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62920402: MAJOR: MATHEMATICS EDUCATION; M.Sc. (MATHEMATICS
EDUCATION)
KEYWORDS: KWDL TECHNIQUE, BOX - METHOD, MATHEMATICAL PROBLEM

SOLVING ABILITY, MATHEMATICS LEARNING ACHIEVEMENT

ORNANONG KLINSRISUK : THE ACHIEVEMENT OF LEARNING MANAGEMENT
ON RATIO PROPORTION AND PERCENTAGE USING KWDL TECHNIQUE WITH BOX -
METHOD OF MATHAYOMSUKSA | STUDENTS. ADVISORY COMMITTEE: ANNOP
KAEWKHAQO, Ph.D., SOMKID INTEP, Ph.D. 2022.

The purposes of this research were to 1) create a learning management
plan on “ratio proportion and percentage” using KWDL technique with Box - Method
of mathayomsuksa | students to be effective according to the standard 70/70 2)
compare the student’ s mathematical problem solving ability after learning with 70
percent criterion 3) to compare mathematics learning achievement after learning
with 70 percent criterion. The design of research was one-group posttest-only design.
The subjects of this study were 34 Mathayomsuksa 1/2 students which were
obtained by cluster random sampling by drawing lots ,in the second semester of the
2021 academic year at Phukhieo School in Chaiyaphum.

The instruments used in the study were; lesson plans, mathematical problem
solving ability test and mathematics learning achievement test . The data were
analyzed by Mean, Standard deviation and z-test for one sample. The findings were
as follows:

1) The learning management plan on “ratio proportion and percentage”
using KWDL technique with Box — Method of mathayomsuksa | students of the
generated learning plan was 85.13/74.71, where the efficiency of the learning
management plan exceeded the threshold of 70/70.

2) The mathematical problem solving ability on “ratio proportion and
percentage” of Mathayomsuksa 1 students after learning from KWDL technique with
Box — Method was statistically higher than the 70 percent criterion at the .05 level of

significance.



3) The mathematics learning achievement on “ratio proportion and
percentage” of Mathayomsuksa 1 students after learning from KWDL technique with
Box — Method was statistically higher than the 70 percent criterion at the .05 level of

significance.
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p q Pq
1 0.64 0.36 0.23
2 0.25 0.75 0.19
3 0.66 0.34 0.22
q 0.68 0.32 0.22
5 0.64 0.36 0.23
6 0.84 0.16 0.13
7 0.59 0.41 0.24
8 0.59 0.41 0.24
9 0.50 0.50 0.25
10 0.41 0.59 0.24
11 0.48 0.52 0.25
12 0.39 0.61 0.24
13 0.32 0.68 0.22
14 0.84 0.16 0.13
15 0.45 0.55 0.25
16 0.48 0.52 0.25
17 0.68 0.32 0.22
18 0.52 0.48 0.25
19 0.61 0.39 0.24
20 0.61 0.39 0.24
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YN 1 YN 2 Yan 3 YA 4 Yan 5 W wadugnd

La“llﬁ

(21) (21) (21) (21) (21) (105) (20)
1 14 15 13 9 11 62 15
2 13 15 17 16 10 71 10
3 20 20 21 19 18 98 20
4 14 16 13 9 11 63 14
5 19 20 19 17 16 91 15
6 9 21 19 21 21 91 11
7 21 20 21 21 21 104 16
8 21 18 19 21 15 94 20
9 21 22 20 20 21 104 18
10 13 18 21 15 14 81 15
11 12 14 17 20 16 79 17
12 21 21 21 21 21 105 19
13 21 21 19 19 15 95 15
14 17 21 21 21 14 94 14
15 21 21 21 13 6 82 11
16 17 16 10 16 10 69 18
17 18 21 21 17 18 95 10
18 21 19 19 21 20 100 20
19 15 21 21 21 18 96 14
20 19 20 18 21 14 92 11
21 18 18 19 12 11 78 10
22 14 18 19 19 15 85 14
23 17 18 18 16 19 88 15
24 17 19 18 19 17 90 15
25 20 20 20 21 17 98 14
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¥ 1 YN 2 YN 3 YN 4 Yan 5 59U

Lavdl HAdURNS(20)
(21) (21) (21) (21) (21) (105)

