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Abstract

This research studied the effect of polyvinyl acetate emulsion adhesives (PVACEA) on the
impact resistance and water absorption of plywood from a dry grass powder (DGP). The
plywood was prepared using dry grass powder mixed with polyvinyl acetate emulsion adhesives
at 1:0.2, 1:0.4, 1:0.6, 1:0.8, 1:1 of DGP:PVACEA ratio and formed a plywood with a hydraulic press
machine at 170 °C of temperature for 10 minutes. The impact resistance was tested according
to I1SO 7765-1:1988, and water absorption was measured according to ASTM D570-98. It was
found that the impact resistance increased, and water absorption decreased with the increase
of polyvinyl acetate emulsion adhesives. The DGP: PVACEA ratio at 1:1 showed the highest

impact resistance and lowest water absorption.

Keywords: Dry grass powder, Plywood, Polyvinyl acetate emulsion, Water absorption, Impact

resistance

Introduction

Plywood production uses natural wood as the main material. As a result, the number of
trees in the forests of Thailand decreased. The increasing population resulted in the demand for
wood materials in the construction industry design and various inventions. There is also an
increase of plywood as a component. Moreover, the consumption of wood resources is
insufficient to meet the needs of the population. For this reason, researchers studied how to
use other materials to replace natural wood in plywood production such as cattail (Phonieum,
2016), sawdust (Klinpikul, 2014), oil palm biomass (Abdul Khalil et al., 2010), rice starch (Soubam
et al., 2022), dioscorea alata stem fibers (Okafor et al., 2022), gmelina arborea trees (Tenorio et
al,, 2011). There is one important component in the plywood process is an adhesive. Many

studies reported the adhesive development in plywood manufacturing. They used a soya-based
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adhesive (Buddi et al., 2015; Muttil et al,, 2014), Finely milled kenaf core as a binder (Okuda and
Sato, 2007), formaldehyde-based adhesive (Sahoo et al., 2014), chitosan as bio-adhesive (Talaei
et al,, 2022), soya based phenolic resin (Mamatha et al,, 2011), alternative castor oil-based
polyurethane adhesive (Dias and Lahr, 2004), HDPE resins as adhesives (Chang et al., 2018), soy
flour-polyepoxide adhesive (Huang et al., 2011), nanocellulose-reinforced phenol-formaldehyde
resin (Lengowski et al., 2020), peanut meal as plywood adhesives (Chen et al,, 2018), lignin-
glyoxal resins as adhesives (Esfandiyari et al,, 2019) in the processing of plywood. However,
researchers are still studying other materials to replace natural materials and to develop an
adhesive for plywood production to increase advantage and reduce costs.

Therefore, this research is interested in using dry grass (waste materials) and polyvinyl
acetate emulsion adhesives (PVACEA) in the processing of plywood. The effect of polyvinyl
acetate emulsion adhesives (PVACEA) on the impact resistance and water absorption were

studied.

Materials and methods

Materials

The dry grass was collected from various areas (faculty of science and technology,
Princess of Naradhiwas university, Narathiwat, Thailand). Polyvinyl acetate emulsion adhesives
(PVACEA, 50 % of emulsion) were purchased from Penang trading company limited (Narathiwat,
Thailand).
Plywood preparation

The plywood was prepared using dry grass powder (dry grass masticated using Retsch
cutting mill (Germany) at 1,500 rpm, 0.25 mm x 0.30 mm of grid dimension) mixed with
polyvinyl acetate emulsion adhesives as follow in Table 1 and formed a plywood with mold

dimensions of 10 cm x 5 cm x 4 mm using a hydraulic press machine and a pressure of 0.05
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MPa was applied at 170 + 5 °C of temperature for 10 minutes. The dry grass powder plywood
(Table 1) was placed for 24 hours at room temperature (23 + 1 °C).

Table 1 Formulation of dry grass powder (DGP) and polyvinyl acetate emulsion adhesives

(PVACEA)
DGP:PVACEA
Sample no. Dry grass powder plywood
DGP (¢) PVACEA (g)

1 100 20

2 100 40

3 100 60

a4 100 80

5 100 100
Measurements

The impact resistance was tested according to ISO 7765-1:1988. The samples were
prepared with dimensions of 10 cm x 5 cm x 4 mm and placed on the floor. The free-falling
ball (a tennis ball is 170 g, Diameter is 6.35 - 6.67 cm, free-falling force is 1.66 N) was released
froma 1 + 0.2 m of height to fall on the center of the test sample with gravitational potential
energy (Ep) is 1.66 + 0.3 J and recorded the number of free-falling balls released until the test
sample was fractured. This method was repeated three times.

The water absorption was measured according to ASTM D570-98. The test sample shall
be in the form of 5 cm x 5 cm x 4 mm dimensions. The conditioned samples shall be placed in

a container of water maintained at a room temperature of 23 + 1 °C and shall be entirely
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immersed. At the end of 24 h, the samples shall be removed from the water and wiped off
with dry cotton on the surface samples and weighed immediately and recorded. This method
was repeated three times. The percentage of water absorption is calculated using the following

equation:

. Win - Wor
Water Absorption, WAb (%) = — x 100
OR

where WAD is the water absorption, W is the weight samples after water immersion and Wy is

the weight samples before water immersion.

Results and Discussion

The effect of polyvinyl acetate emulsion adhesives (PVACEA) on the impact resistance of
dry grass powder plywood was presented in Figure 1. It showed that the number of free-falling
balls increased with the increase of polyvinyl acetate emulsion adhesive. It may be due to the
crosslink of PVACEA (Lu et al, 2011) was occurred and resulted in the adhesion between the dry
grass powder and PVACEA of plywood increased. It effected the impact resistance of plywood

increased as presented in Figure 1 with the PVACEA increased.
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Figure 1 Number of free-falling balls (Num) and polyvinyl acetate emulsion adhesive (¢) on the

impact resistance of dry grass powder plywood

The effect of polyvinyl acetate emulsion adhesives (PVACEA) on the water absorption of
dry grass powder plywood was shown in Figure 2. The PVACEA at 20 g, the water absorption was
undetected. It may be due to the emulsion state of the PVACEA, which resulted in the
efficiency of adhesion decreasing. It affected the plywood can easily swell and lose shape
which leads to the plywood splitting apart and decomposing on water immersion for 24 h.
Meanwhile, the water absorption decreased with the increase of the PVACEA. Because the
adhesion between the PVACEA and dry grass powder of plywood increased and the crosslink of

the PVACEA (Lu et al, 2011) increased with the increase of the PVACEA. It resulted in the
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difficulty swelling of the plywood while immersed in water which in turn causes water

absorption of the plywood decreased.

