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ABSTRAK 

 

Kompetensi digital merupakan kemampuan yang harus dimiliki guru agar dapat mudah 

beradaptasi dengan era transformasi digital saat ini. Studi ini mencoba mengetahui 

persepsi para guru SMK di Indonesia   terkait dengan kompetensi informasi, komunikasi, 

kreasi konten, keamanan digital, dan pemecahan masalah. Metode pemecahan masalah 

multi kriteria Analytical Hierarcy Process (AHP) digunakan untuk membuat peringkat 

prioritas kompetensi digital yang paling dikuasi oleh para responden, kemudian 

kinerjanya di validasi oleh metode berbasis kecerdasan buatan Fuzzy AHP. Dua tool 

analysis Fuzzy AHP yaitu Algoritma Chang’s Extent dan Geometric Mean digunakan 

untuk memvalidasi hasil perangkingan bobot prioritas metode AHP. Jajak pendapat 

dilakukan terhadap 392 responden, dengan instrument penelitian mengadopsi platform 

pengukuran kompetensi digital dari DigComp. Hasil penelitian memberikan bukti bahwa 

penggunaan metode klasik AHP telah tervalidasi oleh metode Fuzzy AHP sebagai metode 

multikriteria penentuan prioritas kompetensi digital guru SMK yang sangat handal. 

Kedua metode memberikan hasil yang hampir identik dalam menentukan urutan prioritas 

kompetensi digital guru SMK. Hasil survey memberikan bukti  bahwa guru SMK di 

Indonesia harus segera mengembangkan keterampilannya dalam hal kreasi konten digital 

dan keamanan digital. Para guru, organisasi profesi guru dan para pengambil keputusan 

diharapkan dapat menggunakan temuan penelitian ini sebagai referensi dalam 

melaksanakan pelatihan-pelatihan peningkatan kompetensi digital guru SMK. 

 

Kata Kunci: Analytical Hierarcy Process; DigComp; Kompetensi digital; Guru SMK; 

tingkat prioritas; Fuzzy AHP.  
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ABSTRACT 

 

Digital competence is an ability that teachers must have in order to easily adapt 

to the current era of digital transformation. This study tries to find out the 

perceptions of vocational school teachers in Indonesia regarding the competence 

of information, communication, content creation, digital security, and problem 

solving. The multi-criteria Analytical Hierarchy Process (AHP) problem-solving 

method is used to rank the priority digital competencies that are most mastered by 

the respondents, then their performance is validated by the Fuzzy AHP artificial 

intelligence-based method. Two Fuzzy AHP analysis tools, namely Chang's Extent 

Algorithm and Geometric Mean are used to validate the results of the priority 

weight ranking of the AHP method. The poll was conducted on 392 respondents, 

with the research instrument adopting the digital competency measurement 

platform from DigComp. The results of the study provide evidence that the use of 

the classical AHP method has been validated by the Fuzzy AHP method as a very 

reliable multi-criteria method for determining the digital competence of SMK 

teachers. The two methods provide almost identical results in determining the 

priority order of digital competence for vocational teachers. The survey results 

provide evidence that SMK teachers in Indonesia must immediately develop their 

skills in terms of digital content creation and digital security. Teachers, teacher 
professional organizations and decision makers are expected to be able to use the 

findings of this study as a reference in implementing trainings to improve the 

digital competence of SMK teachers. 

 

Keywords: Analytical Hierarcy Process; DigComp; Digital Competency; Vocational 

Teacher; priority level’ Fuzzy AHP. 

 



 

 

Aditya Ramadhan Islami, 2021 

PENENTUAN TINGKAT PRIORITAS KOMPETENSI DIGITAL GURU SEKOLAH MENENGAH 
KEJURUAN MENGGUNAKAN FUZZY ANALYTICAL HIERARCHY PROCESS 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

DAFTAR ISI 

LEMBAR PENGESAHAN ..................................................................................... i 

KATA PENGANTAR ............................................................................................ ii 

UCAPAN TERIMA KASIH .................................................................................. iii 

ABSTRAK .............................................................................................................. v 

ABSTRACT ............................................................................................................. vi 

DAFTAR ISI ......................................................................................................... vii 

