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Abstrak 

 

Program Pendidikan dan Latihan Teknikal dan Vokasional (TVET) 
merupakan satu saluran untuk melahirkan pekerja-pekerja mahir 
kerana program ini menyediakan pengetahuan teori dan kemahiran 
praktikal untuk pelajar. Namun, sehingga kini kemasukan ke program 
TVET di kalangan pelajar lepasan sekolah menengah adalah masih 
rendah. Oleh itu, kajian ini bertujuan untuk mendedahkan faktor-
faktor yang mempengaruhi kecenderungan pelajar dalam kemasukan 
program TVET. Persepsi pelajar, komuniti, pengajar, majikan, ibu 
bapa, selain fasiliti, kos dan polisi telah dikenal pasti sebagai faktor-
faktor dalam kajian ini. Pada fasa pertama, Proses Hierarki Analitik 
(AHP) digunakan untuk menentukan tahap kepentingan setiap faktor. 
Berdasarkan hasil daripada fasa pertama, beberapa model Pepohon 
Keputusan dibangunkan untuk mengklasifikasi kecenderungan 
pelajar untuk memasuki program TVET. Responden dalam kajian ini 
ialah pelajar daripada program TVET dan sekolah-sekolah menengah. 
Keputusan AHP menunjukkan bahawa faktor ibu bapa merupakan 
faktor terpenting, diikuti oleh pengajar, majikan, pelajar, kos, fasiliti, 
polisi dan komuniti. Seterusnya, empat jenis Pepohon Keputusan iaitu 
ID3, CART, C4.5 dan CHAID telah dihasilkan untuk 
mengklasifikasikan kecenderungan pelajar berdasarkan empat faktor 
terpenting (ibu bapa, pengajar, majikan dan pelajar). Pepohon 
Keputusan ID3 dengan 5-iterasi Validasi Silang dipilih sebagai model 
terbaik, disebabkan oleh kadar ralat yang rendah (0.1355), kadar 
ketepatan yang tinggi (0.8645), kadar kejituan yang tinggi (0.9143), 
kadar relevan yang tinggi (0.8828), dan skor-F yang tinggi (0.8983) 
dengan 7 kedalaman pepohon dan dahan maksimum 3. Justeru itu, 
pada masa hadapan, model ini boleh digunakan untuk 
mengklasifikasikan kecenderungan pelajar untuk memasuki program 
TVET. Model ini juga boleh membantu kerajaan untuk melaksanakan 
pelan strategik seperti penganjuran kempen atau penyediaan latihan 
di tempat kerja kepada pelajar program TVET. Sehubungan dengan 
itu, pekerja mahir yang boleh mengadaptasi teknologi dan inovasi 
baharu dapat dihasilkan. 

 

Kata Kunci: Pendidikan dan latihan teknikal dan vokasional, Proses 
hierarki analitik, Pepohon keputusan, Pengkelasan 
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Abstract 
 

Technical and Vocational Education and Training (TVET) 
programme is a channel to produce skilled workers because it 
provides theoretical knowledge and practical skills for students. 
However, the current enrolment in TVET programme among 
secondary school leavers is still low. Therefore, this study aims to 
uncover the factors that affect students’ tendency in enrolling TVET 
programme. The perception of students, public, instructors, 
employers, parents, besides facility, cost and policy have been 
discovered as the factors in this study. In the first phase, Analytic 
Hierarchy Process (AHP) is used to determine the level of importance 
of each factor. Based on the outcome of the first phase, various 
Decision Tree models are developed to classify the students’ tendency 
in enrolling TVET programme. The respondents in this study are 
students from the TVET programme and secondary schools. The 
result of AHP shows that the factor of parents is the most important 
factor, followed by instructors, employers, students, cost, facility, 
policy and public. Then, four types of Decision Tree namely ID3, 
CART, C4.5 and CHAID are generated to classify the students’ 
tendency based on the four most important factors (parents, 
instructors, employers and students). The ID3 tree in 5-fold Cross 
Validation is selected as the best model due to its low misclassification 
rate (0.1355), high accuracy rate (0.8645), high precision rate 
(0.9143), high recall rate (0.8828), and high F-score (0.8983) with tree 
depth of 7 and maximum branches of 3. Hence, in the future, this 
model can be used to classify the students’ tendency enrolling in 
TVET programme. It can also assist the government to implement 
strategic plans such as organizing campaigns or providing on-the-job 
training to students in the TVET programme. Therefore, skilled 
workers that can adapt to new technology and innovation could be 
produced. 

 

Keywords: Technical and vocational education and training, Analytic 
hierarchy process, Decision tree, Classification 
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CHAPTER ONE  

INTRODUCTION 

1.1 Background  
 
Malaysia is ranked 25th out of 64 countries from the aspects of government efficiency, 

economic development, business efficiency and facilities according to the World 

Competitiveness Yearbook (WCY) for the year 2021 announced by Institute for 

Management Development (IMD) World Competitiveness Centre (“Malaysia rises to 25th 

place”, 2021). To achieve economic expansion, Malaysia needs to concentrate on 

technology and engineering areas that can boost productivity in various fields, such as 

agriculture, manufacturing, construction etc. Currently, only 28% out of 14.76 million total 

workforces in Malaysia are considered qualified skilled workers. One of the ways to 

increase the qualified skilled worker is through Technical and Vocational Education and 

Training (TVET). It is a channel to produce skilled workers effectively (Zia, Tan, & 

Subramaniam, 2019; Ismail & Hassan, 2013). 

 
TVET is an education system that focuses on theoretical knowledge and practical skills for 

students after completing secondary school in Malaysia (Yusoff, Harun, & Zakaria, 2020). 

It is designed to build skilled workers by providing proper training to the students in 

vocational institutions and trains the students to apply the skills learnt in class into their 

jobs (Sulaiman & Mohd Salleh, 2016). By having the ability to handle the latest 

technologies available in the market, the students can help to contribute to the company’s 

profit whilst improving the country’s economy. 

 



181 
 

REFERENCES 

Abadi, S., Mat The, K. S., Mohd Nasir, B. Huda, M., Ivonova, N. L., Sari, T. I., Maseleno, 

A., Satria, F., & Muslihudin, M. (2018). Application model of K-means 

clustering: Insights into promotion strategy of vocational high school. 

International Journal of Engineering & Technology, 7(2.27), 182-187. 

  doi: 10.14419/ijet.v7i2.11491 

Abdul-Aziz, S. N., Zulkifli, N., Nashir, I. M., & Karim, N. A. H. (2020). Pull and push 

 factors of students’ enrolment in the TVET programme at community colleges 

 in Malaysia. Journal of Technical Education and Training, 12(1), 68–75. 

doi: 10.30880/jtet.2020.12.01.007 

Abdulla, A., Baryannis, G., & Badi, I. (2019). Weighting the key features affecting 

supplier selection using machine learning techniques. Paper session presented 

at  the Seventh International Conference Transport and Logistics, Serbia. 

Affero, I.  & Abiddin, N. Z. (2014). Issues and challenges of technical and vocational 

education and training in Malaysia towards human capital development. Middle-

East Journal of Scientific Research, 19, 7-11.  

doi: 10.5829/idosi.mejsr.2014.19.icmrp.2 

Afshari, A., Mojahed, M., & Yusuff, R. (2010). Simple additive weighting approach to 

personnel selection problem. International Journal of Innovation, Management 

and Technology, 1(5), 511-515.  

doi: 10.7763/IJIMT.2010.V1.89 

Akoojee, S., & Hai, T. (2018). Rapid assessment of the technical and vocational 

education and training (TVET) sector in South Sudan. South Sudan: UNESCO. 