120
N
g 90
2
1
-
=
«
o
D
=
= 60 1
Y/ Y/
;/ ;/
0 ) L] I L) L]
0 20 40 60 80 100 120

Polyvinyl acetate emulsion adhesives, g

Figure 2 Water absorption (%) and polyvinyl acetate emulsion adhesive (g) of dry grass powder

plywood

Conclusion

The plywood using dry grass (waste materials) as powder and polyvinyl acetate emulsion
adhesives (PVACEA) was prepared. Impact resistance and water absorption were studied in this
work. The effect of polyvinyl acetate emulsion adhesives (PVACEA) on the impact resistance of
dry grass powder plywood showed that the number of free-falling balls increased with the
increase of polyvinyl acetate emulsion adhesive and the impact resistance of plywood

increased. The effect of polyvinyl acetate emulsion adhesives (PVACEA) on the water absorption
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of dry grass powder plywood was found that the water absorption decreased with the increase
of the PVACEA. The DGP of 100 g and PVACEA of 100 g showed the highest impact resistance

and lowest water absorption.
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The objective of this research was to study the effects of pH and heat on the stability of

the purple sweet potato extracts using water extraction. When the extract was
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adjusted to the pH range 1.00 - 12.00, it was found that the purple sweet potato extract was

red to pink at pH 1.00-6.00, purple to blue at pH 7.00-9.00 and green to yellow at pH 10.00-
12.00. After that, the extracts at pH 1.00 and pH 3.00 were heated at 100+10 °C for 50 minute. It
was found that heat had an effect on the stability of anthocyanins of purple sweet potato
extracts. The decomposition rate constant was 0.0105 min ‘and 0.0246 min " at pH 1.00 and pH
3.00, respectively. In addition, it was found that the percentage of polymer color and the total
color density measurement at pH 1.00 were higher than pH 3.00, and the browning index values
at pH 1.00 were lower than pH 3.00, indicating that the anthocyanins of purple sweet potato

extract at pH 1.00 were more stable.

Keywords: Purple sweet potato, Anthocyanin, pH, Heat
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Abstract

Krajood is a type of herbaceous plant. Its scientific name is Lepironia articulate
handicrafts from krajood are continuously being promoted and products are developed in
various forms to make good quality and beautiful products. This research aims to study the
development of water repellent from polyvinylidene fluoride hexafluoropropylene or P(VDF-
HFP) polymer solution in dimethylformamide or DMF solvent with different concentration
between 5 - 25 weight/volume percentage (w/v%). It is found a clear and colorless solution.
The viscosity of the prepared solution was obtained at a temperature of 24 degrees Celsius in

the range of 16.4 to 1,768 cPs. The krajood surface coated with 25 w/v% P(VDF-HFP) polymer

solution has an average water contact angle of 94.3 & 6.2 degree, indicating a hydrophobic

surface which can prevent water absorption and least swell in the water.

Keywords: Krajood products, Waterproof, Polyvinylidene fluoride hexafluoropropylene
unin
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(Tohluebaji, Sayoh & Lateh, 2023)
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A19197 1 ANUntlnvedaITazaeneaLNes P(VDF-HFP) 1Aatldudusing ¢

AMUTUTUYDIETITAZANY AMuuia
P(VDF-HFP) (cPs)
5 w/v% 16.4
10 w/v% 27.7
15 w/v% 98.1
20 w/v% 790.8
25 w/v% 1,678.0

NUYLNAR): 1 cP=1mPas

IqNITAURULAWDSleNURINTEIAN AR uLaviATR UM TaTATY

woRwed P(VDF-HFP) fiaanandudusing «



11981931 A1ansUIAess YN 2 adudl 2 Page |28

M19199 2 AyuduiaveemuURanduginTzanliindeu uazinioumeansiull P(VD-HFP) 1

AMLTLTUANY

Feg1anszgaTinaay ANUBLANYBIYNTUNE VR IEAUIUURINTZYN GREHGEIAGLEN
LARZAILLALUS VienuLaaY
ladeou I l 26.1° £ 4.1
25.5° 30.5° 22.3°
5 w/v% P(VDF-HFP) v I 36.0° £ 4.0
35.2° 32.5° 40.3°
10 w/v% P(VDF-HFP) l l l 475° 2.1
45 3° 49 q° 47 4°
15 w/v% P(VDF-HFP) 56.8°£ 1.3
55 6° 56 4°
20 w/v% P(VDF-HFP) 772° %78
75 q° 85 6° 70 q°
25 w/v% P(VDF-HFP) 94.3° + 6.2

101.2°
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Abstract

Naradhiwas Province is an area with high biodiversity, especially local vegetables that are
served for daily meals such as Spicy Rice Salad with Vegetable or Khao Yum and ready-cooked
meals. However, negligible scientific knowledge is available about the bioactive compounds in
local vegetables. This study aims to identify polyphenols, flavonoid contents, and anti-oxidant
activity of the local vegetables in the area of Naradhiwas province. Ten local vegetables were
collected and repeatedly washed before drying in a hot oven. The dried leaves were later
ground into powder, and crude methanolic extracts were performed using a rotary evaporator
and freeze dryer for removal of water molecule. The methanolic extracts were thereafter used
to analyze polyphenol compounds by the Folin-Ciocalteu Colorimetry method. The local
vegetables with high polyphenols content were selected for total flavonoid content and anti-
oxidant activity analysis. Two species of local vegetables showed significantly higher total
flavonoid contents and anti-oxidant activity. This investigation will lead us to advance research

in the production of high value innovations from local vegetables.
Keywords: Local vegetables, Polyphenol, Flavonoid Anti-oxidant
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UluiAInspdinAans 1399 N394 Nszauunun sy dume dnissuaunsatoulosluialnig

AdinANaRsINgItasiuNMITaienagmAmeuiigniewazesuemanale
AaAgY: sEAuAUIlaluFineAdinAEns N1599 Ny APOS
Abstract

This research aims to study the nature of mathematical conceptual understanding of
grade 6 students on weight measurement based on APOS theory. This study used the
qualitative research method and presented as descriptive data analysis. The study groups of the
students were identified and selected with a specific purpose. The research tools were as
follows: (1) a multiple-choice mathematical proficiency test, with 20 questions on weight
measurement; and (2) a task on weight measurement in the form of a subjective test with 20
questions. Regarding the data collection process, the students took a mathematical proficiency
test on weight measurement and were divided into three groups, namely, top-level, middle-
level, and low-level scores, and the 25% technique (1: 2: 1) was applied to test scores. Then,
the students in each group were given a task on weight measurement, consisting of four levels
on a conceptual understanding of mathematical concepts, following the APOS theory
framework. The data was analyzed after being obtained from a focus group of nine sixth-grade
students, and the students in the focus group were divided into four different levels on a
conceptual understanding of mathematical concepts were interviewed. The results revealed the
following: students achieved the action, process and object levels on weight measurement
were illustrated by their words from the interviews; some students achieved the schema level

on weight measurement in order to find the correct solution on weight measurement.

Keywords: Mathematical conceptual understanding levels, Weight measurement, APOS theory
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Comparison of Musa sapientum (ABB group) cv ‘KLuai Hin’ Peel Extracts

for Antibacterial Activity
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Abstract

Musa sapientum (ABB group) cv ‘Kluai Hin’ belongs to the Musacaea Family, which is
abundantly found in the southernmost provinces; Yala, Pattani, and Narathiwat. Its fruits are
normally processed for various local products while the peel becomes the waste effecting the
environment. This study aims to investigate the effects of the aqueous and ethanol extracts of
raw and ripe banana peel on the inhibition of three different bacterial species; E. coli ATCC
25922, S. aureus ATCC 6538P, and B. subtilis ATCC 6051 using agar disk diffusion method at the
concentration of 50, 100, 150, and 200 mg/ml. The percent yield of crude extract was ranged
from 0.42-1.20. The result showed that the aqueous crude extract of raw banana peels at 200
meg/ml can inhibit S. aureus ATCC 6538P and B. subtilis ATCC 6051 at 8.83+0.76 and 10.83+0.76
mm respectively. Therefore, the banana peel extracts can be used in natural antibacterial
product which can potentially reduce chemical used and become more environmentally

friendly. Moreover, it increases value to the left over material in the future.

