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Abstract

Thai art is a unique cultural identity that reflects wisdom and Thainess through exquisite artwork,
particularly in Thai traditional painting patterns, which are divided into 4 categories: Kanok, Nari, Krabi, and Kacha.
As this is a cultural heritage worthy of preservation and transmission to youth, current learning management
focuses on developing innovations that promote creative learning. The researcher was interested in developing
an innovation for adolescent youth to learn Thai art by integrating knowledge of Art and Science. This involved

using Para rubber, a significant natural resource and key economic crop, with the potential to be developed into
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creative learning materials to create Thai art learning activity kits based on the 4 pattern categories. These kits
were designed to be contemporary, easy to understand, practical for hands-on use, and the resulting works can
be utilized in daily life. The objectives of this Research and Development (R&D) project were: 1) to study
guidelines for developing Thai art learning innovations, 2) to develop 3 types of art materials from Para rubber,
and 3) to study the effects and quality of these materials suitable for the target group. The operation consisted
of 5 phases: Phase 1 studied data on educational innovation, Thai patterns, and rubber to design the innovation
guidelines; Phase 2 designed the Thai patterns; Phase 3 developed the rubber art materials (Rubber paint, Para
rubber foam, and Reclaimed rubber) and the activity kits; Phase 4 experimented with the kits to test efficiency
and create prototypes; and Phase 5 evaluated the efficiency with the target group and experts. The materials
were developed in a laboratory, and data were collected from a trial with 20 students aged 16-18, alongside an
efficiency assessment by 3 art education experts. Research tools included a satisfaction assessment form, a focus
group interview form, and an expert suitability assessment form.

The results indicated that the development of art materials allowed for the design of 4 art activities:
1) Painting Kanok patterns on hats, 2) Painting Nari category foam dolls, 3) Painting Krabi category glasses, and
4) Crystal sticking on Kacha patterns. The developed rubber art equipment included: 1) Para rubber paint (2
formulas), 2) Para rubber foam for forming 3D dolls and 2D sheets, and 3) Reclaimed rubber sheets from
waste tires. This integration of Art and Science allowed for the control of material properties suitable for art
usage. Findings on the material properties revealed that all 3 types were suitable for use in the activity kits.
Type 1, Para rubber paint, consists of a thick formula (viscous, suitable for various surfaces like fabric, foam,
acrylic, and for lining) and a liquid formula (translucent, reflective, suitable for smooth or transparent surfaces
like glass and acrylic); both adhere well when dry. Type 2, Para rubber foam, has appropriate density and
softness with a smooth surface suitable for painting. Type 3, Reclaimed rubber sheets, are strong, smooth,
glossy, and durable, making them suitable as a base for crystal attachment. These results demonstrate that
rubber art materials are appropriate for developing Thai art learing kits and serve as alternative materials that
promote both creative learning and sustainable resource usage. The evaluation results showed that participant
satisfaction was at a good level (X=4.45, S.D.=0.697), and experts assessed the suitability of the activity kits at
a very good level (X=4.57,5.D.=0.288). Focus group results revealed that participants learned the 4 Thai
pattern categories while developing creativity, concentration, and brush weight control skills. Participants felt
that presenting Thai art through these activities made it more accessible and applicable to daily life. Regarding
materials, participants opined that the rubber paint had clear colors and was convenient to use, while the
foam dolls were interesting, with a suggestion to reduce the doll size for better handling. In conclusion, this
research developed Thai art learning activities through a fun creative process and innovated learning materials
from Para rubber. This serves as an alternative material for art creation, adds value to domestic resources, and

reuses waste products for sustainable art creation and environmental conservation.
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Figure 2 Workflow Diagram of Phase 1
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Figure 3 From left to right: The process of selecting the original Kanok pattern and

redesigning it into a contemporary Thai pattern
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Figure 4 From top to bottom: The selection of the original Naree pattern for redesigning into a contemporary

