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Sunti  lttipolnawakul. (2007). The Development of Mathematics Learning Packages
through Inquiry Approach Using the Geometer’s Sketchpad to Promote
Mathematical Concepts on Conic Sections at Mathayomsuksa 4 Level.
Master thesis, M.Ed. (Secondary Education). Bangkok : Graduate School,
Srinakharinwirot University. Advisory Committee : Assoc. Prof. Dr. Chaweewan

Sawetamalya , Assoc. Prof. Nipa Sripairot.

The purposes of this research were to develop mathematics leamning
packages through inquiry approach using the geometer’'s sketchpad to promote
mathematical concepts on conic sections at mathayomsuksa 4 level according to the
efficiency criterion and to study students’ mathematical concepts and achievement
before and after learning with these packages.

The subjects of this study were 43 Mathayomsuksa IV students in the first
semester of 2007 academic year at Satriwithaya School, Bangkok. They were selected
through cluster random sampling technique. The experimental group was taught by
using mathematics learning packages through inquiry approach using the geometer's
sketchpad on conic sections by the researcher for 22 fifty — minute periods. The One —
Group Pretest — Posttest Design was used for this study. The data were statisticaily

analyzed by using t-test Dependent and t-test One group.

The findings were as follows :

1. The mathematics learning packages through inquiry approach using the
geometer's sketchpad on conic sections at mathayomsuksa 4 level possessed the
efficiency of 85.94/86.64 higher than 80/80 criterion.

2. The mathematical concepts of the experimental group after being taught
by using mathematics learning packages through inquiry approach using the
geometer's sketchpad on conic sections were significantly higher than that before being

taught at the .01 level of significance.



3. The mathematics achievement of the experimental group after being
taught by using mathematics learning packages through inquiry approach using the
geometer's sketchpad on conic sections was significantly higher than that before being
taught at the .01 levei of significance.

4. The mathematics achievement of the experimental group after being
taught by using mathematics learning packages through inquiry approach using the
geometer's sketchpad on conic sections passed the 65 percentage criterion at the .01

level of significance.
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Wndeuauil | Asuuunawdey | AzuuunaaS Y D D’
1 3 12 9 81
2 3 9 ¢ 36
3 6 15 9 81
4 2 9 7 49
5 4 12 8 64
6 3 10 7 49
7 5 13 8 64
8 ¢] 15 9 81
9 3 13 10 100
10 2 10 8 64
11 3 15 12 144
12 6 15 ] 81
13 . 5 15 10 100
14 5 14 9 81
15 2 9 7 49
16 6 12 6 36
17 3 12 9 81
18 3 9 6 36
19 4 10 6 36
20 5 15 10 100
21 3 12 9 81
22 3 12 9 81
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WnFauaufl | asuuunaudeu | Azuuunasew D D
23 6 15 9 81
24 2 12 10 100
25 5 14 9 81
26 6 15 9 81
27 3 9 6 36
28 3 10 7 49
29 7 15 8 64
30 6 15 9 81
31 5 12 7 49
32 6 12 6 36
33 3 9 6 36
34 3 9 6 36
35 2 9 7 49
36 5 13 8 64
37 7 15 8 64
38 4 12 8 64
39 6 13 7 49
40 3 12 9 81
41 6 15 9 81
42 6 14 8 64
43 3 10 7 49

Y D=346 | Y D'=2870
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nsAaTzidayadnAnuAnsuEaanteAmiaAanfaeinFuu tauwasndldiy

nraausngAnsGauAdnAansuuLduauasuaou tnaldllsunsn GSP (Gae nasnnsae

1
aaa

v 1 l
seAvdulsenAnmf 4 adanidnaasuannfigiudedn 1 Ae t- test Dependent

T \/NZDZZ:—D(ZD)Z

N-1
346
o= \/43(2,870)—(346)2
43 -1
346
t = \Fz3,410—119,716
42
_ 346
t 938
t = 36.89

o a/

(lamnena %”Lé’fiﬁﬂqmm t RINAITHANWAUL t NTzsLipdAny .01

o

e df = 43-1 = 42 wazsnniadiauazlden t = 2.423)
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ANARANTIE F2ALTUNFANANENLN 4 A7119% 43 AL (AZLUULEN 20 AZILLL)
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o’

