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Waravut Butrat. (2013). Instructional Activity Package on Conic Sections by Using
C.a.R. Program for Mathayomsuksa |V Students. Master Thesis, M.Ed.
(Mathematics). Bangkok: Graduate School, Srinakharinwirot University.

Advisor Committee: Dr. Sayun Sotaro.

The purposes of this study were (1) to constuct instructional activity package on
conic sections by using C.a.R. software. (2) to determine the effect of such activity package
in terms of students’ achievement, and (3) to evaluate the students’ attitude toward
instructional activity package.

The study was conducted during the second semester of the 2012 academic year
with Mathayomsuksa |V students at Krasungpittayakom School in Amphor Krasung, Buriram
Province. The experiment group with 40 students was using multi-stage sampling approach
and an instructional activity package was designed to teach by researcher. The researcher
taught them a total of 17 hours. At the end of the instruction, an achievement test was
given to measure their performance on conic sections. To find out their preference toward
this kind of instruction activity package a questionnaire involving their attitude was also
given to each student in the experimental group.

The results showed that (1) more than 60% of the experimental groups passed the
instruction at .01 level of significant. In sum, Mathayomsuksa IV students have ability to
learn on conic sections by the instructional activity package on conic sections by using
C.a.R. program as designed by the researcher. And (2) the scores on questionnaire
involving their attitude showed an average satisfaction of the experimental group toward this

instructional at a high level.
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AOWN 1 UV

o A p r
van
1 0.63 0.45
2 0.53 0.55
3 0.73 0.45
4 0.60 0.10
5 0.53 0.05
6 0.55 0.50
7 0.63 0.35
8 0.55 0.30
9 0.45 0.40
10 0.65 0.50
11 0.55 0.10
12 0.38 0.15
13 0.30 0.10
14 0.63 0.55
15 0.53 0.45
16 0.58 0.25
17 0.53 0.35
18 0.33 0.25
19 0.73 0.30
20 0.48 0.45
21 0.53 0.55
22 0.55 0.40
23 0.50 0.40
24 0.48 0.45
25 0.38 0.15
26 0.53 0.35
27 0.28 0.15
28 0.65 0.40
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AOWN 1 huUIThe

o A Y r

Ta

29 0.73 0.25
30 0.58 0.35

aaudl 2 LuuSaTy

Fof
1 0.73 0.52
2 0.31 0.61
3 0.40 0.65
4 0.53 0.75
5 0.58 0.60
6 0.31 0.62
7 0.29 0.49

{ o o ) £ a A o °
ﬂ’]ﬂ’nm%auumadLL‘LI‘lJ'YI(ﬂEIE]‘LI’J@]NE\]ﬁllf]“n‘ﬁ“fl’l{lﬂ’]ﬂiU%Lia\‘m’]ﬂ@@ﬂﬁEJ ATUIAT

ad e a nr - b A .ﬂ' o<
lagATmsmanszintuaani (O-Coefficient) UadnTanLa (Cronbach) AAAnaGanulas

Ao laadssialii

- ANANUTANRUDILULNARAUADWNA 1 huUIHE LAY 0.77
- ANANUTANUUDILUUNAFOUADWN 2 WUVBARE 1NN 0.88

{ QI/ s s A( g: L 1 s
- ﬂ’]ﬂ’)’]llL%QN'WI.IE’NLL‘LI‘U‘Y]G]&EJU’J@]Nﬂﬁuﬂﬂﬁﬂﬂdﬂ’ﬁﬁﬂuﬂd%ﬂﬂ LNy 0.87
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LLa:@hm’]m%aﬁ'maaLLuuﬂ'@mmﬁawalﬁmadﬁfnﬁﬁunsjuﬁﬁm NIRU

o 4 ILAUANUAALA
an X S.D. BIRIAR
5 4 3 2
WO RN

17.50% | 37.50% | 42.50% 2.50%

1 3.70 0.78 un
7 auw) | (15 a%) | (17 au) | (1 aw)
10.00% | 42.50% | 47.50%

2 . 3.63 0.66 oL}
@ au) | (17 au) | (19 aw)
12.50% | 35.00% | 52.50%

3 - 3.60 0.70 yn
(5 aw) | (14 aw) | (21 awn)
20.00% | 37.50% | 42.50%

4 - 3.78 0.76 yn
8 au) | (15 au) | (17 aw)
7.50% | 47.50% | 42.50% | 2.50%

5 3.60 0.66 yn
G aw) | (19 aw) | (17.am) | (1 o)

