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ABSTRACT

Development of Mathematical problem-solving skills using problem-based
learning with digital media on ratio, proportion and percentage for Mathayomsuksa 1
students. It encourages learners to learn that aims to develop problem-solving thinking
skills. It has systematic and answerable procedures, as well as using digital media to
promote cognitive learning until a high level of thinking skills can be developed. The
purposes of this research are to 1) develop mathematics lesson plans learning activities
using problem-based learning with digital media. Ratio, Proportional, and Percentage
to be effective according to criteria 75/75 2) find out the effectiveness index of
mathematics lesson plans activities using problem-based learning with digital media.
3) compare the mathematical achievement and mathematical problem-solving skills
using problem-based learning with digital media with regular learning activities 4) study
student satisfaction. The research randomly conducted on two groups of at
Samrongthap Wittayakom School who studied in 2nd semester of the academic year
2021. Research instruments There are 5 types: (1) a problem-based math learning plan
with digital media. The ratio, proportion and percentage of 15 Plan 1 period 60
minutes. (2) Normal learning management plan, mathematics, ratio, proportion and
percentage of 15 Plan 1 period 60 minutes. (3) Mathematical achievement test on ratio,
proportion and percentage is a 4-choice test 30 questions (4) Mathematical problem

solving skills test on ratio, proportion and percentage are subjective tests, 4 questions.



(5) measure satisfaction with problem-based learning management in conjunction with
digital media. It is a 15 questions 5-level rating scale questionnaire. The collected data
were analyzed by using means of arithmetic mean, means of percentage, standard

deviation, Pearson correlation(r) and Hoteling's T2. The research results are as follows:

1. The efficiency of mathematics lesson plans activities using problem-
based learning cooperative with digital media is 81.89/80.11, which is higher than the
existed criterion of 75/75.

2. The activities have the effectiveness index of 0.6786, indicating the

students with progress at 67.86%.

3. The students had the higher mathematical achievement and
mathematical problem-solving skills than students normal learning activities,

statistically significant at the level of 0.05.

4. Students who have been using problem-based learning with digital

media have a high level of satisfaction.

Keyword : LEARNING ACTIVITIES USING PROBLEM-BASED LEARNING WITH DIGITAL
MEDIA, MATHEMATICAL PROBLEM-SOLVING SKILLS
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1.3 Anudaiau 5151| 5 |5 5 | wangauunian
2. AUYAUTLEIANSITEUS
2.1 FauazUseiliunale 515 | 5 |4 4.6 | wwzauunian
2.2 danmdesiuiiiom 515 | 5 |5 5 | wangauunian
2.3 dorudaaudtladie | 5 | 5 | 5 | 4 5 | wwngauunian
3. AuEIENSIEEUS
3.1 lamnugnees 5151] 5 |5 5 | wangauuinian
3.2 @enAdeiuInUseasd W gaNINTIER
5 5 5 5 5
n35uU3
3.3 WngaunusE Uty 515 | 5 |5 4.8 | wanzauuniige
3.4 nasgumIzauiy W gaNn
P 4| a4l 5 |5 4.4
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3.5 danudniau liduay 51 4| 4 |5 4.4 Witngausnn
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sensUseEiy IR RLIGINT 7 FTAUAIY
1123 | 4]5° Maneay
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5.0 Wingauiuiuves WM ZANNINTIAR
o 504 5 |4l 5| a6
A

6. AU sInLazUsziiiuNa

6.1 aanmdediuiilon 505 5 |55 ] 5 | wngauwnign
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6.3 Tdeseslininliegn W auNINgn

4 5 5 4 5 4.6 !
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NANN 1 ANRRIANUMNIZANTBIUNUNTIAAINTTUM TRV IAEAAENS
1504 dnsdu dadiu uwavesay Tneldniaseuiuuutymilugusiuivdeniva du
) = Ny ¥ o ° ' ' a [ @ =
sgudAnuUN 1 lngile1ngyduiu 5 vinu wui leewdseglussiuminzauuiniagn

