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The purposes of this research were to study the learning achievement of the
students, their proof abilities and the relationship between learning achievement and
proof abilities in parallel lines topics after being taught using The Constructivist Learning
Model (CLM). The target group was 40 Mathayomsuksa Il students chosen by the
cluster sampling technique in the second semester of the 2019 academic year at
Sri Ayudhya School. The experimental instruments were lesson plans, a learning
achievement test, and a test of proof abilities. The duration of the research was 12
periods, at 50 minutes each. The data obtained was analyzed using basic statistics, a
Z-test for population proportion, and a Pearson correlation test. The findings of this
research were as follows: (1) the learning achievement of the students who passed the
criteria of 60% with a statistical significance at the level of .05; (2) the proof abilities of
the students passed the criteria of 60% of all of the students with a statistical
significance of .05; and (3) the learning achievement of the students and proof abilities

positively related at a high level with a statistical significance at a level of .05.
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ProrosiTion XXIII. THEOREM.

138. The sum of the three angles of a triangle is
equal to two right angles.

B £

A C r
Let ABC be a triangle.
Toprove LB+ L BCA+ZLA=21t 4
Proof. Suppose CE drawn Il to AB, and prolong ACto F.

Then £ ECF+ 4 ECB+Z BCA=2rt. 4, § 92
(mmgwwamap?u?)wummgammm
=2rl 4)

But £ A=/ ECF, § 106
(being ext-int. 4 of Il lines),
and £ B= £ BCE, §104

(being alt.-int. 4 of Il lines).
Subetitute for Z ECF and £ BCE the equal 4 A and B.
Then LA+L B+ LBCA=2rt 4

QED

nwdlsznay 2 NARUNgAURINLLIAATEY Wentworth

Aun Kelley, G. D. (2013). Approaches sto Proof in Geometry Textbooks:

Comparing Texts from the 1980s and 2000s. p. 4

AaN1 Hart and Feldman laAANWEHA911UTeS Plane Geometry T4 LA 1@ 811019
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204. The sum of the angles of any triangle is two right

E

angles.
D
A
Given A ABC.

]

To prove LA 4 LZABC+ LC=2rt. A

1. Through B draw DE |l 4C. .
2. L1+ LABCH+ L2

AROUMENT

=2rt 4

3. L1=LA4.

[=

nilsznau 3 N9lEuNgadRINLUAALEY Hart and Feldman

=
N

. L2=LC.
. o LAY LABC 4 LC

=2rt 4

Q.E.D.

Reasons

1. Parallel line post. §179.

2. The sum of all the 4 about
a point on one side of a
str. line passing through
that point = 2 rt. A4
§ 66. :

3. Alt. int. 4 of || lines are
equal. § 180,

4. Same reason as 3.

5. Substituting for £ 1 and 2
their equals, 4 4 and ¢,
respectively.

Comparing Texts from the 1980s and 2000s. p. 6

TuarseNINIalsungaluuLilAfIA N THaNe NI aNe LazFaNG

“Two-Column Proving”

35

Kelley, G. D. (2013). Approaches sto Proof in Geometry Textbooks:

Cousin and Miyakawa (2017, p. 4) 88U AIAL N UINITURIN1TLT 811

wgannsnadia lwlszmadulddn luasdanewdszmaduaauigaulnanisldnim

wnnddnyanenimeatinaans lnaasinisleuussanedonisiigaidliude o A
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ABCD » RfiNgIE. AC
? X2 BHAR ran:,
ﬁ»'»o-. PAC A 2 » B2
afvy =, ZNE - 2>
v ;
(Z)AB 5 DU = Fy>, BO o
™) f ABC » $4 CDA = 8
vo, M BCD - K DAL - \

Gvreilv. 7
e

W AC » AifiR AD,
L = WAz » Bir,
# DAC. ACD - M§v -

R M@ AC x T BO,AD = m@z s 0,

M DBOA CAD .. 41w :

By Z.7 2R ADC, (DA = nr., =i
WFv2; Ko MWaPEa 8 AC o W B = Ex:

o () 2,0 Z0E ~ 22 NGy
(Z) AB » CD =, BC 4. DA = §v;
P R ADC » % CDA = §v!

Z A BCD ~ ff DCA,ACD , &g 7» 2 L7,

#i CAD,BAC » §g = v,
B A DAD « &v

AD » Fvas fiv

~ Re

( translation)
Let ABCD be a parallelogram and AC be its diagonal:
Then (1) AC divides it into two completely equal triangles:
(2) AB is equal to DC, BC is equal to AD:
(3) The angle ABC is equal to the angle CDA. the angle BCD is equal
to the angle DAB.

Because the line AC intersects with the parallel lines AB and CD,
alternate-interior angles BAC and ACD are equal: 1, 7.
And because the line AC intersects with the parallel lines BC and
AD, the alternate-interior angles BCA and CAD are equal: 1;7.
Now, in the two triangles ABC and CDA, two pairs of angles are
respectively equals, and the side AC between them is common to
both figures.
So (1) the two triangles are completely equals: I, 10.
(2) AB is equal to CD, and BC is equal to DA
(3) The angle ABC is equal to the angle CDA: and because the angle
BCD is the sum of the angles BCA and ACD, it is equal to the sum of
the angles CAD and BAD, which is the angle DAB.

36

nwilsznay 4 nauigarzesluluniiade Kikuchi's textbook (gjAasiaiLua)

AN : Cousin, M., & Miyakawa, T. (2017). Evolution of proof form in Japanese

geometry textbooks.p. 134
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— - "*‘ ( translation) Draw the diagonal AC.

o D mmsAC £0<. | InAABC and ACDA,
AABC & ACDA T, ‘ since the alternate-interior angles of parallel
TAROBALELLOT, lines are equal,
. Y AB/DC %5, ﬁom/AB // DC,
LBAC=Z4DCA e ® ABA(."= ZDCA ... (l)
AD/BC 75, from AD // BC,
ZBCA=ZDAG i ® /_'B_C'A=_/_]'DAC...(2)
i And., since AC is common,
7, ACAAEIKH S, AC=CA ..Q3)
; = AC= Cf\ T @ From (1), (2). and (3). a pair of sides and the
‘ O, @, On5, 1 MDBEZNTENAL, TNETNEFLLOT, angles of both sides are equal,
AABC = ACDA AABC = ACDA
| ERAABM TR, NAETHRE, TNETAELLOT, since corresponding sides of congruent figures
AB=CD, BC=DA are respectively equal.

— AB=CD.BC=DA
nwdsznay 5 nslaungaredlulumiide Keirinkan textbook

Aun Cousin, M., & Miyakawa, T. (2017). Evolution of proof form in Japanese

geometry textbooks.p. 134
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dunnsansaegneAu (Disproof by counter example)
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1. EBA= ADC 1,
2. EB//AD 2.
3. BEA=DAC 3.
4. EA=AC 4.
5. ABEA= ADAC 5
6. AB=CD 6.

agil AB=CD
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