NINIIV

20.00% | 45.00% | 30.00% 5.00%

6 3.80 0.81 yn
6 au) | (18 W) | (12 AW) | (2 W)
15.00% | 47.50% | 35.00% 2.50%

7 3.75 0.73 yn
6 A1) | (19 aW) | (14 aw) | (1 A)
22.50% | 32.50% | 45.00%

8 - 3.78 0.79 yn
9 A1) | (13 Aw) | (18 A)
20.00% | 50.00% | 30.00%

9 - 3.90 0.70 yn
(8 A1) | (20 AW) | (12 Aw)
17.50% | 57.70% | 25.00%

10 - 3.93 0.65 un
7 aw) | (23 aw) | (10 aw)

&0
15.00% | 52.50% | 32.50%

11 - 3.83 0.67 un
6 aw) | 21 aw) | (13 awu)
22.50% | 55.00% | 22.50%

12 - 4.00 0.67 yn
@ au) | (22 aw) | (9 au)
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e

FEAUANVAALAY

afi X S.D. LUANA
5 4 3 2

o
10.00% | 50.00% | 40.00%

13 - 3.70 0.64 yn
4 Au) | (20 AW | (16 A)
10.00% | 45.00% | 42.50% 2.50%

14 3.63 0.70 Un
@ aw) | (18 aw) | (17 aw) | (1 An)
12.50% | 35.00% | 50.00% | 2.50%

15 3.58 0.74 4N
(5 aw) | (14 aw) | (20 an) | (1 aw)

TAHR

17.50% | 37.50% | 45.00%

16 - 3.73 0.74 yn
(7 au) | (15 au) | (18 an)
22.50% | 35.00% | 42.50%

17 - 3.80 0.78 yn
(9 AW) | (14 aw) | (17 am)
17.50% | 42.50% | 40.00%

18 - 3.78 0.72 yn
(7 aw) | (17 aw) | (16 an)
22.50% | 35.00% | 42.50%

19 - 3.80 0.78 yn
©au) | (14 aw) | (17 au)
20.00% | 25.00% | 55.00%

20 - 3.65 0.79 yn
(8 au) | (10 aw) | (22 au)

‘ﬂ"]m’mL%aﬁmaaLLUU’E’@]mmﬁawa‘lﬁlmaaﬁﬂﬁsumjwﬁﬁ'aaﬁmﬁu (o)

W¥iNNU 0.89
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maaﬁfﬂﬁﬂumjuﬁﬁaa a;ﬂﬁmwiazﬁm

N X S.D. wUana
futitomn 3.67 0.71 EVala
AWNAINTTUNIIIVUNITFOY 3.83 0.74 ey
FUTOMIS UM TN 3.75 0.68 N
MwIaNaLaz Iz nHe 3.75 0.76 3N
SPIDGH 3.75 0.72 N

ANT19 13 AZULUW LATERINTIBINNLUAINTIN LULNAROUHDY LAZRAINIITIUHAN

s s Qg = { s L= 1 a 1 !
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AZULUUIZTAINITLY TIUAZL

AU | LUUNARDL . .

y _ LUUNARAY | LUUNARDL — 8 . . | Hagugnd

awdl | luflanssn | o e | EnINReu | JaHRFNaND .
HosniIn 1 | daualin 2 NN
(ATULUW) (ATUUW) (ZUUW)

(GEIRIS) (GHEIN) (GRS
1 18 10 8 36 38 74
2 17 8 8 33 41 74
3 18 10 7 35 34 69
4 16 6 6 28 40 68
5 17 8 8 33 40 73
6 15 9 8 32 41 73
7 18 9 9 36 42 78
8 16 7 9 32 43 75
9 17 9 8 34 40 74
10 18 8 8 34 41 75
11 15 9 9 33 40 73
12 15 8 7 30 35 65
13 16 9 8 33 41 74
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17 15 9 7 31 43 74
18 17 10 8 35 45 80
19 18 8 8 34 42 76
20 16 9 8 33 44 77
21 18 7 8 33 41 74
22 16 8 9 33 34 67
23 17 9 9 35 42 77
24 18 8 8 34 38 72
25 16 8 10 34 41 75
26 18 9 8 35 37 72
27 19 9 9 37 45 82
28 16 8 8 32 42 74
29 17 9 6 32 40 72
30 17 8 6 31 43 74
31 17 9 9 35 43 78
32 16 10 8 34 44 78
33 17 8 8 33 47 80
34 18 9 9 36 42 78
35 18 7 9 34 40 74
36 17 9 9 35 43 78
37 18 9 8 35 40 75
38 15 9 9 33 36 69
39 18 10 8 36 37 73
40 17 10 8 35 42 77
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ﬂsjué'aaﬂna%é’amiﬁ'ﬁu@hﬁ"g@ﬁﬁ]ﬂiiumﬂ%ﬂumsaauﬁaamﬂé’ﬂﬂsasl