DAFTAR TABEL .................................................................................................. ix 

DAFTAR GAMBAR .............................................................................................. x 

BAB 1 PENDAHULUAN ...................................................................................... 1 

1.1 Latar Belakang.......................................................................................... 1 

1.2 Rumusan Masalah .................................................................................... 3 

1.3 Tujuan Penelitian ...................................................................................... 3 

1.4 Manfaat Penelitian .................................................................................... 3 

1.5 Struktur Organisasi Tesis ......................................................................... 4 

BAB II KAJIAN TEORI ......................................................................................... 5 

2.1 Kompetensi Guru Abad 21 ....................................................................... 5 

2.2 Kompetensi Digital ................................................................................... 6 

2.3 Analytic Hierarchy Process (AHP) ........................................................ 10 

2.4 Fuzzy AHP .............................................................................................. 11 

BAB III METODE PENELITIAN........................................................................ 13 

3.1 Desain Penelitian .................................................................................... 13 

3.2 Partisipan ................................................................................................ 13 

3.3 Instrumen Penelitian ............................................................................... 15 

3.5 Prosedur Penelitian ................................................................................. 18 

3.6 Analisis Data .......................................................................................... 18 

BAB IV HASIL DAN PEMBAHASAN .............................................................. 27 

4.1 Hasil Analisis AHP................................................................................. 28 

4.2 Perhitungan Fuzzy AHP Chang Extent ................................................... 34 

4.3 Perhitungan Fuzzy AHP Geometric Mean .............................................. 42 

4.4 Tingkat Kemahiran Kompetensi Digital Guru SMK.............................. 45 

4.5 Tingkat Kemahiran Kompetensi Digital Guru SMK Berdasarkan 

Demografi .......................................................................................................... 51 



 

 

Aditya Ramadhan Islami, 2021 

PENENTUAN TINGKAT PRIORITAS KOMPETENSI DIGITAL GURU SEKOLAH MENENGAH 
KEJURUAN MENGGUNAKAN FUZZY ANALYTICAL HIERARCHY PROCESS 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

4.6 Pembahasan ............................................................................................ 56 

BAB V  KESIMPULAN, IMPLIKASI DAN REKOMENDASI ......................... 65 

5.1 Kesimpulan ............................................................................................. 65 

5.2 Implikasi ................................................................................................. 65 

5.3 Rekomendasi .......................................................................................... 65 

DAFTAR PUSTAKA ........................................................................................... 66 

LAMPIRAN .......................................................................................................... 75 



8 

 

 
Aditya Ramadhan Islami, 2021 

PENENTUAN TINGKAT PRIORITAS KOMPETENSI DIGITAL GURU SEKOLAH MENENGAH 
KEJURUAN MENGGUNAKAN FUZZY ANALYTICAL HIERARCHY PROCESS 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

DAFTAR PUSTAKA 

 

Acar, C., Beskese, A., & Temur, T. (2018). ScienceDirect Sustainability analysis 

of different hydrogen production options using hesitant fuzzy AHP. 1–18. 

https://doi.org/10.1016/j.ijhydene.2018.08.024 

Alaqeel, T. A., & Suryanarayanan, S. (2018). A fuzzy Analytic Hierarchy Process 

algorithm to prioritize Smart Grid technologies for the Saudi electricity 

infrastructure. Sustainable Energy, Grids and Networks, 13, 122–133. 

Ally, M. (2019). Competency profile of the digital and online teacher in future 

education. International Review of Research in Open and Distributed 

Learning, 20(2). 

Alonso, J. A., & Lamata, M. T. (2006). Consistency in the analytic hierarchy 

process: a new approach. International Journal of Uncertainty, 14(4), 445–

459. 

Aminudin, N., Ayu, I., Sari, P., & No, R. (2015). Sistem Pendukung Keputusan ( 

Dss ) Penerima Bantuan Program Keluarga Harapan ( Pkh ) Pada Desa 

Bangun Rejo Kec . Punduh Pidada Pesawaran Dengan Menggunakan Metode 

Analytical Hierarcy Process ( AHP ) Program Pemerintah dalam 

menanggulangi krisis ekonomi ya. Jurnal TAM, 5, 66–72. 