Altunok, T., Özpeynirci, Ö., Kazançoğlu, Y. & Yılmaz, R. (2010). Comparative 

analysis of multicriteria decision making methods for postgraduate student 



182 
 

selection. Egitim Arastirmalari-Eurasian Journal of Educational Research, 40, 

1-15. Retrieved from 

https://www.researchgate.net/publication/289196833_Comparative_Analysis_

of_Multicriteria_Decision_Making_Methods_for_Postgraduate_Student_Selec

tion 

Amedorme, S., & Fiagbe, Y. (2013). Challenges facing technical and vocational 

education in Ghana. International Journal of Scientific & Technology Research, 

2(6), 253-255. Retrieved from https://ghanaskills.org/sites/default/files/2017-

04/Challenges-Facing-Technical-And-Vocational-Education-In-Ghana.pdf 

Assunção, M. V. D., Araújo, A. G., & Almeida, M. R. (2019). The influence of family 

 background on the access to technical and vocational education. Journal of 

 Public Administration, 53(3), 542-559.  

doi: 10.1590/0034-761220170352x 

Azeem, N., & Omar, M. K. (2019, October). Students’ interests in technical and 

vocational education and training (TVET) program: A systematic review. Paper 

session presented at the 5th International Conference on Educational Research 

and Practice, Putrajaya.  

Aziz, A. (2019, July 24). Govt struggles to overcome vocational education 

misconception. The Malaysian Reserved. Retrieved from 

https://themalaysianreserve.com/2019/07/24/govt-struggles-to-overcome-

vocational-education-misconception/ 

Bahtiar, R. A., R., Mustapha, R., Sharif, A. M., Azman, M. N. A, Tee, T. K., & Minghat, 

A.D. (2015). Identification of vocational talent among students. Journal of 

Asian Vocational Education and Training, 8, 45-58. Retrieved from 



183 
 

https://www.researchgate.net/publication/328412826_Identification_of_Vocati

onal_Talent_among_Students_Theoretical_Perspectives 

Bakar, A. R. (2011). Roles of technical and vocational education and training (TVET). 

Pahang: Universiti Putra Malaysia Press 

Banerjee, A., & Chaudhury, S. (2010). Statistics without tears: Populations and samples. 

 Industrial Psychiatry Journal, 19(1), 60-65. 

doi: 10.4103/0972-6748.77642 

Barredo, J.I. (1996). Sistemas de Informaciόn Geogrάfica y eva-luaciόn multicriterio 

en la ordenaciόn del territorio. RA-MA Editorial, Madrid, Spain 

Baykan, N., & Yılmaz, N. (2011). A mineral classification system with multiple 

artificial neural network using K-fold cross validation. Mathematical and 

Computational Applications, 16(1), 22–30.  

doi: 10.3390/mca16010022 

Berger, D. (2017). Introduction to binary logistic regression and propensity score 

analysis. Retrieved from 

http://www.researchgate.net/publication/320505159_Introduction_to_Binary_

Logistic_Regression_and_Propensity_Score_Analysis 

Bishop, C. M. (2006). Pattern recognition and machine learning. New York: Springer 

Science. 

Blinov, V., & Esenina, E. (2019). Dual vet in Russia: Progress, problems and 

perspectives. TVET @ Asia, 13, 1-15. Retrived from http://tvet-

online.asia/issue/13/blinov-et-al/ 



184 
 

Brunelli, M. (2015). Introduction to the analytic hierarchy process. Cham: Springer 

International Publishing.  

Cestnik, B., & Bratko, I. (1991). On estimating probabilities in tree pruning. In Y. 

Kodratoff (Ed.), Machine Learning—EWSL-91 (Vol. 482, pp. 138–150). 

Springer-Verlag.  

doi: 10.1007/BFb0017010 

Chan, Y. S. (2018, November 23). We need to change perception of TVET. The Star 

Online. Retrieved from 

https://www.thestar.com.my/opinion/letters/2018/11/23/we-need-to-change-

perception-of-tvet 

Chen, J., Wang, X., & Zhai, J. (2009, November). Pruning decision tree using genetic 

algorithms. Paper session presented at the 2009 International Conference on 

Artificial Intelligence and Computational Intelligence, Shanghai, China. 

  doi: 10.1109/AICI.2009.351 

Cheng, D., Li, T., & Niu, L. (2015). A study on the application of the decision tree 

 algorithm in psychological information of vocational college students. MATEC 

 Web of Conferences, 22, 01044.   

doi: 10.1051/matecconf/20152201044 

Cheong, K., & Lee, K. (2016). Malaysia's education crisis- Can TVET help? Malaysian 

Journal of Economic Studies, 53(1), 115-134.  

doi: 10.1787/888933003668 

Cingula, D., Bogdanovic, M., & Hasanovic, N. (2015). Analytic hierarchy process in 

service of customized offer in banking: Saving and investment. Management 

Studies, 3(4), 179-191.  



185 
 

doi: 10.17265/2328-2185/2015.0708.002 

Deissinger, T. (2015). The German dual vocational education and training system as 

“good practice”? Local Economy, 30(5), 557–567.  

doi: 10.1177/0269094215589311 

Devi, V. (2019, August 28). Demand for TVET grads to increase. The Star Online. 

Retrieved from https://www.thestar.com.my/metro/metro-

news/2019/08/28/demand-for-tvet-grads-to-increase 

Dey, P. K. (2002). Project risk management: A combined analytic hierarchy process 

and decision tree approach. Cost Engineering, 44(3), 13-26.  

Retrieved from 

https://www.academia.edu/14631128/A_Combined_Analytic_Hierarchy_Proc

ess_and_Decision_Tree_Approach 

Díaz-Pérez, F., & Bethencourt-Cejas, M. (2016). CHAID algorithm as an appropriate 

analytical method for tourism market segmentation. Journal of Destination 

Marketing & Management, 5, 275-282.  

doi: 10.1016/j.jdmm.2016.01.006 

Esa A., & Rahman, J. A. (2014). TVET and strategies helping student providers into 

market. Journal of Education and Human Development, 3(2), 743-751. 

Retrieved from 

http://jehdnet.com/journals/jehd/Vol_3_No_2_June_2014/45.pdf 

Esmaeili, M., & Gabor, F. (2011). Feature selection as an improving step for decision 

tree construction. Paper session presented at the International Conference on 

Machine Learning and Computing, Singapore. 



186 
 

Farid, S. (2019). Factors that influence students’ decisions to enroll in initial vocational 

education and training (IVET) lyceums in Tajikistan. (Doctoral dissertation). 

Old Dominion University, Norfolk, Virginia, United States. 

doi: 10.25777/afbx-ta48  

Fushiki, T. (2011). Estimation of prediction error by using K-fold cross-validation. 

Statistics and Computing, 21(2), 137–146.  

doi: 10.1007/s11222-009-9153-8 

George, D., & Mallery, P. (2003). SPSS for windows step by step: A simple guide and 

reference 11.0 update (4th ed.). Boston: Allyn & Bacon. 

