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perhatian serius dari pendidikan vokasi. Guru masih memiliki tingkat kematangan
yang rendah dalam menguasai teknologi digital. Penelitian ini bertujuan untuk
menganalisis tingkat kematangan guru dan siswa di pendidikan vokasional dalam
menguasai pembelajaran menggunakan teknologi digital. Penelitian survey

Kata Kunci: menggunakan design yang dikembangkan oleh Rea & Parker. Sejumlah 233 siswa
Tingkat Kematangan, sekolah menengah kejuruan dilibatkan sebagai sampel penelitian. Data dikumpulkan
Teknologi Digital menggunakan teknik kuesioner dengan instrument angket berskala empat likert. Data

Pendidikan Kejuruan yang terkumpul dianalisis menggunakan statistik deskriptif dan statistik inferensial uji

t. Hasil penelitian menunjukkan bahwa tingkat kematangan teknologi digital pada
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Maturity Levels guru dan siswa berurute_m n_1u_|a| dari pedul_l, literasi, kapabilitas, kreativitas, dan kritis

Digital Technology menggunakan teknologi digital. Semua tingkat kematangan tersebut masuk dalam

Vocational Education kategori yang rendah. Berbagai pelatihan dan innovasi pembelajaran yang relevan
dengan keterkaitan kompetensi penguasaan teknologi digital sangat penting untuk
ditingkatkan.

ABSTRACT

One of the needs for competence in the world of work in the 21st century and the era of the industrial revolution 4.0 is
competence in using digital technology. The maturity of digital technology in supporting industrial 4.0 competencies has
received less serious attention from vocational education. Teachers still have a low level of maturity in mastering digital
technology. This study aims to analyze the maturity level of teachers and students in vocational education in mastering
learning using digital technology. The survey research uses a design developed by Rea & Parker. A total of 233 vocational
high school students were included as the research sample. Data were collected using a questionnaire technique with a four
Likert scale questionnaire instrument. The collected data were analyzed using descriptive statistics and inferential statistics t-
test. The results show that the maturity level of digital technology for teachers and students is sequential, starting from caring,
literacy, capability, creativity, and being critical of using digital technology. All levels of maturity are included in the low
category. Various training and learning innovations relevant to digital technology mastery competencies are significant to be

improved.
This is an open access article under the CC BY-SA license. @ ® @
Copyright © 2021 by Author. Published by Universitas Pendidikan Ganesha.
1. INTRODUCTION

One of the phenomenal developments in science and technology in the 21st century is the 4.0 industrial
revolution (Hussin, 2018; Miranda et al., 2021; Willya et al., 2019). Digitalization in all fields of activity and
work is the main characteristic of this era (Jones, Hutcheson, & Camba, 2021; Lange, Pohl, & Santarius, 2020;
Pershina, Soppe, & Thune, 2019). These characteristics have disrupted conventional technology in work and
replaced it with new digital technology (lvanov, Dolgui, & Sokolov, 2019). The presence of new technology, of
course, requires new competencies as well (Llopis-Albert, Rubio, & Valero, 2021; Xu, David, & Kim, 2018).
Competence in using digital technology is an important key to face the world of work in the revolutionary era
4.0. The workforce must master the technology thoroughly to compete and meet the needs of today's new
competencies (Kergroach, 2017; Rotatori, Lee, & Sleeva, 2021). Thus, it is essential to develop competency-
based human resources in the 4.0 industrial revolution era. As one of the sustainable development institutions,
vocational education has a role in responding to the need for new competencies in the industrial world (Akhter,
Malik, & Plummer, 2021; Ollikainen & Karhunen, 2021). The role of vocational education in developing human
resource competencies according to current job needs is essential (Miller, 2020; Sudana, Apriyani, &
Nurmasitah, 2019). Through learning, vocational education must teach new competencies, namely competence
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in using digital technology (Devi, Annamalai, & Veeramuthu, 2020). These competencies must be taught
intensively so that the ability to master digital technology possessed by graduates is high and meets the current
world of work (Sprenger & Schwaninger, 2021).

