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Abstract

The objectives of this research were: 1) to develop a recommendation model for choosing a major in Information and
Communication Technology; 2) to compare the performance of decision tree methods such as Iterative Dichotomiser
3, C4.5, and Classification and Regression Trees (CART); and 3) to study the users’ satisfaction with the developed
system. The data used to develop this model included academic results from 10 subjects: Introduction to Computer
and Computer Architecture, Introduction to Programming, Statistics and Quantitative Analysis, Data Structure and
Algorithms, Object-Oriented Programming, Discrete Mathematics, Database System, Web Programming, User
Experience/User Interface Design, and Data Communication and Internetworking. Data imbalance was addressed
using the SMOTE method. After that, the models were constructed using Iterative Dichotomiser 3, C4.5, and CART.
The system was developed as a web application using PHP with a MySQL database. The evaluation results given by
10-fold cross-validation, showed that a recommendation model for choosing a major in Information and Communication
Technology developed by C4.5 provided the highest level of effectiveness with an accuracy of 93.20%, precision of
93.33%, and recall of 93.32%. The user satisfaction assessment with the proposed system was collected from 30

users through questionnaires. The results indicated that the users’ satisfaction was at a high level ()_(=3.66, SD.=0.93).

Keywords: decision tree, lterative Dichotomiser 3, C4.5, Classification and Regression Trees (CART)
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Table 1 Features used for developing model
No. Courses Assessment
1 Introduction to Computer and Computer Architecture A, B+, B, C+,C,D+, D, F
2 Introduction to Programming A, B+ B,C+C,D+, D, F
3 Statistics and Quantitative Analysis A, B+ B,C+C,D+, D, F
4 Data Structure and Algorithms A, B+, B,C+C,D+, D, F
5 Object-Oriented Programming A, B+, B,C+C,D+, D, F
6 Discrete Mathematics A, B+, B,C+C,D+ D, F
7 Database System A, B+, B, C+C,D+,D, F
8 Web Programming A, B+, B, C+C,D+,D, F
9 User Experience/User Interface Design A, B+, B, C+,C,D+,D, F
10 Data Communication and Inter-networking A, B+, B, C+,C, D+, D, F
11 Class - Game Technology and Digital Content Creation (A1)

- Network Technology and Cyber Security (B2)
- Digital Technology (C3)
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Figure 3 The examples of data used for
developing the model

3. WAwILUUINaadnginanaawtiananlalaaly
9ano3Na ID3 C4.5 uaz CART

wasanulastaya (Data Transformation) (3euas
150 ﬂmz;ﬁ%'ﬂvlﬁmnaaummgﬂﬁaaLLaﬁme:ﬁﬁaga
L&D WU’hﬁﬁa;&amaﬂajuﬁﬁﬁ‘hmuﬁaﬂ ﬁﬂﬁ"ﬁagaﬁ'
i'ms’mmvl,ﬁmmmmauqa %aﬁagaﬁmmwmiﬁtﬂu

Tayanansiousasinanm i 196 au uladu
Toyalungy A1=70 B2=48 uaz C3=78 LinAaTA e
AnzdIu39uu W dayalnuangadanis Synthetic
Minority Over-sampling TEchnique (SMOTE) %ﬁ%
SMOTE I%LLﬁﬂtymﬂizﬁqua;&aﬁwaé’wﬁmmﬁmau‘?'i
wWNIVRFAFIBMLYINAY (Chawla et al., 2002) lag
Usuarmwiniaes ‘Lumnﬁlm‘hmu"ﬁaganﬂmjwﬁgmwi
Souay 100 9 300 Namﬂﬁm‘hmuia;“m 100% a¢ler
A1=142 B2=86 uaz C3=108 13ANATA HAMIANIHIL
Taya 200% 3¢ |6 A1=224 B2=122 uaz C3=168 L3RR
Namﬂﬁ'm‘hmuﬁaga 300% azla A1=324 B2=221 uae
C3=274 3Anaiandinnuiuanyhisugavastayadie
2% SMOTE LLﬁ?ﬁﬂﬁ@Qﬁ‘gﬂﬁﬂﬂa§10LLUU§1aadﬁ1ﬂmﬂﬁﬂ
dnldaazula 3 35 ldun ID3 C4.5 uaz CART

4. 1Maisz@ndanuuudnass

Twuisoilsasmmaseulsansnmuuniaes
@2873% 10-fold cross validation Lﬁalﬁiaganﬂé"amama
LﬂuqﬂmaauuazqmauI@ﬂLLﬂaﬁagaaaﬂLﬂu 10 gaLv
w14 1 gaidundunasey dayadn 9 qﬂrﬂumjuﬁlﬁu
msﬁﬂujua:ﬁwm‘nWg'm‘hmu 10 v0u I@mﬂﬁﬂumju
nagavldSes 9 ey luguwmsiadssansnnendils
1aUsEAnimnuuuinassfa danugndad (Accuracy)
fAaNuLIREN (Precision) Wazfinszan (Recall) (Powers,
2011; Han et al., 2012)