26 17 21 21 21 14 94 13
27 18 17 18 20 18 91 17
28 21 21 21 21 15 99 19
29 18 17 19 20 13 87 14
30 18 18 18 20 13 87 17
31 21 21 21 21 21 105 20
32 21 21 19 19 15 95 14
33 19 18 18 19 15 89 12
34 18 18 18 20 13 87 11
Auade 1776 1897 1876 18.41 15.47 89.38 14.94
SD 3.15 2.12 2.54 3.39 3.71 11.13 3.12
Souas 84.59 90.34 89.36 87.68 T73.67 85.13 74.71

UsyandnmaeanssuIuns (£;)

> X,
=1

E, = —8 x100
3,039

E, = 3% x100
105

E, = 85.13



UseAnsnmveanaans (£,)

E, = 7471

158
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AT A - 13 AzuuuANaIusalunstAdyninsadiamans 1309 6ndu dadiu

uazsovay
i AZLUUEDUNAILTIY Annzuuwduioas nan1sUszIaiY
1 24 69 Talsnuneust
2 20 57.14 TairuLneue
3 30 85.71 UL
4 27 77.14 HULA QW
5 27 77.14 WAL
6 21 60.00 Tairuenaue
7 27 77 HULN e
8 31 89 WU e
9 31 88.57 KN e
10 28 80 KU E
11 32 91.43 UL
12 33 94 KN e
13 29 82.86 UL
14 24 68.57 Talsnuneust
15 27 77.14 BNULNEUN
16 34 97.14 HuLNa
17 24 68.57 Talsnuneust
18 35 100 HULN e
19 21 60.00 lalnuineust
20 22 63 Talsnuineust
21 18 51.43 Tairueneue
22 24 68.57 lalsnuneust
23 25 71.43 WL U

24 26 74.29 NULAEUT
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AT A - 13 AzLUUAILEINTalUNTLATY M NANAAIERT 1599 9RT1dIU dadiu

warsaway (sa)

La‘lﬁg"i ﬂzLLuuaauwé’aﬁf&m ﬁﬂﬂmuutﬁu%asaz Nan1sUsLAY
25 28 80 BNULNEU
26 25 71 UL e
27 24 68.57 Talsnuneust
28 33 94.29 HULAEUN
29 34 97.14 HULN e
30 34 97.14 HULN e
31 29 82.86 WL
32 20 57 Taienunouai
33 26 74.29 KN e
34 20 57.14 Talsnuneust

123 26.85 76.72 BULAEUTA
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AT A - 14 ASLUUNAENGNEVNIINITSEUANAFERS 1399 9nT1dI dndiu Lazsosay

i AZLUUADUNAILIIY Anmzuuwduiovas nan1sUTzIaiY
1 15 75 UL eI
2 10 50 Taisnunous
3 20 100 UL e
4 14 70 UL eI
5 15 75 Taisnunousi
6 11 55 Taisnunousi
7 16 80 HULA e
8 20 100 HIULA e
9 18 90 UL e
10 15 75 HULA e
11 17 85 HULA e
12 19 95 HULA e
13 15 75 HULA e
14 14 70 BN U
15 11 55 Taiusnoust
16 18 90 HULN e
17 10 50 Talenunoua
18 20 100 UL e
19 14 70 Taienunoua
20 11 55 Taienunoua
21 10 50 Taienunoua
22 14 70 HULN e
23 15 75 HULN e
24 15 75 HULN e
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M1TNN A - 13 AZLULNASU VBN NAISISEUANRAIERT 1509 §n1d dndiu wasTosay

(519)

i AZLUUEDUNAILTIY Annzuuwduioas nan1sUszIaiY
24 15 75 UL e
25 14 70 UL e
26 13 65 Taiusnoust
27 17 85 HULN e
28 19 95 WL
29 14 70 HULN e
30 17 85 HULN e
31 20 100 WU e
32 14 70 KN e
33 12 60 Talsnuneust
34 11 55 Talsnuneust

123 14.94 74.71
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AMARNUIN 3

AmBERIHaN I Teiveyalagldlusiny Minitab
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WUUNAGDUANEINTTALUNTHAU YN INARINAERS

Uil 1 vegeuiveyanzuuukuunagauauanIatunsinlym dn1suanuaawuuuni

wyeld Nszauludfny 0.05

AUNRAFIU
H, : deyanziuuwuunageuauauisalunsundyminisuanuasdni
H, : deyapzuuukuunadauauansatunisuidymliigniswaniasund