Keywords: Banana peel, Crude extract, Antibacterial activity
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Tadnsusiefiadans  vesasannvndenndieiudvnazildennaleiuanigdivinazaieieniues
annsadiufinmsasyuesnuaiiienadeuiianueiln luvariiansatnandenndeiuiuiatnes

Yaranetianinsadus e 2 vla Ao S. aureus ATCC 6538P wag B. subtilis ATCC 6051 Thdusinu

AUINANINNSEUEINING 8.83+0.76 way 10.83+0.76 TadlUmT AUA1PU 59989U1AREANAAINLUEDN

e

naediugneivasaetianunsadudate 2 ¥ia Aa S. aureus ATCC 6538P waz B. subtilis ATCC

6051 Ingdlidurugudna1an1sdugdaning 8.33+0.57 uay 9.50+0.50 NaFiuns AE1fU uiasann

(%
Y Y]

WaennaieunsanwazAumiadvinazane lulignsdudanisnsgues £ coli ATCC 25922 \fie

Wiguguasannandennalgiufuiaziudennaienugnimedivinagaigleniues wudansana

(%
[

ndennarefiufuiignsdudslaaninarsainainiudennalefivgnlaed vuialduriuaudnaiens

(%
LYY

UFINIY 6.67+0.28 7.67+0.57 wag 8.00+0.00 Jaduns Auanu TuvuzNansannanasnnalreiu

I
LY Y]

nlgnsdudauuaiiselaeiiiduniugudnaranisdudariniu 6.00£1.00 7.33£0.57 uway 7.83x0.28

Pa))

'
=

fadwns auaau Wednduugudnarinsduduninseiilssuiieuiu Aseaunnuedtu 95% (P

< 0.05) nuUI wWasnnagRunanaslsulluaunsadudude Ecoli 1o TuvazNaisannanneniuea
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[y

111508 U8%Talanaws 100 Jadnsusafiadans kazluianulana1a i UNIe@dRANUAMUINTY 150 WAy

[ 7 (%
a a v o v v

200 fadnsudeaddns TuraziiaisainvesldonndiefualiuazienIueadIuITndudinIsiasyves
W9 S.aureus wag B.subtilis w@aka 100 Jadnsuseladans warliiaukans1aiunie@da wietiiy
AN UTRIENTANAY 150 wag 200 Jadnsudaliadans (m157199 3) wasnanisnaasdludanndae

#ugnfdululufiamafieniu (ns197 4)



M13199 2 guislunmsdugaiuaiiisens 3 vila vesansadnanudennalsiuauiaziufenndiefiuan
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SEAUANULILTURNNUL U IYINaTaNeRNe Y

a

aayulng anadudu  @1sain Aadsvasnstusauuaiise @aduns)
(adiniusie
fiaadns) E.coli S.aureus B.subtilis
ATCC 25922  ATCC 6528P ATCC 6051
wWasnnang 50 1 - - -
%y (Av) 100 - 6.67+0.28 8.00+0.00
150 - 7.17+£1.25 9.50+0.50
200 - 8.83+0.76 10.83+0.76
50 LONIUDA - - -
100 5.17+0.28 6.83+0.76 7.00+0.86
150 5.50+0.00 7.00+0.00 7.83+0.28
200 6.67+0.28 7.67+0.57 8.00+0.00
wWasnnane 50 i - - -
9y (E'j,ﬂ) 100 - 6.00+£1.00 7.67+£0.57
150 - 7.33+1.15 8.17+0.28
200 - 8.33+0.57 9.50+0.50
50 LONIUDA - - -
100 5.00+0.00 6.00+0.00 6.50+0.86
150 5.17+0.28 6.83+0.28 7.17+1.04
200 6.00+1.00 7.33+0.57 7.83+0.28
(H,0) Negative control - - -
(Ethanol) Negative - - -
control
(DMSO) Negative control - - -
Gentamicin 280 Jadn3y 26.0+0.00 23.0+0.00 27.0+0.00

PRRGRAGE

naewn: - Ao Liflgnslunisdudaude uanwade + diudouuninggiu (Mean + S.D., N=3)
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A1999 3 N136ULINTLITYTBILUATIIEVRIENTaNAIINLUADNNAIBRURUMEFIYINazatBUILazLoN)

DA NIAUAMLITNTUAT9IA8S Agar disc diffusion

ANUTUTIUYRLETTHR d15enn AnaddukiugudnansvasqussusauuaiiGeri 3 via
(Fadnsusialiadans) (mm % S.D)

E.coli S.aureus B.subtilis

ATCC 25922 ATCC 6528P ATCC6051

100 e 0.00+0.00" 6.67+0.28" 8.00+0.00°

150 0.00+0.00° 7.1741.25° 9.50+0.50°

200 0.00+0.00" 8.8340.76" 10.83+0.76°

100 LONIUA 5.17+0.28° 6.8340.76" 7.00+0.86°

150 5.50+0.00° 7.0040.00° 7.83+0.28°

200 6.67+0.28° 7.67+0.57 8.00+0.00°
Gentamicin (280 26.040.00° 23.0+0.00° 27.0+0.00°

fagnsusiniiafans)

A135197 4 N15udinisiasyekuaAnSsvesansainanUisnnaeiugnaIefvinazatglILazen

1o NTLAUANUTNTUAN o) 1n875 Agar disc diffusion

STAUAULTUTY d15dnn v?hLaﬁaLﬁuﬁﬂuquéﬂaﬁe%aaqwéﬁuégll'm,wﬂﬁl,'%aﬁ%a 3 «iln
{19 UVDIE5ENA (mm % S.D)

(Hadnsusadiagans) E.coli S.aureus B.subtilis
ATCC 25922 ATCC 6528P ATCC6051
100 1 0.00+0.00" 6.00+1.00° 7.67+0.57"
150 0.00+0.00° 7.33+1.15° 8.17+0.28°
200 0.00+0.00° 8.33+0.57 9.50+0.50°
100 \onuea 5.00+0.00" 6.00+0.00" 6.50+0.86"
150 5.17+0.28" 6.83+0.28" 7.17+1.04°
200 6.00+1.00" 7.33+0.57" 7.83+0.28"
Gentamicin (280 26.0+0.00° 23.0+0.00° 27.0+0.00°

Jaansunaliafans)

v
Y

*Joyafinanaduanade + Andeavunasgudmviuiuaiidouiazaiia Anadeiivandluwuinend

@

NYILANAIIIUY
(a,b wAZC) UAAIANULANANNISEDRBEITBdAY (p<0.05) U89 FUINNITETUTINITLS YV ILUATLIBVDIANTANA

nUdennaefiuanidleldfiinasaesaviniu
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aAUTeuazasUNa

NNsAnyIUsEANSAvesansaiaveuInFenndeiufulazldennaleiuanianneiey
fviazane 2 vila Ao Uazieniues aunsadudiuuanisenauainegeu Ae £ coli ATCC 25922,
S. aureus ATCC 6538P wa B. subtilis ATCC 6051 lngansarinveiuainidennaiefuaunazgna ey

yMazanglnaunsadugate 2 ¥inAe S. aureus ATCC 6538P way B. subtilis ATCC 6051 wilia1uisa