Gholamy, A., Kreinovich, V., & Kosheleva, O. (2018).  Why 70/30 or 80/20 relation 

between training and testing sets: A pedagogical explanation. International 

Journal of Intelligent Technologies and Applied Statistics, 11(2), 105–111. 

Retrieved from https://www.semanticscholar.org/paper/Why-70%2F30-or-

80%2F20-Relation-Between-Training-and-A-Gholamy-

Kreinovich/a8982acc37fbf69bd303b4f0a8693101107f2794 

Grimm, K. J., Mazza, G. L., & Davoudzadeh, P. (2017). Model selection in finite 

mixture models: A K-fold cross-validation approach. Structural Equation 

Modeling: A Multidisciplinary Journal, 24(2), 246–256.  

doi: 10.1080/10705511.2016.1250638 

Gu, W., Wei, L., & Saaty, T. (2018). Evaluating and optimizing technological 

innovation efficiency of industrial enterprises based on both data and 

judgements. International Journal of Information Technology & Decision 

Making, 17(1), 9-43.  

doi: 10.1142/S0219622017500390 



187 
 

Gulati, P., Sharma, A., & Gupta, M. (2016). Theoretical study of Decision Tree 

algorithm to identify pivotal factors for performance improvement: A review. 

International Journal of Computer Applications, 141(14), 19-25.  

doi: 10.5120/IJCA2016909926 

Gupta, B., Rawat, A., Jain, A., Arora, A., & Dhami, N. (2017). Analysis of various 

Decision Tree algorithm for classification in data mining. International Journal 

of Computer Applications, 163(8), 15-19.  

doi: 10.5120/ijca2017913660 

Gupta, H. (2015). Selection of best hospital for surgery using AHP. The IUP Journal 

of Operations Management,14(3), 18-32. Retrieved from 

https://www.researchgate.net/publication/329736647_CASE_STUDY_SELE

CTION_OF_BEST_HOSPITAL_FOR_SURGERY_USING_AHP 

Gustian, D., & Hundayani, R. D. (2017). Combination of AHP Method with C4.5 in 

the level classification level out students. Paper session presented at the 2017 

International Conference on Computing, Engineering, and Design (ICCED), 

Kuala Lumpur. 

Haji, E. E., Azmani, A., & Harzli, M. E. (2017). Using AHP method for educational 

and vocational guidance. International Journal of Computer Applications, 9(1), 

9-17. 

doi: 10.5815/ijitcs.2017.01.02 

Harris, T. (2014). Secondary school students’ perception of vocational education in 

Barbados. (Master’s thesis). University of Sussex, Falmer, Sussex, England. 

Retrieved from https://sussexciejournal.files.wordpress.com/2014/12/trudi-

harris-secondary-school-students-perceptions-of-vocational-education-in-

barbados.pdf 



188 
 

Hartati, S., Sari, K., & Abadi, S. (2018). Model design of performance improvement 

strategy of private higher education using Analytic Hierarchy Process (AHP) 

method and mutivariate data analysis (mda). Data and information Quality,1(2), 

48-64.  

doi: 10.32877/bt.v1i2.33 

Hassan, R. H., & Awan, S. M. (2019). Identification of trainees enrollment behavior 

and course selection variables in technical and vocational education training 

(TVET) program using education data mining. International Journal Modern 

Education and Computer Science, 10, 14–24.  

doi: 10.5815/ijmecs.2019.10.02 

Herlambang, A. D., Wijoyo, S. H., & Rachmadi, A. (2019). Intelligent computing 

system to predict vocational high school student learning achievement using 

naive bayes algorithm. Journal of Information Technology and Computer 

Science, 4(1), 15-25. 

Hill, R. (1998). What sample size is “enough” in internet survey research? 

Interpersonal Computing and Technology: An Electronic Journal for the 21st 

Century, 6(3-4). Retrieved from 

https://www.semanticscholar.org/paper/WHAT-SAMPLE-SIZE-

is-%22ENOUGH%22-in-INTERNET-SURVEY-Hill-

Hamilton/88134689f8eb30296cd67bf8f11c0a0856927ee6#citing-papers 

Hinton, P. R., Brownlow, C., McMurray, L., & Coxens, B. (2004). SPSS explained. 

 England: Routledge. 

Hippach-Schneider, U., Krause, M., & Woll, C. (2007). Vocational education and 

training in Germany- Short description. Germany: European Centre for the 

Development of Vocational Training. 



189 
 

Hong, C. M., Ch’ng, C. K., & Roslan, T. R. N. (2021). Students’ tendencies in choosing 

technical and vocational education and training (TVET): Analysis of the 

influential factors using analytic hierarchy process. Turkish Journal of 

Computer and Mathematics Education (TURCOMAT), 12(3), 2608–2615.  

doi: 10.17762/turcomat.v12i3.1262 

Hong, C. M., Ch’ng, C. K., & Roslan, T. R. N. (2021). Application of decision tree in 

classifying secondary school students’ tendencies to choose TVET in Malaysia. 

Turkish Journal of Computer and Mathematics Education (TURCOMAT), 12(3), 

3002–3012.  

doi: 10.17762/turcomat.v12i3.1332 

Hssina, B., Merbouha, A., Ezzikouri, H., & Erritali, M. (2014). A comparative study of 

decision tree ID3 and C4.5. International Journal of Advanced Computer 

Science and Applications, 13-19.  

doi: 10.14569/SpecialIssue.2014.040203 

Hussin, A., Mohamad, M., Hassan, R., & Omar, A. (2017). Technical vocational 

education training branding from perspective of stakeholder (parent) in 

Malaysia. Advanced Science Letters, 23(2), 1216-1219.  

doi: 10.1166/asl.2017.7543 

Ibrahim, M. (2015). The art of data analysis. Journal of Allied Health Sciences Pakistan, 

1(1), 98-104.  Retrieved from 

https://www.researchgate.net/publication/283269432_The_art_of_Data_Analy

sis 

Ismail, A. & Hassan, R. (2013). Issues and challenges of technical and vocational 

education & training in Malaysia for knowledge worker driven. In National 



190 
 

Conference on Engineering Technology 2014.

 doi:10.13140/2.1.4555.2961 

Ismail, K., Nopiah, Z., Rasul, M., & Leong, P. (2017, November). Malaysian teachers' 

competency in technical vocational education and training: A review. Paper 

session presented at the 4th UPI International Conference on Technical and 

Vocational Education and Training, Bandung, Indonesia. 

Ismail, S. A. (2019). Importance and challenges of tvet policy issues in Kurdistan 

region-Iraq. Journal of Humanity Science, 23(4), 285-293.  

doi: 10.21271/zjhs.23.4.17 

Jabatan Pendidikan Negeri Kedah. (2019). Info data maklumat asas Pendidikan. Kedah: 

Jabatan Pendidikan Negeri Kedah. 

Jain, A., Murty, M., & Flynn, P. (1999). Data clustering: A review. ACM Computing 

Surveys (CSUR), 31(3), 264-323.  

doi: 10.1145/331499.331504 

Karegowda, A. G., Manjunath, A. S., & Jayaran, M.A. (2010). Comparative study of a 

attribute selection using gain ratio and correlation based feature selection. 

