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This research aimed to compare a mathematical model for forecasting the monthly quantity

production of biodiesel as fatty acid methyl ester in Thailand. The data was collected from the

Department of Energy Business, Ministry of Energy from January 2017 to July 2023, with 79 values,

divided into two sets. In the first set from January 2017 to December 2022, 72 values were used for

the modeling by Holt's exponential smoothing method, Brown’s exponential smoothing method, Box-

Jenkins method, and combined forecasting. In the second set from January to July 2023, 7 values

were used for checking the accuracy of the forecasting models via the determination of the lowest

mean absolute percentage error (MAPE) and root mean square error (RMSE). The results found that

the Box-Jenkins method was the most appropriate method (MAPE = 41.833, RMSE = 0.324). The model

for forecasting was ARIMA (0, 2, 1) with constant.

Keywords: Mathematical model, Forecasting, Box-Jenkins method, Biodiesel
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and

Figure 1. The movement of the quantity production of biodiesel in Thailand from January 2017 to

December 2022
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Table 1. Parameters of the autoregressive operator of order 1 (q51 ), the moving average operator of

order 1 (01) and the checking the accuracy of the forecasting models from Box-Jenkins method

Parameters
Model Ljung-Box Q (at lag
constant ®, 0,
ARIMA(p,d,q) BIC 18)
(p-value) (p-value) (p-value)

(p-value)

7.198 -0.029 -0.117 0.999
ARIMA (1,2, 1) -1.476

(0.969) (0.030) (0.389) (0.779)

22.333 -0.024 -0.562
ARIMA (1, 2, 0) -1.121 -

(0.172) (0.272) (0.000)
ARIMA (1, 2, 0) 21.674 -0.558

-1.160 - -
without constant (0.198) (0.000)
9.038 -0.029 0.982

ARIMA (0, 2, 1)* -1.529 -

(0.939) (0.048) (0.000)
ARIMA (0, 2, 1) 9.739 1.000

-1.503 - -

without constant (0.914) (0.970)

"Show the appropriate forecasting model

o a
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AaT AresUanduazys ldtiadAnysysu 0.05
(Ljung-Box Q 4 lag18 = 9.038, p-value = 0.939)
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(Kolmogorov-Smirmnov Z = 0.075, p-value = 0.200)

ARALIMNTLIA LS (tHest = 0.377, p-value = 0.708)

= 1 o 1
IAqnuudslsquminiuyndqanan (Levene
statistic = 0.825, p-value = 0.615) L@ zA1N
Figure 6 W41 HA1 ACF waz PACF a¢lu
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Table 2. Comparison between actual values and forecast values of the quantity production of biodiesel

in Thailand
Forecast values from methods
Month Actual values Brown Box-Jenkins Combined
forecasting
January 2023 4.562 5.180 4.970 5.075
February 2023 5.058 5.580 4.990 5.285
March 2023 4.676 6.020 4.930 5.475
April 2023 4.247 6.520 4.810 5.665
May 2023 4.259 7.070 4.670 5.870
June 2023 4.538 7.700 4.520 6.110
July 2023 4.270 8.420 4.390 6.405
MAPE 338.999 41.833 188.675
RMSE 2.471 0.324' 1.341
"Show minimum value
= Ce T Biodie:
, _ fm‘;i; — e 0h %‘,@""‘maﬂﬁ,“ }:,,_ f%"’-w:ﬂ o
L . Ll |

The quantity pr

The first set of data

1

1

1
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1 |Forecasts
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Figure 8. Comparison between actual values and forecast values of the quantity production of biodiesel

in Thailand
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Abstract

This study aimed to compare the effectiveness of three correlation coefficient tests: the

Pearson correlation coefficient test, the Spearman correlation coefficient test, and the Kendall tau

correlation coefficient test. Three types of mixture distribution were considered: mixed normal, mixed

log-normal, and mixed gamma. These distributions were the distribution of daily life data, such as

rainfall, car insurance claim, etc. The sample sizes in this study were 10, 20, 30, 50, and 100.

The correlation coefficients were 0.0, 0.4, 0.6, and 0.8, respectively. The results indicated that all

tests could control type | error in all cases. For the power of the test in case of small sample size,

The Pearson correlation coefficient test showed the greatest power. In case of a large sample size,

this test also performed well for mixed normal distribution but for mixed log-normal and mixed gamma

distributions, Kendall tau correlation coefficient test was the best.

Keywords: Pearson correlation coefficient, Spearman correlation coefficient, Kendall tau correlation

coefficient, mixed normal distribution, mixed log-normal distribution, mixed gamma

distribution
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Table 1. Parameters of mixed normal distribution

. peAUsEna R 1 p4AUIENaUN 2
AN AF p
Hy 0, H; =F
MN1 0 1 1 1 0.5
MN2 0 1 1 1 0.8
MN3 0 1 2 1 0.5
MN4 0 1 2 1 0.8

Table 2. Parameters of mixed log-normal distribution

. parsLnani 1 aarlsznani 2
mwmmmm‘ p
My O, M, 0,
ML1 - (log 2)/2 log (2) - (log 3)/2 log (3) 0.5
ML2 - (log 2)/2 log (2) - (log 3)/2 log (3) 0.8
ML3 - (log 2)/2 log (2) - (log 5)/2 log (5) 0.5
ML4 - (log 2)/2 log (2) - (log 5)/2 log (5) 0.8

Table 3. Parameters of mixed gamma distribution

L aeAlsznaui 1 a9Alsznaui 2
AN S D
(2%} B a, 5
MG1 1 1 1/2 2 0.5
MG2 1 1 1/2 2 0.8
MG3 1 1 1/4 4 0.5
MG4 1 1 1/4 4 0.8
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Figure 1. Type | error rates when samples are taken from mixed normal distribution.
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Figure 2. Type | error rates when samples are taken from mixed log-normal distribution.
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Figure 3. Type | error rates when samples are taken from mixed gamma distribution.
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Figure 4. Power of the test when samples are taken from mixed normal distribution with 0 = 0.4 .
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Figure 5. Power of the test when samples are taken from mixed normal distribution with p = 0.6 .
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Figure 6. Power of the test when samples are taken from mixed normal distribution with p =0.8.
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Figure 7. Power of the test when samples are taken from mixed log-normal distribution with p = 0.4 .
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Figure 8. Power of the test when samples are taken from mixed log-normal distribution with p = 0.6 .

s« o« « Pearson = == = Sperman —— Kendall

1.0000

0.9500

0.2000

0.8500

0.8000

0.7500

TYPE | ERROR RATE

0.7000

0.6500

0.6000
10 20 30 50 100

ML1 ML2
SAMPLE SIZE

10 20 30 50 100

10 20 30 50 100 10 20 320 50 100

ML3 ML4

Figure 9. Power of the test when samples are taken from mixed log-normal distribution with p =0.8.
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Figure 10. Power of the test when samples are taken from mixed gamma distribution with p = 0.4 .
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Figure 11. Power of the test when samples are taken from mixed gamma distribution with p =0.6.
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Figure 12. Power of the test when samples are taken from mixed gamma distribution with © =0.8.
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Abstract

This research aimed to investigate antioxidant activity, total phenolic and flavonoid contents
of the M. malabathricum crude extracts obtained by using different extracting solvents. The
quantification of total phenolic and flavonoid contents (TPC and TFC) employed colorimetry with
Folin-Ciocalteu and aluminum chloride reagents, respectively. Additionally, the antioxidant activity
was assessed using the 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging assay. Preliminary
phytochemical screening of M. malabathricum stem confirmed the presence of flavonoids, coumarins,
tannins, terpenoids, steroids and cardiac glycosides in all extracts. Solvent extraction with ethanol
had a lower percent yield and phenolic content than extraction with a lower polarity solvent. Ethanol
was able to extract the highest content of flavonoids of 1,793+16 milligrams equivalent to quercetin
per gram of extract. Also, antioxidant activity with an IC,, value of 107 milligrams per liter was
observed. While the acetone extract had the highest extraction percentage of 3.50 and phenolic
content of 2,421+14 mg gallic acid equivalent per gram of extract. In conclusion, the extraction of
important phytochemicals with antioxidant activity results from the use of appropriate solvents with

medium to high polarity.
Keywords: Solvent extraction, M. malabathricum, Antioxidant activity, DPPH, Phytochemicals
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Table 1. Types of phytochemicals found in different solvent extracts

Phytochemicals Solvents used for extraction
Ethanol Acetone Ethyl acetate

Alkaloids + - -
Flavonoids + + +
Anthraquinone - - +
Coumarin + + +
Saponin + - -
Tannin + + +
Terpenoids + + +
Steroids + + +
Cardiac glycosides + + +

+ (Positive test) is “Found”

- (Negative test) is “Not found”

=3 Yo o o U =
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o = a a o A o
ANBUL T UIDUNANUUARLT LI NN ANUN ALY
Leri%’fam:mmrTmmeﬁmmmawqﬂwmﬁ
1 o $% o = o o v
ANaiu FasaznnanmEaeansuaInuanllas
ANNTNAUDIFINIATANE F9T AN94TTALDT LA
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(Table 2) atielsAin1nainr9a1Ing N AT
o . “ o o

Mlangluarsaiaieniueatanuauninign
NINFBINITAITNGN KA UNTIAT TUUAINAIA U
Taaanas arunsnanalalaeldiofiauading
Wasannldwuansnguilluansainieniuesuay

=
waT AL

Table 2. Appearance and extraction yield of M. malabathricum solvent extractions

Solvents Appearance Weight of crude extract Extraction yields
(9
Ethanol Black-green, viscous liquid 13.10 2.83
Acetone Black-green, viscous liquid 16.31 3.50
Ethyl acetate Black-green, viscous liquid 3.81 0.81

PBRU Science Journal
Volume 21 Number 1 January-June 2024

38



NNTLABNARNNAZANENUNIZAN FTNNT
anm LATNIIAIIAABUAITWNHATLLBIFY
WudupeudAyuniawsaungayulneduiu

. A E
wfinnuresesAlszneunesngnanedianaw
soadanUszasdnisin Ul Uss TomMuansinaiu
*® @19v 78N (Secondary metabolites) #aul1ny
AzHATINAUNINEN 1T BaAaaTA (Alkaloid)
LaUNIIAIUU (Anthraquinone) IAFAYREARSLPLE
svinel (Essential oil) s &a19Usznnilifie

= o I d‘
ANULIUNNTTIFNATIEA waziluansissnaun
WU U AN T RALaz TN Zakaria et al. "
Yo o JRp o % o
geunsldFIaraandage Ae wiusa
nazanalunisaingnsannlulanasmaafiny
TudszwmAnad@awaznuaamlsznauiu
WanTauess Ms-9enL wnuily d1ldaiu uay
AResass wi i ueanaess duiunimegey
. <o . < e
gnauAdan gnadiunisdniay wazonsanld
(Antinociceptive, anti-inflammatory and antipyretic
properties) wuealuFvnaraIRR19439099N
Uuazgnian g lunsarinansainsinipaana

lu31891U338 284 Faravani et al.” a1 Aand

e PBRU SCIENCE JOURNAL
Ty U021 atudl 1 wnsen - Squisu 2567

£
a o A

4. Y -
Patmaanunle 8 aell nsaEnanlnalug n
(Hexacosanoic acid) nsawnaan Wanlauess
warnarlauasbnalalas Wuedan tns-inasnu

wnutiu o Ty avaResass

2. uaTRIRAvINazagAalsudsdsznan
Fuasuaznarlouagananun
unnuiuednsanunlugnsaiaann
annulaadAads e Folin-Ciocalteu colorimetric
method uazldnsaunaaniduaisuinsgiu
3 uilueAnianu A8 1A AN A1 F 1
TAAILARIANUITLATNANNTNANBELRINTIN
NIMIFIU (y = 0.0038x + 0.2703; R* = 0.993)
ann Table 2 Wiau/teufaulFuruiluedn
FanATaaNTaR AN UeA LoFINL uaziafia
avdnn lungayulnsaiinmeaiu wudn
Bunnansszneuiuaaianunainaisada
T lAugININaNsaineNa L TNALATAN9ETA
LANUDA miﬂa:ﬂaﬁ\lu@wmmﬁmLtmmqu'§
Fualyatasyle’ ﬁq&qu'ﬁrﬂwﬁmwgaﬁmz
Aflgnluarsaiauedlnuaindrdulraciaag

=2 1 =
asaziuununaesanslsznauues

Table 3. Percentage of extraction yield, TPC, TFC, and IC,, in DPPH radical scavenging activity of M.

malabathricum stem crude extract obtained by using three different solvents

Extracts % extraction yield TPC TFC IC,,
(mg GAE/g extract) (mg QE/g extract) (mg/L)
Ethanol 2.83 331+10° 1,793+16° 107
Acetone 3.50 2,421+142 783+13° 126
Ethyl acetate  0.80 1,805+17° 1,242+11° 2,619