)
=

LTaN

WnFauaud | Asuuunawdeu | Azuuunauday D D’
1 5 17 12 144
2 6 18 12 144
3 5 14 9 81
4 3 12 9 81
5 4 14 10 100
6 4 15 11 121
7 5 14 9 81
8 5 16 11 121
9 3 13 10 100
10 4 15 11 121
11 6 19 13 169
12 7 20 13 169
13 6 18 12 144
14 4 13 9 81
15 3 11 8 64
16 6 17 11 121
17 4 16 12 144
18 5 15 10 100
19 5 14 9 81
20 6 18 12 144
21 4 14 10 100
22 4 15 11 127
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Qs dl

UNLTAUAUN | AZLUUNBULTAU | ASUUUNRNTEU D D’
23 8 20 12 144
24 3 12 9 81
25 5 16 11 121
26 7 18 11 121
27 2 13 11 121
28 3 13 10 100
29 7 16 9 81
30 7 15 8 64
31 4 15 11 121
32 6 17 11 121
33 2 12 10 100
34 4 15 11 121
35 3 13 10 100
36 ) 14 9 81
37 7 17 10 100
38 4 13 9 81
39 5 15 10 100
40 4 12 8 64
41 7 16 9 81
42 6 16 10 100
43 4 15 11 121

>D

> D’ = 4,656
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nsaeifeyadanadugnininisFaudsadaaianfrasinFeu nouuazuas
=t a

§5unsseusaganisFuuadnmansiuuduaiuaanaa Taaldlusunsn GSP Fas nadn

neatl seufulaenAnmnin 4 adafldnaseuaunfgnuded 2 Aa t- test Dependent

- 2D
\[NZDZ—(ZD)Z

N -1
444
to= \[43(4,656)—(444)2
43 -1
444
t = \/200,208~197,136
42
444
t 855
t = 5193

(@amsne azliAdngaees t aannsuanuAdLLL t AszAutiidiAty .01

e df = 43— 1 = 42 wazannniaifiguazlaan t =2.423)
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A1919 17 pzuuudanadugnanenisGewitiadaaanfresingeu valdiunisaausian
1 v
gan1sGanadinAanfiuduatuaaudiu Taaldlilsunsu GSP (3as nnasansan sefudu

o = aya o «
LBUNANEIUN 4 /WU 43 AL (AZWIULAN 20 AZILUY)

wnideuaun AZLUUNALTEY (X) X’
1 17 289
2 18 324
3 14 196
4 12 144
5 14 196
6 15 225
7 14 196
8 16 256
9 13 169
10 15 225
11 19 361
12 20 400
13 18 324
14 13 169
15 11 121
16 17 289
17 16 256
18 15 225
19 14 196
20 18 324
21 14 196
22 15 225




M54 17 (Ad)

WNLFEUAUN

2

ASUUUNAITEY (X) X
23 20 400
24 12 144
25 16 256
26 18 324
27 13 169
28 13 169
29 16 256
30 15 225
31 15 225
32 17 289
33 12 144
34 15 225
35 13 169
36 14 196
37 17 289
38 13 169
39 15 225
40 12 144
41 16 256
42 16 256
43 15 225

Y X = 651 > X’ =10,061
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ANLRAEIATATIATIAZLLLEEUNAINIINAARITAULLNAGE LS ARAFNO NEN9NTFEY

a a & dl g i’, as = d‘
ATNAMAANARAT LTRY “"NIARANTIY" “ﬁu&lﬁﬂllaﬂ‘l‘:f’]ﬂw 4

72X
N

651
43
= 15.14

douldeUUNIATTINIBIATUUUABLNAININAABITBILLLNAdUTANGANG VD

= a a '8 dll o 2'/ o dd‘
NWNTLTLUITIACUFANRRAT LIRS “NIARANTIE” mumﬂuﬁﬂmﬂw 4

oo NZX-(Ex)