[
LYY

UgIN1SIATYURY £ coli ATCC 25922 Feaanndasiuauideves gaus uazauy (2555) NANwIqns

(%
LYY a [

vguaisevesansannandenualll 5 vl loun yissuiugineunss fanegndulieaniu nade

hidu wagmnnas fefhazanei ouea waresdlau wmeaounvituduuaiise 4 wdede B
subtilis, S. aureus, E. coli wa¥ S. typhimurium A28730 Agar well diffusion mﬂmiwmaadwui’nﬁa
naapuAmantinIssusinaaiyresarsataandenwaliieuuafiiaunsuay wuirarsadnain
Wenualimnudinfinaaeudesvhazaieiliannsodudaie £ coli FadunuaiiBounua Tnvans
afmanndenndieini1 (Musa sapientum Linn.) fiafagnefvhazatsthannsadudinsiasyuonde
B. subtilis 147 wazdsmsatfuauiteves Chabuk et al. (2013) fdenndefufiatndetilaiaius
fudanaiaiauesde £ coli i druansataiudenndisfiufiuiasudenndrefiugndesihazateion
ueaanIndudauunideramniineasy l8ud £ coli ATCC 25922, S. aureus ATCC 6538P uax B.
subtilis ATCC 6051 wazaziiiuldiransataneuanidenndrefiufuiqnssudilafiniansataveu
nndenndiefiugn Jeaenndesiuanuideves 101 wardavy (2537) lsvinsataunuiuanden
nde Tiun ndreveames ndretndn wasndeld Tussezanuandiedu Ae fu viw wagan nudsina

[

wuiiulufennmeduediuiuguazszerangnlnenmgfviiusinauwniiiuganuwazaniiaiienaiy

3 q

[
LYY

gnuInNTu asunulugnsdudawuaiiiss AaUIdeves Jagan wazaue (2558) Fanulufenualind
a [ ! a v O a a ! U Y

wulududiusenavasiinnuauisatunsduduuaiiisunelsaluusanenusle sy 8. cereus, E

coli, S. Typhimurium, S. aureus W@z S. epidemidis 1Husiu uonNLNUITLVDY gAUS wazAE

(2555) wuinarsannannilaenndieunil (Musa sapientum Linn.) AaesivinazalgloniuoaLilouiu)

[% [
LYY [

NAADUAULYD B. subtilis waz S. aureus UIETUGUTOWINAY 11.3+0.6 wag 12.3+1.1 Hadiuns lag

a111508U89 S. aureus Laanas Tun1s33ednuin a1sannanniuasnnaltsiudulazildannaleruani

9 9

STAUANMNLILTY 50 fadnsudedaddns ldaiunsadudinisiasyvendonsnuaiinadgeudes £ coli
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ATCC 25922, S. aureus ATCC 6538P ag B. subtilis ATCC 6051 dlefiuseruanudududu 100 150

a a

wag 200 Hadnsuseliadang wuii ansadannUdennaeiudukasiUdennaieiuanmesivinazaleul

LaZLENIUREA dUNTGUIINTRSYTOUTILUATISYLR Fedannaesiuauideves U5 (2555) wuiigns

a a

Y89a15aNAANNLUADNNAIINBUAUADNITEUGILUATILSENDAILALNTAADRINTINNUUBY LUBYINNNT

NaAUNUANSANANANLLTNTY 10 20 kaz 40 JadnSuseladans ameasvinazatgeniusatuliiinnis

(% [
LYY

fudade auiulainlionndeiiuiuuazilienndieituandadiasunuiuduesduszneuiiauls lny
wudhuudenualdvnviafasunuiiu Junuiiudigndeisauiuuna Idddduesnyilsaviendalsd wnu
Hullgnsdudimsasyiivlaveswuaiisels uenantiunuily Iauauditislunisanagnoulusiu vinli

wilsdnlanintesdadinisldunuinlugaainnssunisnenyds Tunsnisunndnudn arsunuiiuuig

(%
LYY

Uszinilgvsduganisiasgivlavesiuailiseuseiiale wu Theogallin, Gallic acid wag Ellagic acid

Wudu (nilen wazane, 2564)

a o o

1NNTNAABINUINANTENRANNUABNNAEAURULAZLUABNNAEAUANNUILYINNSANYI

q

ausdudinsasyresiuailssunsuuInlawn S. aureus ATCC 6538P wag B. subtilis ATCC 6051 o

a 1

Andwuaiitseunsuay £ coli ATCC 25922 eraufinlaainvianganve wu wuailse wnsuauiaiiy
AumuseasannanayulnsiafniwualiFounsuuin Wesinuuaiisewnsuauiigetuuen (Outer
membrane) Wag periplasmic space Fslinulunuaiiisaunsuuan wazanslalnnweduvanilsandu

I3 4 & V7] = P - o = 1% =t
aAUsEnauTandatutanaz JumnunsBunuveanslan vusihuaisewnsuuinlidiilassasiamand

inlanseinee) Fuiudideriuwaduaawuaiieunsuuintaiienituafisewnsuay Gaan wazane,

[ '
= v a

2558) uananiassnanvesivayulnsianuuanieiulunaaeunsduguwuaiiiseuegiviadefens

Y

deanaraAuNINBINIINAgauAL VeI dalaL AT tawA @1msTldmiiaes USunandenly

VAFOU QNN UaysrazaINul (15, 2555) srumsenguednald aneugvesayulng annzwindey

[

1 [ =] aa v A ! LY =] a ad o !
LL‘ViaflL‘W’]S‘UQﬂ q@jmamimuwmyﬂm LAaZIaN1IdNANLLANAIINU Wﬁuaﬁ,gulmmwmmmm@ bYU

'
= v A &

a1suflon (Mucus substance) Vinlwfiwfadadauniauaziluguassadenisaialed dwafsansiig
v S A - % = ] Lo & N ! = v o

Aean1snageuuiUIIles uasiinasdoniseengnsdudiwuaiiie ludiuvesmsiiendiviaraigly
msadndiodnduladenanlunisadamsizimvhazatsunazUssianiinseengr vesivayulnsuanmg

[y

AU
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JoLAUDMUL

1. myihnsfnwnisanamedisazaieetnou o Wemdniazatsimunzanlunisainans
nldenndieiiu
2. AIsAnwansUssinaunegludennaleiu Wy a1susenouiluedn Inndiusne 9 Lile

anunsathluussyndldvesentuouanla

AnRNIsuUIZNIA

YBURUANAMEINYIMIANTUANALLLAE W INeIREUIITIETIVUASUNS advayuanIuLay
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{8 damsMIne. (2555). msAnwgudvesmsainemudenndaemeudusionisdudauuniisene
Fugzmsindeiamisinulavee, Lﬂudawﬁwaﬂmsﬁﬂmmwé’ﬂqmﬂ%agﬁgﬁwm
ANERTUINTUTR 8197IYIRNINGT VUNRINEIRBURINGIRBATUATUNTILIA.
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Some Common Algebraic Misconceptions
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Jadinmaniuazfulymitnutesaiilunszuiunmadeudiilinudeinnanluaudaiieadi
WyAflnvagiseuy warmsiiumuddyresdTeitiuunierfuiivadn Tuunauilasuun
ulatfinanedeufiintulunisdeusfivadeoondu 5 Ussan Idun 1) duds 2) dwarifivade
3) aunadadu 4) wpua dnanieglusuiavenida waznsasi wag 5) leddunaznsinl Tned1sdeann
1sunsIuilediausdeiinnatnnsnnudnlufivadaiinutesuaziiulifaoufiuanud dyuas
nsznindedoionanamand venaniffuaueliveeveuansinulunuiiiedumnagnslunisaeu
fituszavsnwlunsudluluimifeaaedoumaiivadafiiatuluduse

o

Aanay: LluYiFINAanARaY ALINANERS NYAMA

v

Abstract

This article aims to examine the significance of learning algebra as a critical topic in
mathematics education. Recognizing the importance of learning algebra is crucial for educators
to address common misconceptions that hinder students' mathematical progress. Drawing on

existing literature, it categorizes these misconceptions into five main categories: 1) variables;