#n19 a, b WAy ¢ NuAnFeTunNluAedNlRL T ULAAINI ST UNLUANT LI N AL A ENLAN AN

fiulmel ANOVA 7szauinaul@insiis p<0.05
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Abstract

Agroecosystems consist of several interactions of components between plants, microbes
and soil in natural environments for maintaining soil fertility. Dioscorea spp. are important tuber plants
and serve as a source of carbohydrates containing starch and sugar. Thus, the research aimed to
survey tuber plants in Dioscorea spp. from dry forest and discover bacterial community associated
with Dioscorea spp. growing in areas without the application of fertilizer. Dioscorea spp. surveyed
from dry dipterocarp forest showed highly expressed similarity of physical characteristics to
Dioscorea myriantha Kunth and Dioscorea alata L. A total of 56 bacterial isolates obtained from
rhizosphere soil and plant tuber were divided into the groups of free-living and endophytic bacteria
as 28 and 28 isolates, respectively. All bacteria were preliminarily classified into 31 gram-positive and
25 gram-negative bacterial isolates with the shape of cells as coccus, bacillus, coccobacilli, and
filamentous. The most colony characteristics growing on culture medium demonstrated small to large
size, white to yellow, circular to irregular shape, flat to convex elevation, and entire to irregular
margin. Analysis of total starch content from Dioscorea myriantha Kunth sample exhibited higher
content (5.94 g/uL) than Dioscorea alata L. Hydrolyzed starch extract from Dioscorea spp. with acid
displayed a higher amount of reducing sugar than non-hydrolyze. The application of crude starch
extract supplementing in a culture medium showed highly enhanced growth of the EN1 and FR1
isolates. In conclusion, discovered Dioscorea spp. from the forest presented bacterial populations
living in the plant and rhizosphere soil by exhibiting different morphologies. In addition, the plants
comprised the average total starch without different values. This starch could be digested into the
monosaccharide and applied as the carbon source of culture media to support the energy for

microbial growth.

Keywords: Dioscorea myriantha Kunth, Dioscorea alata L., Starch, Reducing sugar, Bacteria
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Figure 1. Characteristic of Dioscorea myriantha

Kunth in the part of tuber (A) and leaves (B)
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Figure 2. Characteristic of Dioscorea alata L.,

in the part of tuber (A) and leaves (B)
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Table 1. Amount of bacterial isolates from Dioscorea spp. tuber and rhizosphere soil samples

Dioscorea spp. Samples
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6 10 1
3 2 3
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Regucing sugar (g/uL)

Non- hygrolyzed Dloscoma  hyGrolyzed Dioscorea  Non-iydroyZed Dioscorea hydroyzed Dioscorea alata

mysantna Kunth myrantha Knth alata L L

Figure 5 . Analysis of reducing sugar from
Dioscorea myriantha Kunth and Dioscorea
alata L. Values with different letters are

significantly different (p< 0.05, Duncan’s test).
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Abstract

The purposes of this study were to develop information management for web application of
the English proficiency levels based on CEFR standard using Systems Development Life Cycle
(SDLC) model of the Language Development and International Relations Center, Phetchaburi
Rajabhat University (PBRU), and to evaluate the satisfaction of the development information
management for web application on the level of English proficiency based on CEFR standard. The
sample group used in the research consisted of 150 Phetchaburi Rajabhat University students,
Phetchaburi Rajabhat University personnel, and outsiders selected by the purposive sampling
method. The system trial period was 2 months. Statistics used in data analysis were mean and
standard deviation. According to the research results, it was found that the development of
information management for web application could collect information on the history of training
sessions classified by curriculum, history of the language test applicants, pre-test scores, post-test
scores, and actual test scores. The system can efficiently interpret results according to the specified
criteria. The overall satisfaction results from using the system were at the highest level with a mean of

4.79 and a standard deviation of 0.47.

Keywords: English Proficiency Level, CEFR Standard, PBRU-CEFR
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Figure 8. The page shows the evaluation status according to information management for web

application on the English proficiency levels based on CEFR standard.
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Table 2. The results of the performance evaluation for tool compliance by 3 experts

Evaluation Expert X S.D. Level of
List compliance
1 3
Program's capabilities meet users' 5 4 4.66 0.57 Maximum
requirements.
The program can operate according to the 5 4 4.66 0.57 Maximum
steps.
The program features user-friendly 5 5 4.66 0.57 Maximum
characteristics.
The program is efficient according to user 5 5 4.66 0.57 Maximum
needs.
The program ensures data security. 5 5 4.66 0.57 Maximum
4.66 0.57 Maximum
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Table 3. The results of satisfaction assessment in using the information management for web application on the English

proficiency levels based on CEFR standard of the language development and international relations center,

Phetchaburi Rajabhat University

Level of satisfaction with system
performance
Item Evaluation List
— Level of
(%) (8.D) ,
compliance

1. System access
1.1 The program's capabilities meet user requirements. 4.88 0.33 Maximum
1.2 | The program can operate in sequential steps. 4.86 0.38 Maximum
1.3 | The program features user-friendly characteristics. 4.87 0.33 Maximum
1.4 | The program is efficient as per user requirements. 4.85 0.36 Maximum
1.5 | The program maintains data security. 4.77 0.52 Maximum

Overall satisfaction with performance 4.85 0.39 Maximum
2. Personal information menu
2.1 | The program's capabilities meet user requirements. 4.70 0.60 Maximum
2.2 | The program can operate in sequential steps. 4.76 0.55 Maximum
2.3 | The program features user-friendly characteristics. 4.78 0.53 Maximum
2.4 | The program is efficient as per user requirements. 4.73 0.59 Maximum
2.5 | The program maintains data security. 4.84 0.45 Maximum

Overall satisfaction with performance 4.76 0.54 Maximum
3. Examination History Record Menu
3.1 | The program's capabilities meet user requirements. 4.70 0.59 Maximum
3.2 | The program can operate in sequential steps. 4.80 0.49 Maximum
3.3 | The program features user-friendly characteristics. 4.65 0.67 Maximum
3.4 | The program is efficient as per user requirements. 4.78 0.52 Maximum
3.5 | The program maintains data security. 4.86 0.35 Maximum

Overall satisfaction with performance 4.76 0.52 Maximum
4. Training Schedule Menu
41 The program's capabilities meet user requirements. 4.84 0.40 Maximum
4.2 | The program can operate in sequential steps. 4.73 0.59 Maximum
4.3 | The program features user-friendly characteristics. 4.79 0.41 Maximum
4.4 | The program is efficient as per user requirements. 4.74 0.56 Maximum
4.5 | The program maintains data security. 4.78 0.49 Maximum
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Table 3. The results of satisfaction assessment in using the information management for web application on the

English proficiency levels based on CEFR standard of the language development and international

relations center, Phetchaburi Rajabhat University (Cont.)

Level of satisfaction with system
performance
Iltem Evaluation List
— Level of
() (S.D) _
compliance
Overall satisfaction with performance 478 0.49 Maximum
5. Log out Menu
5.1 The program's capabilities meet user requirements. 472 0.56 Maximum
5.2 The program can operate in sequential steps. 4.76 0.50 Maximum
5.3 | The program features user-friendly characteristics. 4.82 0.39 Maximum
5.4  The program is efficient as per user requirements. 4.9 0.28 Maximum
5.5 | The program maintains data security. 4.93 0.26 Maximum
Overall satisfaction with performance 4.83 0.40 Maximum
Overall satisfaction with performance All 4.79 0.47 Maximum
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Abstract

This research aimed to show the positive integer solutions of the Diophantine
1 2 4 1
equation — +—+— = —using the method of considering the range of X,y and z which has a value
X y z

1 2 4 1
consistent with the Diophantine equation —+—+—= Z We considered 3 cases. Let case 1,2 and 3
X y z

were X<y<zor x<z<ylet y<x<zor y<z<x and let z<x<y or Zz<y<X, respectively.
Then, the equation was solved to find the solutions. In conclusion, a total of 380 solutions were

obtained.
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ATUAABAANNNT (26)

2. MnsuenFaLlsznauued (26) Ty

(x—36)(z—144) = 5184

3. AN AL TasaNNTnLL

nedfl g 35 nedl

x—36=1,2z-144 =5184,
X—36=2,z-144 = 2592;
X—36=3,z-144 =1728;
x—36=4,z-144 =1296;
Xx—36=6,z-144 =864;
Xx—36=8,7-144 = 648;
Xx—36=9,z-144 =576;
X—36=12,72-144 =432,
X—36=16,z-144 =324,
x—36 =18,z -144 = 288;
x—36=24,7-144 = 216;
x—36=27,2-144=192;
x—36=32,z-144=162;
x—36 =36,z 144 =144;
x—36=48,z-144=108;
x—36 =54,z -144 = 96;
x—36=64,z-144 =81,
X—36=72,2-144=72;

o

d
N

Xx—36=5184,z7-144=1
X—36=2592,7-144=2
X—36=1728,2-144=3
x—36=1296,z-144=4
X—36=864,z-144=6
X—36=648,z7-144=8
Xx—36=576,2-144=9
X—36=432,2-144=12
X—36=324,2-144=16
x—36=288,z-144 =18
x—36=216,z-144=24
x—36=192,z-144 =27
x—36=162,z-144 =32
x—36=144,z-144 =36
x—36=108,z-144 =48
x—36=96,z-144 =54
x—36=81,z-144=64

azldnaiannae (x—36)(z-144)=5184 fa
(x,y,2) =(37,9,5328),(38,9,2736),(39,9,1872),
(40,9,1440),(42,9,1008), (44,9,792) (45,9,720),
(48,9,576),(52,9,468),(54,9,432),(60,9,360),
(63,9,336), (68,9,306), (72,9,288), (84,9,252),
(90,9,240), (100,9,225), (108,9,216), (5220,9,145),
(684,9,152),(612,9,153),(468,9,156),(360,9,160),

(2628,9,146), (1764,9,147),(1332,9,148),(900,9,150),
(684,9,152),(612,9,153),(468,9,156),(360,9,160),

(324,9,162), (252,9,168),(228,9,171),(198,9,176),
(180,9,180),(144,9,192),(132,9,198) ,(117,9,208)
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n1eangyl (27), (29), (33) uay (41)
Tuvinuaadafuiy (26) Nlanaalluandnasy

azlaan

an (27) AngdInadliu (x—20)(z2-80)=1600
a1 (29) Angd vl (x—12)(z—48) =576
a1n (33) Apgulvaildidu (x-8)(z-32) =256
a1n (41) Angd sl (x—6)(z-24) =144

AMNUUNNIIIEALRAE RS (27), (29),
(33) wAT (41) luinueaRLafuiy (26)
AYWUIINALRALTIBY (27) A D

(x,y,2) =(21,10,1680),(22,10,880), (24,10, 480),
25,10,400),(28,10,280), (30,10, 240), (36,10,180),

(
(40,10,160), (45,10,144), (52,10,130), (60,10,120),

(1620,10,81), (820,10,82){420,10,84),(340,10,85),
220,10,88),(180,10,90),(120,10,96),(100,10,100),

(
(84,10,105) uaz (70,10,112)

HALRAE T8 29) A B (X, Y,2)=(1312624),

(14,12,336), (15,12, 240), (16,12,192), (18,12,144),
(20,12,120),(21,12,112),(24,12,96),(28,12,84),
(30,12,80),(36,12,72),(588,12,49),(300,12,50),

(204,12,51), (156,12,52),(108,12,54),(81,12,56),
(76,12,57),(60,12,60),(48,12,64), (44,12,66)

NALRAEURY (33) AD (X,¥,2) :(24,16,48),
(264,16,33),(136,16,34),(72,16,36) oA
(40,16,40)

NALRAEIYY (41) A8 (x,Y,2) = (150,24,25),
(78,24,26),(54,24,27),(42, 24, 28) uaz
(30,24,30)

AaNTNANTNMINALRAY (28) d1uNT0ULI e
dlu 2 nedl A
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S

nacl x<z agld S =242 <5 iy
4 x 7 X

X< 73U x>51889970 y=11U8% y <X Ad

1 x >1215uAe 12<x <73

= . 3 1 4 o g 9
et z<x azlyd = ==4+2<2 94
4 x z

NIU‘I

7<73us z>171fl8gann y=11ua% y<z
AWl 2>17 viufle 17 <2 <73
AnnImHALRAL 2 nadidnady a1l
(28) A HNaLtaae AD
(x,Y,2) =(15,11,2640),(16,11,704),
(20,11,220),(22,11,176),(36,11,99),(44,11,88),

16 41

(55,11,80),(2596,11,59), (660,11, 60), (176,11,64)

uaz (132,11,66)