However, the maturity of digital technology in supporting the achievement of industry 4.0 competencies
has received less serious attention from vocational education (Ronzhina, Kondyurina, Voronina, lgishev, &
Loginova, 2021; Zhao, Llorente, & Gémez, 2021). Facts in previous research reveal that teachers still have a low
level of maturity in mastering digital technology (Mutohhari, Sofyan, & Nurtanto, 2021; Zimmer, McTigue, &
Matsuda, 2021). Moreover, currently, teachers are required to use technology in the era of online learning
(Amiti, 2020; Cloonan et al., 2020; Garad, Al-Ansi, & Qamari, 2021; Silalahi, 2020). Online learning has
become an obligation during the COVID-19 pandemic (Ariebowo, 2021; Jogezai et al., 2021; Yustina, Syafii, &
Vebrianto, 2020). Teachers must be able to design good online learning. In addition, teachers are required to
facilitate students in online learning so that students do not experience difficulties in (Atmojo & Nugroho, 2020;
Nugroho, Ilmiani, & Rekha, 2021; Sari, Sinaga, Hernani, & Solfarina, 2020). Teachers must create a fun
learning process so that learning objectives can be achieved optimally (Abidah et al., 2020; Dong, Cao, & Li,
2020; Hanik, 2020). This online learning must also be applied to vocational education.

Several important factors influence the success of vocational education in developing industry 4.0-based
competencies. Cyber-based digital technology facilities and infrastructure are essential to educational institutions
(Apriansyah, Fransinatra, & Ririen, 2020; Kim et al., 2020). In addition, the application of learning models and
methods must be appropriate to carry out learning that can be oriented to the achievement of industry 4.0-based
competencies (Partovi & Razavi, 2019; Sadeghi & Sadeghi, 2012; Shahroom & Hussin, 2018). However, apart
from that, the maturity of competence in using digital technology to learn integrated with digital technology is
also essential for teachers and students to have (Adnan et al., 2020; Bayles et al., 2021; Sert & Boynuegri, 2017).
The level of maturity in mastering digital technology is one aspect that plays a role in supporting the
transformation of industry-based learning 4.0 (Bergdahl, Nouri, & Fors, 2020; Rizaldi, Nurhayati, & Fatimah,
2020). Teachers as learning facilitators must have mature mastery of digital technology (Aina & Tuti, 2020; Bui
& Do Van Dung, 2019). However, students must also have a strong base of mastery as a foundation in forming
a high level of maturity in mastering digital technology (Hussin, 2018).

Maturity in using digital technology has a maturity level called the technological competence
taxonomy. There are five levels in the taxonomy of technological competence, namely: (1) Awareness for
technology that is at the first level or at the lowest level with the condition that it is only limited to knowing and
caring about technology; (2) Technological literacy is at the second level whose conditions have been able to
understand in depth the uses and benefits of technology; (3) Technology capability is at the third level which is
the main competency in operating technology properly; (4) Technological creativity at the fourth level is the
ability to find new technologies to solve problems, and; (5) Technological criticism at the highest level, which is
the ability to assess and make appropriate and critical decisions regarding a choice of technological findings to
be used (Lindvig & Mathiasen, 2020; Neupokoeva, et al., 2021). The use of technology is currently needed in
the world of education (Atmojo & Nugroho, 2020; Chang et al., 2021; Chang et al., 2020). Teachers and students
must master the technology so that the learning process will run smoothly.

Based on the description above, this research will focus on the maturity level of teachers and students in
using digital technology to support the achievement of industry 4.0-based learning. Exploration of the maturity
level of mastery of digital technology owned by teachers and students needs to be carried out to determine the
focus of improvement and retraining to mature the competence of teachers and students in using digital
technology (Barragan-Sanchez et al., 2020). This study aims to analyze the maturity level of teachers and
students in vocational education in Indonesia.

2. METHOD

This research is a survey research using a design developed by Rea & Parker (Rea & Parker, 2014).
This study aims to explore the level of maturity possessed by teachers and students in using digital technology.
The study was conducted in 4 vocational high schools in the Sleman district, divided into public schools and
private schools. Some 326 people consisted of teachers and student population in this study. Sampling uses a
simple probabilistic random sampling technique, which means all have the same opportunity to be the sample
(Sugiyono, 2017). The sample in this study was obtained some 233 people who will be a responder. Here is a
sample distribution in this study is shown in Table 1.