1,2,3,4 48T 5 a < - a o a a ¢ a
anzInedansuazmalulad amIneraeusSasvuasuns w154 96000 Ussindlne

1,2,3,4 WAY
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2) algebraic expressions; 3) linear equations; 4) polynomials, exponents, and radical expressions;
and 5) functions and graphs. Additionally, the article identifies the challenges of misconceptions
that student encounter while learning algebra. It proposes expanding research in this field to
develop effective teaching strategies that can address the common misconceptions in algebra
that are often encountered in the classroom: that educators can enhance students'

mathematical proficiency and promote an effective learning experience in algebra.
keywords: Misconceptions in Algebra, Mathematics, Algebra
unin

Nuafiaduarvnislundinaiansndnenieinulaseasne Anuduius wazdiuiu niSeu
fuadinilowuazsuaoulussdulssaudnunasdseudnw lngfnvifeadiunisuin n1sau nsa
NNSMNS LATUNAAY Lagn15aeasIn wenandivadindesanludenis@nednydnual wagiuds Ty

fivadingniansaninduinidanuddgiuseualiounsegndundweiviadineans uaglasuns

Y

vausuindulszgdanudisalunsseuadinamans tunneanuifivadiaiiunuimd1Agysenissey
adinaans agglshmuiidniseudiwinanidilidnlaferdueufanisiivads dnseudlildsu

Ausvsevinwendnduluilomil (Cai, 2004; Chaudhary, 2022) Tuefinnafivadiniduivfignivue

(% 1%
Y

Y v a LYY LY = a ] ~ IS A Y ! PN a ] a 9.1:.’/
INrdniSsuseautussendneineulataissuyintu Wesanilanudeiuinnisnavissuivatnlaiy

= [

fRousndudosdiiugumaanadnduegnsdidonou Juilivangnsedamandssdudulszounuly
ofmsuduldiinsisuavadndudnlnguazldldtmueliinnoufivadefudniFoussaui
(Chazan & Yerushalmy, 2003) dennufifinisseusuiuetaunsvatsainiilaniiunainnstiaueves
An1AgAMAAIER S IRYRENIFRLLTNT (NTCM, 2000) Alananiliiinngseu “PyptndmIunna

(Algebra for Everyone)” mauanunsavnsiivadialiinazidunsannuaiusatunisldsuwlsuazansmig

a 4

AmnAmansogugndudsdrnglunisanduiinndumsiinulasnswisuddmsunisfinenelu

'
v A = =

seaugedu dnSeussivtulssaudnuiaisiivssaunsaliwieunSend wiunsissuiadinidudeu
lusgaudiseufnwineusuiaysyaulissudnuineutans Jelaveaguieeusululagtuee nmswseuay
wiondmiunsiseuiivadiaduniinisnissusnseiutuUszoufne) (Cai & Knuth, 2005) uaz

wanaNll Cathcart, Pothier, Vance & Bezuk. (2003) latausuuzivanansseautulseaufnyiaisd

o P a4 2 & a v A A& 1
aﬂ@mgwLUUEUﬁ?ﬁJLW@Lﬂuwugquﬁ‘LUﬂqiLiﬁlugweﬁﬂmmWL‘Uuu’]llﬁﬁilliu’ﬁgﬂuwa\‘im

Y
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dlonanfivadn audrlngandilainfisadaduiviiidenisuiaunisidudeu wie
M3sndunstuineuassuys sedavaridufisandiuvesivadiamiiiy (NCTM, 2000) WuALs
luguueswainadlnmansdny) Wy gdanu (Usiskin, 1999) naninfiwadinfen1wveivaineans
FaAerdestuidosus dned waslasadwesnslddudnual Tnawidenadniinisesliien
vosiivadiniulildidosns vairuznnwesifivadaduinfifstesiunuaufoieg vessiuam
93¢ waruenanimnwinesiivadinAeiviingiedesilaidy anuduius waznslduuusiasmig
AMINAERTIUAITLAT QY1 6“5@%L?{m%’aqﬁ’umﬁmLLUU;UG&J@&%Q@'NG} nsUENeAUANLLUYDIANNTT
f1519 AN LLamﬁuﬁamﬂmﬁamﬁmawaaamumszﬁ (Chrismas & Fey, 1999; Greenes & Findell,
1999; Johnston, Willis & Hughrs, 1995; Lew, 2004)

YA a s & a o & ] a Y v v Aa v ¢ a s
NIUWﬁUWqQﬂmmﬁqﬁmiLUUﬁﬂﬁnLﬂumqﬂmaﬂqﬁLiﬁJugsﬂ@QUﬂLiEJu ﬁdLiUumﬂMIumﬁquﬂﬂmmﬁqami

'
=

gnavsazamsaseuiuaziluldlunisuidyninisadinmanslad duvarlazifuiugiulunis

Y Y v

=

Foulssulusiminiouwaudaisafuadnmanslussiuiigatu JadudewduiitniZeuynausesd
nazastaoudomsuiauuluiminisadaaansliinSouynauaiunsaussgaausrasdnigSousi
a3l uslluanunsalassdmsuiudeundamansdudaiinEouusauiliamusavssqdmane
muiidmualy enaiesnananuunndamsiuaitiya  anvala anunte wagsalisany
unnseslunsInfanssumsissunisasuvedag Jaymisneg ma”nf%ﬁﬂﬂﬁﬁzymﬁéﬁmﬂmﬁfﬂL%&Ju
tufifensiiuluiimifieaaadounndamans uardmiunsdeudemiAnrtuivade daduasy
nilsluadnmanifidaunduuinsssugs szwuirdinSeuiuluimifnaiandeunsiivadnly
varnvanegULUY uiegnslsAamsmsuisteyaluiSesnisiuluvimifinainindeuvesiniEeu azidu
foyadoundulunsuiusnsdafanssunisizounisaey Weusuusuazudluluvimiifegeosisl
gndes naenaunsuidguiiefaumadugninisnisifsuadinaansvesinbou doyadldann
M3y TN uardimsgsiuluiimifinainedeuvesiniSeussddiudd unlunsiauisludiag
nsadinmaniuazaluiimimsivadiniigndesvesinGounnau
mMsBeudanssivadeluinadineans masiamisaimuinseunuasivaglunsiauaing
ulusimiiAeafunisAnvesdidou wflduddnlunsadedeyaiugudmiumssmua thmnegvie
1AsgIUNIsFeusuaznseenuUUndngnInaiseus ielimnzaniuanuannsavesieuluudas
%2978 (Cobb, Wood, Yackel, Nicholls, Wheatley, Trigatti & Perlwitz, 1991) NSTIUTINNUA T
vhnsanwnAsfualuimifinaiandounisiivads szaelidnideneadnmansnvinazagiaoy

