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Recents studies in mathematics education have revealed that
most of Thai students at the lower secondary level still have great
difficulties in solving equations. The present study attempted to
propose an instructional package to help students in learning
equations.

The subjects in this study consisted of Mathayom Suksa 11
students at a local school in Ratchaburi Province which divided into
two groups : the experimental group and the control group.

The experimental group consisting of twenty-nine students
studied in advence the materials as explained in the instructional
peckage designed by the resescher before they were taught in class.
The control group consisting of twenty-eight students were taught by
a teacher who used the instructional manual of The Institute for the
Promotion of Teaching Science and Technology. Both groups of students
spent ten periods, each lasting 50 minutes.

An achievment test in equations constructed by the resescher
was administered to both groups at the end of the experiment.

A t-test wes employed at the 0.05 level. The results indicated
that the students who learned equations via an instructional package

performed significantly better than students in the control group.
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@159 4 AITIMARIAININIEANGIE (p) AI0WINWUN (r)  warAIAILBOTYDY
ar wr g F] a a, o - a ar .:.‘
LMAABL ANATIEMENINNAT 1 Soudvndernand A 204 1So9AuNISTI 1A NHANNONE

‘ ar A gw P °
NI9NS LS BUTNAAOLUNLLN L SUUYUUSUNANEIIN 3 37U 70 A

iaﬁ P T - iﬁ# p T
1 57 34 16 57 24
2 41 35 17 30 21
3 .51 .45 18 .27 .46
4 .57 .47 19 .44 .64
5 .53 .40 20 .36 .36
6 .51 .46 21 .29 .57
7 .44 .26 22 .41 .49
8 36 41 23 66 34
9 43 30 24 36 24

10 .33 .68 25 .26 .33

1t .73 .30 26 .37 .37

12 .57 .56 27 .37 .28

13 .74 .49 28 .46 .50

14 .31 .35 29 .44 .41

15 .43 .40 30 .36 .28

é?ﬂ?W”lgﬂﬁu%ﬂQuUﬂﬂﬂaBU Tmuﬁ1u1m%ﬁngws KR-20 = 0.81
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HUVYSHY maeﬁnt?uunénﬁaad1qguﬁﬁuuﬁnuwﬂﬁ 2 AEUUMIAY 30 AzuUM
Lo ALUNUYOY | PrUuUYeN Laxi AZUUUTDY | AEUULYDY
naIMAGeY | NANAILAY ndamaaos | NAUAILAY
1 12 4 16 15 6
2 17 7 17 13 13
3 9 i3 18 15 11
4 12 19 19 12 6
5 5 12 20 10 9
6 14 9 21 16 8
7 8 9 22 10 8
8 10 9 23 18 9
9 14 6 24 18 5
10 i8 15 25 17 22
11 11 12 26 5 7
12 7 9 27 8 12
13 11 10 28 19 8
14 11 10 29 7
15 14 11
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ar o [ g as “I
unLsuunqnnﬂaaqmuuﬁuuﬁnuwﬂn 2

X f fx x2 fx?
5 2 10 25 50
7 2 14 49 98
8 2 16 64 128
9 1 9 81 81
10 3 30 100 300
11 3 33 121 363
12 3 36 144 432
13 1 13 169 169
14 3 42 166 588
15 2 30 225 450
16 1 16 256 256
17 2 34 289 578
18 3 54 324 972
19 i 19 361 361
T 29 356 4,826
¥ = 4fx = 356 = 12.28
N 29

NEfx? - (£fx)?

w
1]

29(4826) - 3562 = /16.278 = 4.03

N{N - 1) 29(28)
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v [
unzsuunqnﬂqngnmuuﬁunﬁnyﬂﬂﬁ 2

X f fx x2 fx?
4 1 4 16 16
5 1 5 25 25
6 3 18 36 108
7 2 14 49 98
8 3 24 64 192
9 6 54 81 486
10 2 20 100 200
11 2 22 121 242
12 3 36 144 432
13 2 26 169 338
15 1 15 225 225
19 1 19 361 361
22 1 22 484 484
T 28 279 3,207
¥ = 4fx = 279 = 9.96
N 28
s = [INZfx2 - (£fx)2 = [28(3207) - 2792 = /EETEI =  3.98