International Journal of Information Technology and Knowlegde Management, 

2(2), 271-277. Retrieved from 

https://www.researchgate.net/publication/228919572_Comparative_study_of_

attribute_selection_using_gain_ratio_and_correlation_based_feature_selection 

Karim, Z. I. A., & Maat, S. M. (2019). Employability skills model for engineering 

technology students. Journal of Technical Education and Training, 11(2), 79-

87. doi: 10.30880/jtet.2019.11.02.008 



191 
 

Karthikeyan, R., Venkatesan, K., & Chandrasekar, A. (2016). A comparison of 

strengths and weaknesses for analytic hierarchy process. Journal of Chemical 

and Pharmaceutical Sciences, 9(3), 12-15. Retrieved from 

https://www.jchps.com/issues/Volume%209_Issue%203/CSE%2042.pdf 

Kass, G. V. (1980). An exploratory technique for investigating large quantities of 

categorical data. Journal of the Royal Statistical Society, 29(2), 119-127.  

doi: 10.2307/2986296 

Khazanah Research Institute. (2018). The school-to-work transition survey of young 

Malaysians. Kuala Lumpur: Khazanah Research Institute.  

Khirotdin, R. K., Ali, J. M., Nordin, N., & Mustaffa, S. E. S. M. (2019). Intensifying 

the employability rate of technical vocational education and training (tvet) 

graduates: A review of tracer study report. Journal of Industry, Engineering and 

Innovation, 1(1), 1-5. Retrieved from 

https://fazpublishing.com/jiei/index.php/jiei/article/view/3 

Krishnan, D. B. (2020, November 8). TVET plan a success. New Straits Times. 

Retrieved from https://www.nst.com.my/news/nation/2020/11/639271/tvet-

plan-success 

Kholilah, Azis, S., & Iskandar, T. (2017). Analytical hierarchy process (AHP) to 

determine the lcoation priority scale for bridge widening at Lawang-Malang 

road, Indonesia. International Journal of Scientific & Technology Research, 

6(11), 190–195. Retrieved from http://www.ijstr.org/final-

print/nov2017/Analytical-Hierarchy-Process-ahp-To-Determine-Location-

Priority-Scale-For-Bridge-Widening-At-Lawang-malang-Road-Indonesia.pdf 



192 
 

Kim, T. K. (2015). T test as a parametric statistic. Korean Journal of Anesthesiology 

68(6), 540–546. doi: 10.4097/kjae.2015.68.6.540 

Koç, E., & Burhan, H. (2015). An application of analytic hierarchy process (AHP) in a 

real world problem of store location selection. Advances in Management & 

Applied Economics, 5(1), 41-50. Retrieved from 

https://www.researchgate.net/publication/295074140_An_Application_of_An

alytic_Hierarchy_Process_AHP_in_a_Real_World_Problem_of_Store_Locati

on_Selection 

Koya, Z. (2019, July 4). TVET courses are not for those who are academically weak, 

Kula tells parents. The Star Online. Retrieved from 

https://www.thestar.com.my/news/nation/2019/07/04/tvet-courses-are-not-for-

those-who-are-academically-weak-kula-tells-parents 

Kraujalienė, L. (2019). Comparative analysis of multicriteria decision-making methods 

evaluating the efficiency of technology transfer. Business, Management and 

Education, 17, 72-93.  

doi: 10.3846/bme.2019.11014 

Kukreja, H., Bharath, N., Siddesh, C. S., & Kuldeep, S. (2016). An introduction to 

aritificial neural network. International Journal of Advance Research and 

Innovative Ideas in Education, 1(5), 27–30. Retrieved from 

https://www.researchgate.net/profile/Kuldeep-

Shiruru/publication/319903816_AN_INTRODUCTION_TO_ARTIFICIAL_

NEURAL_NETWORK/links/59c0fe55458515af305c471a/AN-

INTRODUCTION-TO-ARTIFICIAL-NEURAL-NETWORK.pdf 



193 
 

Lamelas, M. T., Marinoni, O., la Riva, J. de, & Hoppe, A. (2012). Comparison of 

Multicriteria Analysis Techniques for Environmental Decision Making on 

Industrial Location. In C. Jao (Ed.), Decision Support Systems. London: InTech.  

Law, C.S. (2018). Malaysia public universities' graduate employability policies: An 

analysis of first degree graduates unemployment and underemployment issues. 

International Journal of Social Science and Humanities Research, 6(4), 480-

489. 

doi: 10.5281/zenodo.2589702 

Linkov, I., Varghese, A., Jamil, S., Seager, T. P., Kiker, G., & Bridges, T. (2004). 

Multi-criteria decision analysis: A framework for structuring remedial decisions 

at contaminated sites. Comparative Risk Assessment and Environmental 

Decision Making, 15-54.  

doi: 10.1007/1-4020-2243-3_2 

Littler, S. (2015). The importance and effect of sample size. Select Statistical Services. 

https://select-statistics.co.uk/blog/importance-effect-sample-size/ 

Local students wanted. (2019, January 20). The Star Online. Retrieved from 

https://www.thestar.com.my/news/education/2019/01/20/local-students-

wanted 

 Maceika, A., Bugajev, A., & Šostak, O. R. (2019). The modelling of roof installation 

 projects using decision trees and the AHP method. Sustainability, 12(1), 59. 

 doi: 10.3390/su12010059 

MacQueen, J. (1967). Some methods for classification and analysis of multivariate 

observations. Paper session presented at the Proceedings of the Fifth Berkeley 

Symposium on Mathematical Statistics and Probability, Berkeley. 



194 
 

Maer Matei, M., Mocanu, C., & Zamfir, A. (2018). Educational paths in Romania: 

Choosing general or vocational education. HOLISTICA, 9(2), 127-136.  

doi: 10.2478/hjbpa-2018-0016 

Maherezo, J., Tuyishimire, J. D., & Niyigena, P. (2019). Modeling student’s dropout 

predictor in Kavumu TVET school by using decision tree. Global Scientific 

Journals, 7(12), 978–985. Retrieved from 

https://www.globalscientificjournal.com/researchpaper/MODELING_STUDE

NT_S_DROPOUT_PREDICTOR_IN_KAVUMU_TVET_SCHOOL_BY_US

ING_DECISION_TREE.pdf 

 Mahmood, A. M., Gudapati, P., Kavuluru, V. G., & Kuppa, M. R. (2010). A new 

 pruning approach for better and compact decision trees. International Journal 

 on Computer Science and Engineering, 2(8), 2551–2558. 

 https://www.researchgate.net/publication/50194245_A_NEW_PRUNING_AP

 PROACH_FOR_BETTER_AND_COMPACT_DECISION_TREES 

Maimon, O., & Rokach, L. (Eds.). (2005). Data Mining and Knowledge Discovery 

Handbook. New York: Springer-Verlag. 

 doi: 10.1007/b107408 

Malaysia rises to 25th place in World Competitiveness Yearbook 2021. (2021, June 30). 

Malay Mail. Retrieved from 

https://www.malaymail.com/news/malaysia/2021/06/30/malaysia-rises-to-

25th-place-in-world-competitiveness-yearbook-2021/1986073 

Masum, A. K. M., Abid, F., Arafat, Y., & Loo, S. B. (2020). Factors influencing 

practice of human resource information system in organizations: A hybrid 



195 
 

approach of AHP and DEMATEL. International Journal of Advanced 

Computer Science and Applications, 11(6).  

doi: 10.14569/IJACSA.2020.0110686 

Maszlee promises to make TVET first choice for students in five years. (2018, July 23). 

