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ABSTRACT

The ohjectives of this research are 1) to enhance the multiplhcation abilify iIn memerizing
multiplication steps for Grade 4 students at the Demonstration School of Suan Sunandha
Fajabhat University, 2) to study the satsfaction regarding the use of colorz to aid n
memorizing the multiplication steps for Grade 4 students the Demonstration School of Suan
Sunandha Ezjabhat University. The sample group comprized X0 Grade 4 studants salactad
purposively from the first semester of the acadamic vear 2023. The research mstruments
meluded a multiplhication ability asseszment form, a learming plan meorporating colors fo aid
m memerizing multiplication steps, and a gquestionnaire on satisfaction with the use of colors
m memonzing the multiplication steps. The data were analyzed using mezn and standard
deviation, and pre-study and post-study scores were comparad wsing t-test statistics (Dependent
Sampls].

The findings of the rezsearch were as follows: 1) students” muliplication ability after uang
colors to aid in memoeorizing multiplication steps was found to be sigmificantly higher than
bafore learming at a significance level of 0003, 2) The students’ satizfaction regarding the use
of colors to aid in memonzing the multipheation steps was at 2 high level

Keywords: MMultiplication abality, utihizing colors to ass1st in memonzing, multiplication
staps

INTRODUCTION

The Core Baszic Education Program ams to develop all learmers, whi are the strensth of
the nation, to be balanced human beings both physically and physically. Enowledse, morality,
the consciousnass of Thal citizenship, and global cifizenship. Adhere to demeocratic rule with
the Eing 2z Haad of State. Have bazic knowledge and skills, mcluding athtudes neceszary for
further study. Career and hifelong education It emphasizes learners bazed on the beliaf that
gvaryone can leam and develop themsehres according fo their potemtial (MMimistry of
Education 2008). Mathematics plays a vital role in learming success in the 21 st century becansze
it allows humans to be creative, rafional, and systematic.

EBe able to analyvze problems or situations carefully and theroughly, helpmne to make
pradictions. plan determines Solve problems comrectly and appropriately and can be applied n
real lifa effectively. In addifion, mathematics 1= 3 tool for the study of se1ence, technology, and
other sciences, which iz the foundation for the development of national human rescurces to be
of high quality and to develop the countrv's aconomy to be on par with mternational standards.
Tharefore, the study of Teaching and learming in mathematics, which is a subject that everyone
thinks 1z difficult, how to not understand and focus on understanding and remembering the
content, Homan "memeory” can be formed by many factors, mcluding memory capacity,
memory time, and concentration. If 15 orzamized into one system that 1s constantly mathematics
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neads to be continuoushy developed in order to be up-to-date and in line with economic
conditions. The rapid advancement of science and technology m the era of globalization
(MIimiztry of Education 2017) 15 alert and active. Some people have a good memory. Soms
paople are forgetfinl, which 15 caused by many factors that make the memory performance
different, so the uze of color is another element that affects our memory as well, "hWMemory™
starts with eve contact. The starting point of memory creation 1z visnal contact or vizual contact
(Iconic memaory), which allows us to remember images m a short period of time. It can also
make peopls compars what interests and elimmate less interest so az nof to disturb the memery
that we really want to remember. Therefors, emphasizing mportant mformation with color 15
like defininz what vou want to remember clearly and more easily. Green — It makes people
more foruzed and relaxed. Orange: Causes emotional stimulation and makes students fzel
energetic. Leamn Beatter Blue: This 1z a color that makes learming easy to understand. Yellow: It
brings jov to learming. Rad: It iz the color that halps highlizht important meszages, Precautions
(Supapam Snsuk 2363) Paychologically, colors are considared stimmli fo canse a responsze. The
process of this shmulus greatly mfluences the human nervous svstem. It can change human
emofions, quirks, and behavior. Color 15 an external stmubes that homans can percerve vizually
and caunse different zensations (Graves,1931; ecited Faculty of Poychology,
Chulalongkorn, 25610 Vaszilee Wassily Kandinsky, Fussian abstract pamting "Coler
mfluences the sonl.” He studied and zaw that most people fasl enthm=iastic about lving. The
colors give the garden a bright atmesphere. According to thiz data, "coler™ has a great influence
on learners' leaming and memory. Therafore, the usze of "color™ to help in memory to develop
procedural abilities will help in further stody of mathematics (Weerayoth Plailek 20217

From the study of students’ problem condifions 1n mmltiphication. We nsed "color” to help
remember multhplication steps with muoltiple digits by defiming 1) white: defined az the
numerator, 2} yvellow: defined as the primary multiplier, 3) oranse: defined as a ten-disit
multiplier, and 4) green: defined az a hundred-digit multipher, 4) bloe: defined as the result.
To further devalop stodents’ multipheation abilities.

Rezearch objectives

l. To enhance the multiplication abliy m memonzimg multplication steps for Grade 4
studentz the Demonstration School of Suan Sunandha Fajabhat University

2. To study the satisfaction regardinz the wse of colors fo aid In memonzing the
multiplication steps for Grade 4 students the Demonstration School of Suan Sunandha Rayabhat

University.