Table 1. Distribution of Respondent Data

Name of Vocational Education Status Students (%) Teachers (%)

SMK Negeri 1 Cangkringan Public School 45 (24.86) 14 (26.92)
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SMK Negeri 1 Seyegan Public School 58 (32.04) 18 (34.62)
SMK Muhammadiyah Prambanan Private School 42 (23.20 12 (23.08)
SMK Muhammadiyah Pakem Private School 36 (19.89) 8 (15.38)

Total 181 (100.00) 52 (100.00)

The data collection technique was carried out using a questionnaire method containing statements
related to the maturity of teachers or students in using digital technology. The research instrument uses a
questionnaire with a Likert scale design using 4 answer scales, namely Strongly Agree (SA), Agree (A),
Disagree (D), Strongly Disagree (SD). Statements in the instrument are prepared based on variables and
indicators of maturity level in using technology adopted from opinions Pavlova (Pavlova, 2009). The following
is a grid of maturity level questionnaires in using digital technology shown in Table 2.

Table 2. Grid of Research Instrument

Maturity Levels Indicators Item (Distribution)
Technological awareness Following the development 4(1-4)
Care for existence 3(5-17)
Willingness to observe the characteristics 3(8-10)
Technological literacy Comprehensive understanding 4(11-14)
Depth in learning 2 (15-16)
Knowledge of the functions and benefits 4 (17 -20)
Technological capability Technical ability 4 (21-24)
Accessibility capabilities 4 (25-28)
Technological creativity Discovery ability 4(29-32)
Usefulness of discovery 4 (33-36)
Technological criticism Critical in operation 4 (37 - 40)
Critical in choosing technology 4 (41 -44)

Source: (Pavlova, 2009; Sudira, 2020)

The collected data were then analyzed using descriptive and inferential statistics using a quantitative
approach. Descriptive analysis is used to describe the average and the percentage of each level of maturity in
teachers and students. While the inferential analysis was carried out using an independent sample t test to
determine the difference in the average maturity level between teachers and students in using digital technology.
The maturity level of each level will be determined based on the criteria in the specified category by adopting the
opinion of (Mardapi, 2012). The following are the criteria for determining the maturity level category which is
shown in Tables 3 and 4.

Table 3. Maturity Levels Category

Interval Score Category
Mi+155Di <M < Mi+ 3,05Di Very High
Mi+0SDi <M < Mi+ 1,55Di High
Mi—155SDi<M < Mi+ 0SDi Low
Mi—-3,05Di<M < Mi— 1,55Di Very Low

Source: (Mardapi, 2012)

3. RESULT AND DISCUSSION

Data on the level of the maturity level of caring for digital technology of teachers and students were
obtained from a questionnaire instrument with 10. The maturity level of caring for digital technology owned by
teachers and students was still low. The results showed that the average maturity of teachers was still in the low
category. The percentage value of the maturity level of the teacher's technology care is 59.20%, with an average
maturity value of 23.68. In contrast, the percentage of maturity owned by students is 55.30%, with an average
difficulty value of 22.12. These results mean that the level of maturity in caring for technology owned by
teachers and students is in the lowest category. After knowing the magnitude of the maturity level, an
independent sample t-test was carried out to determine the difference in the level of maturity in caring for
technology owned by teachers and students. Based on the results of the independent sample t-test above, it is
known that the t-count value is 1.456 with a significance value of 0.092. The t-count value is 1.756<1.9631, and
the sig value is 0.092>0.050. Thus, it can be concluded that there is no significant difference between the
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maturity of teachers and students at the level of technology care. Teachers and students have a level of maturity
that can be said to be the same and not significantly different.