Malay Mail. Retrieved from 

https://www.malaymail.com/news/malaysia/2018/07/23/maszlee-promises-to-

make-tvet-first-cKRI hoice-for-students-in-five-years/1655195 

Meesawad, S., Thanasopon, B., & Wongwirat, O. (2019, July). A result verification of 

decision tree model for industrial wireless sensors selection using analytic 

hierarchy process. Paper session presented at the 16th International Joint 

Conference on Computer Science and Software Engineering (JCSSE), Chonburi, 

Thailand. 

Messele, A., & Addisu, M. (2020). A model to determine factors affecting students 

academic performance: the case of Amhara region agency of competency, 

Ethiopia. International Research Journal of Science and Technology, 1(2), 75-

87. doi: 10.46378/irjst.2020.010202 

Mingers, J. (1989). An empirical comparison of pruning methods for decision tree 

induction. Machine Learning, 4, 227-243.  

doi: 10.1023/A:1022604100933 

Mohamad, M. M., Saud, M. S., & Ahmad, A. (2009). The need in training and 

retraining for TVET teachers in Malaysia. Journal of Technical Education and 

Training, 1(1), 51-57. Retrieved from 

https://www.researchgate.net/publication/266881455_The_Need_In_Training

_And_Retraining_For_TVET_Teachers_In_Malaysia 



196 
 

Mohamed, W. N. H., Mohd Salleh, M. N., & Omar, A. H. (2012, November). 

Comparative study of reduced error pruning method in decision tree algorithms. 

Paper session presented at the International Conference on Control System, 

Computing and Engineering, Penang. 

Mohd Amin, J. (2016). Quality assurance of the qalification process in TVET: Malaysia 

country. TVET@Asia, 7. Retrieved from http://tvet-online.asia/wp-

content/uploads/2020/03/mohd-amin_tvet7.pdf 

 Mou, L., Lavigne, E., Rostamian, A., Moodie, G., & Wheelahan, L. (2018). TVET in 

 Taiwan-Preliminary report. Toronto: University of Toronto. 

Mufti, D., Muchtiar, Y., & Iswanto. (2016, September). Application of Analytical 

Hierarchy Process to choose criteria for mobile phones. Paper session 

presented at the 9th International Seminar on Industrial Engineering and 

Management, Padang. 

Mühlbacher A, & Kaczynski A. (2013). Der analytic hierarchy process (AHP): Eine 

methode zur entscheidungsunterstützung im 

gesundheitswesen. PharmacoEconomics-German Research Articles, 11(2), 

119-132.  

doi: 10.1007/s40275-014-0011-8. 

Murphy, M. (2016). Population definitions for comparative surveys in education. 

Australian Council For Educational Research. Retrieved from 

https://research.acer.edu.au/ar_misc/22 

Murthy, S., & Salzberg, S. (1995). Decision Tree induction: How effective is the greedy 

heuristic? Paper presented at KDD-95 Proceedings. Retrieved from 

https://www.aaai.org/Papers/KDD/1995/KDD95-054.pdf 



197 
 

Nantomah, K. (2019). On some properties of the sigmoid function. Asia Mathematika, 

3(1), 79-90. Retrieved from 

http://www.researchgate.net/publication/332414504_On_Some_Properties_oF

_the_Sigmoid_Function 

Nguyen, Q, H., Ly, H. B., Ho, L. S., Al-Ansari, N., Le, H. V., Tran, V. Q., Prakash, I., 

& Pham, B. T. (2021). Influence of data splitting on performance of machine 

learning models in prediction of shear strength of soil. Mathematical Problems 

in Engineering, 1–15.  

doi: 10.1155/2021/4832864 

Omar, A. (2019, February). Tvet Malaysia-The way forward. Paper session presented 

at the TVET Symposium 2019, Kuching, Sarawak.  

Omar, M. K., Rauf, M. A., Ismail, N., Rashid, A. M., Mohd Puad, M. H., & Zakaria, 

A. (2020). Factors on deciding TVET for first choice educational journey 

among pre-secondary school student. European Journal of Molecular & 

Clinical Medicine, 7(3), 609–627. Retrieved from 

https://www.researchgate.net/publication/346199349_Factors_On_Deciding_

TVET_For_First_Choice_Educational_Journey_Among_Pre-

Secondary_School_Student 

Önder, E., Önder, G., Kuvat, Ö., & Taş, N. (2014). Identifying the importance level of 

factors influencing the selection of nursing as a career choice using AHP: 

Survey to compare the precedence of private vocational high school nursing 

students and their parents. Procedia - Social and Behavioral Sciences, 122, 

398–404.  

doi: 10.1016/j.sbspro.2014.01.1361 



198 
 

Ostertagová, E. (2012). Modelling using polynomial regression. Procedia Engineering, 

48, 500-506.  

doi: 10.1016/j.proeng.2012.09.545 

Ozkan, U. B., Cigdem, H., & Erdogan, T. (2020). Artificial neural network approach to 

predict lms acceptance of vocational school  students. Turkish Online Journal 

of Distance Education, 21(3). 

Patel, N., & Upadhyay, S. (2012). Study of various decision tree pruning methods with 

 their empirical comparison in WEKA. International Journal of Computer 

 Applications, 60(12), 20-25. 

doi: 10.5120/9744-4304 

Polat, K., & Güneş, S. (2007). Classification of epileptiform EEG using a hybrid system 

based on decision tree classifier and fast Fourier transform. Applied Mathematics 

and Computation, 187(2), 1017–1026.  

doi: 10.1016/j.amc.2006.09.022 

Poncelet, P., Masseglia, F., & Teisseire, M. (Eds.). (2008). Data Mining Patterns: New 

Methods and Applications. Hershey: IGI Global.  

doi: 10.4018/978-1-59904-162-9 

Povera, A. (2019, Novermber 28). Education Ministry to set up database to empower 

TVET. New Straits Time. Retrieved from 

https://www.nst.com.my/news/nation/2019/11/542967/education-ministry-set-

database-empower-tvet 

Pundir, P., Gomanse, V., & Krishnamacharya, N. (2013). Classification and prediction 

techniques using machine learning for anomaly detection. International Journal 

of Engineering Research and Application, 1(4), 1716-1722. 

https://www.semanticscholar.org/paper/Classification-and-Prediction-



199 
 

techniques-using-for-Pundir-

Gomanse/267d0ba8de46c022bf9ffd6af4cd0c4b403798ea#citing-papers 

Putra, D. W.T, & Punggara, A.A. (2018). Comparison analysis of simple additive 

weighting (SAW) and weighted product (WP) in decision support systems. 

MATEC Web of Conferences, 215(2).  

doi: 10.1051/matecconf/201821501003 

Quinlan, J. (1986). Induction of decision trees. Machine Learning, 1, 81-106.  

doi: 10.1007/BF00116251 

Quinlan, J. R. (1987). Simplifying decision trees. International Journal of Man-Ma 

hine Studies, 27 (3), 221-248.  

doi: 10.1006/ijhc.1987.0321 

Rajaendram, R. (2019, November 30). TVET committee on the right track. The Star 

Online. Retrieved from 

https://www.thestar.com.my/news/nation/2019/11/30/tvet-committee-on-the-

right-track 

Rajaendram, R. (2020, November 6). Budget 2021: Association welcomes bigger 

allocation for TVET sector. The Star Online. Retrieved from 

https://www.thestar.com.my/news/nation/2020/11/06/budget-2021-

association-welcomes-bigger-allocation-for-tvet-sector 

Rani, Y., & Rohil, H. (2013). A study of hierarchical clustering algorithm. International 

Journal of Information and Computation Technology, 3(11), 1225-1232. 