Thai pattern, and the development of the contemporary Naree pattern
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Figure 5 From top to bottom: The selection of the original Krabi pattern for redesigning into a

contemporary Thai pattern, and the development of the contemporary Krabi pattern
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Mythical hybrid creatures created by combining the
characteristics of various animals.
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tail adorned with Kanok motifs,  runk and tusks, while the lomer ik, the wings and body of  mane and fur, adomed with

body transitions into that of a fish, birg, and a tal resembling  pattems resembling clouds
adormed with fishlike scales and that of » Naga

ending vith a large fin

o vaves,

awduuvuililunisosnuuuauae:
Prototype motifs used in designing the Kacha pattern.
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Figure 6 From left to right: The selection of the original Kacha pattern and

its redesign into a contemporary Thai pattern
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Figure 7 Diagram of Rubber-Based Art Materials
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| fast-drying properties. consistent texture.
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‘ \ T : : , The rubber paint was mixed using an
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| automatic mixer to obtain a homogeneous
fast-drying properties, strong adhesion to glass surfaces, ¥
consistency and to prevent phase
and a clear, light-reflective finish when dried.

separation from the Para latex.
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Figure 8 Experimentation with Para-rubber paint formulas
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Figure 9 Mold fabrication for Para-rubber foam forming and experimentation with foam formulas
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NANUHUBISSIAAN
Producing reclaimed
rubber sheets.

a

N15NAABIRANTIVULKUEI
Glue testing on reclaimed
rubber sheets.
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Recycling tires
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Grinding, compressing, and fuadana wiasldnu

< . 18x18 cm reclaimed sheet with a
molding recycled tire glossy black surface, ready for use.
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; 7 Testing crystal adkiesion with double-sided
Testing crystal bead adhesion using s bt 2 Used 1x1 meter double-sided

tape on sheets showed strong durability, easy 4
clear glue on reclaimed rubber application, and clean; however, the small adhesive sheet was cut to the
sheets. tape size was unsuitable for larger images. desired size and performed well.
) N £d -
\/ afafl 1 (Trial 1) afafl 2 (Trial 2)
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Image attachment
experiments on reclaimed

rubber sheets. N
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Image transfer onto rubber sheets was tested using water-slide
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Image adhesion was tested by printing on white sticker paper,

decal paper: the image was printed, soaked in water, and then applying double-sided adhesive, and sticking it onto the
transferred onto the rubber surface. rubber; the bond was strong and the image clearer.
mairuunwdmivAnaiana ninanasAnaiaRaguuuuil 1 mivanasinaiafaguuuuil 2

Creating prototype images for crystal pad. Crystal application test - Pattern 1 | | Crystal application test - Pattern 2
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yivusuugunmaaenisuiudunia Widulndda
dinndaionuusiaztes

v

MINARBIAAATARBLLUNDY WUT
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Prototype images were created by converting In the round-crystal test, the beads
them into grids to serve as guides for placing did not it properly into the square
crystal beads in each cell. grid cells.

JUT 10 MsvnapsiuRue1sTAan fAnT N1SEN3UATY wasn1sRnnATARaULLKLEN
Figure 10 Experiments on producing reclaimed rubber sheets, applying adhesives, screen-printing

patterns, and attaching crystal beads onto the rubber surface
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Figure 11 Left — Thai Pattern Coloring Activity Set, Kanok Category: "Kanok Ngam Dee"
Right — Thai Pattern Rubber Foam Doll Coloring Activity Set, Na Ree Category: "Na Ree Sopha"
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U 12 nwdne gpRanssusruneAuiaanglnenansed “naxddan”
AmuYRnINssufalsAnAsadaanslnevnnate “nuiave”
Figure 12 Left — Thai Pattern Glass Coloring Activity Set, Krabi Category: "Krabi Leela"
Right — Thai Pattern Crystal Art Activity Set, Kacha Category: "Phana kacha"
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Figure 13 Experimentation with the art innovation and activity kits among upper secondary school students
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Figure 14 Completed motifs in the Kanok category
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Figure 15 Completed motifs in the Kanok category
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Figure 16 Completed motifs in the Kanok category
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Figure 17 Completed motifs in the Kanok category
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Figure 18 Gold rubber paint lines used to contain the colors within the outlined areas
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Figure 19 Color application testing on fabric surfaces
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Figure 20 Color application testing on rubber foam surfaces in product and visual art formats
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Figure 21 Left Image Results from Using Liquid Rubber Paint; Right Image Light Reflection of the Paint
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Figure 22 Results of the development of Thai pattern foam in the Naree and Krabi categories
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Figure 23 Left results of reclaimed rubber development; Right sample artwork of