(X=4.85) WaNa1sansnede wud egluseaulvangauin wagunzauinian

A3 2 ANRYHANNADAAG DY AUATHTLLET (I0C) VBIUUNAABUIANAFNYNTNINIS

a « o | o % Y = a A
LFYU L5DY 9RT1EIU @RI LLaYSRYaY TUNTHUANWIUN 1

- o ATMUUANAMLYR YRy
Jadauvean ? i 574 | 10C | d5Uma
ﬂuﬁl 1 ﬂuﬁl 2 ﬁuﬁl ﬁuﬁ ﬂuﬁl

1 +1 +1 +1 +1 | +1 5 1 | @onpdes*
2 +1 +1 +1 +1 | +1 5 1 | donpdee**
3 +1 +1 +1 +1 | +1 5 1 | donpdey*
q +1 +1 +1 +1 | +1 5 1 | donpdes*
5 +1 +1 +1 +1 | +1 5 1 ADAARDY
6 +1 +1 +1 +1 | +1 5 1 | @onmaey*
7 +1 +1 +1 +1 | +1 5 1 | @onmaes*
8 +1 +1 +1 +1 | +1 5 1 | @onmaas*
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M54 2 (79)

foraudai AZUULAMUANTIUYD I TEYy e
ﬂ‘uﬁ 1 ﬂ‘uﬁl 2 ﬂ‘uﬁ ﬂ‘uﬁ ﬂ‘uﬁl
9 +1 +1 +1 +1 | +1 5 1 | donpany*
10 +1 +1 +1 +1 | +1 | 5 1 | donpany*
11 +1 +1 +1 +1 | +1 5 1 GRIGA0N
12 +1 +1 +1 +1 | +1 | 5 1 | donpany*
13 +1 +1 +1 +1 | +1 | 5 1 | donpany*
14 +1 +1 +1 +1 | +1 5 1 | @onmaey*
15 +1 +1 +1 +1 +1 5 1 0nAaDY
16 +1 +1 +1 +1 | +1 | 5 1 | donpany*
17 +1 +1 +1 +1 +1 5 1 A0NAADI**
18 +1 +1 +1 +1 | +1 5 1 AOAARDY
19 +1 +1 +1 +1 | +1 5 1 | donpany*
20 +1 +1 +1 +1 | +1 5 1 HONAADY
21 +1 +1 +1 +1 | +1 5 1 | @onmaee*
22 +1 +1 +1 +1 | +1 5 1 AOAARDY
23 +1 +1 +1 +1 | +1 5 1 | donpany*
24 +1 +1 +1 +1 | +1 5 1 | @onmaes*
25 +1 +1 +1 +1 | +1 5 1 | @onmaee*
26 +1 +1 +1 +1 | +1 5 1 HONAADY
27 +1 +1 +1 X7 4. 5 1 | @onmaey*
28 +1 +1 +1 +1 | +1 5 1 | @onmaas*
29 +1 Lt ] L IND- 5 1 RIZERRN
30 +1 +1 +1 +1 | +1 5 1 | @onmaey*
31 +1 +1 +1 +1 | +1 5 1 ARIGARN
32 +1 +1 +1 +1 | +1 5 1 | @onmaas
33 +1 By +1 +1 | +1 5 1 | @onmaey*
34 +1 +1 +1 +1 | +1 5 1 | @onmaey*
35 +1 +1 +1 +1 | +1 5 1 AOAAADY
36 +1 +1 +1 +1 | +1 5 1 | @onmaey*
37 +1 +1 +1 +1 | +1 5 1 AOAARDY
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foraudai AZUULAMUANTIUYD I TEYy e
ﬂ‘uﬁ 1 ﬂu‘ﬁl 2 ﬂ‘uﬁ ﬂ‘uﬁ ﬂ‘uﬁl
38 +1 +1 +1 +1 | +1 5 1 | donpany*
39 +1 +1 +1 +1 | +1 | 5 1 AONAADY
40 +1 +1 +1 +1 | +1 5 1 | @onmaey*
a1 +1 +1 +1 +1 | +1 | 5 1 | donpany*
42 +1 +1 +1 +1 | +1 | 5 1 AONAADY
43 +1 +1 +1 +1 | +1 5 1 AOAARDY
a4 +1 +1 +1 +1 | +1 5 1 GRIGA0N
45 +1 +1 +1 +1 | +1 | 5 1 | donpany*