AANINANTUNNINALRAE (30) ANNITDLLS S
a oA
1 2 N9l AB

nedd x<zagld 2 =14+2<5 gty
52 X 7z X

Xx<52uf x> 5ilasan y=13uaz y<x a9
vl x>1410ufe 14 <x <52
~ + 5 1 4 5 .44
netl z<x Azl —==+=<= 4
. X z 1z
7<51uf z>171H09a7n y=13UAT y<z
AWl 2>1710uRe  17<2<51
AMNNITUINALRALTY 2 N9td9si agll
1691 (30) ANALRAY AD
(x,v,2) =(52,13,52),(1092,13,42) u A ¢
(78,13,48)

AANINANTUININALRAY (31) A1N1TDLL e

a A
W 2 N30l A

X <46 s x >51089970 y=14 LAY Y < X &4
Ml x>151uAn 15<x <46
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~ 3 1 4 5 .4,
nel z<x azly —==+=<= 94
28 x 7 2

7<46up 2217109370 y=14UaY y<z
Aoili 22170ufe  17<2<46
AMNNITUINALRALT 2 N9tdsil a9l
(31) Huaitaae A8
(x,y,2) =(20,14,70),(28,14,56),(42,14,48),

(532,14,38),(140,14,40) uaz (84,14,42)

16 41

AANINANTUNNINALRAE (32) AN TD L le

dlu 2 nedl Aa
nadl x<z agld L=
60
X< 42upl X >51889970 y =15 UAT Y <X A4
vl x>1610uAe 16<x <42
~ o 7 1 4 5 a4
nel z<x azld —==+=<= 4
60 x z z
7<42up 2217109370 y=15uaY y<z
AWl z2>17vuAe 17<7<42
AMNNIUINALRALINY 2 NTTdN96T ag1l
Tddan (32) Tuaitaasg AAa
(x,y,2) =(20,15,60),(30,15,48),(36,15,45),
(420,15,35),(180,15,36) uaz (60,15,40)

AANINANTUNNNALRAE (34) AN TD LI 1A

a A
Wi 2 N A

nedl x<z agld 2 =142<3 g
68 X z X

X<37us x>5.089970 y=17 LAz y < X a4
M x>181iupe 18< x <37
~ . 9 1 4 5 .45
neel z<x azle —==+=<= 1A
68 x z z
7<37uf z2>17{09a0N y=17uay y<z

AWl 2>1710uRe 17<2<37
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AINNNININALRALT 2 NITEN9FU A7L
141 (34) Anaiaae Ae (x,Y,2) =(136,17,32)
uaz (68,17,34)

AANINANTUININALRAL (35) A1N1TLL LA

al A
Wl 2 N30l AB

nedll x<zavld 2 =1412<8 gty
36 X z X

X< 36U X>5.08991N y =18 LAY y < X A4
Ml x>191uAe 19<x <36

~ + 5 1 4 5 .44
e z<xazlyd —==4+2<Z v
36 X z z

2<35u6 721718987 y=18uay y<z
Al z2>181ufle 18<2<35
ANNIVRARAETS 2 Nadidnedy a1l
1é8d1 (35) T wuataas AD
(x,y,2) =(20,18,45), (36,18,36),
(1044,18,29),(180,18,30) ua (72,18,32)

AANINANTUININALRAE (36) AAN1TD LI LE

a A
W 2 N30l AB

=
nstl x<z Azl ===
PRI

X <34 U5 x>51089970 y=19 LAY y < X a4
¥l x> 201ufe 20<x<34

. 11 1 4 5
e z<x azly ===4+2<2 i
X 7 2

2<34up 22171809970 y=19 LAY y<z
Al z>191ufe 19<z<34
AMNNITUINALRALTY 2 NItdesi agll

1691 (36) Hnalaas Aa (x,y,z) =(532,19,28)
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FANIRANTUNMINALRAY (37) A1NNFauLils

al A
Wl 2 N30l A

a3 x<z agls = = i ld

20 x z
X <33u6l X >51H89aN y =20 WAz y < X A3

3 145
_+__
X

Ml x> 2130uAe 21<x<33
1,45 :cox

~ + 3
s z<xazlyd —==4+2<2 91
20 x z z

7<33uA z>171il09a1n y=20uay y<z
AW 2> 2045ufe  20<2<33
ANMEHARAETS 2 Nadidnedy agll
(37) A HNaLtaae AD
(x,Y,2) =(28,20,35), (540,20,27),

(140,20, 28),(60,20,30) uaz (40,20,32)

16 41

AANINANTUNNINALRAE (38) AN TD LI LA
al A
Wi 2 N30l AL

B 1,223 g
X

= k2
a3t x<z avly = = <
84 x 1z

X <325 x>51U89970 y=21UAY Y <X &4
M x> 211upe 22<x<32

- 13 1 4
nodl z<x azly 2210200 gy
84 x z z

7<32 U5 2217 1i0941N y=21uay y<z

AW 2> 21duRe 21<72<32
AnMIHALRAERS 2 Nadidnady a7l

1641 (38) Analaan Aa (xy,z) = (1092,21,26)

uaz (84,21,28)

AANIRANTUNNINALRAS (39) A1HNTauLLlA

al A
il 2 neel Ad
.
nel x<zagld —=
44
X <31UA X >5188991N y =22 LAZ Y <X ad

¥ialif x>231uRe 23<x<31
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= k4 7 1 o v
nI z<x avly — ==+ 114
44 X

4 5
, 77"
7<31up 2217100980 y=22 WA y<z
Al z>22vuAe 22<z<31
AINNIMHALRALRY 2 Neddnedy
wusnaeas ldiluanuauinuan sagdladn

(39) lifnaleas

AANINATUNUINALRAE (40) ATN1TDLL LA
a A
Wl 2 N A

nodl x<zazld 21025 g
92 X z X

X <30 U6l X >51H89aN y =23 WAy y < X A4

¥ialif x> 241uRe 24 <x<30

~ 15 1 4 5 o
asm z<x azld ===+ <2 914
. 92 X z 1z
7<30uA z>17.5189a1N y=23WAT y<z

Al z>2310uAe 23<z<30
AINNITUNLALRABNY 2 NTHT19A Y
wudnaeas liduanwauiinuan asagdlsdn

(40) Tuifluaaas

AANINANTUNNINALRAE (42) dINITDLLaLE

a A
W 2 N30l AB

X
X<29Us X >51Ua491N y=25UaY y < X a4
¥l x> 2690 26<x<29

17 1 4 5 &

neml z<x azld —==+"<Z %
100 x z z

W z<29up z>171la9a1n y=25uaz
y<z awnlf z>251uAe  25<2<29
b SN2 9

ANNITUINALRALT 2 NItdIs a9l

1691 (42) Hnaians Aa (x,y,z) =(100,25,25)
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AANINANTUININALRAE (43) AAINITD LSS
a oA
v 2 ngell A

9
N9t x<z avly — =
52 X

X< 28U6l X 25118980 y =26 LAY Yy < X A9
yilk x> 27vuRe 27<x<28
1 4 5 2oy

~ » 9
netl z<x azly —=—+2<2 9
52 X z 1z

2<28up 221718109990 y=26 LAY y<z

Al z>2610uAe 26 <z<28
> N9 9

AMNNITUINALRALT 2 NItd9FY agll

1691 (43) Hnavaas Aa (x,y,z) =(52,26,26)

AANINANTUINNALRAE (44) AAINITD LSS

il 2 N3l Aa

= v
nem x<z azleg == =
108

I x<28usl x>51U8991N y =27 WAy y < X

19 1
X

AWl x> 281uAe  x =28
19 1 4 5 .

nel z<xazvls ——==4+2<2 9
108 x z z

1 z<28us z2171fe9a N y=27uaz

y<z Awld 2> 27vuRe 27<2<28
AnMIHALRAERS 2 nadidnady a7l

1691 (44) Anaiane Aa (x,y,z) =(36,27,27)

AANINANTUININALRAL (45) ANNTnuLale

al A

Wi 2 N30l A
. 5 1
a3 x<z azls — ==+
28

X<28Us X >51H8981N y =28 LAY y < X a4
MlF x>29 aziiulainliien x Ansaniy
Heulalunsaidl A bilifinaeas

5 .

- . 5 1 4 v
g z<x azlsd —==+2<2 94
X 7z 1

227 wil 2217 legan y=28 WAy y<z
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Uy U021 atudl 1 wnsen - Squisu 2567

A 2> 28 azdiulgdnluiien z nsannu
Haulalunsaidl asn bilufinaeas)
:I/ = v U
ANNIIUINALRALTIY 2 NTTUT196 dgll

1691 (45) lifinaiaas

nstif 3 W z<x<yvsa z<y<x azladn

102,20 7 qeeli17<z<27

Xy z z

841 z2=17 uan 1,2_1 (46)
X y 68

d1 z=18 ua9 1,2.1 (47)
X y 36

8 z2-19 uda L 2_3 (48)
X y 76

841 z=20 uan 1,2_1 (49)
X y 20

41 z=21 ua9 1,2.3 (50)
X y 84

841 2=22 uan 1,2_3 (51)
X y 44

d41 z=23 ua9 1.2_7 (52)
Xy 92

8224 un L 2 1 (53)
x y 12

41 z=25 uan 1,2.9 (54)
X y 100

841 z=26 ua9 1,2.5 (55)
X y 52

82227 udn L z2_ 1 (56)
X y 108

mn&uﬁﬁmﬁmgﬂ (46) Anudumeusaste s
1.4 .23, 299Fadauanaaly (46)
ATUARDAANNIT (46)
2. nsuansalsznauaes (46) ey
(x—68)(y—136) = 9248

3. ANHUNIM ALt InE AN TO LN

nsailullaviavam 18 nael sail
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x—68=1y-136 =9248;
X—68=2,y—-136 = 4624;
X—68=4,y-136 = 2312;
x—68 =28, y—136 =1156;
Xx—68=16,y-136 =578;
Xx—68=17,y-136 =544;
x—68=32,y-136 = 289;
X—68=34,y-136 = 272,
X—68 =68, y—136 =136;

x—68=9248y—136 =1
X—68 = 4624,y —136 =2
X—68=2312,y—136 = 4
x—68=1156,y—136 =8
Xx—68=578,y—136 =16
X—68 =544,y 136 =17
X—68 =289,y —136 =32
X—68 =272,y —136 =34
x—68=136,y—136 =68

azldnalaases (x—68)(y—136)=9248 Ae

(x, v,2) =(69,9384,17),(70,4760,17), (72, 2448,17),

(76,1292,17),(84,714,17),(85,680,17),(100,425,17),

(102,408,17),(136,272,17),(9316,137,17 ), (4692,138,17),
2380,140,17),(1224,144,17),(646,152,17) ,(612,153,17),

(
(357,168,17),(340,170,17) uaz (204,204,17)

n13dngd (47), (49) waz (53) Tu
vueAeaiuiy (46) Aldnanaluudadnedu
azlaan
a1n (47) AngdInaldiu (x—36)(y—72) = 2592
a1 (49) AngdInaildiilu (x—20)(y—40)=800
a1 (53) AngdInailiilu (x—12)(y-24) =288

mﬂﬁuﬁwmwmmmwm (47), (49)
WAz (53) TunueaAsAiuiL (46)

RARENUITIHNALRAL TR (47) Ao
(x,y,2) = (37,2664,18),(38,1368,18),
(39,936,18),(40,720,18),(42,504,18),
(44,396,18), (45,360,18), (48, 288,18), (52, 234,18),
(54,216,18), (60,180,18), (63,168,18), (68,153,18),
(72,144,18), (84,126,18), (2628,73,18), (1332,74,18),
(900,75,18), (684,76,18), (468,78,18), (360,80,18),
(324,81,18), (252,84,18), (198,88,18), (180,90,18),
(144,96,18), (132,99,18), (117,104,18), (108,108,18)
AT (90,120,18)
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= = 85
Ui 21 adud 1 unsiaw - Tguiey 2567

HALBAEIIEN (49) AB (XY, 2) =(21,840,20),

(22,440, 20), (24,240, 20), (25,200, 20), (28,140, 20),
(30,120,20), (36,90,20), (40,80,20), (45,72,20),
(820,41,20), (420,42,20), (220,44,20), (180,45,20),
(120,48, 20), (100,50,20),(70,56,20), (60,60, 20)

WAz (52,65,20)

naLaEd (53) Ae (X, Y,2) =(28,42,24),
(300,25,24), (156,26,24), (108,27,24), (84,28,24),
(60,30,24),(48,32,24),(44,33,24) (36,36, 24)
uaz (30,40,24)

AANINANTUININALRAE (48) AAN1TD LA be

al A
Wl 2 N A

~ s 3 1 2 3 o954
nal x<yazls —==+=<= yile
7 X y X
X<T6UR x25188997N0 2 =19 UAY Z < XA4
¥l x> 20 1duite 20 <x <76