Vol 43. No 6, November-December 2024 Development of the recommendation system for the selection of major in

Information and Communication Technology using decision tree techniques

451

5. WABIAWRULITLUUUHERINITIAONIZNDNVDIAIDT  WAZNTREENT LAUTZULNAWIA18A M NLeTA (PHP)

Fxnaluladarsawnanaznisdaans Hwnugwlayansiaafnes MysaL) laslassaieszuy
ARINMNNNAIWILLLT1HDILAD ﬂm:;ﬁ%ﬁammu LWL RN T NVBIENUNITINA L laE R TEUING
$asnliszininmgsnga i lulglunmsiamnduwuy  uazn1seaans a3 Figure 4

TTULUUSMIRNITUENVBIENVITN LY]ﬂIuIaﬁﬁTiﬁumﬂ
s
AaN13vY

msWwaunuuuaov Iy 8 Fl

1. HANINRAIWILLUIABILNBLWEHINTITLRDNITILEN
pava1z13zunaluladarsawineanaznisioans
v a v U

AILNARANK LNTARW D

JoyanamsiSaUNGaIE3 aSuion
AdnAnyIdanYavaINATUTAE
asauinAua:msdoas

(cseudaya

HAaNITUI AU T ENTA NNV ILLUS I8 BIAE

Tusunsy Weka mM3dszsiindss@nsninaadiuusngss
1533 nasauUssaNTNING1835 10-fold cross validation

ld v d o v o v [l s
SﬁaﬂuagaﬁmmaﬁaLmumaaaa:@aamuﬂszmumsﬂiu

mwﬂ&iauqamaaﬁa;&aﬁaﬁ% SMOTE fias 3nniuaain

°1Ta;‘Jja‘*?ivlﬁm]”w;jm:muﬂﬁﬁ‘hl,l,uﬂ“ﬁagaﬁaUmﬂﬁﬂé’uvlﬁ
o A Aa o A

aaawha 3 57 leun ID3 C4.5 uay CART GI8mMInasay
U3z EnTAwuuuiInaaIniu3s 10-fold cross validation

gudioya MySql

Figure 4 The structure of the recommendation
system for the selection of a major in Information
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Table 2  The results of the model’s effectiveness evaluation
Method Precision (%) Recall (%) Accuracy (%)
ID3(Original data) 86.21 86.23 86.20
C4.5 (Original data) 87.44 87.43 87.41
CART(Original data) 86.13 86.16 86.15
SMOTE (100%) & ID3 88.24 88.23 88.21
SMOTE (200%) & ID3 89.54 89.55 89.52
SMOTE (300%) & ID3 90.45 90.44 90.42
SMOTE (100%) & C4.5 91.42 91.41 91.40
SMOTE (200%) & C4.5 93.33 93.32 93.20
SMOTE (300%) & C4.5 92.14 92.13 92.10
SMOTE (100%) & CART 87.32 87.30 87.31
SMOTE (200%) & CART 88.63 88.64 88.61
SMOTE (300%) & CART 89.41 89.43 89.42
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Figure 5 Screen design for main homepage
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Figure 6 Screen design for fill in the grades
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Figure 7 Screen design for recommendation of a major in
Information and Communication Technology
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Table 3  The average score of user satisfaction towards the recommendation system
Assessment item X S.D. level
1. The ability to recommend a major in Information and Communication Technology using decision tree
3.77 0.94 Good
techniques
2. The ability to display results for considering a major from the committee 3.65 0.96 Good
3. The system’s ability to display the history of the recommendation for choosing a major in Information
3.73 0.89 Good
and Communication Technology
4. The system’s ability to display graphs comparing the number of users in each major in Information
o 3.57 0.96 Good
and Communication Technology
5. Show the results of the recommendation for choosing a major in Information and Communication
3.70 0.96 Good
Technology correctly
6. The accuracy of data recording on the web application 3.63 0.84 Good
7. The accuracy for updating data on the web application 3.53 0.94 Good
8. Ease of use of the web application 3.73 0.96 Good
9. The appropriateness of the screen design 3.57 0.89 Good
10. The appropriateness of user interaction 3.67 0.97 Good
11. The appropriateness of web application security 3.65 0.89 Good
12. Overall satisfaction with web application usage 3.72 0.96 Good
Overall assessment results 3.66 0.93 Good
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