Tagl#l1dsunsy C.aR.

o ITAUANNAALRA B
ah : ; 3 ; X S.D. wiaKa
ilom

1 22.50% | 42.50% | 35.00% - 3.88 0.75 yn
9 AW) | (17 aw) | (14 Aw)

2 17.50% | 47.50% | 27.50% : 3.75 0.83 1N
7 aw) | (19 aw) | (11 An)

3 27.50% | 55.00% | 17.50% - 4.10 0.67 yn
(11 a%) | (22 au) | (7 %)

4 7.50% | 52.50% | 37.50% | 2.50% 3.65 0.65 4N
(B aw) | (21 an) | (15 au) | (1 Aw)

5 17.50% | 62.50% | 20.00% = 3.98 0.61 N
7 aw) | (25 aw) | (8 an)

AanIvd

6 27.50% | 52.50% | 20.00% - 4.08 0.69 N
(11 aw) | (21 1) | (8 A%)

7 42.50% | 42.50% | 15.00% - 4.28 0.50 yn
(A7 %) | (17.a%) | (6 an)

8 35.00% | 40.00% | 25.00% - 4.10 0.77 N
(14 au) | (16 a%) | (10 A)

9 45.00% | 32.50% | 22.50% - 4.23 0.79 yn
(18 %) | (13 aw) | (9 An)

10 22.50% | 47.50% | 30.00% - 3.93 0.72 7N
9 A1) | (19 A | (12 Aw)

o

11 22.50% | 52.50% | 25.00% - 3.98 0.69 7N
9 A1) | (21 A | (10 A)

12 25.00% | 47.50% | 27.50% - 3.98 0.72 yn
(10 %) | (19 %) | (11 A)
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o ILALANUAALA

ah : A 3 ; X S.D. BIEPR

ER

13 50.00% | 20.00% | 30.00% - 4.20 0.87 yn
(20 an) | (8 An) | (12 Aw)

14 20.00% | 57.50% | 22.50% - 3.98 0.65 N
@ aw) | (23 au) | (9 an)

15 17.50% | 52.50% | 27.50% | 2.50% 3.85 0.73 N
@aw | @1 auw) | (11 a1) | (1 W)

IR

16 20.00% | 50.00% | 25.00% | 5.00% 3.85 0.79 yn
8 A%) | (20 a) | (10 a%) | (2 A%)

17 25.00% | 50.00% | 22.50% | 2.50% 3.98 0.76 N
(10 au) | (20 a%) | (@A) | (1 aw)

18 17.50% | 62.50% | 20.00% - 3.98 0.61 N
(7 A%) | (25 ) | (8 W)

19 25.00% | 40.00% | 30.00% | 5.00% 3.85 0.85 yn
(10 A1) | (16 A1) | (12 %) | (2 an)

20 17.50% | 50.00% | 27.50% | 5.00% 3.80 0.78 N
7 aw | 20 am) | (11 au) | (2 aw)

WA 397 | 075 N
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C.aE (Compass and Rules) is dynamic geometry program simulating compass and ruler
constructions on a computer written by René Grothmann at the Unwersity of Eichstatt,
Crermany.

To access The English pages, click the following link,

® English pages

ZuL.

ZulL. (Zitkel und Lineal) ist ein Geomettieptogramm, das Konstrultionen mit Zirkel und Lineal
auf dem Computer simuliert. Das Programm wurde von René Grothmann von der Universitat
Eichstétt ersteit

Diie deutschen Seiten finden Bie unter dem folgenden Link

® Deutsche Seiten
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s CaR - Dynamic Geormetry

[+ . -

é r"{, zirkel sourceforge.net/doc_endindex bl

Information
Documentation
Applications
Demos

Tutorials

CaR.

-

C.a.R.

Compass and Ruler
Construct and Rule

CaR is dynamic geometry program simulating
compase and ruler constructions and much more on a
computer.

For more information, download, documentation,
demos, reference, tutorials and applications refer to the
following pages.

» Overview, Information, Download
s Documentation, Reference
+ Applications, Examples

+ Demos
.