= s 3 1 2 3 o409
nell y<xagls —==+Z<2 974
% x y y

y<75us z>17{lpean z=19uay z <y aq
¥l y > 20 1HuAe 20<y <75
AINNATVANALRAERS 2 Nodld19dy
agdlddn (48 A nataas A
(x,y,2) =(26,1976,19),(28,532,19),
(36,171,19),(38,152,19),(76,76,19),(3876,51,19),
(988,52,19),(266,56,19) uax (228,57,19)

AANINANTUIUIHALRAE (50) A1N1TDLLSLE

w2 neell Ae
netl x<yazld s 1,2.
84 x vy

X<50WF X>5109470 z=21UAY Z<X

3 o g0
Z 9114
X

AWl x> 221ufe 22 < x <50
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~ + 5 1 2 3 o409
nsol y<xavlyd —==+Z<2 91l
84 x y y

y <50 s z>17 Lﬁmmn z=21uag z<y§~1

¥l y> 22 1ufle 22<y <50
AINNIIUIHALALI 2 NedidNad Y

agdldadn (500 Anataas A

(x,y,2) =(24,112,21), (28,84,21),

(36,63,21),(42,56,21),(1428,34,21),(420,35,21),

(252,36,21),(105,40,21),(84,42,21) u @ =
(56,48,21)

AANINANTUININALRAE (51) AAINITDLLS LS
i 2 naell Ae
3 1 2 3 R

= 2
nall x<yazls —==+Z<Z
4 x y X

%
X <44 45l x>5Lu@\1mﬂ 71=22U8% Z2<X
AWl x> 231fuRe 23<x<44
= s 3 1 2
neell y<xazld —==4% <3 yalw
4 x y y
y<43up z>17.{l09a1n 2=22u8% z<y

AWl y>231uAe 23<y<43

v

AINNAIMINALRAETS 2 N3 d1ad
agdldadn (51) Aawuateas A9
(x,y,2) =(44,44,22), (660,30,22),

(176,32,22),(132,33,22) uax (55,40,22)

AANINANTUININALRA (52) AAN1TD LS be
Wl 2 neell Aa
7 1 2
natd x<yazld —==+2<
92 X

X<39uF X>51109810 2 =23 4AY Z < Xad

3 o v
Z i
X

<

¥l x> 2410uRe 24 <x <39
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92 x y vy

19 y<39ud 2>17\fle9an z=23uaz
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ANNIMIRALRAE RS 2 naridnedy

wusnaeas ldiduanwauiinuan asagdladn

(52) lifnaeas

AANINANTUININALRAE (54) AAINITDLLA DS
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~ + 9 1
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100 x

N1 x<33uH x>51H8941n z=25uAa%
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+=-<=
Yy X

7 < xaw ¥ x> 26 11uAa 26 < x <33

~ + 9 1 2 3

nel y<xazls —=-42<2

100 x vy vy

11 y<33us z>17.le9an z=25uaz

7 <y AW y>261fufe 26<y<33

ANNNIIVIRALRAE T 2 neaidaedy
wudnaas liduanwiuinuan asagdlsdn
(54) lifnaeas

AANINANTUIUINALRAE (55) AAN1TD LA e

1l 2 N3l Aa

szlLL[ﬂ' XZSLﬁ@\?@’]ﬂZ=26 LAY Z<X#‘iﬂ
¥l x> 271uRe 27 <x <31
5 1 2 3

neen y<xazly —==+Z<= 9l
52 x y vy

y<3Lufl 2217 fle9an 2=26uay 2 <y s

vl y> 27 1dufe 27 <y <31
AINNNIMINALRAE T 2 N3l dnady

wudnaeas ldiduanwauiinuan asagdladn

(55) lifnaLeas
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AANINANTUININALRAY (56) AAINITD LS bE
Wl 2 neell Aa

ol x<yadld 2L o123 oy
108 x y X
X <29 WA X >51189970 2 =27 WAY Z < Xad
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108
y<29up z>17109aN z=27UA% z<y

el y<xazld o123 4y
Xy y
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AINNIIMIEALRAE TS 2 N3l dnady
wudnaeas iduanuaufinuan asagy1es
(56) liAnALRA
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uItaiiNugunandoyunatls
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Abstract

An increasing number of industries are implementing digital technology to increase efficacy
due to its accelerated development. Undoubtedly, the education sector is not an exception. In
addition to conducting data mining and analysis of Internet search-recommended text for the first
time, this research developed and proposed the world's first algorithm and technology to obtain such
text automatically and rapidly. By performing data mining on education-related search suggestion
texts on the Internet, this study aims to extract educationally beneficial information. This study collects
education-related search recommendation texts from YouTube using the platform as an example.
Literature review and theoretical analysis; algorithm design and optimization; system design and
implementation; support for applications; construction and annotation of data sets; empirical research
and experimental validation; interdisciplinary research and application are some research methods
employed. These are the outcomes of this research: Valuable insights were extracted from an
analysis of over 50,000 lines of collected data, including popular keywords and the emotional
proclivities of individuals. Thus, supporting the instructional and decision-making practices of

individuals.

Keywords: Crawler, Data mining, Education, Algorithm, ICT for education
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Introduction

The influence of digital technology has
evidently permeated every aspect of
existence, including the education sector. The
use of digital technology in education is
growing1. By integrating digital technology
into the classroom, instructors can enhance
the caliber of instruction and the learning
outcomes of their pupilsz. Utilizing a Python
crawler, we developed and proposed in this
paper a novel algorithm for obtaining search
suggestion text from the Internet. We then
applied this newly developed algorithm to the
obtained education-related data. Eight codes
were employed to examine the data from
various levels or perspectives.
1. Digital transformation in education

Digital technology has become an
integral and crucial component of education
due to its growing utilization in the field.
YouTube is the largest video website globally
and the second-largest search engine in the
world. This project will use YouTube as a case
study to collect data for research purposes.
2. Application of data mining technology in
education

Data mining has been utilized
extensively in the analysis of educational
data®®. Data mining in education has broad
uses in enhancing students' engagement in
tailored  education,

learning,  providing

forecasting  student achievement, and
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predicting dropout rates”®. Data mining tools
can help get a deeper insight into students
and their learning environment. Data mining
can assist educators in creating more
effective teaching strategies and enhancing
students' learning outcomes.
3. Research purpose and importance

This study introduces a novel method
that enables individuals to rapidly access a
substantial volume of search recommendation
texts on the Internet, addressing the
challenge of data acquisition. We utilized the
new technology to gather over 50,000
education-related search recommendation
texts from YouTube. We utilize 8 pieces of
code to examine data from several levels or
perspectives, including classification,
identifying popular search terms, doing
sentiment analysis, and detecting unusual
content.
4. Research framework and structure

The study will be segmented into
seven segments to thoroughly elucidate the
study aims. The initial Part elucidates the
research backdrop and its relevance,
establishing the basis for comprehending the
study context. The second part will examine
pertinent theories and studies, and undertake
a thorough investigation of the implementation
of educational data analysis theory and data

mining in the education sector. The third part

will provide a thorough explanation of the
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research methodologies employed. The fourth
part will discuss the algorithms and methods
employed in data gathering, the process of
data analysis and mining, and the outcomes
of data analysis and mining across several
levels or aspects employing 8 distinct codes.
The fifth part elaborates on the CRISP-DM
data mining approach that was utilized. The
sixth part is an overview of data analysis and
data mining. Part seven will present the
study's results and suggest directions for
further research and practical applications in
education.

5. Scope

This research has a comprehensive
and detailed scope, primarily encompassing
the following aspects:

5.1. Use the Python programming
language to write a web crawler program to
obtain education-related search suggestion
text data from the YouTube platform.

5.2. Apply machine learning and data
mining technology to conduct in-depth
analysis of education search term data and
identify current hot topics, keywords and
trends in education.

5.3. Analyze research results and
explore application scenarios such as the
development direction of the education field,
optimization of teaching content, and
formulation of educational policies.

6. Expected return

: PBRU SCIENCE JOURNAL
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Through this research, we expect to
achieve the following benefits:

61. Provides an educational research
method based on big data analysis, enriching
the tools and means of educational research.

6.2. Invented and proposed a new
algorithm to obtain search suggestion text on
the web.

6.3. Deeply explore the potential of
search recommended texts on the Internet for
data analysis or data mining, providing
educators and decision-makers with more
accurate and comprehensive data support.

6.4. Provide data support and
reference basis for the optimal allocation of
educational resources, the formulation of
educational policies and the promotion of
educational innovation.

6.5. Promote digital transformation in
the education field and promote the
globalization and popularization of education.
7. Beneficiary

Identify groups who will benefit from
the research, including researchers,
policymakers, educators, and technicians.
Who will benefit from this research:
Beneficiaries of this study include but are not
limited to:

7.1. Educational researchers and
scholars can use this research method to
conduct deeper and more comprehensive

research in the field of education. It provides
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educational researchers and scholars with an
educational research method based on big
data analysis. And we invented and proposed
a new algorithm to obtain search suggestion
text on the Internet. Educational researchers
and scholars can use this new algorithm to
obtain the data they want in any field.

7.2. Educational managers and
policymakers can use the results of this study
to optimize the allocation of educational
resources and guide the formulation of
educational policies. For example, from the
results of sentiment analysis of data, data are
collected from different time periods to
analyze changes in people's emotions about
education. Not only can it collect data related
to education, but you can also obtain relevant
data on a certain subject by changing the
search terms wused to obtain search
suggestions (such as changing educate to
math, etc.), thereby knowing what people
think about a certain subject. Emotions and
emotional changes.

7.3. Education practitioners and
educational technicians can use the findings
of this study to guide teaching practice and
improve teaching effects. For example, you
can find content that people want to learn and

are interested in from popular search words,

and use it to optimize your teaching plans.
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8. Related theories and research

We delved into the theoretical
framework and previous related research
relevant to this study. Through a review of
relevant theories and research, we can better
understand the background, motivation, and
theoretical basis of the current study.

8.1 Theoretical framework

There has been no technology or
algorithm that can automatically and quickly
collect search recommendation text on the
Internet, and there has been no previous
research on data analysis or data mining of
search recommendation text on the Internet.
This study pioneered the invention and
proposed the use of Python crawlers to
automatically and quickly collect search
recommendation texts on the Internet, and
used the collected data for data analysis and
data mining.

8.2 Key concepts and definitions

Web crawler technology and data
mining technology both have a long history.g’10
People use web crawler technology and data
mining technology widely in all walks of life."
Web crawling technology is an automated
program used to browse the Internet and
collect information.”” Data mining is the
process of discovering and extracting useful

information and knowledge from large

13-14

amounts of data. To conduct data mining,

you first need to have a large amount of
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data'®. How to obtain a large amount of data?
In this study we use crawler technology to
obtain search recommendation texts on the
web through a new algorithm we invented and
proposed.
9. Summarize

There is a lot of data on the Internet,
but it is not easy to find the valuable data you
want."® Through the methods and algorithms
we invented and proposed to obtain search
recommendation text on the Internet., we can
automatically and quickly collect search
recommendation texts on the Internet, and
this technology can be used in various fields,
such as collecting data from different
industries, such as collecting entertainment,
education, politics, Data from various different
industries such as medical care are then used
for data analysis or data mining. In this study,
we use "educate" as the main keyword to
collect search recommendation text to collect
search recommendation text on YouTube
websites related to "educate". For example, if
we want to collect medical-related data, we
can use "medical" as the main keyword to
collect search recommendation text to collect
search recommendation text on the YouTube
website related to "medical". Of course, we
can also use this method to collect search
recommendation text from other websites,

such as Google, Yahoo, etc. We can also
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change to different countries and regions or
browser languages in the Python crawler
code to collect search recommendation text in
different countries and regions or regions
without language, search recommendation
text in different countries and regions or
regions without language will vary. When we
collect data in this study, the country is set to
the United States and the language is set to

English in the code.