Probability Plot of mzuuu
Normal

Mean  26.85
StDev  4.730
N 34
AD 0.358
P-Value 0432

Percent

40

Az

PNNASNSHUI ANadaVAdeU AD Wiy 0.358 dlfn P-value = 0.432 &elAn
wnndsedutdeddny 0.05 Auluasuledn seuiu H, Tufe deyamzuuuluunadey

ANansalunsuitynivestniFeuiinisianiasuuuun® Nszautludfy 0.05
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$uit 2 vegeuh thiFeufimuannsalunisuidymmandamandiadoganinas
Foway 70 vanlyl
auuAgIUNIITY A ANENIsaluNsLAUIeadinAansvainseulinsuu
lRABgININNARiTesaz 70 (24.5 AzuUY)
W fie AzwuupuansolunsuilymniedamanslneadsvestinGeu
AUURFIUNTNAFDY

Hy:u<70
Hi:u>70

Anun  a =0.05

\esnndeyanziunwuunaaauaLausatunsui Uy mvesinizeuinisuanias
WUUUNR AUUTUTIUIINAY 22.372 wazsiegnsilvunlng Aty fmadanagou As

Z - test

S

N

Nan1snadaulaglgluswnsy Minitab - 18

ManAneaey 7 =

One-Sample Z: score

Descriptive Statistics

95% Lower Bound

M Mean StDev  SE Mean for p
34 26853 4730 0.811 25.519
W mean of score
Known standard gevigtion = 4.73
Test
Null hypothesis Hoip= 245

Alternative hypothesis  Hyp > 245

Z-Value P-Value
2.90 0.002

ayuna MNNANSTAU WU Aadaveaey Z Wit 2.90 didn P-value = 0.002

]

FadlAnteninsyautiedAny 0.05 AsduasUlead Ufias A, dufe avuuuauasnsaly
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Y

nsundeymmadinenansvesiniseulaeiadeaininnuiiosa 70 egaiiudrfyniada

v W [

Nszauiledfgy 0.05
ATMUUNASLgVSN1INISSEY
Tuiit 1 negeuiioyarzuuLradIgYENIMIEEy SnsuaniasuuuUnivield
fisydutiadfny 0.05
AR
H, : YoyanzuuuuvunnaeunadugvmenisiSeuiimsuanuasuni

H, : Jeyanzuuukuunadeuradugnsnmaseulldiinuaniasusnauni

Probability Plot of score
Normal

99
Mean  14.94

StDev  3.123

95
AD 0.635

90 P-Value 0.090

80
70
60
50
40
30

20

Percent

24

score

INEAANSNUIN ANEDANAADU AD L¥i1nU 0.635 1A1 P-value = 0.09 F9dA1u1NN7N

I ¥

seeutiednAny 0.05 daluasuledn veusu Hjfupie Teyanzuuuwuunadeunadunns

YY)

= o a a a a o w
N19N15L 38 UVDIUNLTYULNITLINLIWUVUNG NTEAUUBEN 3y 0.05



167

$uiit 2 vageud thiFeudnadugrimeninioulnendeganiifesas 70 viol
auufgiunside Ae vewiniSeuliazuuuadeginifesar 70 (14 Azuuw)
W fo wadugvisnensiSeulnedeveninSou
AUURFIUNTNAFDY

Hyu<14
Hyp>14

Avun  a =0.05

11999 NVRYARLLUULUUNARDUKNARNGVITNIIN SIS E UYL UINITUANUAS
WuUUNA ANULUTUTIUNAY 3.123 dazsiegnslvuinlng Ay dadhvageu Ao

Z - test

AanfAnegey 7 =

&
o)l

One-Sample Z: score

Descriptive Statistics
95% Lower Bound
N Mean 5tDev  5E Mean for p
34 14941 3023 0.336 14.060

L mean of score

o At = 2197
n standard devigtion = 3.123

Test
MNull hypothesis Hoop =14
Alternative hypothesis Haep > 14
Z-Value P-Value
1.76 0.039

IINNAGNENUI AradAnAaey Z wiriu 1.76 1A P-value = 0.039 FadlAaendn
seaullednAny 0.05 dsduasUlad Ufjias  H,y Tufe JoyansuuniuuvaaauNadigns
MINsBsUrItneulaeduNINNT 14 Avwuy Nzautudfny 0.05 Aty Kadugvs

P19NNSH58U 1389 DMNIAIY FREIU WAY SOUAY VRIUNEIUSEAUTULSEUANW TN 1 naelasu
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nsdananssunsseuiingldmatia KWDL s3uiunads Box - Method geninnasisesas

v v o w

70 fiszdutudfay 0.05
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