N(N - 1) 28(27)
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e o ar .u‘-.zw : [~4
KUIDANUL maqun1?uunqumqaquvuusuuﬁny1ﬁﬁ 2 ARUUULAN 10 AZUUY

Lavh ATUUUYOY | AZUUUYEN P ALUUMYOY | AZUUUYOR
NANMABDN | RANAIUMN nAUNAGS NANAILAY
1 0.00 0.25 16 2.75 0.00
2 8.50 0.00 17 1.00 0.00
3 0.50 0.00 18 2.75 0.00
4 0.00 2.50 19 0.25 0.00
5 0.00 0.00 20 0.00 0.00
6 0.00 0.00 21 3.50 2.50
7 2.50 0.00 22 2.75 0.00
8 3.50 0.25 23 1.00 0.00
9 7.00 2.50 24 5.25 0.00
10 8.50 2.50 25 7.75 1.00
11 3.00 0.00 26 3.00 0.00
12 1.25 0.00 27 0.25 0.00
13 0.00 2.50 28 6.00 0.00
14 6.75 3.50 29 0.00
15 3.00 0.00

a1 10 LATAeR nazdM LT INATIIN  IIRELULNAZBLNITUARS IR 1D

.Y g & ar  ar ar . B :‘:W 4.
ANAFNIARNT A 204 LSONAUNTT UVUOAUY 1aiuﬂl?8uﬂQNﬂ7001Q %uuﬁuuﬁnuwﬁn 2

ﬂguuunénnﬂaaq X = 2.78 , s = 2.81

0.63 1 s = 1.12
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"

ﬂxuuunQNﬂauqu
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a . ¥ o
MmN 9 mswm‘:maaumn:m'mammmnmmﬂsuuu’aawnz%'uunqumaawunﬁun

Aniln 2 Tavldnisnadovdeanesd (Lilliefors Test)

Ho : ﬂzuuuﬁaqnénﬂaaeqéuu1a1nUszn1nsﬁ§nwsuaanQUnﬁ

Hi : ﬂzuuumaenéunﬁaaqénnwaﬂnUssznsﬁ1ﬁ1inﬁsuﬂnuaqvnﬁ

TunuNAIMAGEY X = 12.28 , s =  4.03
(SoeneuuM(xi)| xi — % [Zi = x« — X| F(Zi) | S(Z:) | |F(Zi) - S(Zi)
Y94NANNAADY

5 -7.28 -1.81 0.035 | 0.034 0.001

5 ~7.28 -1.81 0.035 | 0.069 0.034

7 -5.28 -1.31 0.095 | 0.103 0.008

7 ~5.28" | -1.31 0.095 | 0.138 0.043

8 -4,28 -1.06 0.145 | 0.172 0.027

8 -4,28 -1.06 0.145 | 0.207 0.062

9 -3.28 -0.81 0.209 | 0.241 0.032

10 -2.28 -0.57 0.284 | 0.276 0.008

10 ~2.28 -0.57 0.284 | 0.310 0.026

10 -2.28 -0.57 0.284 | 0.345 0.061

11 -1.28 ~0.32 0.375 | 0.379 0.004

11 -1.28 -0.32 0.375 | 0.414 0.039

11 -1.28 -0.32 0.375 | 0.448 0.073

12 -0.28 -0.07 0.472 | 0.482 0.010

12 -0.28 -0.07 0.472 | 0.517 0.045
12 -0.28 -0.07 0.472 | 0.552 0.080** T
13 0.72 0.18 0.571 | 0.586 0.015
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LSUNREUNU(X. )| X2 — X |Zi = xa — X| F(Z1) | S(Z)) F(Z,) - 8(Zi)
YDINFUNAAD
14 1.72 0.43 0.666 | 0.621 0.045
14 1.72 0.43 0.666 | 0.655 0.011
14 1.72 0.43 0.666 0.690 0.024
15 2.72 0.67 0.749 0.724 0.025
15 2.72 0.67 0.749 | 0.759 0.010
16 3.72 0.92 0.821 6.793 0.028
17 4.72 1.17 0.879 0.828 0.051
17 4.72 1.17 0.879 0.862 0.017
18 5.72 1.42 0.922 0.897 0.025
18 5.72 1.42 0.922 0.931 0.009
18 5.72 1.42 0.922 0.966 0.044
19 6.72 1.67 0.953 | 1.000 0.047
n =29 s Wo.95 = 0.1648
ﬁ?ﬂ T = 0.08
B98I T < Wo.es  SNLMUAANIN poNSU Ho WsreUiwdIRY .05

o ] D ' q' ar
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Anentii 2 Teulonisnagevdadnesd (Lilliefors Test)