Material and method
1. Literature review and theoretical analysis

In this study, we systematically reviewed
the existing research results and theories and
discussed their applications, advantages and
disadvantages, and future development
directions in specific fields. Through a
literature review, this paper has an in-depth
understanding of the application of crawler
technology in data collection, the role of data
mining technology in information discovery
and knowledge extraction, and the transformation
and impact of information and communication
technology on education. These theoretical
analyses provide important theoretical
support and guidance for our research.
2. Algorithm design and optimization

In the course of the study, we designed

a new algorithm for obtaining education-

related data to obtain the text of search

PBRU Science Journal
Volume 21 Number 1 January-June 2024

92



suggestions on the web. The algorithm can
efficiently obtain a large amount of education-
related data from platforms such as YouTube,
and extract education-related knowledge
through data mining technology.
3. System design and implementation

We have designed and implemented a
complete system based on crawler and data
mining technology, including data collection,
storage, cleaning, analysis, and display
functions. The system can automatically
collect education-related data from the
Internet, process and analyze the data, and
ultimately present valuable information and
insights to users. The design and
implementation of this system are an integral
part of the research work, and they provide
technical support for the in-depth analysis of
the current educational dynamics. We invent
and propose a new algorithm for obtaining
text from web search suggestions.
4. Application examples

We select  specific application
scenarios, use crawlers and data mining
techniques to solve practical education
problems and analyze the effectiveness and
practicability of the method. Through application
cases, the feasibility and effectiveness of our
research methods and technologies in
practical scenarios are verified, and the
practical application in the field of education is

provided with reference and reference.
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5. Construction and annotation of datasets

We built a text dataset of YouTube
search suggestions in education and cleaned
the data, tagged it, and preprocessed it. The
dataset provides a reliable database for
subsequent data mining tasks, and ensures
the reliability and reproducibility of the
research results.
6. Empirical research and experimental verification

Through experiments and empirical
analysis, the effectiveness and reliability of
crawler and data mining methods in this
scenario are verified. The experimental results
were analyzed and discussed, and case
analysis and conclusions were put forward,
which provided important reference and
guidance for subsequent research and
practice.
7. Interdisciplinary research and application

We combine crawling and data mining
techniques with knowledge of educational
disciplines to explore the possibiliies and
application prospects of interdisciplinary
research. Through interdisciplinary research,
we are able to gain a more comprehensive
understanding of the needs and challenges in
the field of education, and provide new ideas
and methods for educational reform and
innovation.  This  interdisciplinary  research
exploration will advance the development and

progress of the field of education.
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8. Algorithm flowchart

We use an algorithm flowchart to make it
easier for people to understand our algorithms.
9. Collecting, Analyzing, and Mining Data

9.1 Data collection

A brief description of the techniques
used in this study: The principle of obtaining

data is shown in the figure below:

cie@etng

I 20 T
Avidy 8 asde Ananit

Figure 1. Search Suggested Text on YouTube.

“ndo"dousuin

When a user enters "educate a" in the
YouTube search bar, some search suggestion
text will be displayed below the YouTube
search bar. As shown in the picture: educate
agitate organize, educate app, education
app, etc. And use the 10,000 words provided by
MiT.csv (https:/Avww.mitedu/~ecpriceAvordlist.10000)
(Of course you can also choose other word

lists, such as larger word lists.) to replace the
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a" in "educate a" in the picture.

word to

collect new data.

Table 1. Part of the content in the "Search

files for text reading.csVv" file

Search term

educate a

educate aa

educate aaa
educate aaron
educate ab
educate abandoned
educate abc
educate aberdeen
educate abilities

educate ability

There are 10,000 such phrases.
Because there are 10,000 words in the file
10,000 words provided by MIT.csv". In this
way, more than 50,000 search suggestion
texts such as educate agitate organize,
educate app, education app, etc. were
collected. Use the following Python crawler
code to automatically and quickly collect such

search suggestion text.
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" Jupyter Data collection gsiss nism (2amem) [ =

Edit View Insert Cel Kemel Widgets Help o Python 3 (ipykemel) O
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import requests
import j
import csv
import r
import os

outubekhl=(language_param!&gl=(region_param} kq=(search_key -

, Tesponse. text)

d, suggestion_text, suggestion mumber, json_data])

. close()

Figure 2. Python code used to obtain search suggested text on the YouTube website. The 1% picture

While crawling: This code reads the in the "Search files for text reading.csv" file.
data in "Search files for text reading.csv". For Then the generated output file: "search_suggestions.csv,
details, please see Table 1. Part of the content the content of this file is as follows:

PBRU Science Journal
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Table 2. YouTube search suggested text data obtained through a crawler

Search Suggestion  Number JSON Data

Keyword

educate educate 512 ["educate a",[["educate alabama",0,[512]],["educate agitate

a alabama organize",0,[5612]],["educate and celebrate",0,[512]],["educate

app",0,[512]],["educate ai",0,[512]],["educate
antonyms",0,[512]],["educate america act",0,[512]],["educate
academy",0,[512]],["educate a child",0,[512]],["educate about or
on",0,[512]],["educate anagram",0,[512]],["educate agitate
organize wikipedia",0,[512]],["educate a woman you educate a
nation",0,[512]],["educate
adny",0,[512]]1,{"k":1,"q""uBLP_gtJHpxRMi9ygIRwfD-dvuM'}]

Prepare a list of words or phrases

¥

Generate "Search files for text reading.csv" files using lists of words or phrases

¥

Read the search terms in "Search files for text reading.csv"

¥

Perform a YouTube search

¥

Extract search suggestions

Save search suggestion text

Figure 3. Algorithm flowchart for data collection

Data analysis: When we use a Python education app, etc., we use the following 8
crawler to obtain search suggestion text such codes to analyze the collected data from
as educate agitate organize, educate app, different levels or aspects.
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9.2 1% code used for data analysis
Code description:
T jupyter 1amwumsssum (eanem L

B+ »x a0 &+ »Es BCH &

Figure 4. 1% code

Analysis results: Use this code”. A data with the largest Total Heat value output
total of 14878 words and corresponding "Total by this code.

Heat" values were output. This is the first 10

Table 3. Part of the data output by 1% code.

Word Total Heat
education 4263.189847
educate 2749.069812
in 1176.302716
is 1082.611081
what 984.2769601
of 665.8920437
meaning 570.5850557
fnaf 567.9055954
educating 564.8674301
for 538.6324134

PBRU Science Journal
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Taking the seventh word "meaning” as an example, we can predict that people may want to know the

meaning of education. This can help teachers and others explain the meaning of the courses they are

learning to students in the course, thereby improving students' enthusiasm for learning

9.3 Second code for data analysis

Jupyter 2awnms1oum (Gaaem

Figure 5. Second code

Analysis results: Use this code. In

total, the code outputs more than 50,000 lines

Table 4. Part of the data output by the second code

of data. This is the top 10 data output by this

code, including the same rows.

Text column Score
education promotion apple 38917.7
education promotion apple 38917.7

education clarity 38880.16
education teaching quotes 38879.61
education teaching quotes 38879.61

education ideas 38879.44

education ideas 38879.44

education ideas 38879.44

education ideas 38879.44

education innovations 38870.42
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Taking the No. 1 “education promotion apple” as an example, we can predict that Apple Inc.’s
promotion activities in the field of education are very successful and have great influence.

9.4 3" code used for data analysis

T Jupyter 3 mems sswm (EsaRm [ ogout
File Edit View = Ce Kernel Widgets. Python 3 (ipykemel) O

+ % BB A+ % PE5 B C W v =

(1], reverse=True

Figure 6. 3 code

Analysis results: Use this code'®. The of data. This is the top 10 data with the largest

code outputs a total of more than 10,000 lines Probability value output by this code.

Table 5. Part of the data output by 3" code

Text Probability
cookies making course 3.79E-05
course navigation instructions 3.79E-05
fisheries course subjects 3.79E-05
cookies making course 3.79E-05
erase course 3.79E-05
education refresher course 3.55E-05
education aide course 3.55E-05
education supervision course 3.55E-05
education trading course 3.55E-05
embedded course meaning 3.39E-05
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Taking the No. 1 “cookies making course” as an example, we can predict that many people want to
learn how to make cookies through the “cookies making course”.
9.5 4" code used for data analysis
= Jupyter 4 swumasows @ames F

B+ x 2B 4% PETEHCH

Figure 7. 4" code. The 1* picture

20-21

Analysis results: Use this code™ “'. The code outputs data for a total of 500 subjects. This is the first

data output by this code.

Table 6. Part of the data output by 4" code

Topic Words

0 durham:  0.00023397283803205937, lifelong:  0.00023397283803205937,
release:  0.00023397283803205937,  lottery: ~ 0.00023397283803205937,
dvd: 0.00023397283803205937, peer: 0.00023397283803205937,
para: 0.00023397283803205937, dynamics: 0.00023397283803205937,
magic: 0.00023397283803205937, rep: 0.00023397283803205937
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Taking the first data row ranked first among them as an example, we can predict that many people

may be interested in educational content related to "magic".

9.6 Code 5 used for data analysis

Z Jupyter 5amkEssoum (@aunem A oo

B+ xaB 4 pET BCH

Figure 8. Code 5
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t-SNE Visualization of Text Clusters

100 A

501 e

-100 A

Cluster 0
Cluster 1
Cluster 2
Cluster 3
Cluster 4
Cluster 5
Cluster 6
Cluster 7
Cluster 8
Cluster 9

L J
Cluster 10

Cluster 11

Cluster 12

Cluster 13
Cluster 14
Cluster 15
Cluster 16
Cluster 17
Cluster 18
Cluster 19

L5

O

=150

Figure 9. Picture of the output of code 5
Use this code 22-23, the data is divided into

20 categories. You can find more related data

-100

50 100

in the same category by checking which

category the relevant data you are interested.
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9.7 Code 6 used for data analysis

T Jupyter Gasnssssen (EamRs A

B+ xaB ¢¥PETECH

Figure 10. Code 6. The 1% picture

Analysis results: Use this code®, the 0.9580932966047571}. We can know that the
output result is {positive’: 0.02999141996374451, results of people's sentiment analysis on
‘negative’:  0.01191528343149841, ‘'neutral": education are neutral to positive. We can

PBRU Science Journal
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learn about changes in people's sentiments at different time periods.

on education by collecting and analyzing data

9.8 Code 7 used for data analysis

T Jupyter 7msemsoonm Esanm A
Python 3 jpykemel) O

B+ %28 4+ »iET BCH i

Figure 11. Code 7. The 1% picture

Analysis results: Use this code®™, the communication technology for education'.
code ranks more than 50,000 lines of data by This is the top 10 data with the largest
similarity to the text ‘information and Similarity value output by this code:

PBRU Science Journal
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Table 7. Part of the data output by code 7
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N

.

([

Document

Similarity

education communication and technology
education communication and technology notes
education information technology

education information technology

education information technology

education information technology

education communication & information
education information technology pdf

education information technology pdf

education information technology journal

0.816496581
0.730296743
0.707106781
0.707106781
0.707106781
0.707106781
0.612372436
0.612372436
0.612372436
0.612372436

Through this method, we can quickly find the collected search recommendation text data that is

highly relevant to the topic you are interested in.
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9.9 Code 8 used for data analysis

= Jupyter 8mwusssswe (=anem A

B4 XOB e PETECH

Figure 12. Code 8. The 1% picture
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Analysis results: Use this code™ ", we

screened 55,945 rows of data, and 818 rows

Table 8. Part of the data output by code 8
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of data were identified as anomalies, 10 of

which are as follows:

Text Anomaly
how to teach the abc to preschoolers TRUE
how long can you be absent from school TRUE
what happens if your child is absent from school TRUE
education achievement of rural population of uttar pradesh TRUE
education achievement of rural population of uttar pradesh TRUE
education action plan for the belt and road initiative TRUE
education activists who is the youngest nobel prize laureate crossword TRUE
who is the girl in the education connection commercial TRUE
adam and eve how did adam die TRUE
how old was adam when he left eden TRUE

These TRUE outputs indicate that these sentences can be identified as anomalies in the text data. In

this case, "abnormal" may mean that the sentences are different from other sentences, may contain

some special keywords, topics, or grammatical structures, or they may not conform to the normal

pattern of the dataset. In textual data, an anomaly often indicates something different or unusual from

the rest of the text that may require special handling or attention.

These sentences are different from
other parts of the text in that they introduce a
different topic or issue, or their grammatical
structure differs from other sentences.

The GANomaIy29 model may find that
these sentences differ from other sentences in
terms of vocabulary, grammar, or subject
matter, and therefore mark them as
exceptions. In practice, these anomalies can

be further investigated to understand their

causes and what they mean in the dataset.

We can also use the output results of
two or more of the above eight codes at the
same time to analyze and get the results. For
example, use code 7 to find the search
recommendation text related to ‘'information and
communication technology for education’, and
then Find the popularity of search
recommendation text related to 'information and
communication technology for education' in

the output file of code 2.
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10. Data mining methods using CRISP-DM

This Part follows the CRISP-DM (Cross-
Industry Standard Process for Data I\/Iining)30
framework and outlines the data mining
methods used in this study. CRISP-DM
provides a structured approach to data
mining projeots“. including six phases:
business understanding, data understanding,
data preparation, modeling, evaluation, and
deployment.

10.1 Business understanding

In this study, we invented and
proposed a new algorithm to get the text of
search suggestions on the web. We then use
this new algorithm to analyze and mine
education-related data to extract insights and
inform educational research and practice.