Andres, P., & Svoboda, P. (2019). Development of Digital Competences of 

Teachers of Social Sciences at Secondary Vocational Schools. Development, 

720–731. https://doi.org/10.1007/978-3-030-11935-5 

Artacho, E. G., Martínez, T. S., Martín, J. L. O., Marín, J. A. M., & García, G. G. 

(2020). Teacher Training in Lifelong Learning — The Importance of Digital 

Competence in the Encouragement of Teaching Innovation. Sustainability 

2020, 12, 2852. 

Astuti, M., Sudira, P., Mutohhari, F., & Nurtanto, M. (2021). Competency of 

Digital Technology: The Maturity Levels of Teachers and Students in 

Vocational Education in Indonesia. Journal of Education Technology, 5(3). 

Asuquo, D. E., & Onuodu, F. E. (2016). A fuzzy AHP model for selection of 

university academic staff. International Journal of Computer Applications, 

141(1), 19–26. 



 

 

 
Aditya Ramadhan Islami, 2021 

PENENTUAN TINGKAT PRIORITAS KOMPETENSI DIGITAL GURU SEKOLAH MENENGAH 
KEJURUAN MENGGUNAKAN FUZZY ANALYTICAL HIERARCHY PROCESS 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

Bannon, B. W. O., & Thomas, K. (2014). Computers & Education Teacher 

perceptions of using mobile phones in the classroom : Age matters ! 

Computers & Education, 74, 15–25. 

https://doi.org/10.1016/j.compedu.2014.01.006 

Benali, M., Kaddouri, M., & Azzimani, T. (2018). Digital competence of 

Moroccan teachers of English. International Journal of Education and 

Development Using Information and Communication Technology, 14(2), 99–

120. 

Blau, I., & Shamir-inbal, T. (2016). Digital competences and long-term ICT 

integration in school culture : The perspective of elementary school leaders. 

Educ Inf Technol 1. https://doi.org/10.1007/s10639-015-9456-7 

Caena, F., & Redecker, C. (2019). Aligning teacher competence frameworks to 

21st century challenges : The case for the European Digital Competence 

Framework for Educators ( D igcompedu ). European Journal of Education 

Published, 54, 356–369. https://doi.org/10.1111/ejed.12345 

Calacar, G. B. (2018). Teaching the 2st Century Skills: Teachers’ Competence, 

Practices and Challenges. Journal of World Englishes and Educational 

Practices (JWEEP), 2(2), 81–91. 

Calvani, A., Cartelli, A., Fini, A., & Ranieri, M. (2008). Models and Instruments 

for Assessing Digital Competence at School. 4(september 2008), 183–193. 

Cantú-ballesteros, L., Urías-murrieta, M., Figueroa-rodríguez, S., & Salazar-lugo, 

G. M. (2017). Teacher ‘ s Digital Skills in Relation to Their Age , Gender , 

Time of Usage and Training with a Tablet. 5(5), 46–57. 

https://doi.org/10.11114/jets.v5i5.2311 

Çebi, A. (2020). Digital Competence : A Study from the Perspective of Pre-

service Teachers in Turkey. 9(2), 294–308. 

https://doi.org/10.7821/naer.2020.7.583 

Chang, D. (1996). Applications of The Extent Analysis Method On Fuzzy AHP. 

2217(95). 

Dedebali, N. C. (2020). International Journal of Educational Methodology 

Analysis of Digital Literacy and Metaphoric Perceptions of Teacher 

Candidate. International Journal of Educational Methodology, 6(1), 135–



 

 

 
Aditya Ramadhan Islami, 2021 

PENENTUAN TINGKAT PRIORITAS KOMPETENSI DIGITAL GURU SEKOLAH MENENGAH 
KEJURUAN MENGGUNAKAN FUZZY ANALYTICAL HIERARCHY PROCESS 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

145. https://doi.org/10.12973/ijem.6.1.135 

Del-moral-pérez, M. E., & Villalustre-martínez, L. (2019). Teachers ’ perception 

about the contribution of collaborative creation of digital storytelling to the 

communicative and digital competence in primary education schoolchildren. 

