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Abstract

Thai University Central Admission System, abbreviated to “TCAS,” is an educational reform policy under the Ministry
of Higher Education, Science, Research and Innovation (MHESI), together with the Council of University Presidents
of Thailand (CUPT) as the hub of operations. All universities have joined TCAS following five admissions application
rounds. This policy has been implemented since the academic year of 2018. Mahasarakham University has partici-
pated in TCAS in every academic year and all admissions application rounds. Every year numerous candidates failed
admissions into programs chosen for clearing house entering the TCAS system. There are problems that candidates
overlooked scores on the General Aptitude Test (GAT) and Professional and Academic Aptitude Test (PAT) as a key
component in a consideration of the program chosen. The candidate’s selection behavior toward a program is typically
based on his/her feelings, preferences, and peers, and parent’s determination. In this study, the Data Mining technique
was adopted, and Decision Tree was used to analyze the data. A result of the analysis was further used to develop

a decision support system (DSS) for the program to be chosen by the applicants to test the program selection and to
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develop decision support systems in selecting programs under ...

analyze the opportunity to achieve before the actual selection of the respective program. The results found that the

Decision Tree at C4.5 represented an accuracy of 91.64 percent, and a total of 358 decision rules can be developed

across 84 programs, and decision rules can be developed as a decision support system for program selection to the

TCAS of Mahasarakham University.

Keywords: Decision tree, TCAS
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Table 1 Data sample
GAT1 GAT2 GAT PAT1 PAT2 PAT3 PAT4 PAT5 PAT6 PAT7 Sum Score
66.58 62.71 68.17 53.69 69.35 57.39 0.00 71.73 66.58 62.71 68.17
59.78 62.07 53.14 63.12 65.20 0.00 0.00 68.52 59.78 62.07 53.14
48.22 50.35 4518 0.00 0.00 0.00 0.00 0.00 48.22 50.35 45.18
45.16 43.31 19.60 43.58 55.50 38.36 0.00 0.00 45.16 43.31 49.60
50.23 52.69 46.06 35.49 47.18 0.00 0.00 49.26 50.23 52.69 46.06
49.73 55.18 40.76 55.71 49.96 44.34 0.00 0.00 49.73 55.18 40.76
59.09 58.94 56.67 65.14 54.11 0.00 0.00 66.92 59.09 58.94 56.67
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I%ﬂi:mummﬂammﬁﬂwm:m aaﬁagauuudmﬁaﬂﬁ
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MINAVWAUAZANNTUTDUDBITDYN lagldnannsud
mwaua (Discretization) Iﬂﬂmmmmwawamunau
Fail ﬂaam 1 NRUALUY GAT (@oufi1), GAT (aauii 2),
GAT (324), PAT1, PAT2, PAT3, PAT4, PAT5, PAT6 Lz

PAT7 :nazibildazdTinisutivszauazuumaantin
4 5zevldun S2audn AzUuIEINg 0.00-39.08 UNUEN
1T (L), 720UNad AzLLbKIZAINN 39.09-51.48 unuea i
(M), 320U AZWUUIENING 51.49-63.88 unueiilu (H),
E:ﬁugumﬂ AZUWLIZTHINY 63.89-100 unwualilu (VH)
LLa:ﬂajuﬁ 2 AZULWIIN (Sum Score) ULITEAUAZL WD DN
1w 4 szavldun szaulamaruwdndnm ey azuu
JINTERIN9 0.00-50.58 unuandu (Low), szdulamaeinn
AN DUNad AZLUWKIINIZAINN 50.59-65.10 LN
fllu (Moderate), 3z@ulamanwdn@nms 110 Azuun
0TI 65.11-79.62 unuaiilu (High), szeulama
NN FN 7 WINFA ATUUBIINITNIN 79.63-100 unn
Adu (Most) :nmsteIsudays n1aanInIzaeves
iaya‘[@m%’@mjuia;&a LRZNRUBATZAUTIAZUUBEINIT
UROITHAZLDHAAY Table 2