Retrieved from 

https://www.ripublication.com/irph/ijict_spl/14_ijictv3n11spl.pdf 



200 
 

Rasul, M. S., Ashari, Z. H. M., Azman, N., & Rauf, R. A. A. (2015). Transforming 

TVET in Malaysia: Harmonizing the governance structure in a multiple 

stakeholder setting. TVET@Asia, 4. Retrieved from http://tvet-online.asia/wp-

content/uploads/2020/03/rasul_etal_tvet4.pdf 

Riffenburgh, R. H. (2006). Multifactor tests on means of continuous data. In Statistics 

in Medicine (pp. 331–354). Amsterdam: Elsevier.  

Ritschard, G. (2013). CHAID and earlier supervised tree methods. In J.J. McArdle & G. 

Ritschard (Eds), Contemporary Issues in Exploratory Data Mining in Behavioral 

Sciences (pp. 48-74). New York, Routeledge. 

Rokach, L., & Maimon, O. (2014). Data Mining with Decision Trees: Theory and 

Applications (2nd ed.). World Scientific.  

doi: 10.1142/9097 

Saaty, T. L. (1980). The analytic hierachy process. New York: McGraw Hill. 

Saaty, T. L. (2006). The Analytic Network Process. In International Series in 

Operations Research & Management Science: Vol. 95. Decision Making with 

the Analytic Network Process (pp. 1–26). Springer US. doi: 10.1007/0-387-

33987-6_1 

Sabtu, H. H., Noor, W. S. W. Mohd., & Isa, M. F. M. (2016). Student attrition at 

technical and vocational educational training (TVET) institutions: The case of 

XCel Technical College in Malaysia. Asian Social Science, 12(12), 197.  

doi: 10.5539/ass.v12n12p197 

Sahu, H., Shrma, S., & Gondhalakar, S. (2011). A brief overview on data mining 

survey. International Journal of Computer Technology and Electronics 

Engineering, 1(3), 114-121. Retrieved from 



201 
 

https://www.semanticscholar.org/paper/A-Brief-Overview-on-Data-Mining-

Survey-Sahu-Shrma/f44d2c02e22ae27364e0bcfbfcb5bed74b0aa2e1 

Saieed, Z. (2016, November 26). Malaysia's skilled labour shortage. The Star Online. 

Retrieved from https://www.thestar.com.my/business/business-

news/2016/11/26/malaysias-skilled-labour-shortage 

Sembiring, R.W., Zain, J.M., & Embong, A. (2011). Dimension reduction of health 

data clustering. International Journal on New Computer Architectures and 

Their Applications, 1(3), 1041-1050. Retrieved from 

https://www.researchgate.net/publication/51946010_Dimension_Reduction_of

_Health_Data_Clustering 

Singh, S., & Gupta, P. (2014) Comparative study ID3, CART and C4.5 decision tree 

algorithm: A survey. International Journal of Advanced Information Science 

and Technology, 27(27), 97-103. Retrieved from 

https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.685.4929&rep=rep

1&type=pdf 

Sivanandam, H., Rahim, R., Carvalho, M., & Tan, T. (2019, October 11). Budget 2020: 

Every single sen for education will be used properly, says Maszlee. The Star 

Online. Retrieved from 

https://www.thestar.com.my/news/nation/2019/10/11/budget-2020-every-

single-sen-for-education-will-be-used-properly-says-maszlee 

Siswanto, A., Hidayah, E., Hasanuddin, A. (2020). Analysis on the implementation of 

analytic hierarchy process and decision tree c4.5 to support priority 

determination in the maintenance of bridge in Lumajang. International Journal 

of Sciences: Basic and Applied Research, 54(2), 84-96. 



202 
 

Sulaiman, N. L., & Mohd Salleh, K. (2016). The development of technical and 

vocational education and training (tvet) profiling for workforce management in 

Malaysia: Ensuring the validity and reliability of TVET data. Man In India, 96, 

2825-2835. Retrieved from 

https://www.researchgate.net/publication/309403104_The_development_of_te

chnicaL_and_vocational_education_and_training_tvet_profiling_for_workforc

e_management_in_Malaysia_Ensuring_the_validity_and_reliability_of_tvet_d

ata 

Suner, A., Çelikoğlu, C. C., Dicle, O., & Sökmen, S. (2012). Sequential decision tree 

using the analytic hierarchy process for decision support in rectal cancer. 

Artificial Intelligence in Medicine, 56(1), 59–68.  

doi: 10.1016/j.artmed.2012.05.003 

Taherdoost, H. (2017). Decision making using the analytic hierarchy process (AHP): A 

step by step approach. International Journal of Economics and Management 

Systems, 2, 244-246. Retrieved from 

https://www.semanticscholar.org/paper/Decision-Making-Using-the-Analytic-

Hierarchy-(AHP)%3B-

Taherdoost/c6fc92a4739bda9af9e38a0b942dced06f9fce86 

“Thanks, but RM5.9bil not enough for TVET”. (2019, October 12). The Star Online. 

Retrieved from https://www.thestar.com.my/news/nation/2019/10/12/thanks-

but-rm59bil-not-enough-for-tvet 

UNESCO. (2003). Technical and vocational education and training for the twenty-first 

century: UNESCO recommendations. Paris: UNESCO. 



203 
 

Ursachi, G., Horodnic, I. A., & Zait, A. (2015). How reliable are measurement scales? 

External factors with indirect influence on reliability estimators. Procedia 

Economics and Finance, 20, 679–686.  

doi: 10.1016/S2212-5671(15)00123-9 

Uyanık, G. K., & Güler, N. (2013). A study on multiple linear regression analysis. 

Procedia - Social and Behavioral Sciences, 106, 234-240.  

doi: 10.1016/j.sbspro.2013.12.027 

Van Teijlingen, E. R., & Hundley, V. (2002). The importance of pilot studies. Nursing 

 standard: Official newspaper of the Royal College of Nursing, 35.   

doi: 10.7748/ns2002.06.16.40.33.c3214 

Vargas, R.V. (2010). Using the analytic hierarchy process (AHP) to select and prioritize 

projects in a portfolio. Paper session presented at the PMI® Global Congress 

2010, Washington/ 

Yaakob, H. (2017). Technical and vocational education & training (TVET) institutions 

towards statutory body: Case study of Malaysian polytechnic. Advanced 

Journal of Technical and Vocational Education, 1 (2), 07-13.  

doi: 10.26666/rmp.ajtve.2017.2.2 

Yağcı, A., & Ḉevik, M. (2017). Predictions of academic achievements of vocational 

and technical high school students with artificial neural networks in science 

courses (physics, chemistry and biology) in Turkey and measures to be taken 

for their failures. SHS Web Conference, 37, 1057. doi: 

10.1051/shsconf/20173701057 

Yellepeddi, S., Liles, D. H., & Rajagopalan, S. (2006). An analytic network process 

(anp) approach for the development of a reverse supply chain performance 



204 
 

index in consumer electronics industry. (Doctoral dissertation). The University 

of Texas at Arlington, Arlington, Texas, USA. 