Computer Assisted Language Learning, 32(4), 342–365. 

https://doi.org/10.1080/09588221.2018.1517094 

Dweiri, F., Kumar, S., Ahmed, S., & Jain, V. (2016). Designing an integrated 

AHP based decision support system for supplier selection in automotive 

industry. 62, 273–283. https://doi.org/10.1016/j.eswa.2016.06.030 

Edvard, O., & Christophersen, K. (2013). Computers & Education Digital 

competence at the beginning of upper secondary school : Identifying factors 

explaining digital inclusion. Computers & Education, 63, 240–247. 

https://doi.org/10.1016/j.compedu.2012.11.015 

Elstad, E., & Christophersen, K.-A. (2017). education sciences Perceptions of 

Digital Competency among Student Teachers : Contributing to the 

Development of Student Teachers ’ Instructional Self-Efficacy in. Education 

Sciences, 7(27), 1–15. https://doi.org/10.3390/educsci7010027 

Emrouznejad, A., & Marra, M. (2017). The state of the art development of AHP ( 

1979 – 2017 ): a literature review with a social network analysis. 

International Journal of Production Research, 7543(June), 1–23. 

https://doi.org/10.1080/00207543.2017.1334976 

Fahmi, N. R. I., Prihandoko, A. C., & Retnani, W. E. Y. (2017). Implementasi 

Metode Fuzzy AHP pada Sistem Penunjang Keputusan Penentuan Topik 

Skripsi ( Studi Kasus : Program Studi Sistem Informasi Universitas Jember ). 

BERKALA SAINSTEK, 2, 76–81. 

Faisol, A., Muslim, M. A., & Suyono, H. (2014). Komparasi Fuzzy AHP dengan 

AHP pada sistem pendukung keputusan investasi properti. Jurnal Eeccis, 

8(2), 123–128. 

Fauzi, I., Hermawan, I., Khusuma, S., Indonesia, U. P., & Jakarta, U. N. (2020). 

Teachers’ Elementary School in Online Learning of COVID-19 Pandemic 

Conditions. Jurnal Iqra’ : Kajian Ilmu Pendidikan, 5(1), 58–70. 

Ferrari, A. (2012). Digital competence in practice: An analysis of frameworks. 



 

 

 
Aditya Ramadhan Islami, 2021 

PENENTUAN TINGKAT PRIORITAS KOMPETENSI DIGITAL GURU SEKOLAH MENENGAH 
KEJURUAN MENGGUNAKAN FUZZY ANALYTICAL HIERARCHY PROCESS 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

Sevilla: JRC IPTS.(DOI: 10.2791/82116). 

Ferrari, A. (2013). DIGCOMP : A Framework for Developing and Understanding 

Digital Competence in Europe . (Y. Punie & B. N. Bre (eds.)). Publications 

Office of the European Union, 2013 ©. https://doi.org/10.2788/52966 

Fraile, M. N., Peñalva-Vélez, A., & Lacambra, A. M. M. (2018). Development of 

Digital Competence in Secondary Education Teachers ’ Training. Education 

Sciences, 8(3), 104. https://doi.org/10.3390/educsci8030104 

Gallego-Arrufat, M.-J., Torres-Hernández, N., & Pessoa, T. (2019). Competence 

of future teachers in the Competencia de futuros docentes en el área de 

seguridad digital. Competencia de Futuros Docentes En El Área de 

Seguridad Digital, 53–62. 

Gnanavelbabu, A., & Arunagiri, P. (2018). ScienceDirect Ranking of MUDA 

using AHP and Fuzzy AHP algorithm. Materials Today: Proceedings, 5(5), 

13406–13412. https://doi.org/10.1016/j.matpr.2018.02.334 

Guillén-gámez, F. D., & Mayorga-fernández, M. J. (2020). Quantitative-

comparative research on digital competence in students , graduates and 

professors of faculty education : an analysis with ANOVA. 

Hadad, Y., Keren, B., & Naveh, G. (2019). Assessment & Evaluation in Higher 

Education The relative importance of teaching evaluation criteria from the 

points of view of students and faculty. Assessment & Evaluation in Higher 

Education, 0(0), 1–13. https://doi.org/10.1080/02602938.2019.1665623 

Hague, C., & Payton, S. (2011). Digital literacy across the curriculum. 