Table 2  Variable sample
GAT1 GAT2 GAT PAT1 PAT2 PAT3 PAT4 PAT5 PAT6 PAT7 Sum Score
VH H VH H VH H L VH VH H Most
H H H H VH L L VH H H High
M M M L L L L L M H Low
M M M M H L L L M M Low
M H M L M L L M M H Low
M H M H M M L L M H Moderate
H H H VH H L L VH H H High
VH VH VH H H M L L L L Moderate
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Tayanamey (Data testing) uaziayai3uu3 (Data training)
1a Ummﬂa"ﬂ”ayaLmnmumm%uﬁ avinMITIAIIER
GE %OifﬁﬁﬂﬂﬂiLLﬂdia%mLLUU Cross validation L{un17
uwtistayssaniumsasvseuuuuled lasdenlduuy 10

&% (10 fold cross validation)
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TWsunsuil#lumuddeil de Tsunsy Weka
(Waikato Environment for Knowledge Analysis) (Zdravko
Markov, 2020: 13U lwdl) GfatﬂuiﬂmnsuﬁwL‘%fugﬂﬂs:mﬂ
Wildsunsn madaneddayalasnadanifnmaduun
(Classify) \8anitdulidagula dana3fin c4.5 (J48)
Tsunsn Weka 9zfmadianzidayauazazuaanants
Jazineaciduads Figure 5
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Figure 5 Analysis result

uaz1duaay Figure 6

5
UL 1§ uslg L
GAT1 | GATZ | GAT | PAT1 | PATZ | PAT3 | PAT4 | PATS | PATé | PATT | Sum Score
WH H VH H VH H L VH VH H Most
H H H H VH L L VH H H High
+ M M M L L L L L M H Lew +
M H M L M L L M M H Low
M H M H M M L L M H Moderate
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&
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New data 516 331 358 | 5550 | 3836 | 000 00 5 3.3 i :
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7
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Graphical User Interface (GUI)
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1 Most Most
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3 Most Most

Prograrnming Prediction result

Figure 6 The Creation Classification model
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NanN1IANENIY mylenzidaysluudazazin ldwanisienzian
mnmianzideyadefiduldinmalianed  A1AugNaad (Accuracy) AinANUAKEN (Precision)

v g o A i ' Wd Iy a

dauamullsunsn Weka lasvinmsimssilundazanan 9102103280 (Recall) UazA1ANLAILY (F-Measure)

U
a v

ad v v A . o 4 a wafe¥ ‘o a o
mesitdulidagula (Decision tree) UyU C4.5 WA 51zmwl,aﬂﬂwamsumwmmayja’lmmawmmnmm

Table 3
Table 3  Result
Decision tree (C4.5)
No. Bachelor Program
Accuracy Precision Recall F-Measure Class
1 B.ATM. Applied Thai Traditional 87.31 0.880 0.873 0.871 High
2 B.Sc. Emergency Medicine Operation 88.10 0.885 0.881 0.877 High
3 Pharm.D. Pharmaceutical Care 74.78 0.740 0.748 0.740 High
4 B.N.S. Nursing Science 87.26 0.806 0.873 0.824 Moderate
5  B.P.H. Public Health 87.96 0.881 0.880 0.875 High
6 B.Sc. Nutritional Science Dietetics and Food Safety 90.04 0.898 0.900 0.896 Moderate
7 B.Sc. Environmental Health 90.45 0.907 0.905 0.897 Moderate
8 B.Sc. Occupational Health and Safety 91.49 0.915 0.915 0.908 Moderate
9 B.Sc. Chemistry 87.72 0.883 0.877 0.877 High
10  B.Sc. Biology 88.32 0.877 0.883 0.879 High
11 B.Sc. Physics 90.40 0.898 0.904 0.900 High
12 B.Sc. Applied Physics 82.46 0.824 0.825 0.820 High
13 B.Sc. Mathematics 86.51 0.872 0.865 0.863 High
14 B.Sc. Statistics 88.27 0.877 0.883 0.878 High
15  B.Sc. Microbiology 85.83 0.855 0.858 0.856 Moderate
16 B.Sc. Food technology and Nutrition 87.14 0.870 0.871 0.870 Moderate
17  B.Sc. Biotechnology 92.95 0.917 0.930 0.923 Moderate
18  B.Sc. Agriculture (Horticulture) 89.98 0.893 0.900 0.895 Moderate
19  B.Sc. Agriculture (Agronomy) 88.35 0.877 0.884 0.877 Moderate
20 B.Sc. Food Product Development 88.50 0.881 0.885 0.882 Moderate
21 B.Sc. Animal Science 90.52 0.904 0.905 0.904 High
22  B.Sc. Fisheries 90.73 0.909 0.907 0.901 Moderate
23  D.V.M. Veterinary Medicine 80.75 0.811 0.808 0.806 High
24  B.Sc. Environmental Technology 90.53 0.904 0.905 0.898 Moderate
25  B.Sc. Environmental and Natural Resources Management 92.19 0.915 0.922 0.918 Moderate
26 B.Sc. Environmental Education 91.05 0.922 0.911 0.911 Low
27  B.A. Information Science 100.0 1.000 1.000 1.000 Most
28  B.Sc. Information Technology 82.27 0.815 0.823 0.892 Moderate
29  B.Sc. Computer Science 89.79 0.893 0.898 0.895 Moderate
30 B.Sc. Creative Media 92.27 0.930 0.923 0.923 Moderate

