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Recent studies in mathematics education revealed that most of Thai
students at the lower secondary level still have great difficulties in learming
integral numbers. The present study attempted to propose a concrete approach
to help students in leaming integral numbers.

The subjects in this study consisted of local school students in
Mathayom Suksa II of Lopbun Province, divided into two groups. The
experimental group was students from Chaibadarnpittayakom School and the
control group was students from Talaungwittayakom school.

The experimental group, consisting of forty - one students, studied
the instructional package under the execution of the researcher, using +1 and
-1 cards for adding and subtracting integral numbers and time- velocity
- displacement situations to illustrate multiplying. The control group, consisting
of forty - one students, was taught by a teacher using the instructional
manual of the Institute for the Promotion of Teaching Science and Technology.
Both groups spent ten periods of leamning, 50 minutes each.

An achievement test in integral numbers constructed by the researcher
was admuinistered to both groups at the end of the experiment.

A z-test was employed at the 0.01 level. The results indicated that
students who learned integral numbers via a concrete approach performed

significantly better than those in the control group.
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NUSOUSBITT VU R ULLAY $uau 113 au

sﬁ'aﬁ p r
1 61 41
2 73 40
3 44 .61
4 .30 38
5 55 42
6 38 42
7 71 A7
8 54 .36
9 46 A48
10 .65 A5
11 39 A4
12 57 40
13 39 .60
14 22 A5
15 40 .30

AINMUFOIUVBAUVVNATOY 1NV 083 1ALAINIUDINGAT KR- 20

%ﬂ% P r

16 39 39
17 .23 40
18 41 .61
19 35 41
20 33 30
21 .58 47
22 .59 45
23 .56 34
24 49 .54
25 58 33
26 29 39
27 29 54
28 35 .59
29 .30 27
30 A48 33
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21
? 2
20
?0
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FOR GROUP AWEHAVE O , O , 1, 4 , 4 , 8, 3 . 2, 4 , 4 , 4 RESPECTIVELY.
FOR GROUP B WE HAVE 1 , 6 , 10 , 9, 7, 4 /1, 2, 0, 0, 0 RESPECTIVELY.
SCORE PROB vC
BN e e e M EmEE —mE e e ———E - ———— -
CORRECT INCORRECT
1 0.458 0.542 0.106
2 0.542 0.458 0.294
3 0.667 0.333 0.452
4 0.736 0.264 0.495
5 0.778 0.222 0.548
[ 0.750 0.250 0.506
7 0.722 0.278 0.463
8 0 722 0.278 0.500
9 0.667 0.333 0.395
10 0.611 0.389 0.271

Press any key to continue
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R | Azuuuves | Azuuuves afl | Azuuuves | azuuuves
NQuNARBY | NauAILRY NAUNABDY | NGUAILAY
1 10 20 22 8 6
2 16 12 23 20 5
3 - 25 8 24 9 9
4 14 11 25 1 10
5 19 8 26 13 7
6 6 6 27 11 14
7 12 19 28 23 12
8 23 27 29 12 12
9 10 5 30 22 15
10 14 it 31 7 5
11 12 6 32 12 9
12 20 o 33 10 7
13 " 20 7 34 11 8
14 18 8 35 20 5
15 14 4 36 12 5
16 15 11 37 8 10
17 17 13 38 13 4
18 20 10 39 1l 7
19 7 10 40 22 9
20 8 6 41 20 4
21 19 i1
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1 6 4 22 V6 4
2 7 1 23 6 2
3 9 1 24 6 1
4 6 1 25 4 2
5 5 2 26 2 0
6 2 1 27 2 3
7 1 3 28 7 3
8 6 5 29 5 2
9 3 1 30 6 2
10 2 0 31 3 3
11 2 3 32 2 1
12 8 2 33 3 0
13 4 0 34 3 i
14 6 2 35 - 5 3
15 5 3 36 7 1
16 6 2 37 5 l
17 6 2 38 3 1
18 8 1 39 0 2
19 0 0 40 8 1
20 3 1 41 7 1
21 6 3
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A1 10 MINMIATUIUANRDLBVANR  UDZANNLYAUVUINATTINVBIASIUUNUU LY