Curriculum Leadership, 9(10). 

Hatlevik, O. E. (2016). Examining the Relationship between Teachers ’ Self-

Efficacy , their Digital Competence , Strategies to Evaluate Information , and 

use of ICT at School. 3831(May). 

https://doi.org/10.1080/00313831.2016.1172501 

Huelva, D. (2012). From Digital and Audiovisual Competence to Media 

Competence : Dimensions and indicators. 25–33. 

https://doi.org/10.3916/C39-2012-02-02 

Iivari, N., Sharma, S., & Ventä-olkkonen, L. (2020). International Journal of 

Information Management Digital transformation of everyday life – How 



 

 

 
Aditya Ramadhan Islami, 2021 

PENENTUAN TINGKAT PRIORITAS KOMPETENSI DIGITAL GURU SEKOLAH MENENGAH 
KEJURUAN MENGGUNAKAN FUZZY ANALYTICAL HIERARCHY PROCESS 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

COVID-19 pandemic transformed the basic education of the young 

generation and why information management research should care ? 

International Journal of Information Management, 55(June), 102183. 

https://doi.org/10.1016/j.ijinfomgt.2020.102183 

Ilomäki, L., Paavola, S., Lakkala, M., & Kantosalo, A. (2014). Digital 

competence – an emergent boundary concept for policy and educational 

research. https://doi.org/10.1007/s10639-014-9346-4 

Indira, E. W. M., Hermanto, A., & Pramono, S. E. (2020). Improvement of 

Teacher Competence in the Industrial Revolution Era 4 . 0. International 

Conference on Science and Education and Technology (ISET 2019) 

Improvement, 443(Iset 2019), 350–352. 

Javier, F., Moral, R., & Fern, M. (2021). Future Primary School Teachers ’ Digital 

Competence in Teaching Science through the Use of Social Media. MDPI 

Education Sciences, 13. 

Jim, D., & Torres-soto, A. (2020). Digital Competence of Future Secondary 

School Teachers : Di ff erences According to Gender , Age , and Branch of 

Knowledge. 

König, J., Jäger-biela, D. J., Glutsch, N., & Jäger-biela, D. J. (2020). Adapting to 

online teaching during COVID-19 school closure : teacher education and 

teacher competence effects among early career teachers in Germany early 

career teachers in Germany. European Journal of Teacher Education, 

00(00), 1–15. https://doi.org/10.1080/02619768.2020.1809650 

Krumsvik, R. J. (2011). Digital competence in Norwegian teacher education and 

schools. 1(1), 39–51. 

Kuntoro, A. (1994). ACtion Reaserch : Metode Pengembangan dan Partisipasi. 

147–158. 

Kuzminska, O., Mazorchuk, M., & Morze, N. (2019). Study of Digital 

Competence of the Students and Teachers in Ukraine. Springer Nature 

Switzerland, 1, 148–169. https://doi.org/10.1007/978-3-030-13929-2 

Liu, Y., Eckert, C. M., & Earl, C. (2020a). A review of fuzzy AHP methods for 

decision-making with subjective judgements. Expert Systems with 

Applications, 161, 113738. https://doi.org/10.1016/j.eswa.2020.113738 



 

 

 
Aditya Ramadhan Islami, 2021 

PENENTUAN TINGKAT PRIORITAS KOMPETENSI DIGITAL GURU SEKOLAH MENENGAH 
KEJURUAN MENGGUNAKAN FUZZY ANALYTICAL HIERARCHY PROCESS 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

Liu, Y., Eckert, C. M., & Earl, C. (2020b). A review of fuzzy AHP methods for 

decision-making with subjective judgements. Expert Systems with 

Applications, 113738. 

Lueg, C. F., Lueg, C. F., & Vila, R. R. (2017). El género y su incidencia 

estudiantes de Pedagogía en el nivel de competencia digital autopercibido 

por Gender and its impact on Pedagogy students’ self -perceived digital 

competence. 79–96. 

Mannila, L., & Pears, A. (2018). Digital Competence , Teacher Self-Efficacy and 

Training Needs. ICER, 78–85. 