Ho : ﬂxuuumaqnéuﬂaugnéuuﬁa1nusznwnsﬁﬂﬂwsuanuﬂqunﬁ

H : ﬂznuumaenéuﬂauqu@nu1awnuﬁxn1ns31ﬁ16nwsuanuaqunﬁ

fruuunauAIIgy X = 9.96 , s = 3.98
tSuenEuuN(x: )| xi - Zi = xi — x| F(2i) | S(Zi) F(Z:) — S{Zi)
TBINAUAILAY
4 ~5.96 -1.5. 0.067 | 0.036 0.031
5 ~4.96 ~1.25 0.106 | 0.071 0.035
6 ~3.96 -0.99 0.161 | 0.107 0.054
6 -3.96 -0.99 0.161 | 0.143 0.018
6 -3.96 -0.99 0.161 | 0.179 0.018
7 ~2.96 -0.74 0.230 | 0.214 0.016
7 -2.96 -0.74 0.230 | 0.250 0.020
8 -1.96 ~0.49 0.312 | 0.286 0.026
8 -1.96 -0.49 0.312 | 0.321 0.009
8 -1.96 -0.49 0.312 | 0.357 0.045
9 -0.96 ~0.24 0.405 | 0.393 0.012
9 -0.96 -0.24 0.405 | 0.429 0.024
9 -0.96 ~0.24 0.405 | 0.464 0.059
9 -0.96 -0.24 0.405 | 0.500 0.095
9 -0.96 -0.24 0.405 | 0.536 0.131
9 -0.96 -0.24 0.405 | 0.571 0.166** T
10 0.04 0.01 0.504 | 0.607 0.103




#1151 10 (A9)

ESUNREUMU(X: )| X2 — X |20 = xi — X| F(Z:) | S(Z:) F(Z:) — S(Z1)

VBINANAIVAY s
10 0.04 0.01 0.504 0.643 0.139
11 1.04 0.26 0.603 0.679 0.076
11 1.04 0.26 0.603 0.714 0.111
12 2.04 0.51 | 0.695 [ 0.750 |  0.055
12 2.04 0.51 0.6935 0.786 0.091
12 2.04 0.51 0.695 0.821 0.126
13 3.04 0.76 0.776 | 0.857 0.081
13 3.04 0.76 0.776]+0.893 0.117
15 5.04 1.27 0.898 0.929 0.031
19 9.04 2.27 0.988 | 0.964 0.024
22 12.04 3.03 0.999 1.000 0.001

n = 28 , Wo.9s5 = 1.1686

49y T = 0.166

4 .t : . A o oa o
899N T < Wo.9s  AYNULARNIN uaysu Ho WsxAuudiay .05
RTED) ﬂzuuuﬂaqnéuaau@uénn1a1nuszﬁwnsﬁﬁnwsuanuaqunﬁ Nz

Hud Ry .05
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Ho Dol =/A4

Hi : /A.l >/Au2

X1 = 12.28 , X2 = 9.96

s12 = 16.28 , s2? = 15.81

ni = 29 ) nz = 28

df = ni +nz-2 = 29+ 28 -2 = 55

/ﬂkl = /}~2 W to.os.55). = 1.645

(x1 - x2) - E/Ll *J/kz)

{n1 - 1)s12 + (n2 - 1)s22 /1 1

._.+_
n + n2 -2 ni n2
(12.28 - 9.96) - O
28(16.28) + 27(15.81) 1 1
—t—
55 29 28
= 2.32
/1.061
= 2.25

v 'wunw
3g1an 2.95 > 1.645 ONUU UAMNINHLAS Ho NTAUNDAIAY .05
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