** 1804 Yaaeununlulvass

A543 LAASHANITILATIENAIANEIN (p) ATEIUIATIHUN (1) kAZAIAINLT BT UYBY

WUUNABUIANARUANS 1389 9n31dIU dndIu waviouas Y0atinseutulisenfnu TN 1

4o | A1AMBIN n1sula AeUNAIMUn | Asula NANTS
i (p) AUNAUY (r) AUNAUY NAITUN
1 5667 gINUIUNAN 47 wunla Tl
2 5667 PINUIUNAN 47 wunla Teflo*=
3 6333 ADUT19I8 33 uunla Tala*=
i 5333 gINUIUNAN .40 uunla Tala*=
5 5333 pInd1unang 40 wunla %1%
6 .6000 ADUL194E 67 uunla Tala**
7 5667 gINUIUNAN .60 uunla Talax=
8 5000 gand1unang 47 uunla Tafla*=
9 5667 pInd1unang 47 wunla Tl
10 5667 gINUIUNATY 47 uunla Tala*=
11 6333 ADUTINY 47 wunla %1%
12 6333 ADUTINY 47 wunla Tl
13 5333 gINUIUNAT .40 uunla Tala**
14 6667 ADUT19418 40 wunla Taflo
15 5333 gINUIUNAN 40 uunle Tale
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4o | A1AUYIN n1sula AduNRImUn | Asula NANTS
i (p) ATUNNNY (r) ANUNUNY NI
16 6667 ADUT198 53 unle Taflo
17 4333 g1nUIUNAN 47 Swunla Taflg
18 6333 ADUT19418 47 wunla Tale
19 6333 ADULI94 47 uunla Tala*=
20 .4000 gINUIUNAN .40 uunla ikt
21 4333 g1nUIUNAN 47 wunle Tl o
22 .6000 ADULN99 53 uunla ikt
23 6667 ADULN99 .40 uunla Tala*=
24 5333 g1nUIuNaNg 53 Swunla Tl g
25 7000 ADUTN9I8 33 Swunla Tl g
26 5333 gINUIUNAN .40 uunla Andenld
27 5333 gINUIUNAN 27 uunla Tala*=
28 5667 gInd1unang .60 wunla Teflo*=
29 6333 ADULI99E 73 uunla Andenld
30 4667 gINUIUNA .40 uunla Tala*=
31 4667 pIndIunang 53 wunla %1%
32 5667 gInd1unang .60 wunla Teflo*=
33 3000 ADULNYN 47 uunla Tala*=
34 6000 ADUUI94E 53 wunla Tl
35 4667 pand1unang 53 uunla %1%
36 5000 g1nUIuNANg .60 wunla Talax*
37 5667 gINUIUNAT 33 uunla )
38 4667 pInd1unang 40 wunla Tafla*=
39 4333 gIndIunang 33 wunla %1%
40 5667 gINUIUNAN 47 uunla Tala*=
41 5000 gInd1unang 47 wunla Tl
42 6000 pInd1unang .40 wunla %%
43 4333 g1nUIUNAN 33 wunla Talel
a4 5000 g1nUIUNAN 73 wunla Talel
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49 | A1ANeIN n15Ua A19UNRIMUN | nsuda NANTS
f (p) ATUNNNY (r) ANUNUNY NI
45 6667 ADUYINY 67 uunla Talore=

ANAULTDRUVDILUUNAFDUTIRUU(r.) (Rn1ztonledass) = 0.943

** 1804 Yaaaununlulvass

9997399 3 A1ANEIN(P) FEABIBYTENINN 0.2-0.8 (ABUT9EN, NUIUNAN,
ADUYN99NY) F9TNUA 45 99 LazA1D1L19MUN (1) Azfoedandwd 0.2 JulU F9az
AuN509LuUNte FeTiaviun 45 U8