10.2 Data understanding

The data understanding phase involves
acquiring, exploring, and assessing the
quality of the data set. This study uses a
Python crawler to collect education-related
search suggestion text from YouTube and
evaluates the relevance and completeness of
the dataset.

10.3 Data Preparation

Data  preparation involves  cleaning,
tfransforming, and integrating datasets to make
them suitable for analysis32. In this study, the
search suggestion text was preprocessed to
address issues such as noise, missing values,

and data inconsistencies.

: PBRU SCIENCE JOURNAL
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10.4 Modeling

In the modeling phase, the study
applied various data mining techniques to
extract patterns and insights from the prepared
dataset™. Algorithms such as machine
learning including clustering, classification
and sentiment analysis were used to analyze
trends and themes related to education.

10.5 Evaluation

The objective of the evaluation stage is
to verify the performance and validity of the
data mining model®. Using web scraping,
data analysis, and mining methods, this study
has made significant progress in predicting
education-related trends and emotions.
Through these methods, we found many
valuable insights that further demonstrated
the validity of the model.

10.6 Deployment

The deployment phase consists of
assembling data mining results into actionable
insights for stakeholders™. The study presents
findings and recommendations for data mining
analysis, highlighting opportunities for improvement
in educational research, policy development,

and practice.

Results and discussion

This part presents the results and
discussions of data mining analysis using the
CRISP-DM method. These results provide
valuable insights into education-related trends,
topics, and sentiments extracted from search

recommendation texts collected on YouTube.
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We used in our code: TF-IDF analysis,
BERT text embedding and similarity calculation,
Naive Bayes text classification, LDA topic
modeling, K-means text clustering and t-SNE
visualization, Aspect-Based Sentiment Analysis,
Technologies such as inverted index and
cosine similarity calculation, GANomaly
anomaly detection, etc. Regarding the 8 data
analysis and mining codes, each code is
generally independent of each other, but the
results output by the code are used for
comprehensive analysis.

1. Trends and patterns

The analysis reveals top trends and
suggested text patterns for education-related
searches, including top topics, keywords, and
sentiment trends. The study identifies key
themes and areas of concern for the
education community.

2. Sentiment analysis

Sentiment analysis of search
suggestion text reveals the emotional tone
and attitudes expressed toward education-
related topics36. The study examined positive,
negative and neutral sentiments to assess
public perceptions and opinions. We
concluded that people’s emotions towards
education are Neutral to positive.

3. Topic clustering

Subject clustering technology groups
similar search suggestion texts based on

semantic similarity37. This study identifies

“““ PBRU SCIENCE JOURNAL
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clusters of related topics and can use text
from different clusters to find more text that
you might be interested in, to find information
that people might not have known before, and
SO on.

4. Outlier analysis

In addition, this study also performed
outlier analysis to identify abnormal patterns
or extreme values in the data set™. Outlier
analysis helps to understand abnormal or
abnormal behaviors in the data set, providing a
more accurate basis for subsequent analysis.
These may be Data that people don’t often
pay attention to but have a certain degree of
popularity. Analyzing it may yield unexpected
results.

Conclusions

We conclude the main findings and
implications of the data mining analysis of
education-related search suggestion text. This
part also outlines the possibilities for using the
algorithms and methods of this study in future
educational research and applications, as
well as in other industries.

The results reveal educational trends,
themes, and sentiments reflected in the
suggested search texts. The analysis
provides valuable insights for education
researchers, policy makers and practitioners.
In this paper, we invent and propose a new
algorithm to obtain search recommendation

text on the Internet. The technology can be
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used to obtain search recommendation text in
any field on the Internet. At present, it is the first
method and algorithm in the world that can
quickly —and  automatically  obtain  the
recommended text of internet search. Moreover,
this study is also the first international data
analysis and mining of Internet search
recommended texts.

Insights gained from data mining
analytics have had a significant impact on
education, including curriculum development,
instructional  practices, and  educational
policymaking. This study highlights further
opportunities to improve educational outcomes
using innovative data-driven  approaches.
Leveraging data creates more new possibilities.
Recommendations

For future research, we can gather and
examine this data at various intervals to
compare and observe how data analysis and
mining outcomes evolve over time. This
method allows us to study hotspots and shifts
in people's perspectives. We can utilize the
developed method and algorithm and
suggest in the study to generate search
suggestions on the Internet for research in
various domains or subdivisions. It is utilized
to gather data from various fields or
segmentation directions for the purpose of
data analysis and data mining. For instance,

in several educational sectors like computer

: PBRU SCIENCE JOURNAL
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education, mathematics education and
English education, or in diverse businesses
such as entertainment, education, medical
care, politics, etc. This study achieved a
world-first by developing a method for quickly
and automatically collecting a new type of
data - search recommendation text from the
Internet.  This  successfully fosters the
advancement of web crawlers' data analysis
and mining technologies.  Introducing
additional options and potential to various

aspects of life. Any to increase efficiency.
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Abstract

The purpose of this research was to study the growth performance and economic return of
sex-reversed male Nile tilapia in earthen pond cage culture with high density through the Internet of
Things Technology (IoT). The experiments were conducted with a completely randomized design,
carried out under three treatments each with three replications. The stocking densities were 30
fish/mS/cage (T1), 50 fish/m3/oage (T2), and 70 fish/mB/cage (T3). The research methodology
consisted of two stages. In the first stage, instruments for measuring dissolved oxygen, water
temperature, and closed-circuit television cameras were installed, and the aerator was controlled
through a smartphone using Internet of Things Technology (IoT). The second stage involved culturing
Nile tilapia with an initial mean weight at 40.83 g/fish in each treatment for 5 months. The findings
revealed that tilapia in T1, T2 and T3 exhibited mean weight growth rates of 442.38, 431.36, and
438.92 g/fish, respectively. The specific growth rate was found to be 1.59%, 1.58%, and 1.57% per
day. The survival rate was 88.33%, 84.67%, and 84.33% respectively. The result showed no
statistically significant difference at 0.05 level (p=0.05). However, the feed conversion ratios were
1.53, 1.63, and 1.64, respectively with a statistically significant difference at the 0.05 level (p<0.05).
Throughout the fish culturing process, real-time data on dissolved oxygen levels, water temperature,
aerator control, and pond images were accessible via smartphone using IoT. Finally, the cost of
culturing sex-reversed male Nile tilapia was found to be 60.21, 59.34, and 57.06 baht/kg with returns
rates of -0.33%, 1.22% and 5.16% respectively. In conclusion, cage culturing of tilapia using 10T in

earthen pond facilitates high-density fish culture, resulting in better yields and economic returns.

Keywords: Tilapia aquaculture, Return, Density, Internet of Things
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sznausae Argniuglan A1aus ANTEd
AN uaziTaIngs aAugAnIsIdannIg
a Iy d;l/ a2 .78
WATTINARLLUNUNTIAENLA A

T MINNIRENTIINITAIIATAATUNIN
1 1 heu Inenmadaamninun luseudngg

o ] o

ntsgudnnisiasgiavinuesdan laun

AUNNN (29ATaLTEE) UFNNueanTiauazans

q L]
v

UN(NAANTNFARART) ANAINLTRNIAANN (pH)
wariFunameniuflasu@aansumeans)® "
Tneldiadasile foll sunmueandiauazans
51u1§1 Lmzfqmugmmu Oxygen sensor model

PR-3001-DO-NO1-20 daaa Nt unsaLilumng
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(pH) 1AelLATRS YSI Professional Plus Wazimen
wanlalesulneezasdauanTudis HI97700C
anunvnisiaslduefunun 1,600
A9 As agnialugudizauinisinemg
o a = al
paNUTeyAsHgRianaies Anzinalulad
NERT NWINENARINTANWIIYT Insaninaes

tagunsaanenin laazaan

NAN15248
1. NSYNUARITEULDULADSL T AUDIRTTN
adlutannaas
NARALNITNNIUIANTELLRUNBFLIIR
J9@INGY WAZNSUARAINA (Table 1) Tneinns
naaesldaussuy wazldiseeunadTuno
aendiauazangluth fqmmﬁﬁn N13AILANNIT
Tadlaesesditinunuluialutiedeania
fRn1IMAaad LATNITLEAIAINLARE LI
JaaUTI BN TEFUAENL AN AL AN 93

annninu

Table 1. Operation testing of the system on real-time reporting of dissolved oxygen levels, water temperature,

images of pond and aerator control through smartphone using Internet of Things

Time Function of system controlled through smartphone
(number)
Dissolved oxygen Temperature Aerator control Real-time
levels images
1 v v v v
2 v v v v
5 v v v v
4 v v v v
5 v v v v
Operation rate (%) 100 100 100 100

* Operation rate (%) =

The number of times the system has functioned. x 100

The number of times the system has been tested.
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TAENITNAFBUNITFEIIUIZLUAIUIN 5 AT

NULT TTULAINITONINITINEUNS hazdITln

Wapseanulladnfiasy 559 Anily

ANNANNNTDN9LE 100 Llafidist

2. msAnEMsas R ulsralatatlainwa
darfiandaadnwALiuninEumy 40.83

[ tﬂl d’l v A = %; o 1
N5 Welaea s 1 1maw daniuiningendng

122.86-126.37 N§N (Table 2) TuiAauh 2, 3

waz 4 emsnisipuindenaldunnmneiu Tu
AouTt 5 1Ua17ALIANIUILLL 50 Lag 70
pia/u’ ﬁfé’m'm%‘w?ﬂ;Li?mim%qﬁmﬁﬂ 431.36
LAY 438.92 n5u anadndntlaiasenany
MUY 30 Fia/u° ﬁﬁﬁmfmﬂﬂﬁm GHEIEN
¥amin 442,38 niu Aeliiuansnefun19aia

(p=0.05)

Table 2. Growth rate of tilapia (Oreochromis niloticus) cultured in cage earthen pond 5 months

Time (Months)

Weight (Grams)

30 (fish/m?)

50 (fish/m)

70 (fish/m?)

0" 40.83 +2.31

1" 122.86+2.75
2" 165.58+5.68
3™ 248.92+33.42
4" 353.13+22.49
5 442.38+21.03

40.83 +2.31
123.63+7.99
164.83+28.87
248.02+40.07
386.70+36.72
431.36+41.19

40.83 £2.31
126.37+£26.10
162.80+30.79
219.25x24.82
352.75x27.80
438.92+32.84

*NS, no significant differences (p=0.05) in the same row

VoY
a A

darfamaaslumanunuiuiy 30, 50
uae 70 da/a’ HAnedsiinfifint udedy
InAAYIAY A 2.6840.14, 2.6020.27 WA Y
2.650.22 NFU/41U ANNA1AU (Table 3) AALDY
ANy AuInaTwIzaeslan windu

o

1.59+0.03, 1.57+0.06 WAZ 1.58+0.05 laFidus /i1
ANNENRL 1SS RINNNITRRmANE WA an T
AedeAn UL 30 Fa/’ dsnnssan
mﬂqqndﬁfqmmimmmﬁluj B 88.33£2.89% ,

84.67+1.75% WA Y 84.33+2.56% AN A A 1

INNIFAATIZINLIN NTaeLaTiana 3 seAu
ANTNUUNLLL FANAUNNT 92U (0T WiNaRARN
ATLNINUN UAZNITANEINIA A0 WiRNMN
442X -~ = .

RANINNTUFAATU ANNITIRTTY AL IAANINTE
LAYARTINIFAARANE TR AINILANANNNISEDTA
NezAuilad1Aty p=0.05 uASMIINITI ALY
RV RERIMOE (Feed conversion ratio: FCR)
4 . 4

WegugAnI1InAaes Wudnlanniiaaendy
PUWUU 30 /0 Hemaniaasuannigudly

a o

\HanngnAe 1.53+0.03 uansNat g Aty
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PUILUY 50 WAL 70 A9/8° A 1.6320.02 LAz

.

1.64+0.05 ANNANAL

Table 3. Growth performance and feed utilization of tilapia (Oreochromis niloticus) cultured in cage

earthen pond with different stocking density for 5 months

PBRU SCIENCE JOURNAL
Uy U021 atudl 1 wnsen - Squisu 2567

Growth parameters

Stocking density (fish/m®)

30 50 70
Initial length (cm) 11.71£ 0.49 11.71£ 0.49 11.71£ 0.49
Initial weight (g) 40.83+2.31 40.83 £2.31 40.83£2.31
Final length (cm)™ 26.47£0.42 27.01£1.96 26.63+0.40

Final weight (g)"™

Average daily growth (g/day)™
Specific growth rate (%/day)™
Survival rate (%)

Feed conversion ratio (FCR)

44238+ 21.03
2.68+0.14
1.59+ 0.03

e 88.33+2.89

1.53 £0.03°

431.36£41.19 438.92+32.84

2.60+0.27 2.65+0.22
1.57+0.06 1.58+0.05
84.67+1.75 84.33+ 2.56
1.63 +0.02° 1.64+0.05°

*Mean in the same row with different superscripts are significant differences (p<0.05).