FIARDNABLYBINSUU NauVAADIT LN SuLANY Y 2

___'_ e —_—
X f fx x? fx?
6 1 6 36 36
7 2 14 49 98
8 3 24 64 192
9 1 9 81 81
10 3 30 100 300
11 4 44 121 484
12 5 60 144 720
13 2 26 169 338
14 3 42 196 588
15 1 15 225 225
16 1 16 256 256
17 1 17 289 289
18 1 18 324 324
19 2 38 361 722
20 6 120 400 2,400
22 2 44 484 968
23 2 46 529 1,058
25 1 25 625 625
T 41 594 9,704
Dfx 594
% = = —— = 1449
N 41

2 ~ 2
N2fxZ - QUfn)P (410700 - (997 Nl
N(N - 1) 41(40)
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M31E 11 MTEMSRINAURRLEYRtn  tazdIuboasuNInT UYL MITYL Y

bl .
wiladonaouveniniSeu ngunIuRuTUTsuNAnYIIlH 2

X f fx x fx?
4 3 12 16 48
5 5 25 25 125
6 4 24 36 144
7 4 28 49 196
8 4 32 64 256
9 4 36 81 324
10 4 40 100 400
11 4 44 121 484
12 3 36 144 432
13 ) 13 169 169
14 1 14 196 196
15 1 15 225 225
19 1 . 19 361 361
20 1 20 400 400
27 1 27 729 729

37U 4] 385 4,489

_ fo 385

= — = 939
N 41

2 2 . 2
N2 fx2 - (QF02 _ [a1(4,489) - (385)2 _ N oras - 467

N(N-1) 41(40)

X
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NYUNABY NQUAIVAY
X f fx x? fx? X f fx x 2 fx?
0 2 0 0 0 0 5 o | o 0
| ! i 1 1 1 5] 15| 1 15
2 6 | 12 4| 24 2 0] 20| 4 40
3 6 18 9 54 3 8 24 9 72
4 2 8 16 32 4 2 8 16 32
5 5 | 25 | 25| 125 5 1 5 125 | 25
6 |11 | 66 | 36| 396 39 41| 72 184
=
7 4 t 28 | 49| 196
8 3 24 | 64| 192 St . m 26
9 1 9 | 81 81 N a1
52 ;1 191 1,101 o NS Sin?
N4 -1)
2= 28X _ 191 _ 446 =\/ 41(184) - (232 _\[] 44 =120
N 1 41(40)

o= [N2fx2- Ofn)?

N(N- 1)

=\/41(1.101) - (19132 _ /598 = 230

41(40)
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AN 13 ATTRNINATOLANEATaUINUIILNAYEIRTIUULY LY HTHARDNADUYBNIN
1 ] z ar = oy 9 a o~ o )
Sounqunaassrudssurnyii 2 Taslémsnamovaaawesd ( Liliefors Test)

Ho : AzuuuvsIngunanesguuinmlszminsninisunusslng
Hi . szuuuvengunanedguinaindszennsy ilamsusnussng

AZULUNAUNARDY X = 1449 | s = 524

_ — —
SonRzuug (i) Xi-X | . XX F(xi) | S(x) | Fxi) - S(xa) |
YBINGUNADDI s
6 -8.49 -1.62 0.053 | 0.024 0.029
7 -7.49 -143 0.076 | 0.049 0.027
7 -7.49 -1.43 0076 | 0073 0.003
8 - -6.49 -1.24 0.108 | 0.098 0.010
8 -6.49 -1.24 0.108 0.122 0.015
9 -5.49 -105 0.147 | 0.171 0024
10 -4.49 -0.86 0.195 | 0.195 0.000
10 -4.49 -0.86 0195 [ 0220 0.025
10 -4.49 -0.86 0.195 | 0.244 0049
11 -3.49 -0.67 0.251 | 0268 0.017
11 -3.49 -0.67 0251 | 0.293 0.042
11 349 -0.67 0251 | 0317 0.066
11 -3.49 -0.67 0.251 | 0.341 0.090
12 -2.49 -0.48 0316 | 0.366 0.050
12 -2.49 -0.48 0316 | 0.390 0.074
12 -2.49 -0.48 0316 | 0415 0.099
12 -2.49 -0.48 0316 | 0439 0.123
12 -2.49 -0.48 0316 | 0463 0.147** T
13 -1.49 -0.28 0390 | 0488 0.098
13 -1.49 -0.28 0390 | 0.512 0.122
14 -0.49 -0.09 0464 | 0537 0073
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1313 13 (512)