&

nmsUsziununnvestogeuindelaludeasufidenndewiolidonndes Ads

RNTATIAIANUEIN(P) kazAB AT U Audil Usingd ddeaeunldlinmmun 45

° & 1% a v v P & | '
99 F99INN5FNVBABUNMUILAUNIVLA 30 U8 LRgdA1AINNEIN AdWA 0.2 — 0.8 LAYAN

FIUNRILUA FI9WA 0.2 — 0.7

Y | v oA v a d%’ [ %
M99 4 ANRTUAINUADAAR DY AINUATILT U DN (I0C) YDILUUNAZBUIANNYEL AT

wAdgmsadinatans 1509 onsndu dadiu wazsesay TuliseuAnwIUN 1

Y J. ATHLUANARTILYDI T eY
Jadauvan ? N 5794 | 10C | d5Una
auil 1 | auii 2 | aufl | Aufl | aud

1 +1 +1 +1 +1 | +1 5 1 | a#onndes*
2 +1 +1 +1 +1 | +1 5 1 A0AARDY
3 +1 +1 +1 +1 | +1 5 1 | donpdes*
q +1 +1 +1 +1 | +1 5 1 ADAARDY
5 +1 +1 +1 +1 | +1 5 1 | donpdes*
6 +1 +1 +1 +1 | +1 5 1 ADAARDY
7 +1 +1 +1 +1 | +1 5 1 ADAARDY
8 +1 +1 +1 +1 | +1 5 1 | adonpdes*

** 191894 Taapuunlulvase
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AT 5 UAAINANITILATIZRAIAINLIA () ANBIUIITILUA (1) UBZAIAINTOIUTDILULIR

inwrn1suAtymnentinmans 1599 ons1du dadiu waziosay vesinsuutu

fseuAnw TN 1

4o | ArrueIn n1suda A8 MUN | n1suda NANNS
i (p) AURUY (r) AUVUY NAITUN
1 5667 gINUIUNAN 53 uunla Tala*=
2 4333 g1nUIUNAN 47 Swunla Tale
3 4333 gINUIUNA 47 uunla ikt
i 3111 ADULYN 47 uunla Tala*=
5 3667 ADULNEIN 40 wunla Tale
6 4333 g1nUIuNang 47 Swunla Tl g
7 .6000 ADUTN94E 53 wunla Tala*=
8 6667 ADUT948 .40 Swunla Tale

ANPINULIBLUYBILUUNAABUNIRTU(OL) (N12TaNla39) = 0.843

** 91311909 Ya@euNtlulvasa

9NHI3N 5 A1AUEIN(P) FeABIBETENIN 0.2-0.8 (AouT981n, snUIunans,

! 1
< A o

ABUINIY) FILNIVUA

(%
Y

(%

v a1 I & o v ! o [
15 99 mmm’mmﬂagiummsmm 15 U8 WazAIDI1UIRLLUN (1)

Y A ! X = ° Y =% 1 o ° 1 ¢ & v
LFHDIUANILG 0.2 GU‘UVLCLJ "\]Q"\]gaqllqiﬂanLUﬂvLﬂ 62Nﬂ’la’lu’lf\]ﬁ]’lLLuﬂagiumm%VN 15 98

nmsUszidiununnvestogeuindelaludeasuildlivialuld arsfiarsanvisen

ANHEIN(p) WagmguaTun() arugiu Usingii Seasunldlavianun 15 48 Juinns

\Wendeasuiegluinaeinvsnzauuiniian 4 9o laglA1aauen faus 0.52 - 0.68 uagn

81U MUN AaWE 0.40 - 0.80 (YoapUieMUIITMUNADUYNEN - Yaaauie1UIATUNG)
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A151971 6 ARTLANUADNAADY AUATATUTLDI (1I0C) VBILUUFDUIUANUNINDLI%E

AANTIUNITFHUNNTABUIVIANANEAS 1599 DATIAIU dRdIU LazIosaY TUISIUANYIUN 1

. o ATHLUANARTILYRI T TeY
AaUYBN ? N 5794 | 10C | d5Uma
ﬂuﬁ 1 ﬂu‘ﬁl 2 ﬂ‘uﬁ ﬂ‘uﬁ ﬂ‘uﬁl