'
VY a v
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Seus wavenaiarsannmsiisadialuldng Wesaniivadaliieudlinmud Ay uasiun1siamw
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1NNSANYINUITeNAEITesTuNlusiAlnaIaAdouNIsigAdin d1mTuunauilgifele
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1) wluiAdfiaaaAfaunIsisatinNelnuaLls (Variables)
lunsfnwuludieminaaiaindounisiyadang ULl Tveedlsew 9IN91U38N
nananlngan® Lazudansines (Stacey & MacGregor, 1997) nuin @ulugiinainnisvinainudinla
Neaiulassaiauguvesisads lnegiseudnivuadiulsuagldmdnusgeunumesuienlignees
vnsiseulddydnvaliniedadsdnuaiiownuingluiingss annisfinwivesdud (Demby, 1997)
dpufimnudnaifivadn “8a” dudu “8 gnueulla” ddesnishigiseuiinisdsuwlasiinay
“2a+ 3a” Wu “2 gn weuilaviniu 3 gnuella” eradunisnszvifilidifisanasenisenseau
nszuIuNIsAUgyr1vesdiseu Wenaundgyduaniunsallymindanududoudlu v3ev1an1s
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WoulgaseninagUssruluiluwusssy wu wnudiuiugnueuianmy ¢ nuidensasasesillaiduds
fegeinettes “WeouoUilasia a @nvd wazndies1an b @ned” ienansliiiudngiSeueialv
AnuvEneflignasufgIfuminys ausdesnsmsatvemedila 3 gn 11azinsinveselila

“a” ey 3 Fglanavededila 3 gn fie 3a aned anudilanaainiafeuiionaintude
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2) ulunAdfiranandaunisvadanenudnadinsaiin (Algebraic Expression)

nadfigadinfenisilouliedlusuvesdrnsdafdudiuds 1oy - 3, V2, x+ 1,

2
) 2.2 3. A N xt+y 1 3x“y+4z
2x y,\/x VX -y 2xy + 3xyz, . y7x2+y2— T y3- MR

o

LSHUILADIALRUNTS

e

Aumanludnuaesslull F0AAINNITUIN NITAU NMITAA NIINIT NITENAIET NISUITINTBITIUIUNGE
fMnls x, y, z, ... lBendnauiiieadesiuivadndn “Gnauiivadn” fmuusiBudydnualfildunu

AmUasulUle (Liebenberg, Lincheveski, Oliver, & Sasman, 1998) 1w 1381 Uwitln gamgll seesn

Y
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fidosmsudaduramaiiusenun wu dnusildarfaus x w0 wde y Fu - 1 adluiined

2oyt 2w Lagld (02 - ¢ DF+200)- D)- 1=- 2
TunsAnwuluirdiinaimadeunisiivadaieifuinadiivads Cambell  (2009)

Yo 2 1 va ~ P an o ) q' ) a P X‘|'y_ x+y
191?1\‘1LﬂG\L‘M‘mﬂgﬁlLiEJmemLGU’ﬂf\W]hJQﬂ@mLﬂEJ’JﬂUﬂWiGIi’Jﬁ]gUUWﬁ]umiiﬂﬁlz T =x+ 1,
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o & a A | v v o v I a «c atXx o o a T o ax a
dusaiuteuly wu dleuldngiiligndes lnguesinlinal —— fdwindu - Wwidendu =

v v b+ x b bx b
FadanAaediuWITeveadnes (Mulungye, 2016) iudn 37% vesiseuaunsaaniunsiviingd

a a v A a ] Y ¥ aay 1 Y I A va v a v 9 v
fwadinlieglusuniseuiels uiduneudsligndes ndnAediseuaiunsadssyndlingigndes usild

| v =

nszvaunsuenwadludnatifeaduiivadinlignses duilinisdneendulusgaligndes wudeatu

Y
N5ANwI10eBlNA1INA (Egodawatte, 2011) wu31 lun1swereruuwiUgymaundesinnisnsiaguiinad

xa+ xb
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o van e A o 2wy Xa xb & -
LiEJqu“U'JﬁﬂqiLL‘EJﬂWﬁ]ULWEJW@I X sU\“lVL@ 7‘}‘ ﬁ UDNANNUDDALAULASYIALITY (Osten &

, v o a o - ~ _«_ Xxatxb . o ed 4
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v o a | a a a+b a b 2 a Ay
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3. uluwiAdfinanamaauNIsNYAaNiuaun15ILdY (Linear Equations)

[y

aun1adady Wuaunsmunidudsluaunisiiadiidadu 1 wadlifinaguues
FauUs 19U 3x- 5=1 %30 2r+ 7=2+1¢ @2uUsiAw),4x- 5y=1- 2y (@osd2uu9),
x+ y+ z=5 (@wusuds) Wudu iluieifinanedounisiivadmioatvaunisidady 91nnsdne
Y03yAnes, lonouiuas, Laslaudiia (Mulungye, O‘Connor, & Ndethiu, 2016) wui1 dniFeuliinig
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fenen wagn1siuIn wWwdeiulniia (Titus, 2010) wui dwsunisdainailiegluzudnie fiseu
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Lﬂ'%lawmsjauﬁﬂagﬂuﬁmﬁ wenINEInnuazsuns (Toka & Askar, 2002) wu31 HAualane
Aeatunisldaudinisuanues fnifouvisaudouaunis 5- 3(2- x)=-7 Tveglugy
5. 6- 3x=- 7 uenani tnFeudeuaunsiferiilugiuuulnidu 2(2- x)=- 7 lagldadv
msandumslidgndeauidendu wiuldirdnSsuinideiananlunduuiAnfsadunisuanuas
wiesmneau Wy 2- (B3x- 4y)=2- 3x- 4y ddluludrifieainadeuduieatuaunisdadud
uniFeudnidlalignees Iaed (Li, 2006) levinsnageuanuasnsatunsuiaunsiadusgieingves

v @
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QI % dl b4 d‘ 1 dl v a % d‘ =4 Y « 9
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(Polynimials, Exponents and Radical Expressions)
=2 LY v e dl' ) a a [ a ¢ [
PnNsAnwEnuazveuluirlnaaandouneitvadiniigIfunuy dnatdieglugy
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a 2 4 1 2 2 2/
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2 v = 3 14 d 1 L <4 v ! v
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5) uluiiAUdfiranamaaunIsnsaaneInulsndutazns i (Functions and Graphs)

landudumdenimiudfglunisdnianssunsdeuduasiduliinsaulsd Anvinus
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v o
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P ) i Y] I v i ) 2 Y
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watniSeurAiigan1sunual 0 asldluilsidudenany uidniSeulalduansineugaieligneies
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Starke, J. R. (2011). Tuberculosis: Mycobacterium tuberculosis. In R. M. Khegman, B. F. Stanton,
J. W. Geme, N. F. Schor, R. E. Behrman (Eds). Nelson textbook of pediatrics (9th ed.,

pp. 996-1011.e1). Retrieved from http://www.clinicalkey.com

8. WHUWU / 98815

Weuuieaiunilsdoudlddndn [ulwiu] 5e [Brochure] [3aans] 5o [Pamphlet] ndae

509
JUluy
Jodidou. v @ fusi). v FaiSe v [wiuity 1. v aauiifiani: v driindas,
Toi3es ludes
AI8E

WA INGIGUAUALATUNS. AaIzUIEERS. nadundaseans. (2552). [sa3ndna9mars: (Soanuveeil
limasue9? [WHWWU 1. @981 WmInenae.

UAINNFEAVATUATUNS. ANELIVEFNERS. AlYAaerans. (2552). 433nusssangiuasala
F39 ... MUOOZIWHUNY 1. @9987: NW1IN8ae.