Mar, I., & Trestini, M. (2020). Self-Perception and Training Perceptions on 

Teacher Digital Competence ( TDC ) in Spanish and French University 

Students. Multimodal Technol. Interact, 4(74), 1–13. 

Marcial, D. E., & Rama, P. A. De. (2015). ICT Competency Level of Teacher 

Education Professionals in the Central Visayas Region ,. Asia Pacific 

Journal of Multidisciplinary Research, 3(5), 28–38. 

Martín, S. C., González, M. C., & García, F. J. (2019). Digital competence of 

early childhood education teachers : attitude , knowledge and use of ICT. 

European Journal of Teacher Education, 00(00), 1–14. 

https://doi.org/10.1080/02619768.2019.1681393 

Mseleku, Z. (2020). A Literature Review of E-Learning and E-Teaching in the 

Era of Covid-19 Pandemic. 5(10). 

Mutohhari, F., Sofyan, H., & Nurtanto, M. (2020). Technological Competencies : 

A Study on the Acceptance of Digital Technology on Vocational Teachers in 

Indonesia. ICLSSEE. https://doi.org/10.4108/eai.6-3-2021.2305971 

Olusola-Fadumiye, T. O., Harun, J. B., & Ojo, J. (2020). Challenges of learning-

based technology in the Covid-19 era through the use of social media 

implementation in the educational system. Proceedings of the 2nd Early 

Childhood and Primary Childhood Education (ECPE 2020), 487, 287291. 

Ordoobadi, S. M. (2010). Application of AHP and Taguchi loss functions in 

supply chain. 110(8), 1251–1269. 

https://doi.org/10.1108/02635571011077861 

Percin, S. (2008). Use of fuzzy AHP for evaluating the benefits of information-



 

 

 
Aditya Ramadhan Islami, 2021 

PENENTUAN TINGKAT PRIORITAS KOMPETENSI DIGITAL GURU SEKOLAH MENENGAH 
KEJURUAN MENGGUNAKAN FUZZY ANALYTICAL HIERARCHY PROCESS 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

sharing decisions in a supply chain. Journal of Enterprise Information 

Management, 21(3), 263–284. https://doi.org/10.1108/17410390810866637 

Pettersson, F. (2017). On the issues of digital competence in educational contexts 

– a review of literature. https://doi.org/10.1007/s10639-017-9649-3 

Porlán, I. G., Luis, J., & Sánchez, S. (2016). Evaluation and development of 

digital competence in future primary school teachers at the University of 

Murcia. New Approaches In Educational Research, 5(1), 51–56. 

https://doi.org/10.7821/naer.2016.1.152 

Porlán, I. G., & Sánchez, J. L. S. (2016). Evaluación y desarrollo de la 

competencia digital de futuros maestros en la Universidad de Murcia. 

Journal of New Approaches in Educational Research, 6, 51–56. 

Rachmadtullah, R., Yustitia, V., Setiawan, B., Fanny, A. M., Pramulia, P., 

Susiloningsih, W., & Tur, C. (2020). The Challenge Of Elementary School 

Teachers To Encounter Superior Generation In The 4 . 0 Industrial 

Revolution : Study Literature. International Journal of Scientific & 

Technology Research, 9(04), 2018–2021. 

Rahim, F. R., Festiyed, F., Yohandri, Y., Yulkifli, Y., & Djamas, D. (2017). Studi 

Pengalaman Guru-Guru MTsN 6 Pesisir Selatan Dalam Penulisan Karya 

Tulis Ilmiah Guna Meningkatan Iptek Masyarakat Serta Mewujudkan Guru 

yang Profesional. Jurnal Eksakta Pendidikan (Jep), 1(2), 80–87. 

Rahim, F. R., & Suherman, D. S. (2019). Analisis Kompetensi Guru dalam 

Mempersiapkan Media Pembelajaran Berbasis Teknologi Informasi Era 

Revolusi Industri 4 . 0. 3(November). 