1 +1 +1 +1 +1 | +1 5 1 | @onmaey*
2 +1 +1 +1 +1 | +1 5 1 | donmaes*
3 +1 +1 +1 +1 | +1 5 1 | donmaas*
4 +1 +1 +1 +1 +1 5 1 A0NARBI**
5 +1 +1 +1 +1 +1 5 1 | #onmdpe*™*
6 +1 +1 +1 +1 | +1 5 1 | donmaes*
7 +1 +1 +1 +1 +1 5 1 A0NARBI**
8 +1 +1 +1 +1 +1 5 1 | #onmdpe*™*
9 +1 +1 +1 +1 | +1 5 1 | donmaas*
10 +1 +1 +1 +1 | +1 5 1 | donmaes*
11 +1 +1 +1 +1 | +1 5 1 | donpdes*
12 +1 +1 s +1 | +1 5 1 | donmaes*
13 +1 +1 +1 +1 | +1 5 1 | donmaas*
14 +1 +1 +1 +1 | +1 5 1 | donpdes*
15 +1 +1 +1 +1 | +1 5 1 | donndes*

** 137899 Yamanunu Ul

= a ¢ a 4 o . 1 a &
AN 7 WANTTATIZTNNTUTELLUAIANNUTBUNU (Reliability) Walanivasuudauny

PE75n19111A1 Cronbach’s Alpha Coefficient

Reliability Statistics

Cronbach's N of ltems
Alpha

837 15

ANAULY DN UYDILUUADUDINNIRUU(OL) = 0.837
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Correlations
WATNTNS | Tarinus:
Naﬁ'ilf]n% FPearson Correlation 1 .491T
Sig. (2-tailed) .0on
[ G2 62
TRV Pearson Correlation 4917 1
Sig. (2-tailed) .0on
M G2 62

*»* Correlation is significant at the 0.01 level (2-tailed).

ANA 227 HANITAIATIEIANUEUNUSVRIRLUTAN (1) ARelUTHATU SPSS

Multivariate Tests®

Partial Eta

Effect Yalue F Hypothesis df | Error df Sig. Squared
Intercept  Pillai's Trace a6g | 2640.817° 2.000 59.000 000 G849
Wilks' Lambda 011 | 2640.817° 2.000 59.000 .0on 989
Hotelling's Trace §9.518 | 2640.817" 2.000 59.000 .0on 884
Roy's Largest Root 89519 | 2640.817° 2.000 59.000 000 G849
Methad Pillai's Trace 376 17.763" 2.000 59.000 .0oo ATE
Wills' Lambda 624 17.753" 2.000 59.000 .0on 376
Hotelling's Trace 602 17.753° 2.000 59.000 .0on AT6
Raoy's Largest Root 602 17.753b 2.000 59.000 .0oo0 3TH

a. Design: Intercept + Method
b. Exact statistic

AN 272 wan1sIeuLisuRzLuLIaNadugns wazvinyensuntyineadamans (T9)

AelUsHNTY SPSS
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Value Label M
Method  1.00 Uné 32
200 |da 30
Tests of Between-Subjects Effects

Dependent Variable: Hﬂﬁ"uﬂng

Type Il Sum
Source of Squares df Mean Square F 3ig.
Corrected Model 122.661% 1 122.661 13322 001
Intercapt 31707113 1 31707413 | 34437049 000
Method 122 661 1 122 661 13322 001
Error 552435 60 9.207
Total 32288.000 52
Corrected Total 675.097 61
a.R Squared= 182 (Adjusted R Squared = 168)

Tests of Between-Subjects Effects

Dependent Variable: —@ns:

Type Il Sum
Source of Squares df Mean Square F Sig.
Corrected Model 574.189° 1 574184 32545 oo
Intercept G4971.415 1 G4971.415 | 3682542 oo
Method 74184 1 74184 32545 oo
Error 1058 685 G0 17.643
Total BE278.000 G2
Corrected Total 1632.774 61

a. R Squared = 352 (Adjusted R Squared = .341)

AN 222 HANIIAIIZA Univariate test vasaziuuinNadugns azvinwen1suadgyninig

AMRANEAS MlUSHATU SPSS
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