National Library of Australia. (n.d.). The Thai, Lao and Cambodia collections [Pamphlet].

Canberra: Autor.


http://www.netlibrary.com/reader/
http://www.clinicalkey.com/
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Tssnenunaguiasnsal anmwnale. dhegasuen. wheguinw. (LU, Auushdmsugiien
lA5UN5878AN 19T ITNT I [WNURU 1. Auann
http://healthnet.md.chula.ac.th/text/forum1/takecare_sex/index.html

UpToDate. (2014). UpToDate for institutions subscribers [Brochure]. Waltham, MA: Wolters
Kluwer Health.

Research and Training Center on Independent Living. (1993). Guidelines for reporting and writing
about people with disabilities (4th ed.) [Brochure]. Lawrence, KS: Author.

Inside these doors: A guidebook of Elfreth’s Alley homes [Brochure]. (n.d.). Philadelphia:

Elfreth’s
Alley Association.

9. $18MUNTUTLYY / NTEFUNUT / 8AUT Y

sUuuuy
Y

Forhgnuniausey. v @ fium). v Fei5einsuseyu.y 1n75Useow.v anundnusyl.

Fomsusvam Igiaudes
AI8E
e mune v suissEmele. (2552). mstmusensiulaniivdsundas. msvssanivinis
WnamunemIsUsedIt 2552, n3anne.
10. unAu / Uwﬁﬁﬂu%ﬁdﬁamsﬂ‘ém@ (Proceedings of meeting and symposium)
1. nsdiuveny vive unvilsluvidsdensussan Whdsuriufeiuunniduntde (Chapter
in book) Fon1sUsyan e nseivne Tifudes uaslissnusiuilnglamesnusiusnnnivesie
nsUsyys / nsefiusetiy

sULLUU
Y

Forlleuluun. v (U fius). Faiseav Tuv Foussansnis, v (UsssnIs), v Jen7susew

VvV VYV (thusn-vthanying). v aauitiad: v ddniia.

Fonsuseyu [95%den
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aunw TaSauasug, uazsnu Wosing. (2552). mavlusiulutlaanziivetlselnde3sTsaluing
Tu 933 dnwalyeunsal(ussansng), Changes: New Trends in Medicine.n15Use 939775

sy
UNNEIFNTUNTING 18855 UmanT Usedrl w.a. 2552 52-59). Unusnil:
UAINYTETITUANARS.

Tnese) Auansand. (2549). ns@nwlvelugatagdu. lu nunissa Fuauussansng), s7e97un)sduul)
Fosmsdnwminelugalanidiamivii 12-19).5amme: Pasnsaiminede,

Dedi, E. L., & Ryan, R. M. (1991). A motivational approach to self: Integration in personality. In R.
Dienstbier (Ed.), Nebraska Symposium on Motivation: Vol. 38 Perspectives on

motivation

(pp.237-288). Lincoln, NM: University of Nebraska Press.

2. nsdlunanny / Wawmesiun waueluiivsyay fldldffinsimeuns (Unpublished paper or
poster session presented at meeting) Tszyd1in “lanansiiausluiiuszyu” dvuienans
Awlngy
30 Paper presented at.... A1M3ULONA1IN1YIDINGY “Iﬂama%ﬁ%auﬂuﬁﬂizﬁm ? gmsulendns
Aw1lng 38 Poster session presented at....d1%5ULBNA1INWIBING Y

sULLlUU
Y

Yorhhiaue. v (U, weuveinsuszyw). v daienars nieluamesiiiaue. v 1enasnie

vV VvV V Wawesiauslunusean Yen1sussuy, v anuninusey.

Yaronans visellamas Nuaue [95udes

feg nansuaualufiuseyy (Paper presented at the meeting of) Wuatufiun
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Tuwitey Aaylaynnana. (nsngIax 2551). Discharge planning: UWinfiATU39s. 1enansu auslui

15U 2551 anaumenUIawiiUsEmAledestuRinmmeniswenuna: aussougiiddey
V99 IYI1TN, NIINNL AUAIN http://www.thainurse.org/images/7 9maxx/nurserec(10).pdf
Antani, S., Long L. R,, Thomas, G. R., & Lee, D. J. (2003, September). Anatomical shape
representation in spine X-ray images. Paper presented at the 3rd IASTED International
Conference on Visualization, Imaging and Image Processing, Benalmadena, Spain.
Sunpuwan, M. (2009, June). Older household headship and gendered pattern of poverty. Paper
presented at the 9th Conference of Asia Pacific Sociological Association, Bali, Indonesia.
3. Na15n LauaiuﬁﬂizsqmﬁLwaLLwéuuSuma%LﬁmLawwwﬁ’ﬂﬂa (Conference paper
abstract

retrieve online) IilauA131 “Abstract retrieved from” dm3uleNa1sAIWISINGY W30 “UNAnEDAL

911n” dwfulenaniniwilng deandenisusz 1

0814

Johannes, A., Zollhoefer, B., Kredel, M., Roewer, R., Muellenbach, R. M. (2009, October).

Maximization of oscillatory frequencies during HFOV: A long term large animal study of
ARDS. Paper presented at The 2009 ASA Annual Meeting. Abstract retrieved from
http://www.asaabstracts.com/strands/asaabstracts/abstract.htm

PN Iﬂama%ﬁ%auﬂuﬁﬂiwu (Poster session presented at the meeting)

Chasman, J. Kaplan R. F. (2006, June). The effect of occupation on preserved cognitive
functioning in dementia. Poster session presented at the 4th Annual Conference of the
American Academy of Clinical Neuropsychology on Excellence in Clinical Practice,
Philadelphia, PA

Sunpuwan, M., Podhisita, C. (2008, September). Asset-based approaches to measuring

household  / socioeconomic status: what is an approach technique for cross section and

longitudinal
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study?. Poster session presented at 8th INDEPTH Network Annual General and
Scientific Meeting, Dar Salaam, Tanzania.
11. AMY1ANUS (Theses & Dissertations)

sUuuu
Y

Y
(Y

Yorluu. v (U Wun). v 993nerdnus. v (seauine1inug). v uninendy, v e

VVVVY YNNG,

0874

auew Juvna. (2554). wgAnssufeasesssuveaneIuaanyszaunsalvesaerlnaiiidisunissnm
lulseweura. (s IwusUs Qe umUadin). NN 1auaNYaIunIuNg, asal.

%3 dannius. (2549). msUfvRvesuSmINITHE IVl SaMe VATl U AT ULl U A ENITIIMAY
AI89AUNWNATITHEIUIA. (INTdnusUTy g umTudia). univenaeideslng, Wesll.

Niphawan, S. (2008). Caregiver role strain and rewards of caregiving: A study of caring
for traumatic brain injured patients in eastern Thailand. (Doctoral dissertation). Mahidol
University, Bangkok.

Caprette, C. L. (2005). Conquering the cold shudder: The origin and evolution of snake eyes.
(Doctoral dissertation). Ohio State University, Columbus, OH.

12. 59897415398 (Technical and/ or Research report) V89U NUATIRUBAVLDNENT

sULLlUU
Y

Yorlleu.v (U fam). v Fai309 v (Maneiauienans). v anuiiiu: v ddndiud.