Rasmitadila, Aliyyah, R. R., Rachmadtullah, R., Samsudin, A., Syaodih, E., 

Nurtanto, M., & Tambunan, A. R. S. (2020). The Perceptions of Primary 

School Teachers of Online Learning during the COVID-19 Pandemic Period: 

A Case Study in Indonesia. Journal of Ethnic and Cultural Studies, 7(2), 90–

109. https://doi.org/10.29333/ejecs/388 

Reisoglu, I., & Cebi, A. (2020). Computers & Education How can the digital 

competences of pre-service teachers be developed ? Examining a case study 

through the lens of DigComp and DigCompEdu. Computers & Education, 

156(March 2019). https://doi.org/10.1016/j.compedu.2020.103940 



 

 

 
Aditya Ramadhan Islami, 2021 

PENENTUAN TINGKAT PRIORITAS KOMPETENSI DIGITAL GURU SEKOLAH MENENGAH 
KEJURUAN MENGGUNAKAN FUZZY ANALYTICAL HIERARCHY PROCESS 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

Respati, T., Irasanti, S. N., Sartika, D., Akbar, I. B., & Marzo, R. R. (2021). A 

nationwide survey of psychological distress among Indonesian residents 

during the COVID-19 pandemic. 10(1), 119–126. 

https://doi.org/10.11591/ijphs.v10i1.20609 

Roig-Vila, R., Mengual-Andrés, S., & Quinto-Medrano, P. (2015). Conocimientos 

tecnológicos , pedagógicos y disciplinares del profesorado de Primaria. 

Primary Teachers’ Technological, Pedagogical and Content Knowledge, 

151–159. 

Røkenes, F. M., & Krumsvik, R. J. (2014). Digital Literacy Development of 

Student Teachers ’ Digital Competence in Teacher Education. Nordic 

Journal of Digital Literacy, 4. 

Rolf, E., Knutsson, O., & Ramberg, R. (2019). An analysis of digital competence 

as expressed in design patterns for technology use in teaching. British 

Journal of Educational Technology Doi:10.1111/Bjet.12739 Vol, 0(0), 1–15. 

https://doi.org/10.1111/bjet.12739 

Russo, R. D. F. S. M., & Camanho, R. (2015). Criteria in AHP : a Systematic 

Review of Literature. Procedia - Procedia Computer Science, 55(Itqm), 

1123–1132. https://doi.org/10.1016/j.procs.2015.07.081 

Saaty, T. L. (2005). Theory and applications of the analytic network process: 

decision making with benefits, opportunities, costs, and risks. RWS 

publications. 

Saaty, T. L. (2008). Decision making with the analytic hierarchy process. 

International Journal of Services Sciences, 1(1), 83–98. 

Şahİn, M. (2018). A Content Analysis Study on the Use of Analytic Hierarchy 

Process in Educational Studies. 9(4), 376–392. 

https://doi.org/10.21031/epod.373784 

Sajidan, R. nat., Baedhowi, Triyanto, Totalia, S. A., & Masykuri, M. (2018). 

Peningkatan Proses Pembelajaran Dan Penilaian Pembelajaran Abad 21 

Dalam Meningkatkan Kualitas Pembelajaran SMK. Direktorat Pembinaan 

Sekolah Menengah Kejuruan Direktorat Jenderal Pendidikan Dasar dan 

Menengah Kementerian Pendidikan dan Kebudayaan. 

Sánchez-Cruzado, C., Campión, R. S., & Sánchez-Compaña, T. (2021). Teacher 



 

 

 
Aditya Ramadhan Islami, 2021 

PENENTUAN TINGKAT PRIORITAS KOMPETENSI DIGITAL GURU SEKOLAH MENENGAH 
KEJURUAN MENGGUNAKAN FUZZY ANALYTICAL HIERARCHY PROCESS 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

Digital Literacy : The Indisputable Challenge after. Sustainability Article, 13, 

1–29. 

Scull, J., Phillips, M., Sharma, U., Garnier, K., Scull, J., Phillips, M., & Sharma, 

U. (2020). Innovations in teacher education at the time of COVID19 : an 

Australian perspective Australian perspective. Journal of Education for 

Teaching, 46(4), 497–506. https://doi.org/10.1080/02607476.2020.1802701 

Scully, D., Lehane, P., & Scully, C. (2021). ‘It is no longer scary’: digital learning 

before and during the Covid-19 pandemic in Irish secondary schools. 