Tuterials

C.aR has been translated in many languages. Some

translations contain only the menu and dalog iteme,

other come with & full documentation, and there web pages for C aR. in some languages. For more
information look here.

The author of the software maintaing the English and the Gesman pages. For the German pages visit
the following lid:

German Pages - Deuteche Seiten

For a chort introduction in Interlingua see here.

u’: A Aa A o @ A [ (%
NAANN 3 AANLRBNNITD Information NaLINgRUNI8 mgﬂ

Features

Screenshots

Video Demos
International Versions
Downlead

Support, Wiki, Forum
Credits

External Links

YWeb Homepage
Sourceforge Home.

Search

.a.R, - Inforrnation

¥ zirkel.sourceforge.net/dac_en/infarmatian.htr
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C.a.R.

Compass and Ruler
Consiruct and Rule

C.aR. is dynamic geometty program simulating
compass and ruler constructions on a computer. But on
a computer, much more is possihle

® Ruler and compass constractions can he

changed by dragging one of the basic

construction points. The student can check the

cotrectness of the construction and gain new

insights

Tracks of points end animated constructions

can help to understand geometric relations.

Tracks can be used as new objects to explore

* TWith the macros of C.a R very complicated
constructions become possible. Macros are
also a way to organize the geometric thinking,

* Hiding constraction details and using colors

make consttuctions clearer to read In C.a R, lines and circles can also be reduced

to the relevant points.

Arithmetic computations, mamerical solutions, curves and functions go heyond

clagsical constructions. Itis even possible to constructin 3D using advanced

macros.

® Othet geometries, hyperbolic or elliptic, can be explored.

C.aR works on all moderm platforms. Constructions and assignments can he embedded into web
pages easily. C.aR. has been translated in many languages.

C.aR canhbe used free of charge, and the source is available under the GPL license
Tio keep informed about changes in C.a R, you can follow the feed on my software hlog.

E. Crothmann
Inpressum
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installation, you can find version changes on the following page.

o zirkelsourceforge net/doc_en/Download bl

Version changes
Download and Installation

The following downloads contain an English documentation of ¢ a B For versions containing the German documentation visit 5
the German dovwnload page.

There are several ways toinstall C.aR

Java Weh Start Recommended version of C.aR. The program is always up to date with
the most recent program version. The documentation should be read
online. ©.a R can also be used offline, but if there is an Internet
conection, the program checks for updates.

Windows & complete installer package for Windows, including documentation,
examples, start icons, and associating construction files to C.a. R, Install
45 Main user

Installation Package Containg the program archive, the examples and the documentation it one

packed archive. Follow the link to get more information about unpacking
anid using this archive

Source HBource of C.a R under GPL. Compile with "javac Zitkel java". The source
code is also available wia CVE on SourceForge.

Icons
Ifyouneed anicon for C.aR files on your system, use one of the icon on right in Windows icon formati, or in the PNG format
If o are not using the Windows installer, have alook at the instructions for the installation package. %
Ifyouneed the C.a R logo file for yrour weh pages, use this file or the small version. These files are copyright to me. You are granted
touse them on web pages, if the page is related to C.a R and links to the C.aR homepage

CarMetal

Thete iz a different version of C.aR. For more information wiew here.

v ] ]
Anaani 5 Aan7 Windows 1uiadianan Download and Installation Nal3Ing
wih9a a93

* Ca.R. - Windows Internet Explorer
@T’\ ® | nitp://zirkel.sourcefo Pl

x @snagt B &

¢ Favorites 53 # Suggestzd Sites ~ €| Free Hotmail £ | Get More Add-ons ~

Ecar -6 | o+ Page- Safety- Tools~ @~ >

Download and Installation

The following downloads contain an English dogsss
download page

gicniation visit the German 5

There are several ways o install CaR

Do you want to run or save this file?

Java Web Start lways up to date with the most
Name Rarer 5 id be read online. CaR can
d Type: Application, 607118 nection. the program checks for
From: - mathsrv.kysefeffStastt.de
Windows g documentation. examples
[ rn J[ s ] o ) (|2 R.Install as main user.
Installation Package he documentation in one 0

ation about unpacking and using

While files from the Intemet cat -

tentially ham ye uter. If do not trust th , do not "
B e Lo v 0% v T source cose s

source

Icons
If you need an icon for C.a.R. files on your system, use one of the icon on right in Windows icon format. or in the PNG format. If you are not using
the Windows installer, have a look at the instructions for the installation package %
If you need the C.a.R. logo file for your web pages. use this file or the small version. These files are copyright to me. You are granted to use them on web
pages. if the page is related to C.a R and links to the C a R homepage

CarMetal

There is a differeni version of ¢ 2 R For more informafion view hare T
@ Intemet 3 - Buow -
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i3 Setup - CaR b= et

Welcome to the C.a.R. Setup
Wizard

Thiz vaill nstall C.a.B. Yersion 11.00on your computer.