Concepinal framework

UTILIZING COLORS IO ASSST
—' MULTIPLICATION ABILITY
IN MEMORIZING

EELATED DOCUMENTS AND RESEARCH

Andrew Elliot and Markus Maier (1966) have observed that "when locking at color
vision, color psychology and sensation may be related " Thiz may be becanse, i the past, the
sciantific commumity may not have srven widsspread recogmtion of the science of pavchology.
But no matter what, the subject of color and psychological sense has alwayvs attracted affention.
Until now, colorz have bean uzsed n various aspects of dezign and daiby use. Choosing colors
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that cormrelate with human feelings and behavior, has becoms the concept of coler and the
pavchology of color that we are famihar wath today.

Thawatchal Srisu (2001). Color 15 an impeortant material for visualization. It mflusnces
the viewer's feel, and 1f 13 meclosrre. Vizuzl Werld Experience Each color has s own unigue
properties, so choose the right coler to comvey meaning and enhance the beauty of what vou
want to offer. On the other hand, mappropnate colors may make reading difficult, distract the
user, and may misrepresent the meanng.

Trada Kaewkhao (2014) states that color preferences and preferences are also related fo
age and gender, which are often mfluencad by the environment and social conditions.

Haber and Hershenzon, 1973: 80, (cted in Supatra Snsawan, 1992 ) Said that color iz
mportant to the experience of percerving the visuzal world, color not only affects the ability of
humans fo zee the difference befwean objects. Color also contrnibutes to the emotional effact.
fealing passion and beauty as well We can explam one thing. gmekly When referming to the
color of the thing.

Population and zample

1. The popualation 1= ‘Grade 4 studentz at Suwan Sunandha Rajabhat University
Demonstration School. Academic vear 2023

2. The zample group 15 Grade 4 studentz for the academic year 2023, Demonstration
Echool of Buan Sunandha Fajabhat University students 20 people

Hypothesiz

1. Student mmltiplication has Post-study scores that are significantly higher than pre-
school at 3.

2. Students wers safizfied with the use of "color”™ to improve therr mulhiphication abilitias.

Rezearch tools

1. hMultiplication Capability Assessment with Muli-Digit Muoltiplier

2. The colors management plan helps to memenze muolplhcation steps with multi-digit
multpliars.

3. The zatisfaction qguestionnaire of the usa of "color” helps to memonze multiphication
procedures with multi-digit moultipliers.

Data collection

In thiz ressarch, the researcher conducted research m the form of Fesearch and
Devealopment:

E&D.

Stap 1: Study and analyze bazic data (Analvais - A) by studying the teaching condihons
of teachers. Leaming behavior of leamers mn the 21st century Study of concepts, theories, and
rezgarch related to research. Learming Theory Ceolor Psychology The mportance of
mathematics by analvzing the importance of color meaning to be used m teaching activities n
mathematics fo develop mult-dizit multiplication abihities.

Step 2 Development (D] Desizn and Development (D&D) The researcher used the data
from Step 1 to develop and chack the gualiy of the mestrument namelr 17 Muolti-dies
Multiplication Capability Assessment 2) Muoli-digit Blultiplication Learming hManagement
Plan. 4 Learming hManagement Plan 37 The satisfaction queshonnaire of the use of "color”™ helps
to memonze mulfiplication procedures with muli-digit mulipliers by gualified experiz. Thare
are 5 persons, consishing of 3 teaching experts, 1 experfz m mathematics, and 1 expert in
curriculum. Take 1t to tnal (fry-out) with stedents who are not samplad.
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Step 3: Research (B2) Implemeantation (Implementation: I) Tha frial was conducted with
a sample of 3} studentz 1m Grade 4, Semester 1 of the academic year 2023 chtained by
purposive samplms by condocting a pre-test test, mplementing 2 multi-digit munltipheation
lezrming plan, and evaluating the results by post-test.

Step 4: Development (D) Evaluation (E) by using the information obtained from the
sample and suzgastions to develop a more appropriate format before dissemination.

- dramia |
-
AEOIEIN0 = n -
EHERATTA

dmra WLERD

Data analyzis
Analvzs data by averaging, standard deviation, and compare pre- and peost-clazs scores
with stafiztics. t-test (Depandant Sample )
EESEARCH RESULTS
Part 1 examines the multi-digit multiplication abilitiez of 4th-grade students.