Technology, Pedagogy and Education, 30(1), 159–181. 

https://doi.org/10.1080/1475939X.2020.1854844 

Siddiq, F., Scherer, R., & Tondeur, J. (2016). Computers & Education Teachers ’ 

emphasis on developing students ’ digital information and communication 

skills ( TEDDICS ): A new construct in 21st century education. Computers 

& Education, 92–93, e48–e50. 

https://doi.org/10.1016/j.compedu.2015.10.006 

Steffens, K. (2015). Competences , Learning Theories and MOOCs : Recent 

Developments in Lifelong Learning. European Journal of Education, 50(1). 

https://doi.org/10.1111/ejed.12102 

Suryana, N. (2019). Supervisi klinis untuk Meningkatkan Kemampuan Literasi 

Digital Guru SMK Negeri Maniis Purwakarta. Jurnal Ilmiah Indonesia, 4(9), 

73–82. 

Suwardana, H. (2018). Revolusi Industri 4. 0 Berbasis Revolusi Mental. JATI 

UNIK: Jurnal Ilmiah Teknik Dan Manajemen Industri, 1(2), 109–118. 

Sya, A., & Pd, M. (2005). Teknik analisis data penelitian. 

Tomczyk, Ł. (2019). What Do Teachers Know About Digital Safety ? What Do 

Teachers Know About Digital Safety ? Computers in the Schools, 0(0), 1–21. 

https://doi.org/10.1080/07380569.2019.1642728 

Tømte, C. E. (2013). Educating Teachers for the New Millennium ? Teacher 

training , ICT and digital competence. NORDIC JOURNAL OF DIGITAL 

LITERACY, 8(01–02), 74–89. 

Tsinidou, M., Gerogiannis, V., & Fitsilis, P. (2010). Evaluation of the factors that 

determine quality in higher education : an empirical study. 18(3), 227–244. 



 

 

 
Aditya Ramadhan Islami, 2021 

PENENTUAN TINGKAT PRIORITAS KOMPETENSI DIGITAL GURU SEKOLAH MENENGAH 
KEJURUAN MENGGUNAKAN FUZZY ANALYTICAL HIERARCHY PROCESS 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

https://doi.org/10.1108/09684881011058669 

Turnbull, J. (2013). 9 Habits of Highly Effective Teachers: A Practical Guide to 

Personal Development. A&C Black. 

UNESCO. (2018). ICT Competency Framework for Teachers UNESCO ICT. 

United Nations Educational, Scientific and Cultural Organization. 

UNESCO. (2021). ICT Competency Framework for Teachers harnessing Open 

Educational Resources. https://en.unesco.org/themes/ict-

eduction/competency-framework-teachers-oer 

Vuorikari, R., Punie, Y., & Brande, L. Van Den. (2016). The Digital Competence 

Framework for Citizens. https://doi.org/10.2791/11517 

Wei, L. M., Piaw, C. Y., & Kannan, S. (2016). Relationship Between Teacher ICT 

Competency And Teacher Acceptance And Use Of School Management 

System ( SMS ). Malaysian Online Journal of Educational Technology, 4(4), 

36–52. 

White, G. P. (1987). The implementation of management science in higher 

education administration. Omega, 15(4), 283–290. 

Zabihi, H., Alizadeh, M., Wolf, I. D., Karami, M., Ahmad, A., & Salamian, H. 

(2020). A GIS-based fuzzy-analytic hierarchy process (F-AHP) for 

ecotourism suitability decision making: A case study of Babol in Iran. 

Tourism Management Perspectives, 36, 100726. 

Zhao, Y., Mar, A., & Llorente, P. (2021). The Impact of Gender and Years of 

Teaching Experience on College Teachers ’ Digital Competence : An 

Empirical Study on Teachers in Gansu Agricultural University. 

Zhao, Y., Sánchez-Gómez, M. C., & Pinto-Llorente, A. M. (2020). Digital 

Competence in higher education: A case study of teachers’ perception of 

working with technologies. Eighth International Conference on 

Technological Ecosystems for Enhancing Multiculturality, 206–210. 

 

 

 