It iz recommended that you close all other applications before
continLing.

Click Mexst to continue, or Cancel bo exit Setup.

I Mext > ][ Carcel |

[ 3
A WN 8 ﬁnﬂgﬂmumaﬂﬁﬂ Next

( ﬂl Selop - Cadk

Information
Hleaze read the lolowing imporant barmabon betore carinang.

“WwWhien Jou are reacy o conbinuz with Zehp, chck Hest.

CaR. fo Java
Warsion 11.0

Caf. iza Jrogram to smulae

schoo construcios s in plane geomnztr).
T e piocram i kee Lhder G721 license.
Far nnre infnrnatinn = my hamanag=,
o the docurnenlat or, whick will be
irtalled wilk thiz inztaller.
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f i3 Setup - Cak. l — ﬂ_hj

Select Destination Location
‘wihere should C.a.R. be installed?

Setup will install C.a.R. into the following folder.

To continue, click Mest. If you would like to select a different folder, click Browse.

Erowse...

At least 11.3 MB of free disk space iz required.

[ < Back |[ et > ]| Cancel

v |\
AwaaNN 10 NNFUFHUAWATN Next
J_k’_-:-,l Setup - C.a.R. | =)= ﬁ:h\

Select Start Menu Folder
where zhould Setup place the program's shorkouts?

Setup will create the program's shortcuts in the following Start Menu folder.

To contirwe, click Mest. If pou would like to select a different folder, click Browse.

L3 Browse...

l < Back |[ et = _J[ LCancel

7] -
ﬁ%@l‘t)%ﬁ 11 'ﬂ']ﬂzﬂ@]’]ut‘i']\‘]ﬂﬁﬂ Next

15] Setup - C.a.R

Select Additional Tasks
Wwhich additional tasks should be performed?

Select the additional tasks you would like Setup to perform while instaling C.a.R., then
click Mext.

Other tasks:
Aszzociate construction files

< Back ][ Mewt » ][ Cancel
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( Setup - Cak
i3 setup

Reardy bn Install
Setap iz now rezdy to begin instaling C.a.R. or your compuler,

Click. Inztall :0 continue with the irstallatior, or click. B ack. if nou want o review ar
chenge any zetthgs.

[Diestination locstion:

C:A\Zrocram Files [#86)\ avaCaR

Start ben frlder
CaPR.

Additional tasks
Azzocizte constuction filzs

l < Back ” Install ]| Cancel |

. o . = J
Jnaawin 13 mﬂg'ﬂmuma AN NAUNIZUIBNITAAAILUTUNTY

f 5 Setup - CaR.
p

= e £ |

Inzstaling

W

Please wait while Setup install: C.a.3. on pour computer,

Extraching hles ..

[

Cancel |

¥ ' N e = J
Inaann 14 mﬂgﬂmua’wa A8N Finish L&SAFWNIAaAILIILNTY

i5 Setup-CaR

e |

Completing the C.a.R. Setup
Wizard

Setup has finished instaling C.a.R. on your computer. The
application may be launched By selecting the installed icoms.

Click Fimizh o exit Setup.
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Edit the Toolbox
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> P4 : Point at 1.87, -0.17
» 11 : Line through P3 and P4
> P5 : Point at Z.48, 1.84
> P6 : Ppint at -0.0Z, -1.3
> 8l : Line sze¢ment from PS5 to PE
> P7 ¢ Point at -4.13, -1.48
> P8 : Point at -2.23, 2.5 A
> 82 ¢ Line segment from P7 to P8
> P9 : Point at 1.78, -1l.83 |
> P10 : Point at 4.36, -2.28 f
» 83 1 Line se¢qment from PY to P10
> P11 : Point at 4.3Z, 0.9
» P12 : Point at -8.56, 3.89
> =24 : Line zegment from P11 to P12 '
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Show Formula (Alt-Ctrl-3) \
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Cone Parameters: Plane Parameters: Additional Controls:
Height: 1 i m: 1 i Reset Parameters
Slant: 1 i b 1 i | Default Colors M
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