table 3. Accordingly, a majority of students (80%) of the two experimental classes said that they felt
interesting in learning with using GeoGebra. In particular, about 70% of students felt understandable after two
experimental lessons although nearly 50% of students said that the content of the topic “Ellipse” was difficult.

Table 3. Students” opinions on the lessons with GeoGebra

@ 03] ©) 4) ®)
a. Do you feel interesting to study 35 29 15 1 0
mathematics with the help of GeoGebra? (43.75%) (36.25%) (18.75%) (1.25%) (0%)
. . 1 2 1 36 28 15 0
b. How difficult is topic “Ellipse”? (1.25%) (45%) (35%) (18.75%) (0%)
o oS el 12 a7 1 s o
! (15%) (58.75%) (22.5%) (3.75%) (0%)

understanding this topic?

Note: Numbers (1) — (5) indicate the following contents:

o (1): Very interesting (a); very difficult (b); very good (c).

o (2): Interesting (a); difficult (b); good (c).

o (3): Normal (a, b); medium (c).

o (4): Not interesting (a); Easy (b); bad (c).

o (5): Not interesting completely (a); very easy (b); very bad (c).

Students’ opinions on the GeoGebra software

When asked to comment on GeoGebra, 90% of students said that this software was interesting, had many useful
features but not unwieldy; and only a small number of children (about 15%) felt that the software was difficult
to use and its interface was complicated. Results of student surveys about GeoGebra were detailed in Table 4:

Table 4. Statistical table of students’ opinions about software GeoGebra

Strongly Agreed undecided disagreed Strongly
agreed disagreed
. . . 28 47 5 0 0
GeoGebra is an interesting software (35%) (58.75%) (6.25%) (0%) (0%)
- 29 47 4 0 0
GeoGebra is helpful for self-study (36.25%) (58.75%) (5%) (0%) (0%)
. 30 43 7 0 0
GeoGebra has many useful functions (37.5) (53.75%) (8.75%) (0%) (0%)
e 1 10 38 27 4
It is difficult to operate GeoGebra (1.25%) (12.5%) (47.5%) (33.75%) (5%)
. . 1 9 28 38 4
Interface of GeoGera is complicated (1.25%) (11.25%) (35%) (47.5%) (5%)
Other opinions 0 0 0 0 °
(0%) (0%) (0%) (0%) (0%)

B. The results of mathematics test
The students’ score results after they finished the test are shown in Table 5.

Table 5. Statistical table of students’ score totals

Scale of 15 Margcale of 10 The number of student obtaining
15 10 17
14 9.33 19
13 8.67 13
12 8.0 9
11 7.33 10
10 6.67 3
9 6.0 4
8 5.33 1
7 4.67 3
5 3.33 1

Average mark: 8.4 Sum: 80
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The reliability of the test

To calculate the reliability of the test, we divided test into two groups: group A of the even numbered questions
and group B of the odd numbered questions. Meanwhile, the correlation coefficient between the test scores of
two groups is R (A, B) = 0.56. According to Spearman-Brown Prophecy formula, the reliability of the test is

2.R(A,B)
1+R(A,B)
Comment
Test results show that the majority of students obtained high scores: 60% of students obtained the number of
mark from 8 to 10 (according to scale of 10); only 0.05% of students obtained the number of mark under 5. This
suggested that most students could master the relatively good lesson contents. In addition, the reliability of the
test reached 0.72, so these facts could be trusted.

=0.72, which is good for a small number of test items (10 items).