crystal application on reclaimed rubber sheets
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M19199 1 wansussiiupnuienalasefanssy audegunsallugafanssy/

Table 1 Satisfaction Evaluation Results for the Activities: Media/Materials Component of the Activity Set

. R ALaGEANUTINELY ‘
a1nu FenTUTELdiY wlamn
Mean Satisfaction Score
No. Evaluation Items Interpretation
X SD.
gunsallugeianssufavzdnnumanzandmiunisldau Aunn
1 4.55 0.759
The equipment in the art activity set is appropriate for use. Very Good
gunsalluyaianssuAavzsimsldfaniuansa funn
2 4.55 0.759
The materials used in the art activity set are appropriate. Very Good
Alelugnfanssudanuasay daay wWhlade .
AN
3 The manual in the activity set is visually appealing, clear, 4.60 0.598
Very Good
and easy to understand.
gaRvnssuimsthensmsdeldunuussy dawalviin
AnFReAIAdeY fun
il 4.65 0.489
The activity set, which utilizes recycled natural rubber, Very Good
contributes positively to environmental sustainability.
fun
Na3Iu (Overall) 4.59 0.047
Very Good

v

MNATNUERINaN1TUsziuaEianelaludude gunsallugafanssu/mudn Aadelnesiuegluseiud
1N (X = 4.59, S.D. = 0.047) IneilloUsziludadaiusiedes wuit Yediauluded 4 fnadvasan egluseaus
1N (X = 4.65, S.D. = 0.489) uazdoranluded 1 uay 2 IAafetssnian uwidinseglusedufann (X = 4.55,

S.D. = 0.759)
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NaRNLUUAUNUINGY (Focus group)

M19199 2 HAINWUVAUNUINEGN (Focus group)

Table 2 Results from the Focus Group Discussion

Aspect Participants’ Feedback

1) WFZeudifortumeaelneuasUssianesmnanglnesis vang 4 Téun nun w3 nasd ave B
urazUssiandionanwallanizallavasyiouianinusnauvesdads ne Participants learned
about Thai patterns and the four categories of Thai motifs—Kanok, Naree, Krabi, and Kacha,
each of which has a unique identity and reflects the aesthetic beauty of Thai art.

2) lemuanuAnassassAlaziunuiInis fiunsidentdduaznisinesAusznauresainans
Participants developed creativity and imagination through color selection and pattern

composition.

3) oRnausuazaueavulunisinualy nsviAanssudesodoauazidonauazaudile

Learning Aspect
Favreli 13 wAanssuldl naunfuazaiueanulun1sviaiu Participants practiced
concentration and patience through art-making. The activities required careful attention to
detail and dedication, which helped enhance focus and perseverance.

a) I@Annsmvauiwiindeifiofmuinuenedaly manauazszuedmeanslnedoddnsg
mmmﬁmﬁ’ﬂﬁaﬁ'mmsau ielWaneiduuazdianiuaiseu Participants improved their

artistic skills by practicing hand pressure control. Drawing and coloring Thai patterns require

appropriate control of hand pressure to achieve graceful lines and harmonious colors.