Yusoff, A. M., Salam, S., Mohamad, S. N. M., & Daud, R. (2017). Gamification 

element through massive open online courses in TVET: An analysis using 

analytic hierarchy process. Advanced Science Letters, 23(9), 8713-8717.  

doi: 10.1166/asl.2017.9956 

Yusoff, R. M., Harun, A., & Zakaria, A. M. (2020). Tvet in Malaysia: Capabilities and 

challenges as viable pathway and educational attainment. Journal on Technical 

and Vocational Education, 5(1), 52–58. Retrieved from 

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3705146 

Zeleke, T.G. (2018). The social perception of technical and vocational education and 

training in Ethiopia: A critical review. International Journal of Research 

Publications, 3(1).  

doi: 100315201882 

Zia, A., Tan, P. L., & Subramaniam, G. (2019). Criteria and priorities of secondary 

school students in choosing their educational pathway: A selection process by 

analytic hierarchy process. Malaysian Journal of Consumer and Family 

Economics, 22(2), 233-247. Retrieved from http://www.majcafe.com/wp-

content/uploads/2019/10/2019-Vol-22-S2-Article-15.pdf 

Zou, K. H., Tuncali, K., & Silverman, S. G. (2003). Correlation and simple linear 

regression. Radiology, 227(3), 617–628. 

doi: 10.1148/radiol.2273011499 

 

 

 



205 
 

Appendix A 

Questionnaire 1 

 

 

 

Dear Respondent, 

Good day, I am a Master student from Universiti Utara Malaysia (UUM). Currently, I am doing 

a research on “Classification of Malaysian students’ tendency in choosing TVET after 

secondary school using various Decision Tree Models based Analytic Hierarchy Process”. 

This survey form is conducted to understand the ranking of the factors that affect students to 

enrol into technical and vocational education and training (TVET) system.   

Therefore, it’s my honour to invite you to participate in this research by completing this survey 

form. In this study, you have to fill in all the answers according to the instructions given. 

Participants are advised to answer the questions sincerely. All the answers given will only be 

used for academic purposes and will be treated confidential. 

Thank you for taking your time to complete the survey. Your participation is highly appreciated. 

 

 

Sincerely, 

Hong Chia Ming 

School of Quantitative Science 

Universiti Utara Malaya
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AHP QUESTIONNAIRE 

Based on previous studies done by others, it is found that there are 8 main factors that affect a 
student’s choice to enrol in TVET. Those factors are student, public, instructors, employer, 
parents, facility, cost and  policy. 

Comparison between pairs of criteria which evaluate the importance for each other: 

Level of 
importance 

Definition Explanations 

1 Equal 
importance 

Both of the criteria are equally important to the goal. 

3 Moderate 
importance 

One criterion is slightly important if compared to another 
one. 

5 Strong 
importance 

One criterion is strong important if compared to another 
one. 

7 Very strong 
importance 

One criterion is very strong important if compared to 
another one. 

9 Extreme 
importance 

One criterion is extreme important if compared to another 
one. 

2, 4, 6, 8 Intermediate 
values 

They are used to compromise between two judgment. 

 
Which criteria is more important when comparing the following pairs? Please circle the one 
that is more important. 
 

I. Example one: 
 

 
From example one, it can be shown that the student factor has a very strong importance 
than the public in affecting a student’s choice in choosing TVET. 
 
 
 

 
II. Example two: 

 
From example two, it can be shown that both of the factors (student and public) are 
equally important in affecting a student’s choice in choosing TVET. 

 

 

 

 

Student 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Public 

Student 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Public 
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Please answer the questions based on your own opinion.  
 
Question 1 
If the student factor is compared with the factors (as shown in the right column), what do you 
think is more significant factors that affect a student’s choice to enrol in TVET system?  

Factor I Evaluation Factor II 

Student 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Public 

Student 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Instructors 

Student 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Employer 

Student 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Parents 

Student 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Facility 

Student 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Cost 

Student 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Policy 

 
Question 2 
If the public factor is compared with the factors (as shown in the right column), what do 
you think is more significant factors that affect a student’s choice to enrol in TVET 
system? 

Factor I Evaluation Factor II 
Public 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Instructors 

Public 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Employer 

Public 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Parents 

Public 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Facility 

Public 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Cost 

Public 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Policy 

 
Question 3 
If the TVET instructors’ factor is compared with the factors (as shown in the right 
column), what do you think is more significant factors that affect a student’s choice to 
enrol in TVET system? 
 

Factor I Evaluation Factor II 

Instructors 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Employer 

Instructors 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Parents 

Instructors 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Facility 

Instructors 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Cost 
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THANK YOU FOR YOUR COOPERATION 

Instructors 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Policy 

 
Question 4 
If the employer factor is compared with the factors (as shown in the right column), what 
do you think is more significant factors that affect a student’s choice to enrol in TVET 
system? 

Factor I Evaluation Factor II 

Employer 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Parents 

Employer 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Facility 

Employer 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Cost 

Employer 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Policy 

 

Question 5 
If the parents factor is compared with the factors (as shown in the right column), what 
do you think is more significant factors that affect a student’s choice to enrol in TVET 
system? 
 

Factor I Evaluation Factor II 

Parents 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Facility 

Parents 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Cost 

Parents 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Policy 

Question 6 
If the technical institutions factor is compared with the factors (as shown in the right 
column), what do you think is more significant factors that affect a student’s choice to 
enrol in TVET system? 

Factor 1 Evaluation Factor II 

Facility 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Cost 

Facility 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Policy 

Question 7 
If the education cost factor is compared with the factor (as shown in the right column), 
what do you think is more significant factors that affect a student’s choice to enrol in 
TVET system? 
Factor I Evaluation Factor II 

Cost 9 8 7 6 5 4 3 2 1 2 3 4 5 6 7 8 9 Policy 
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Appendix B  

Questionnaire from the study of “Secondary school students’ 

perceptions of vocational education in Barbados”. 
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Appendix C 

Pilot Questionnaire 2 

 

 

Dear Respondent, 

Good day, I am Master students from Universiti Utara Malaysia (UUM). Currently, I am doing 

a research on “Classification of Malaysian students’ tendency in choosing TVET after 

secondary school using various Decision Tree Models based Analytic Hierarchy Process”.  

This survey form is conducted to understand the student’s perception towards Technical 

Vocational Education & Training (TVET). Therefore, it’s my honour to invite you to participate 

in this research by completing this survey form. 

In this study, you have to fill in all the answers according to the instructions given. Participants 

are advised to answer the questions sincerely. All the answers given will only be used for 

academic purposes and will be treated confidential. 

Thank you for taking your time to complete the survey. Your participation is highly appreciated. 

 

 

Sincerely, 

Hong Chia Ming 

School of Quantitative Science 

Universiti Utara Malaysia
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Please tick (/) the best answer that applies to you on each question. 