*NS, no significant differences (p=0.05) in the same row.

3 NSANHINARBLLNUNNFLAENLA NS

huUa WA
Funuaesninasslandszneudag
(Table 4) AngniugLan(faaz 4 L) Ansyda
(57.29 LIM/TANTTNAREY) ATWAIITU (Tl
LL@Z&’WNV%LP]?‘@\?QU‘LE’] 258.05 UN) LAY
Arewnstlan Andusnldarasieganimeaasd
ANTNVNUILUY 30,50 LAy 70 A/’ Wi u
21151942268, 3,24243+183.28 Lha £4,437.19+400.58

U IANANARLIRAE LN TY 35.14+0.90,

54.78+5.27 WAy 77.81+7.66 Nlaniu/nizdy An
udunudenlaniuivindy 60.21£1.13,
59.34+2.32 Way 57.06+0.47 unn/ilaniu &
HAABULNUNTIAE LYY -6.90+38.81,
44.42+132.96 LAy 231.38+60.46 UIN/NTLd
uaznieuenuanauunduilafidusas
o -0.33£1.85, 1.22+3.98 L a4 ¢ 5.16+0.88

waffus/nssds ANANAL
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Table 4. Economic returns of tilapia (Oreochromis niloticus) culture in cage earthen pond for 5 months

ltems/cage Stocking density (fish/m®)
30 50 70
1. Cost (Thai; Baht)
Fish fingerlings1 360 600 840

Fish feed” 1,347.35+22.68
Depreciation cost’ 57.29
Electricity and fuel cost 258.05
Internet of things cost’ 92.50

Total cost 2,115.19+22.68
2. Fish production (Kg/cage) 35.14+0.90
Production cost (Baht/Kg) 60.21+1.13

3. Income (Thai ; Baht)

Total income from selling fish®

2,108.28+£54.10

Profit/cage® -6.90+38.81
Profit/Kg’ -0.21+1.13
4. Return on investment (%/cage) -0.33+1.85

2,234.59 £ 183.28
57.29
258.05
92.50
3,242.43+£183.28
54.78+5.27
59.34+2.32

3,286.85+316.01
44.42+132.96
2.36£2.16
1.22+3.98

3,189.35 +400.58
57.29
258.05
92.50
4,437.19+400.58
77.81£7.66
57.06+£0.47

4,668.57£459.54
231.38+60.46
4.14+0.37
5.16+0.88

Note: 1. Fish’s cost 4 Baht for one fish

2. Feed's cost for 27 Baht each kilogram

3. Cage’s depreciation from cage cost one cage 550 baht /48 months

4. Internet of things cost on one cage 1,110 baht /60 months

5. Market's selling price 60 Baht (Phetchaburi, Thailand)

6. Total income subtract with total cost on one cage

7. Total profit divide by total fish weight

4 pnanwidn

AN luLe semdeAliuNImAAeY

(Table 5) ludunvinisgudadnuininian

v
°

NUINRABATZEZIIANNIMNARRINANANNLTY

n3aLuAN9 (pH) BE3TNI19 6.9-7.6 HrUNNHUN

a89¥1n919 28.5-29.6 avA AT A UTHI0
BRNTIAUAYANELINGEITUIN 5.1-5.8 HaANTW/ART

wazFunsuenluitasanagszudng 0.03-0.09

Hadniu/ang Teag ludaenianumnizansie

AN9LALNAR TN
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Table 5. Some major water quality parameters in earthen pond

Parameter Mean £ SD Range
pH 7.27+0.26 6.9-7.6
Temperature (°C ) 29.17+0.42 28.5-29.6
Dissolved oxygen (mg/L) 5.52+0.30 51-58
Total ammonia nitrogen, NH, (mg/L) 0.07+0.02 0.03-0.09

andsana
NNSINULBITEULAUNDS LT AU DIRTTWRY
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= o o &
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tanfla Tnaniswmuimalulatdaasa g sy
Arfumnziassdantialungeds @Wananilynin

o o o a

Jmdndend Inelfioumesinliuineendiau
nazataluui gunsnlimwaasinAnguuni
22911 gunsalimuigesinAAddunsad
AN9TBIUN (PH) ATLANLATAANDINIALAE
e lienunslan nuaNTTULEIN1ITRNNaL
val a = o
Taawazinensnslaanuianelaluseiunan
UBNAINT 29709 MWINA'” 99189 UNIWEILN
& - - .
sruunisiagdantialutenu tnanisin

walulagaumafiinuasassnaannldlunng

MINATAATUNINGT UAZTIENIUNANIUANN TV IV
lAnaaniaan arnnsadegunenlvinaiueiy
an1minu uaziinisudeimeuieldslialng

a

. S , v &
FEMINNN9ALN Teaunsndaslinsaenlanila

De

a a a d%’ 1 = o o a o
Fse@NBNI NNy Wudeqiuiun1sIaeil
Fawinladnlaniaesaan ey 70 fa/s’
A o al | X
H8maINIImauuNUNgIndnlanniassAany
NUILUY 30 waz 50 fa/n’ TefadudnAny
tsrnnnilaaenistinmaluladdumefidnues
#33nAantaaluniasetanfialunnsseany
y L4 a¥ase  a

AMWINLAzNNIANATRsALN livINNNaFNeNA
Tan1unana3ann liUseMasaA TN U WL
70 s/’ dapsdinnaasoyiulalaiduilng
nisAnsnIsasLAuinnisifeslalia
wilaatwea

- & a | a A A

Feauniaasntaialudefnunldinng
WNaNA Iaadasglanaanenn 3-5 UR AT
ansUant 3 A9/M1919GNAT IHRIUITANNY
Tl9hiu 20 wWefidus sauiunnsldilaaan
THnanaee 6 1mew aliuananyseunn
650-1,000 A lansu /13 Amilu 0.40- 0.62
Alansu/A19NAT " TILANFAINAINNIINAADY
INANaNARLRAE 35.14-77.81 Dlansusanszd

g 3 1° wreAaly 11.71-25.93 Alanfu/a’

PBRU Science Journal
Volume 21 Number 1 January-June 2024

122



Y X - o A a o ' =
fanealwnszimindaniasuAulaes i
< ! o s a Il
umanaIn Uszneuiulddnasmneinialule
mlilaasarmuinduunnidls feaenndes
Aunisidaslantamad lutesulaglaiin sl
a1 ludszmaan® wusndanfanilaaslu
8731 6 waT 12 Ay/m1saung Wiamnsgnigagy
Tishiu 34 wWefdus IaduganIsaEanuLdn 0
n1snaaesntaeslan 6 sa/mn1snamng 1
HANAR 0.84 NlanFu/A1919INAT daugANIS
naaedNUaaslan12 fa/m1sanng Wnanan
1.1 Alansu/m139mms aziiudndanilaeslu
M5 6 HA/ATNNAT WRaNaRaLnvinLan
' v a o ! S A
AARANTINLNATINALALSAY N1TUane LA e 12
o 2 A o~ = ¥ o
AQ/ANTIUNAT TUNN LU NANAR LT WEUEN
wagAamlIlatavilu 14 waz 9.1 nu/dn
o o al =S dgl a ]
AINANAL HnsAnnisdssdantiamal lutie
AUNHNIIFENRINA UninUans 3uFW 98—
112 NN Uaaeludnan 3 waz 11 A/ANT19HNAT
pasaNaeLlungn 74 44 nudndanilaas 3
f/A1T AT DeRsnaesoALTamingy 192
A5 Anan@amn 0.63 NIANFTN/MITIUNAT TIAINGA
1o Laeean 1159m9NmRs N RmaR Ll
214 NN LazANANAR 2.1 Alansu/mnsammg ®
Feazinlednnisliannalutieaz linanany
AIUUADAARBITLNINAADIT
WanFauisuiunisassdaniialuiian
o e o 5 & ~ e
Peruutntnunde azaealanialanananm
30 AlanFHA’ wasH 8mTINN998Agann 90% Feann

sl lduananilan 11.71-25.93 Alansu/®

WATREMNINN370ARNE 84.33-88.33% TN NANAR

“““ PBRU SCIENCE JOURNAL

& Sy Ui 21 atufl 1 unsew - Siquisu 2567
T A

o P : o oo g a
waranINTanm1aNeInNgn Tadaninliuanas

- A g &
FaiuIuiuszuuaasinn I lunnaaesilan nng

¥
o 6 ¥ '

Al sdan e nInanITIAee usnas
Gdaslutieiisvuutinainds Snnslnaie
¥hmaennainlsianiinisesyiulniand
deulBeneusuntsdesaniufily
needalnaandng seiu uazane “ ldnanes
desdanviufinlunssdansnueaiudiiden
NIzIden AMTAQNITNLLT SRIIAITNIUINUY
27, 30 uaz 35 pia/u’ Gudutldestinminieds
120.43 Ny 1A 0du87 98 Fu WUGIA9IY
WA LN Sy 27 F/a Uanviuiiad
swiniadngavineg 876.51 ns fiwniniaiu

o

WAL 7.70 NSN/TU LATEIIN1370ALRAE 91.36%

= a o o

o o = oA
I T TN P LD G [ Pl P I AR FI IR 2 e B Y
=
N

1
o

s .o .
R9IN1TU AR N MUY

azagi 70 Ao/u’ a9
uNna1 luaunisasyEu e dnminEusiu
109U AN URNNANANG v uazAuy
~ % o a w v o kg
naaesiuninBuAulnameaiun1maaeeil
4 X O
Wataniunan 1 heunduininassendng
122-126 niu Turnueh andng e uwazane '
Wwaaduinan 98 4u ananisaiyiuln
wminieaugaving 876.51 n§u wniieuiy
& 9 Y de se a4 A
ANLALN 4 beeu annuminilnan AW 1
ANN1IMAaRIRarduiuiinilan 252-386 n5u
FaNumIndasndinisiduaeaNAnm sxeu
warAnE' AINNIINAABIRUIMINIANLRAsIAS
414 2.60-2.68 N5U/AU TIUALNIINIINAADIUD
ANANG 721 wazAnLy " 1uA W NRUMITNWAN
\@Ae 7.70 Nd/AU nendsenamaunsdayanig

wetanfanlaswalunsedsauin 50 §° AR

PBRU Science Journal
Volume 21 Number 1 January-June 2024

123



dhawliazaon ldgnlaimnin 30-50 nfnaesly
BRTIANUUILUL 30 F/a° F28ZNANNITLALN
1seund 4 1Hau15 Fu azlANANARIUIA 800-
900 NFN/Fn"° e T e UAUNNTAS B RALALN
luszazinaindu ualsmnaniaasayinlnids
Unmdnuieg 431.36- 442.38 N5N B9 LiNgN
me A Aoy .
AnssetinaAuTngIng analwwszannig
FR8INANANG T8 U uazALE " Laz NINLlszae®
< ' c ¢ Ao
dunsiaeelugraiuini e uazanm
1ANIINNTALNNI T DAL
AU ULAsRARaLWIUMSA e laulawa
andeyaresnsntlozuslunisdnmn
AU ULATHARDLUNUTaINITAEatialy
vamu wuulilnisifinenialudandn
= 16 1 U n:le a
UATATEITNIIT ® WU FununIsaesaialy
URAUYINAL 43.46 LA 1ansH wal nanaLwn

fauar 21.21 luaneiin1sAneaeannzgide

v
o

A3t Aeuyuviniy 57.06-60.21 un/ilansu
LardnIINanaLuuienay -0.33-5.16 1Windn
=

FUNUNFININLAZNARALUNWAIN N

) al
v v v '

MHmzszULN AR A ANgTES uazAn i
g miuginsainiainenie Fenaiduslutie
AulaifAndanadenann gosnnl quie 14
AU LA AR B LN BN IAE AN
Haludefuresnguani@nannsnl fusi

o v o

wdanzien sendnengulaideslaniinfeii

v
o ' ° '