N(N-1)

_43(10,061) - (651)°
\ 43(43-1)

 [432,623 - 423,801
1,806

8,822
1,806

= 2.21
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One group

15 .14 - 13
t = 2 21
V43
o 2.14
0.34
t = 629

9 o

(\Wan1a19 q::"LéTﬁﬁnqmm t AINNITUANLAIMLL t NTzFUsBdnATy .01

&

We df = 43-1 = 42 wazannnadauazlasn t =2.423)
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2. AIWANNIFIBINTINTLDIA P(xy) TI8g1U19a1nqa (4,0) waznsanzesannis x = —4 il
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3, AIMANNNTTDINTINTI9A P(xy) Tanausnaesszazainas P llfeqn (3,0) uaz (-3,0) ilu

10 wiqe NERNMILANAINEUNIINN ITIUANNNITBIN AT ANTILTHA LA

4. AWMANNI9IBINTINDBIA P(xy) Tanas19aesszazanqa P lidiqn (5,0) waz (-5,0) lu

6 ME WiaNTaLANsLdNdNA1I U AT uaNnIt1R3AAR AN Tla e
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5. AIMNANNITIBINTINURI9A Q(X,y) %qa‘:ﬂ:mnﬂgm Q fuqn (6,0) luaaavinaasseaziiqn Q

NAINWAY Y LEND NFANTAUBNARE914NNTT R AT uaNNNTI99N AR ANTIL A LA
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2. fledeununuunulagiFan (hk) duaasnidn wazdaaunis y = x> - 6x+7 et lugl

y' = (x') udafita (n.k) asariudala

1) 3,-2) 2) (32)
3) (-3,2) 4) (-3,-2)
3. q\mzm”ﬁ (0,0) \luanAudnae uariauga (-3,2) llungvlaesannisludeln
1)x+y =x/i§ 2) x2+y*=3
3) x2+ 2213 4) x2+y2=9

4. aneudian (4-1) iWuqaaudnans uazdudatuuny Y idunsneesaunisludale

1) x> +3y>—8x+2y+1=0 2) x> +y*-6x+10y+1=0

3) x*+y*+8x-2y-1=0 4) x*+y?+6x-10y-1=0
5. aun1siudelafifineilusenasdsafions 3 wiae

1) 2C+2y°-3x + 4y +1 =0 2) XA+y'-6x + dy -3 =0

3) 2x2+2y2+3x +4y-1=0 4) x2+y2+2x -4y -4=0

6. a1N@NN1T x> + ¥ +2x+ 6y =0 delanandediutsznavaasasnaniidunsvaesannis

&

1Fandias

- —

1) qagutinans Aa (1,3) §Alla1 V10w

2) angudnats Aa (1,3) FAflena 10 oy

3) anAuINa" Ae (-1,-3) FAllana V10 wiae

4) AanAuINA1N AR (-1,-3) FARE9 10 e

'
)

7. W luan el i aes iM9m (-4,0) waziidunss x = 4 ulpenesnd azflaunismsaiudale
1) y*=-16x 2) x*=-16y

3) y’>=16x 4) x* =16y
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8. w1aluandian (3,4) iluanseauaziniaa? @gm<1,4)@:ﬁmumimaﬁui@1m

1) y*—6y—6x+8=0 2) y2-8y—-8x+8=0
3) y*~-6y+6x-8=0 4) y* -8y +8x-8=0

9. AMMUAANNIT x° —10x + 8y + 73 = 0 asRasaurdaminusaluil

10.

11.

12.

13.