Section A: General information of student 

1. Gender  Male               
 Female 

2. Age  
3. Current streams   

 
 Science  
 Literature  
 Technical  
 Vocational 
 ICT 
 Account 
 Economy 
 Commerce 
 Arts 
 Catering 
 Landscape 

4. Have you heard about TVET?  Yes 
 No 

 

Section B: Information about the student’s family 

5. Father’s level of education 
 

 Did not complete secondary school 
 SPM 
 Foundation / A-Level / Matriculation 

level 
 STPM level 
 Diploma level 
 Degree level 
 Postgraduate level 

6. Father’s occupation 
 Manufacturing 
 Agriculture 
 Construction 
 Retail 
 Clerical / Civil Service 
 Professional 
 Self-employed 
 Unemployed 

7. Mother’s level of education 
 

 Did not complete secondary school 
 SPM 
 Foundation / A-Level / Matriculation 

level 
 STPM level 
 Diploma level 
 Degree level 
 Postgraduate level 

 

8. Mother’s occupation 
 Manufacturing 
 Agriculture 
 Construction 
 Retail 
 Clerical / Civil Service 
 Professional 
 Self-employed 
 Unemployed 

9. Did anybody in your family enrol in 
TVET? 

 Yes, number of persons enrolled: 
___ 

 No 
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Section C: Student’s perceptions of education and training 

 Strongly 
disagree 

Disagree Uncertain Agree Strongly 
agree 

10. Vocational subjects have a 
high status 
 

         

11.Vocational courses are 
interesting 
 

         

12. Academic (non-vocational) 
subjects are more important than 
vocational subjects 

 

         

13. People who take TVET 
courses can get the best jobs 
 

         

14. People who take TVET 
courses can make more money 
 

         

15. People who take TVET 
courses have a better chance of 
getting a job than those who do 
not 
 

         

 
Section D: Student’s aspiration 
 

16. What are your study plans after Form 
5? 

 Form 6 
 Matriculation 
 Private University/ College 
 Polytechnic 
 Skill Training Centre 
 Work 

17. What field would you like to work in?  Manufacturing 
 Agriculture 
 Construction 
 Retail 
 Clerical / Civil Service 
 Professional 
 Self-employed 
 Unemployed 

18. Are you interested to go into TVET?  Yes 
 No 
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Appendix D 

Questionnaire 2 after changes 

 

 

 

Pelajar yang dihormati, 

Saya Hong Chia Ming, pelajar ijazah sarjana dari Universiti Utara Malaysia sedang 
menjalankan  penyelidikan yang bertajuk “Classification of Malaysian students’ tendency in 
choosing TVET after secondary school using various Decision Tree Models based Analytic 
Hierarchy Process”. Tujuan kajian ini dijalankan adalah untuk meninjau tahap kefahaman 
pelajar sekolah menengah terhadap program TVET, serta memprofilkan kecenderungan pelajar 
untuk memilih bidang ini selepas tamat pengajian. Justeru, saya amat memerlukan bantuan 
anda untuk mengisi soal selidik ini. 

Anda diminta untuk menjawab semua soalan. Soal selidik ini akan mengambil masa lebih 
kurang 15 minit. Kesemua maklumat adalah sulit dan anda tidak perlu mengisi nama anda. 
Saya dahului dengan jutaan terima kasih atas kerjasama dan kesudian anda untuk 
meluangkan masa mengisi borang soal selidik ini. 

 

Yang Benar, 

Hong Chia Ming 
Decision Science Department 
School of Quantitative Science 
Universiti Utara Malaysia 
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Sila (/) di jawapan yang paling sesuai berkaitan diri anda. 

Seksyen A: Maklumat am pelajar 

1. Jantina  Lelaki 
 Perempuan 

2. Umur   
3. Aliran 

 
 Sains 
 Kesusasteraan 
 Teknikal 
 Vokasional 
 ICT 
 Akaun 
 Ekonomi 
 Perniagaan 
 Seni 
 Katering 
 Landskap 

4. Adakah anda mengetahui tentang TVET 
sebelum ini? 

 Ya 
 Tidak 

 

Seksyen B: Maklumat tentang keluarga pelajar 

5. Tahap Pendidikan Bapa 
 Tidak menamatkan sekolah 

menengah 
 SPM 
 Asasi  / A-Level /Matrikulasi 
 STPM  
 Diploma  
 Ijazah Sarjana Muda 
 Kedoktoran (PhD) 

6. Pekerjaan Bapa 
 Pembuatan 
 Pertanian 
 Pembinaan 
 Peruncitan 
 Penjawat awam/kakitangan kerajaan 
 Profesional 
 Bekerja Sendiri 
 Tidak bekerja  
 Lain-lain: ____________________ 

 

7. Tahap Pendidikan Ibu 
 Tidak menamatkan sekolah 

menengah 
 SPM 
 Asasi  / A-Level /Matrikulasi 
 STPM  
 Diploma  
 Ijazah Sarjana Muda 
 Kedoktoran (PhD) 

8. Pekerjaan Ibu 
 Pembuatan 
 Pertanian 
 Pembinaan 
 Peruncitan 
 Penjawat awam/ Kakitangan kerajaan 
 Profesional 
 Bekerja Sendiri 
 Tidak bekerja 
 Lain-lain: ______________________ 

9. Adakah ahli keluarga anda terlibat 
dalam TVET? 

 Ya 
 Tidak 
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Seksyen C: Persepsi pelajar terhadap TVET  

 Sangat 
Tidak 
Setuju 

Tidak 
Setuju 

Tidak 
Pasti 

Setuju Sangat 
Setuju 

10. Subjek vokasional mempunyai status 
tinggi 

         

11. Subjek akademik (bukan vokasional) 
mempunyai status tinggi 
 

         

12.Kursus vokasional adalah menarik 
 

         

13. Kursus akademik (bukan vokasional) 
adalah menarik 
 

         

14. Subjek akademik (bukan vokasional) 
adalah lebih penting daripada subjek 
vokasional 
 

         

15. Orang yang mengambil kursus TVET 
mendapat pekerjaan yang baik 
 

         

16. Orang yang mengambil kursus TVET 
mendapat pendapatan lebih tinggi 

         

17. Orang yang mengambil kursus TVET 
mempunyai peluang pekerjaan yang lebih 
baik berbanding dengan mereka yang 
tidak mengambil kursus TVET. 
 

         

 

Section D: Aspirasi pelajar 

18. Apakah rancangan anda selepas Tingkatan 5?  Tingkatan 6 
 Matrikulasi 
 Universiti atau Kolej swasta 
 Politeknik 
 Pusat Latihan Kemahiran 
 Bekerja 

19. Apakah bidang yang ingin anda ceburi?  Pembuatan 
 Pertanian 
 Pembinaan 
 Peruncitan 
 Pekeranian / Perkhidmatan 

Awam 
 Profesional 
 Bekerja Sendiri 

20. Adakah anda berminat untuk memasuki TVET?  Ya 
 Tidak 
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Appendix E 

Total number of students 

https://drive.google.com/file/d/1D1CqHWlvzcCBD4JIhhFmQcx9-
716tbJ8/view?usp=sharing 
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Appendix F 

Approval letter from KPM 
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Appendix G 

Approval letter from JPNK 
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Appendix H 

Approval letter from IKBN 
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Appendix I 

DUN in each PPD 

https://drive.google.com/file/d/1y338Bk_M716YWxYth2lCZizMQ0Pgp479/view?usp=s
haring 
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Appendix J 

Gantt Chart 
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