31  B.Sc. Geo-Informatics 96.42 0.971 0.964 0.966 High
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Table 3  Result (cont.)

Decision tree (C4.5)

No. Bachelor Program

Accuracy Precision Recall F-Measure Class
32  B.Com. Arts Communication Arts 99.66 0.997 0.997 0.997 Most
33  B.Eng. Engineering 89.59 0.893 0.896 0.894 Moderate
34  B.Arch. Architecture 85.88 0.866 0.859 0.850 High
35  B.Arch. Urban Architecture 89.37 0.897 0.894 0.889 Moderate
36  B.Arch. Interior Architecture 83.74 0.841 0.837 0.827 Moderate
37  B.F.A. Creative Arts 82.40 0.803 0.824 0.810 High
38 B.L.A. Landscape Architecture 77.98 0.749 0.780 0.758 Moderate
39 B.Sc. Construction Management 99.01 0.981 0.990 0.985 Most
40  B.Acc. Accountancy 100.0 1.000 1.000 1.000 Most
41 B.B.A. Marketing 100.0 1.000 1.000 1.000 Most
42  B.B.A. Management 100.0 1.000 1.000 1.000 Most
43  B.B.A. Business Computer 100.0 1.000 1.000 1.000 Most
44 B.B.A. International Business (International Program) 100.0 1.000 1.000 1.000 Most
45  B.B.A. Financial Management 100.0 1.000 1.000 1.000 Most
46  B.B.A. Business Information Technology 100.0 1.000 1.000 1.000 Most
47  B.B.A. Human Resources Management 100.0 1.000 1.000 1.000 Most
48  B.Econ. Business Economics 100.0 1.000 1.000 1.000 Most
49  B.A. Tourism Management 100.0 1.000 1.000 1.000 Most
50 B.A. Hotel Management 100.0 1.000 1.000 1.000 Most
51  B.A. Tourism Management (English Program) 100.0 1.000 1.000 1.000 Most
52 B.A. Thai Language 100.0 1.000 1.000 1.000 Most
53  B.A. Language for Media Creation 99.68 0.997 0.997 0.997 Most
54  B.A. English 76.08 0.763 0.761 0.752 High
55  B.A. English for International Communication 76.58 0.760 0.766 0.758 High

(International Program)