) diinsimfnssusanidadinerifisausulndlasedu waraunsadluldlugdinuszdriulaunn
funseenuuume | o

P Tnglaidrinegurluinvseniisiue
Pattern Design
Participants felt that Thai art became more accessible to younger generations and could be

Aspect
applied more readily in everyday life, rather than being limited to temples or museums.

1) Fneransdidduaisnuwazldaudie dNgrawisfienuanta @9nRu Wedn wazaiunsald

audsa/aunsal | uldagain Natural rubber-based paint was visually appealing and easy to use. The paint

Materials and colors were vivid and clear, with good texture and convenient application.
Equipment 2) dnelruendenuindnuasiianls eI wagadsuTuvuavesinailianaiFoam
Aspect rubber dolls were considered cute and engaging. The rubber material was soft; however,

participants suggested that the size of the dolls should be reduced.

5.4 HAN153LATIEMNTUTET UAAMNNTANYBIUTANTTUNTTIT BUS Aadzlneaine1anisnan
v o y a1
NLUEIYIEYAUAAUANEN
wuudssidiuauminganvesuinnssunsiieuifavyineanersnsnndideinyiufaudnuiilde
A0 14 T wvadu 3 mnadiniu Ysgneuludie dunisesnuuuainaty duAMumNIeaNesian uagdu

Aanssufavy Tnednanisuseiiululnagey sadl
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AU 1 ATUAITEDALUUAINANY T1UIU 4 UD

A1519% 3 Nan1sUSEEUANLINE ANl UAIUNITERNLUUAIAANY

Table 3 Evaluation Results of Design Appropriateness in Pattern Development.

. R Anadoaruimele .
a1mu F18n5UTELIY wlamn
Mean Satisfaction Score
No. Evaluation Items Interpretation
X S.D.
amaeiimssenuuuldegramnzay uazdmdndnvalvasdauzlve .
f
1 The patterns are appropriately designed and maintain the 4.00 0 g
Goo
identity of Thai art.
ananeiinsiifavzlneanyssendldliegramngay A
2 4.33 0.577
Thai art has been appropriately applied in the pattern design. Good
mnanefimssenuuuiiswatomngdmiunnmann i -
f
3 The patterns feature a contemporary design suitable for all genders 4.00 0 g
Goo
and age groups.
annsnhmnangluvsggndlilundedusiivainvany LN
q 5.00 0
The patterns can be applied to a wide variety of products. Very Good
fun
W33 (Overall) 4.59 0.047
Very Good

NNITERNaNsUsERiuaslusunseenwuuaInate wul AnadelaeTiueglus

v

fuRInn (X=4.59,

$.0.=0.047) Tngiilousziliudaaiusiede wuin Jemauluddun 4 ruadieasdn agluseduduin (X=5.00,

=< a1 al'

5.D.=0) uardamnuluddui 1 uay 3 denadeutesian Fulanadewiiueglusedud (X=4.00, S.D.= 0)

AUT 2 AIUANILLMINZANYDLIAR U 5 T0

M19199 4 wamsUseiiupnumnzalluiuANmMNITEaNTD I TER

Table 4 Evaluation Results of Material Appropriateness.

. R Anadnufimels .
a1ny nensUTeLiiy wdamn
Mean Satisfaction Score
No. Evaluation Items Interpretation
X S.D.
Tlwenamnzauiunisianldlufanssudals fuan
1 4.67 0.577
Foam rubber is suitable for use in art activities. Very Good
psstnanausathunldlufanssudals ldegraumngan B
2 4.33 0.577
Reclaimed rubber can be appropriately used in art activities. Good
Fanersnadfinanmimnzauiunisldenulufanssufaus fun
3 5.00 0
Natural rubber-based paint has suitable quality for use in art activities. Very Good
Fanilddrerfiuyadlvifuenms 7
4 4.33 0.577
The materials used help add value to natural rubber. Good
FanilirasanUSnmezindeianing e AN
5 5.00 0
The materials used help reduce rubber waste. Very Good
fun
Na3u (Overall) a.67 0.346
Very Good
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