C. Experiences of the process of experimental teaching

Through experimental lessons, we had the following experiences:
- Each lesson was completed exactly according to the specified time. This indicated that the use of
software GeoGebra in teaching process did not affect the time for lesson.
- In the experimental lessons, although some students were not active, but when asked, the majority
of them could answer the teacher’ questions correctly. Moreover, students could discover the
typical features of an ellipse while observing the dynamic figures which offered by GeoGebra

V. Conclusion

From the results received from the pedagogic experiment, we believe that the application of GeoGebra to
teaching topic “Ellipse” in particular and teaching mathematics in general is feasible and effective. So, in
Vietnam, GeoGebra should be introduced to mathematics teachers of schools as a measure for innovating
teaching methods of mathematics.
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Appendix: QUESTIONS FOR TESTING (in Vietnamese)

Cho truée hai diém Fy, F, véi FyF, = 2c(c > 0) vamét s a > c. Hay sir dung gid thiét nay cho cau 1 va cau
2.
1. Elip (E) dwgc dinh nghia la:

a. Tap hop cac diém M sao cho MF, + MF, = a

b. Tap hop cac diém M sao cho MF, + MF, = 2a

c. Tap hop cac diém M sao cho MF; + MF, = a?

d. Tap hop cac diém M sao cho MF, + MF, = 4a
2. Tiéu cy cia elip (E) c6 d dai la:

a.a b.c c.2a d. 2c
Trong hé truc toa dé Oxy, cho elip (E) ¢6 hai tiéu diém F,(—c; 0), F,(c; 0) Véi ¢ 1a mét 6 duwong cho trueée va
mét diém M (x; y) thugc (E). Hay si dung gid thiét nay cho cau 3 va cau 4.
3. Hai ban kinh qua tiéu MF,, MF, cia (E) c6 cong thirc tinh d dai lan luwgt la:

a. MF1:a+% X MFZ:a—% b. MF, =a+cx ; MF, =a—-cx
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c. MF=a-Z : MF,=a+ < d. MF=c+Z ; MR, =¢c- &
a a C C
4. Hai ban kinh qua tieu MF, va MF, cia (E) c6 gia tri bang nhau khi:
a. M 1a giao diém cua truc hoanh véi (E)
b. M la giao diém cua truc tung véi (E)
€. MF; vudng goc vai truc hoanh
d. MF, vudng goc vai truc hoanh

2 2
. X .
Trong hé truc toa do Oxy, cho elip (E) ¢6 phuong trinh chinh tac la — + é =1 va 6 hai tiéu diém
a
F,(=c;0), F,(c; 0). Sir dung gid thiét nay cho céc cau: 5-6-7.
5. Méi lién h¢ giira cac s6 duong a, b, c cia elip (E) la:
a.a>b>c b.a>b;: a>c; b>=a%+c?
ca>c>b da>b; a>c; b>=a?—-c?

6. Hay chen phat biéu diing trong cac phat biéu sau:
a. Elip (E) c6 vo sé truc dbi xung.
b. Elip (E) c6 2 truc dbi xtng nhung khong c6 tam dbi xung.
c. Elip (E) khong c6 tam ddi xing.
d. Elip (E) ¢6 1 tim ddi xirng va 2 truc ddi xang.
7. Cong thare xac dinh tam sai cia (E) la:

a b b C
ae=— b.e=— c.e=— d e=—
C C a a
8. Trong cac phwong trinh sau, phwong trinh nio 1a phwong trinh chinh tic cia mét elip:
2 2 2
X X
a.——l—y—: b.—+y2:1 c. 16x2 + 25y? = 400 dx2+y%2=1
9 16 4

. 2
9. Phwong trinh chinh tac caa elip c6 tAm sai € = g la:

2 2 2 2 2 2 2 2
NI S b. AN S | o oY d. AN A |
5 21 25 21 25 /21 25 4
X2 yZ
10. Cho elip (E) c6 phwong trinh chinh tic — + — = 1. Khi dé:
100 64
i. Toado haitiéudiémla: F,(__;_ )VaF,(__;_ ).

ii. Titucycua(E)la:
iii. Do daitrucléonla:
iv. Dodaitruchéla:

v. Cacdinhcua (E) la: (__;__ ) ;(__;

vi. Tamsaicua (E) la: e =

)i () ().
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