Toi3eq Ioudeq
PRIRN
Wiy seaRidiu-udnind, glsissas allauinuy, gndiuAuate, Bouns neansyane, wadunigan
arssdud. (2509). FoauazyvdenvosndedndaenloTulssmalng (enasnisivin

NEEY 312). UATUTH: #01UuIeUsEuINTuaYdInu LvnIngaeNing.
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Tayama, T. (2006). Velocity influence on detection and prediction of changes in color and
motion direction (Report No. 38, 1-20). Sapporo, Japan: Psychology Department,
Hokkaido University.

13. 5189971UN15398 (Technical and/ or Research report) vauasuiifivnerauonans

HAZINELWTUUD UMD SITin

sUuu
Y 6

YorlWuuy (U Wum). v 94309 v (Munglavienans). v Aunhttp://

Fo30 lgHdey
F0E14
Deming, D., & Dynarski, S. (2008). The lengthening of childhood (NBER Working Paper 14124).
Cambridge, MA: National Bureau of Economic Research. Retrieved from
http://www.nber.org/paper/w1424
Congressional Budget Office. (2008). Effects of ¢asoline prices on driving behavior and vehicle
markets: A CBO study (CBO Publication No. 2883). Retrieved from
http://www.cboggov/ftpdocs/88xx/doc8893/01-14-GasolinePrices.pdf
National Mental Health Information Center. (2004). Mental health consumers and members of
faith-based and community organization in dialogue (DHHS Publication No. (SMA): 04-

3868). Retrieved from http://mentalhealth.samhsa.gov/publications/allpubs/SMAQ4-

3868/default.asp
14. wna1sanIulad (Web site) 19171 “Auann” wse “Retrieved from” 1183301394 Ing
Taidaaldiundnna

sULLUU
Y

%a;ﬁﬁau. v @ fuw). viaisasviuan httpy//

Wo1304 [75udes way wde http:// Wldinsosmuneuinaia()

AN


http://mentalhealth.samhsa.gov/publications/allpubs/SMA04-
http://mentalhealth.samhsa.gov/publications/allpubs/SMA04-

11981931 A1ansUiAess UN 2 aduy 2 Page |114

101 losius. (2552). (Unlanyimdlyy ggeere. Auain http://www.suanprung.go.th/article_new

'
Y v a

wnewdeAwnden. (2552). vususidanIdyaiaretn Uesiunisseuinldvinlvaiarenusivy

Mo

¥1n A HINI.AUN http://203.157.64.26ewtadmin/emv/ewt
vasnd Aavglavina. @A), Fuueinsnidegniigsaelun vuesneg. Auan

http://medinfo.psu.ac.th/pr/pr2008/Pr20081119 Mosquito.pdf

NNEUA ARFIVENa. (2550). glanTsguagiednlsaaudn. Auann

http://medinfo.psu.ac.th/pr/pr2008/Epilepsy_in_Children.pdf
Centers for Disease Control and Prevention. (2003). Take charge of your diabetes. Retrieved

from http://www.cdc.gov/diabetes /pubs/paf/ted.pdf

Wong, A. W. (2009). Pregnancy postpartum infections. Retrieved from

http://emedicine.medscape.com/article/796892-overview

Center to Advance Palliative Care. (2014). Palliative care facts and stats. Retrieved from

http://www.capc.org/news-and-events/press-kit/press-kit-palliative-care-facts.pdf

v 1'% v o ¥ a
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WASDINUNY YoL38n A5 lus18N1591994
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U
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2. Tivdsdernuiogluraduves Ifu asaifisn
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4. Tgvdauaami Tun1si@eudedaunanunsans

5. Tivdademnuiogluradumasy Tunsiouseds

WU 988035 waginglinug

14 [ = £ a a & a s
gNLIY %8s http:// Tunseusrsdaenaisaiannseling

ludasldmSaavuneuinnnm
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Y
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http://www.cdc.gov/diabetes%20/pubs/paf/ted.pdf
http://emedicine.medscape.com/article/796892-overview
http://www.capc.org/news-and-events/press-kit/press-kit-palliative-care-facts.pdf
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3. lgndsnsainunaziavuntn Tun1slgusnadeun
ORSORER
4. 1918939115815 aUuN TunSTgUDI9BIUNAINUINTAS

5. Tdndsdaurinenss Tun1sleusadIneidnus

nIn1A (colon) 1. ldsvaisesdae
2. Tdndsvaiiloannun

3. 1dmde httpy/ lunsileusrsdsenansaidnnsednd

0

19aunau 1. g uURun

(parentheses) 2. Mfudaussansnis Tunisdeudsdeunnisdunsde

3. Uaglenasn1sussyy

4. Wfuatufl Tun s Beudredaunaunsans

5. [¥uadadifnsilunsidoudrsdmilde

6. Miuaunii TunsBeudredsunmilslundsde

7. Wfundafimariuazadadifnt + wi lunsidoudeds
unnislunilsde LeNa1sN1sUTEYY

8. lofuseauUsgen Tun1slsusnedsine inus

a o

oAneA (hyphen) | 1. Tduanstednuaunt Tun19fisusediunanunisans

unmilsluntisde waztenansnisusyyy

JLAUWREY 1. Miutemnuivendsznnvesteyalun1sideudneds

(square brackets) WNWHY WaE9aans

NUBWA asATemMInefda Ut 1 fidnys
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Jindnd Tivimes. (2554). nMsgnedandnensansaunedidnnseindniuguuuuves APA,
MIAITUTIUISAYIANS, 31(1), 1-22.

UMINYIRYAVAUATUNS. AENYTUIAANERT. (2556). NITITEUUTTAINNTULALLONTITO1NEY.
(BRdIUN). @IVAY: AMTNUIVIAAIAAT UNINIUENTAIUATUNS.

American Psychological Association. (2010). Publication manual of the American Psychological
Association (6th ed.). Washington, D.C.: The Association.

Curtain University Library. (2012). APA 6th referencing. Retrieved from
http://\ibguides.library.curtin.edu.au/

Monash University Library. (2012). American Psychological Association (APA) style examples.

Retrieved from http://guides.lib.monash.edu/citing-referencing/ap
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Research Article.

® Effect of Polyvinyl Acetate Emulsion Adhesives on the Impact Resistance and
Water Absorption of Dry Grass Powder Plywood

® Studying the Anthocyanin Stability of in Purple Sweet Potato Extracts

® Development of Water-Repellent Coating from P(VDF-HFP) Polymer for Krajood
Product Substrate

® Hich Polyphenols, Total Flavonoids and Anti-oxidant Content of the Local
Vegetables in Naradhiwas Province

® The Nature of Mathematical Conceptual Understanding of Grade 6 Students on
Weight Measurement Based on APOS Theory

® Comparison of Musa sapientum (ABB group) cv ‘KLuai Hin’ Peel Extracts for
Antibacterial Activity

Academic article.

® Some Common Algebraic Misconceptions

NBIUITITUNTNN5ANTETINGAENIUSABNSS
a -4 =

ANZANENAIEnIBazIAlUlaY

UNIINYIAYUIISMATIVUASUNS

DNNBL3BY INIAUII521d 96000 https://www2.st.pnu.ac.th/journal/index.php

9. 09-9416-9355 E-mail: journal_sci@pnu.ac.th


https://www2.st.pnu.ac.th/journal/index.php
mailto:journal_sci@pnu.ac.th




21sa1sONeIMAAsSUSQaISS

AtusSneAaasuazinatulagd uridneNdgusiSoasisuAsuns
99 nij 8 chualAniAgu ndLdoY dvKIaUsIESNE 96000
InsFiwn/Insans 073-709030 cio 1173

dwa: journal_sci@pnu.ac.th