Table 1: Eezults of the study of multiphcation abilbity with one single digit multipher of 4th-
grade students

Multipheation ability score N Total (%X) 5D t
{multi-digit denominator, one-dizit 20 sCore

multipliar)

Pre- learning 20 T4 21 2117
Pozt-learning 20 143 25

Table 1 shows that students have scores before studving multiplication with cne muli-
digit numerator. The averagze 1z 7.4,
the standard deviation 1z 2.1. When comparing pre- and post-school scores, it was found that
students had a statisfically siznificantly higher post-schocl average zcore than pre-school at 02

Tabla 2 Eesultz of the study of multiphication ability with multiple digit multi-digit multiplier
of 4th-grade student=

MMunltiplication ability zcore N Total seores [ xx) 5D t
(multi-dizit denominator,two-digit) 20
Pre- learning 20 6.1 2.0

17.91
Pozt-learning 20 15.0 2.0
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Table 2 shows that students scored before studying multiplication with multiple digits
and double-digit multipliers. The averags 13 6.1, standard deviation 2.0. When comparme pra-
and post-school scores, students had stafistically mignificantly higher post-school average
scoras than pre-schoel at .03,

Tabla 3 Eesulis of the study of multiphication ability with mulfiple digitz mulh -dizit mulh-diert
multipliar of 4th zrade studants

Munltiplication ability zcore N Total ELS 5D t
(multi-digit denominator,three-digit) 20 SCOres

Pre- learning 20 54 1.50 23.0
Post-learning 20 14.0 1.64

Table 3 shows that studentz scored before studving mmltiplication with a three-disit
multiplier multipls denommator. The average 1= 5.4, the standard deviation 1z 1.5, When
comparing pre- and post-school scores, 1t was found that students had a statishically
significantly higher averaze score after schoel than before school at (03,

Part 2: Study on color zatizfaction with memorizing multiplication procedures for
primary school studentz 4th Snan Sunandha Rajabhat Universzity Demonstration School

Table 4 shows the results of a stady to study the satisfacton of vame color to help memorize
the multiplication process for Grade 4 students, Suan Sunandha Rajabhat University
Demonstration School.

Aszzezzmentizzues (2] 3. lavel

l. Develop more leaming 443 0.90 host
2. Understand more about the content 4.40 0.78 Very
3. Have zelf-confidence 4.40 0.58 hiost
4. Hzve a happy study 415 048 hlost
3. Have a happy work 4.40 0.80 hlost
. Azzertrveness 433 0.68 hiost
7. Dare to express your opiniocn 434 0.75 Mot
3. Enjoy the actrvity 4.40 0.53 hiost
9. Feal proud of vourszelf 43 1.10 hios=t
10. Can be appliad 485 L1 Very
Orearall 443 080 hiost

SUMNDIARY AND DISCUSSION

1. Bazearch on Enhancing multiphcation ability uhilizing color assist memorize
multiplication steps for Grade 4 Studants Suan Sumandha Rajabhat University Demonstration
School found that there are 20 qualified studants. MMulhpheation abilitv with multipls digits
double-digit multiplier & seore out of 20 with an averaze score of 13.0 {73 percent), 20
qualified students, and multiplication ability with a three-digit muolti-digit nomerator. A score
out of 20 with an average score of 14.0 or T0% with 20 students who passed the crtenia.
Wassily Kandinsky said "Color influences the soul" and Sriva Mivotham savs that color
pevchology 1= relevant in everyday life. It affects one's behavior and feslings towards oneself
and others (Tefer fo Aronons af al), with the teacher azzigning 2 white denomunator to represant
purtty. The umt dight multipher 1= defined as vellow, representing happiness. Ten-digit
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multipliers defined in orange reprasent vigor, to help students have a process of remembering
multiplication steps and affect their mulhplication abilities higher.

2. From the study to the sfudy of the satisfaction of whilizing colors, and assisting fo
memorize the multiplication process, there are sabizfaction 1zsues. It has an averaze of 4.83.
Feel proud of vourself. It has an average of 4.50. [t has an average of 4 45, Have self-confidence
Happy at work, enjoy the activaty with an average of 4 40 asserfivensss. The average was 4.33,
the opimon was 434, and the study was happy at 413, respectively overall, the mean was 4 .43,
and the standard deviation was 030 Owerall, it 1= considered that the use of color helps to
memorize the multiplication process, stimulating the learnars to learn. This cansss learners to
learn more from the start. Better understanding of lesson content, enjov the activity. Self-
esteam, assarhivensss, and abality to apply to 2 large extent, which 1z m lme with Jirada
Eaewkhao (2014) who savs that the uze of color makes students enthusiastic. Memonize words
quickly and affact good attriudes and decisions to ack by Jong Boonpracha (2012

From the results of the ressarch, it can be seen that enhancmg multiplication by vhhzing
colors aszists in memorizing the multiplication process. It 13 a teaching that enhances students'
multiplication ability, as evidenced by the post-study scores, through which the teaching that
enhances the ability to multply by wotilizing colors and assishing 1n memorizing the
multiplication process, has a higher score.

SUGGESTION

1. Instructors should gmde puidance on actrvities and encourage leamers to bold zelf-
confidence by bulding good relationships between instroctors and students.

2. Instructors can apply the uze of color recognition aids to other subjects. In mathematics

3. Instroctors can apply the uze of color memories to other courses.
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