R
= o & s o o oAl
AU LLmnqu‘wL@mﬂmimmmmumm WM

vefiAmraiufin et ludefidunuieds
4771 1rm/ATansu MenneieRe 4649 rmATansu
lunizieRbifafeiumiifidumumuiess
4592 1r/ATansu MenneieRe 4610 LrmATansu

qI/ A =2 9 o dld o
UUAD ”Luma‘ﬁm:rwmﬂmzﬂg%wum?m?:uu

e PBRU SCIENCE JOURNAL
Uy U021 atudl 1 wnsen - Squisu 2567

loT 11l fanlussuuians HFunuingandnaes
NANANITNAUNTAIINUAY AINTANELEN U6inTg
pfiuanuaanguilifoyniayuiiiasainsan
danaudeldrnanamasuunugs T
SUANHUB AR EIASITR NANA MAANA LN E
TutasnarlsAgenansununisnan Aeiu
maanlunande-ane aaduadadrAmyunn
ARELARDLLNYLLNITIALN
py ~ ae o
WeaulFauisunanauununisiasasail
Aunisaeatanialunssdansinnnuengns
. 4 & -
e LNFURINTNY TN Tansiasataniialy
nevdaudtinazfifunu 53.39 un/Alanii waz
NARDLLNWWNAL 10.53 1afidus® luansh
IR UNRFAWNU 57.06-60.21 u/Alaniu
LATHAMITNARDL LN UTREAY -0.33-5.16 T4
4, y 2
NARDUWNUNFAININ1D1ALHB99 N NN A AT
Anldanalunisinanialuie R lisumu
qeuarlAnanauunuAINg) Anw o sidull
v e & . - .
danpradiunisaealaniuinlunseda Ing
ANANA 78U wazaue ™ lanmaanalaasias
YA U lun gL d9tFnUa10A LN [aunTy
R AIRgNaTILT NudIRERIINIIERLLNY
nneaanuiesay 23.52 lunueinnsAnsniae
ASIUNEMITNANDU WNUWLA S -0.33-5.16
ce oL & v
wlafidus Matlinnznnsasaanlunsydaluana
B T . ¥,
WU A lda1 8 luneaamin luleway
A ldane lunisANaIN A
ludoupmuninunldiaasdan wuan
AMUNINUIARDATZEZIIAINITANEIAAE atlu

InuswNzanAanisasy AL nn e

v
An31*°

PBRU Science Journal
Volume 21 Number 1 January-June 2024

124


https://tdc.thailis.or.th/tdc/basic.php?query=%B0%C7%C3%AD%D2%B3%EC%20%CA%D8%A2%C2%D4%E8%A7&field=1003&institute_code=0&option=showindex_creator&doc_type=0

agUuanis3ae
& - v 1 a
nnaaeatatdavdasnalunsedatanu
[% Na & & a 1 2
potnalulagduinefiunuasdassndadas 19
a1uN90AAAINAUAINUN TUN9IES LA
ANN170 499N URNUENI TN TN LiNBLANBNNTA Y
1 d’/ o v o/ d’l Dd‘ [
Ualase N liaN1snannIsaslan lensesu
Il QI dg/ 15 [ o
ANTNALNLULLIANAY Tasnsndseae™ Tauuziin
A &
AN UNLURNLTHNZ AN TR9n 1T e an Ty
nvda a1usulanaum 30-50 nSu/Fa A 30 6/
5 < ae X - 4
1° g9lun1aeeniagslantavdadsinAnaany

PNLUL 30, 50 waz 70 Fa/u’ 1unan 5 1heu

£ Ao

Fuandandeiliansiniaasyduln Anag
Wiy AuInanwie uazdnaniasanne la
L e e 4 E
WANFAGAU WABAIINITILAERaN T aea
ANTLALNAITHMALILUUAN ALANIINTIAENAINN
wnuiugeeteiiid1 Anyn9adia (p<0.05) Iy
= 1 £ dy d‘ v a o A 1 o
fnasasunulunisaeanindinesii Ae windy
60.21, 59.34 kAL 57.06 U N/Alansu wavi

4 X . L4 X
HARALLUNUN § 91 WIUSTA UANUUNUL I NN 1
WINAL -0.33, 1.22 4% 5.16 % ANNAAL LAAY

1 a 2

Wiiudnnisassdaniialunssdatanumos
wAlulatidumesinueaa WA a N1 70LRea Lo
4 . o
AN UILUUEITU Tne A N MU LU
winnzan TN @sawingy 70 fa/a® egaainlsd
4  d - .
HARBLILNUGINAR uslllalFaunaunNaniside
2. & - - L -
Afunanisagestlanialutenunuyldmis
AN1A" LaZLULANENIAS niasaluszuL
- = 4 A X o .3
wnyuiRen’ vraniniaeelunsedslunmnaaun

14-15

(=3 7 d,/ = o/ 1 a
Tua'" Wuladninaessdantalunsedatiamu

_ PBRU SCIENCE JOURNAL
Uy U021 atudl 1 wnsen - Squisu 2567
poamAlulagdumeFnmIeaasInAale

2 ods
NARBLLUNNAEN AT BEINTN

va

AIANIIANHIATY ATIH AL EHANY

al

daiananuslunisdszynsiisruvauwmaedide

v
o

PRIRTINAINN T LN DWW W1 FL A9 E R T1N
L e o o % . 4 4
Foudun1stintAunlutalaslan e
Usz&NBNINNNTAL WATAINIIDNHUIRLUUN
vnaunn M lud lageasnn Wansunaunisldvin

LATARNANTENLADAILIARDN

nnfAnssNlsenA
1090 UAN AU TUUIN 1IN EATAN
Uy iasegianaiies anzmalulaginums
a o o ~ A v o
NUANENAE TN TIYE WA TN saiuau
sudszanndlunisfnm saniaAnszdUTnng uay
Ansnanssaaspnnalulatiinemnsilinau

doeuaalun1saiiunimeasiluesnam e

LANAITAINDY

1. neNdgzas. ﬁ_jﬁ@mil,ﬁuﬂizaw%mwmi
EY - .
WweNLantia. naNeLNININL TN
NINIWNHATUAZAUNIOL. NPUVNLVINUAS:
2561.
- . o o X

2. A7 neauuAnNg, 9 Audaniila. nsiae
UaHa kN a9, lONANTEILNININU TZNa
NINIWNHATUAZAUNTOL. NPIVNVINUAS:
2549,

3. El-Sayed AFM. Tilapia culture [Internet].
London: CABI Publishing; 2006 [cited
2023 Sep 22]. Available from:

https://www.researchgate.net/profile/Ab

PBRU Science Journal
Volume 21 Number 1 January-June 2024

125


https://www.abebooks.com/servlet/SearchResults?an=el-sayed%20abdel-fattah&cm_sp=det-_-plp-_-author

10.

del-El-Sayed/publication/287293649_
Tilapia_Culture/links/5692200208aee91f
69a606af/Tilapia-Culture.pdf

ATA LEINNDIAY .Lﬁymﬂmumuiuzgq

o

HANARLAN 30 Wi [Bumedidn]. lnasy
aaulail; 2561 [dDaila 2831, 2567].
WnalAann: https://www.thairath.co.th/

news/local/bangkok/1262706

-
o a

AnmAANGA Tennn, sulTA WeLn s U,
NMIMIIRNABLUASNNTAILANYBNTTLIL
Atangaedes, ey iinusiEeynn
AANTINANARIITTUTG]. MR TrY:
NUNINUNRLAITAUATUNS; 2564.

Fua AUNIINIE. N199UNUNNTIREAN
a9Uan. 19819191718 2536;46.
323-30.

$Ms 1109, NANNITANITHNG,
ngamn: driinuwlabeualng 2526.

- 5
NINALANNATNLY. filanisiaeatanly

a

1 v 1
2 v a

nevdaiiufinsfuduonden. fAuwaed
3. NPUNNA: NIENTWNNINEINIFITNTA
LazAauandas; 2553,

pi3 Aeasah, AN3a99ns ANAS.
@mmmﬁﬁmmﬁﬁmef“i%%mm:ﬁzﬁ’w%u
SUITENNNTYTTRG. NTaMN:
annThATszLa AR Nau
1geag; 2528.

Boyd CE. Water quality in pond for

aquaculture. Alabama: Agriculture

11.

12.

13.

14.

.

PBRU SCIENCE JOURNAL

Sy Ui 21 atufl 1 unsew - Siquisu 2567
T A

Experiment Station, Auburn University;
1990.

AnIwa a1aanm, 2l9aud anulisuang,
Usena Arduned uazdsened Sumsauiu.
s A uladinemssaasuzd iy
Wrfumiaeatanfialagdaumaesiin
nnmaiw§QLﬂu§wu. 913617 NA3 AUA
1n99p11 2564;6:531-44.

999 YR, waLwaiAdu 8 4.0
e 2 [Bumedidal. aoiiAdeuas
WENULINEMINGIAY INHATAART,
2567 [Aaiile 21 1.0, 25671, ddeld
ann: wetlwALAdL Tin 4.0 e 2 -
Kasetsart University Research and
Development Institute (ku.ac.th)

a3 isamad. naiaeatan, Runadad
2. UATAIIIA: B1SIUNNTRNW, 2565.
AUANR 7261, TN LEUNAT, AUNG A
dUuin. HaTRIPNANLILEIaMS
IR LR LAY HARDLILNUNNG et
yufinlunsyd S nneafuindeunss
Ae AIIAgWIITULE [Buinasite]. daq
WINNN9UIETNNNATINTTR
LVANENAELNHATANGAFASIT 53: 8197
W, 7121459, a1 FRIUNNLAART,
A28, ANUNAUATUNTNHATUAZA
UNTIUANGAT. NTUNN, 2558 [dhdaile
20 5.A. 2563]. [nTivan: Ngtlszgunig
FWINNT WWINLRLUNBATANGRT

(ku.ac.th)

PBRU Science Journal

Volume 21 Number 1 January-June 2024

126


https://www3.rdi.ku.ac.th/?p=62966
https://www3.rdi.ku.ac.th/?p=62966
https://www3.rdi.ku.ac.th/?p=62966
https://kukrdb.lib.ku.ac.th/proceedings/KUCON/article/get_volum/MjU1OA==/NTM=/MDQ=/4
https://kukrdb.lib.ku.ac.th/proceedings/KUCON/article/get_volum/MjU1OA==/NTM=/MDQ=/4
https://kukrdb.lib.ku.ac.th/proceedings/KUCON/article/get_volum/MjU1OA==/NTM=/MDQ=/4

15. neNdsena. naasaanfialunseda.

LANANTHLLWTNINLTTHE NTENTIUNTAT

UAZAUNIOL NN, 2557,

16. NINLITHA. FUYUUAZHANBLUNUNTALA

Uaflalutiafu AsminuasAzassus I 1
W.A. 2561, [Bunafidln]. ngamn: nau
isegRanIeLszae nandsvag; (i

ila 20 1., 2567: wnildann: unu

NAuLATEFNAN191laza (fisheries.go.th)

- g

17. g930y0d 8N, NIAAINVIRUY

Psunnunils nediAnmn suyudaiiniie

.2 3 & -

neineAwnsenlunsiaeslaniialuy

Uahuresnguandnaunsaliaesilan

fua suatiue anaiies Aadn
=2 v Y v

Welen [NNIANHIAUATIANLIALLEY

3eynyNLiTM9gINANUNLUTA]. Wele:

NWINLNREINZLEN; 2560.

PBRU Science Journal
Volume 21 Number 1 January-June 2024

PBRU SCIENCE JOURNAL
21 atuf 1 unsax - dquieu 2567

127


https://tdc.thailis.or.th/tdc/basic.php?query=%B0%C7%C3%AD%D2%B3%EC%20%CA%D8%A2%C2%D4%E8%A7&field=1003&institute_code=0&option=showindex_creator&doc_type=0

Tel. 0 3270 8633 Fax. 0 3270 8661
Website: http://sciencejournal.pbru.ac.th

E-mail: sciencejournal@mail.pbru.ac.th




	ทำปก วารสาร21(1)สำหรับทำปก แก้1
	1Edited-ED-แบบจำลองทางคณิตศาสตร์เพื่อพยากรณ์ปริมาณการผลิตไบโอดีเซล (ส่งเจ้าของบทความตรวจแล้ว)3
	2Edited-การเปรียบเทียบประสิทธิภาพการทดสอบสัมประสิทธิ์สหสัมพันธ์เมื่อข้อมูลมีการแจกแจงแบบผสม (ส่งเจ้าของบทความตรวจแล้ว)3
	3Eidted-ผลของตัวทำละลายต่างชนิดที่ใช้ในการสกัดลำต้นโคลงเคลง(ส่งเจ้าของบทความตรวจ)1
	4Edited-ผลของแป้งและน้ำตาลรีดิวซ์จากมันเลือด-Dioscorea-sp.-1+(1)+15.4.2567 (ส่งเจ้าขของบทความตรวจแล้ว)2
	5Edited-การพัฒนาเว็บแอปพลิเคชันเพื่อจัดการข้อ(ส่งเจ้าของบทความตรวจแล้ว)3
	6Edited-สมการไดโอแฟนไทน์+(ส่งเจ้าของบทความตรวจแล้ว)2
	7Edited-Data Mining from Education-Related Search Suggested Text on the Web(ส่งเจ้าของบทความตรวจ)1
	8Edited-การเจริญเติบโตและผลตอบแทนการเลี้ยงปลานิลแปลงเพศความหนาแน่นสูงในกระชังบ่อดินด้วย-(ส่งเจ้าของบทความ)2