56  B.A. Business English 72.34 0.751 0.723 0.711 High
57  B.A. Chinese 79.40 0.839 0.794 0.790 Moderate
58 B.A. Japanese 100.0 1.000 1.000 1.000 Most
59 B.A. French 87.77 0.894 0.878 0.880 Most
60 B.A. History 100.0 1.000 1.000 1.000 Most
61  B.A. Community and Social Development 100.0 1.000 1.000 1.000 Most
62 B.A. Development Geography for Resources Management 99.39 0.994 0.994 0.994 High
63 B.A. Korean 96.71 0.970 0.967 0.968 Most
64  B.A. ASEAN Languages and Cultures (Khmer Language) 97.82 0.980 0.978 0.979 High
65 B.A. ASEAN Languages and Cultures( Lao Language) 97.05 0.971 0.971 0.971 High

66 B.A. ASEAN Languages and Cultures (Vietnamese Language) 96.20 0.963 0.962 0.962 High
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Table 3  Result (cont.)
Decision tree (C4.5)

No. Bachelor Program

Accuracy Precision Recall F-Measure Class
67  B.Pol.Sci. Political and Government 100.0 1.000 1.000 1.000 Most
68  B.Pol.Sci. Public Administration 100.0 1.000 1.000 1.000 Most
69  B.Pol.Sci. international Relations 100.0 1.000 1.000 1.000 Most
70  B.Ed. General Science 89.29 0.894 0.893 0.893 High
71 B.Ed. Mathematics 86.39 0.860 0.864 0.861 High
72  B.Ed. Social Studies 83.65 0.841 0.837 0.822 Moderate
73 B.Ed. English 82.04 0.814 0.820 0.817 High
74  B.Ed. Thai Language 86.33 0.858 0.863 0.854 Moderate
75 B.Ed. Early Childhood Education 79.92 0.811 0.799 0.788 Moderate
76  B.Ed. Educational Technology and Computer Education 86.93 0.865 0.869 0.860 Moderate
77  B.Sc. Psychology 93.83 0.945 0.938 0.940 Most
78 B.Sc. Sport Science 100.0 1.000 1.000 1.000 Most
79 B.F.A. Visual Arts 91.26 0.912 0.913 0.911 High
80 B.F.A. Performing Arts 96.91 0.969 0.969 0.969 Most
81  B.F.A. Product Design and Development 90.24 0.908 0.902 0.902 High
82 B.M. Music 94.31 0.941 0.943 0.941 Moderate
83  B.A. Cultural Management 100.0 1.000 1.000 1.000 High
84 L.L.BLaws 100.0 1.000 1.000 1.000 Most

31 edtdulidaaula (Decision tree) WUy C4.5
fansaaeauld uazdulidadula (Decision rule)

Namﬁms’]:ﬁiayalmwia:a’mﬁm I 84

—

@
L/M

|Low‘

Moderate Moderate Moderate

VH

dwliidindwla &9 Figure 7

VH

Moderate

Moderate High High

Figure 7 Example Tree

aubaldazanand o adisdwkidagwly s13 m.U.
InsnsnauRILae3 (B.Sc. Computer Science) AaNH M
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. v ey a [
91N Figure 7 awlifildannmsdaszidsuun
auadpitaulidaiulavastayasvion n.u.
ngansneaiatae’ nnewliaasulagiadungnis

o A

dagdula (Decision rule) l@d1uau 9 ng Meazdoangnis

v A

AARWID G99
Rule1 IF PAT1=VH AND PAT2=VH
THEN Sum Score=Most

IF PAT1=VH AND PAT2=(H OR M OR

THEN Sum Score=High
IF PAT1=H AND GAT=(VH OR M)

THEN Sum Score=High

Ruled IF PAT1=H AND GAT=M AND
PAT2=(VH OR H)

THEN Sum Score=High

Rule5 IF PAT1=H AND GAT=M AND PAT2=(M
ORL)
THEN Sum Score=Moderate
Rule6 IF PAT1=H AND GAT=L
THEN Sum Score=Moderate
Rule7 IF PAT1=M
THEN Sum Score=Moderate
Rule8 IF PAT1=L AND GAT=(VH OR H OR
M)
THEN Sum Score=Moderate
Rule9 IF PAT1=L AND GAT=L

THEN Sum Score=Low

npTen 1 windadasiiena111imIneIns
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ar a 6 s
ANNDUANIINENARAT (PAT 2) TTAUFINN ATUUY
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