14.

n) ﬂmvlmmmumufluw*m‘tumm’fm@zﬁ@maﬂm@ﬁfim (5,-6)
1) nmvxlmmmumﬂﬂumm‘tumwuiwnmﬂgj 98 (5,-8)

A) newlaasaunisilunnstuanfisidalaensing e y + 4 =0

1alnagignsas
1) Htegn 1 4a 2) #dlegn 2 4ia
v ¥
3) gnviv 3 48 4) favis 3 19

dalalsdlddaudsenenaaswisiuaidunsvaesannig y* -4y —4x =0
) Wiisagdhan (0,2) 2) wnunisluan Ae y-2=0

natnqm (-1,2) 4) lawsnsiand An x—2 =10

w
g
0D
ho]
[ncd
(]

2TNHAN (4,0) usy (-4,0) \uqaaen Nindaqanilea (3,0) azlannisnssivdels

1) 7x* +16y° =112 2) 7x*+14y* =98
3) 16x* +7y* =112 4) 14x* +7y* =98
13Tilqnnanqanietil (2.8) Wifaaauileedi 2,-2) uazilqn 2.2) Hugnguinans axd
ann1snssiudale
1) 9x® +5y* —45x+20y-124=0 2) 4x> +5y* —16x+20y-64=0
3) 9x% + 5y —36x-20y—124=0 4) 4x*+5y% —20x-20y—64=0
2 2

o X N . 3
AMPUAANNIT —9—+%—=1 @qwm?mﬁ@mmmﬂﬂﬁ

n) neeesaNnauaGRianteseyiqn (3,0) i (=3,0)
) neNTRIANATTINIENNS mﬂmmmu’fwagj am (v/3,0) MU (=+/3,0)

A) nmm@mmmﬂmﬁﬁﬁiwﬁ@ﬂgﬂiﬁfim (V6 ,0) fu (=+/6 ,0)

talaagugnsing

1) Rdegn 1 e 2) Rdagn 2 4

3) gm/m 3 4m 4) Aawa3de
anaNns 13x2 +9y% — 26x + 72y + 40 = 0 falansdnnfdiusznavsendaidunsnaes
aunIsiagneias

1) amquﬂ’ﬂwfaﬁﬂgm (4,1) 2) TWﬁmmuﬁmgﬁﬁ A/ (1,2)

3) AINNENILNLEN AB 26 Ulael 4) gaunadunseraawnuin fe v =4
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15, lawnafuardfllriaagfiqa (5,0) M (-5,0) wariian (0,3) Hwgmlaneqaniaresunudaya

= o Y
azfiaunisasnudala

1) 9x* -16y* =144 2) 9x* —25y* =225

3) 16x* -9y’ =144 4) 25x* —9y* =225

' . . o 4
16. lawwasTuaniilan (-3,1) iwaadudnans faqanilsagnan (-3,5) wariqnauanqanilagnan
(<3,-1) agaunisasarivdals

1) 3x*—p? +18x+2y+14=0 2) x> -3y +6x-6y—-6=0

3) 3y —x?—6x-6y—-18=0 4) y* —3x* -18x-2y-38=0

17. dalasellfindniedautsznetaeslamefuanfinanaunnsinivunly lignaes
2 2

1) Y X HunudigAtng 24 widae
25 144

2) 7x?-9y? —63=0 AlWAaeyfian (4.0) kaz (-4,0)

2

3) 2% 1 faumaduindufe y=+2x
25 4
4) x*—4y? +8 =0 NUNUAINDING AB LU X

18. a1n@unng 2x% —3y? —20x-24y-16 =0 Yalanarntedrutlsznavaasiamailuaiily

nTWEeIdNNITARNADY

1) andudnaegiyn (5,-4)

t
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g
2) iaqanilegfian (8,-4)
3) LAUANNTINENY 24/6 o

4) unuAeEALNa 6 Nida

19. N9 Wa89auNNg 3x% — 7x+1 =5y +3y? anfudalns
1) MNau 2) WA luan
3) 97 ) lawasluan
20. nsvlamsanns x2 —by? =1 e -1 <b <0 msefudaln
1) NNaN 2) w1 luan

3) 943 ) lawmasluan
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5 4 6. 3 7.1 8. 4
9. 3 10. 4 11. 1 12. 3
13. 2 14. 4 15. 1 16. 3

17. 4 18. 1 19. 4 20. 3
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