e re— e — —
—

GONZUUU () | xi - X , X% Fxi) | S(x) | F(x) - S(xi) |
VBINFUNANDY s
14 -0.49 -0.09 0464 | 0.561 0.097
14 -0.49 -0.09 0.464 | 0.585 0.121
15 0.51 0.10 0.540 0.610 0.070
16 1.51 0.29 0.614 0.634 0.020
17 2.51 0.48 0.684 0.659 0.025
18 3.51 0.67 0.749 0.683 0.066
19 4.51 0.86 0.805 0.707 0.098
19 4.51 0.86 0.805 0.732 0.073
20 5.51 1.05 0.853 0.756 0.097
20 5.51 1.05 0.853 0.780 0.073
20 5.51 1.05 0.853 0.805 0.048
20 5.51 1.05 0.853 0.829 0.024
20 5.51 1.05 0.853 0.854 0.001
20 5.51 1.05 0.853 0.878 0.025
22 7.51 1.43 0.924 0.902 0.022
22 7.51 1.43 0.924 0.927 0.003
23 8.51 1.62 0.947 0.951 0.004
23 8.51 1.62 0.947 0.976 0.029
25 10.51 2.0 0.978 1.000 0.022
n =41 , - Woge = 0.1611
a3t T = max|F() - Siy| = 0.147

) v ]
109910 T < Woss Aanuuaaadl sensy Ho Aszainivdiiwn 01

o w8

HUAD AZINUYBINAUNARBITHNNINYIEHINTALNHINLIIAIMLNGA NIsdmivdfty .01
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-~ ] q’: ar H a o o enn
1in Bounguatuguduiseuiinuti 2 Teoldmsnaasudadlosa ( Lilliefors Test)
Ho : fzuuuvoanguadunumnnmilsemnsiimsusnusalng

Hi : pgiuuvdanguatuaugunesndszansi lildmsusnusedng

AZUUUNGUNANDY X = 9.39 |, s = 4.67
(UIRSUHY (x1) X X- X | F) S(x:) | F(xi) - S(x) |
YDINGUNATDY s

4 -5.39 -1.15 0.125 | 0.024 0.101
4 -5.39 -1.15 0.125 | 0.049 0.076
4 -5.39 -1.15 0.125 | 0.073 0.052
5 -4 39 -0.94 0.174 | 0.098 0.076
5 -4.39 -0.94 0.174 | 0.122 0.052
5 -4.39 094 0.174 | 0.146 0028
5 -4.39 -0.94 0174 | 0171 0003
5 -4.39 -0.94 0.174 | 0.195 0.021
6 -3.39 -0.73 0.233 | 0220 0013
6 -3.39 -0.73 0233 | 0244 0.011
) -339 -0.73 0.233 (0.268 0.035
6 -3.39 -0.73 (.233 0.283 0.060
7 -239 -0.51 0305 | 0317 0012
7 -2.39 -0.51 0.305 | 0.341 0.036
7 -2.39 -0.51 0.305 0.366 0.061
7 -2.39 -0.51 0305 0390 0.085
8 -1.39 -0.30 0.382 04135 0.033
8 -1.39 -0.30 0382 | 0439 0.057
8 -1.39 -0.30 0382 0.463 0.081
8 -1.39 -0.30 0.382 0.488 (.106
9 -0.39 -0.08 0.468 | 0512 0.044
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60

|

Suanzuuu () | xi - X zi- X% F(x) S(x) | F(x) - S(x) |
YDINGUNATDY s
9 -0.39 -0.08 0.468 | 0.537 0.069
9 -0.39 -0.08 0.468 | 0.561 0.093
9 0.39 -0.08 0.468 | 0.585 0.117
10 061 0.13 0.552 [ 0.610 0.058
10 0.61 0.13 0.552 | 0.634 0.082
10 0.61 0.13 0.552 | 0.659 0.107
10 0.61 0.13 0.552 0.683 0.131
11 1.61 0.34 0.633 | 0.707 0.074
11 1.61 0.34 0633 | 0.732 0.099
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