Data on the maturity level of digital technology literacy of teachers and students were obtained from a
questionnaire instrument with 10. The maturity level of digital technology literacy owned by teachers and
students was still low. The results showed that the average maturity of teachers was still in the low category. The
teacher's percentage value of the maturity level of digital technology literacy is 56.85%, with an average
maturity value of 22.74. Meanwhile, the percentage of maturity possessed by students is 55.20%, with an
average difficulty value of 22.08. These results mean that teachers' and students' maturity levels of digital
technology literacy are in the lowest category. After knowing the magnitude of the maturity level, then an
independent sample t-test was carried out to determine the difference in the maturity level of digital technology
literacy owned by teachers and students. Based on the results of the independent sample t-test above, it is known
that the t-count value is 1.056 with a significance value of 0.368. The t-count value is 1.056<1.9631, and the sig
value is 0.368>0.050. Thus, it can be concluded that there is no significant difference between the maturity of
teachers and students at the level of digital technology literacy. Teachers and students have a level of maturity
that can be said to be the same and not significantly different.

Maturity level data on the digital technology capabilities of teachers and students were obtained from a
questionnaire instrument with a total of 8 statements. The maturity level of digital technology capabilities
possessed by teachers and students is still low. The results showed that the average maturity of teachers was still
in the low category. The percentage value of the maturity level of the digital technology capabilities of the
teacher is 49.94% with an average maturity value of 15.98. Meanwhile, the percentage of maturity possessed by
students is 49.25% with an average difficulty score of 15.76. These results mean that the maturity level of digital
technology capabilities of teachers and students is in the lowest category. After knowing the magnitude of the
maturity level, then an independent sample t test is carried out to determine the difference in the maturity level of
the digital technology capabilities of teachers and students. Based on the results of the independent sample t test
above, it is known that the t value is 0.787 with a significance value of 0.511. The t-count value is 0.787<1.9631
and the sig value is 0.511>0.050. Thus, it can be concluded that there is no significant difference between the
maturity of teachers and students at the level of digital technology capability. Teachers and students have a level
of maturity that can be said to be the same and not significantly different.

Maturity level data on the creativity of digital technology teachers and students were obtained from a
questionnaire instrument with a total of 8 statements. The maturity level of digital technology creativity
possessed by teachers and students is very low. The results showed that the average maturity of teachers was still
in a very low category. The percentage value of the maturity level of digital technology creativity owned by the
teacher is 42.72% with an average maturity value of 13.67. Meanwhile, the percentage of maturity possessed by
students is 40.69% with an average difficulty value of 13.02. These results mean that the maturity level of digital
technology creativity owned by teachers and students is in the very low category. After knowing the magnitude
of the maturity level, then an independent sample t test is carried out to determine the difference in the maturity
level of the digital technology capabilities of teachers and students. Based on the results of the independent
sample t-test above, it is known that the t-count value is 0.899 with a significance value of 0.426. The t-count
value is 0.899<1.9631 and the sig value is 0.426>0.050. Thus, it can be concluded that there is no significant
difference between the maturity of teachers and students on the level of creativity in digital technology. Teachers
and students have a level of maturity that can be said to be the same and not significantly different.

Maturity analysis data at a critical level using digital technology for teachers and students were obtained
from a questionnaire instrument with a total of 8 statements. The maturity of the critical level of digital
technology owned by teachers and students is very low. The results showed that the average maturity of teachers
was still in a very low category. The percentage value of the maturity level of critical digital technology owned
by the teacher is 41.22% with an average maturity value of 13.19. Meanwhile, the percentage of maturity
possessed by students is 40.56% with an average difficulty value of 12.98. These results mean that the maturity
level of critical digital technology owned by teachers and students is in the very low category. After knowing the
magnitude of the maturity level, then an independent sample t test is carried out to determine the difference in
the maturity level of the digital technology capabilities of teachers and students. Based on the results of the
independent sample t test above, it is known that the t count value is 0.810 with a significance value of 0.485.
The t-count value is 0.810<1.9631 and the sig value is 0.485>0.050. Thus, it can be concluded that there is no
significant difference between the maturity of teachers and students at the critical level of digital technology.
Teachers and students have a level of maturity that can be said to be the same and not significantly different.

After knowing each level of maturity possessed by teachers and students, the division of each level is
carried out in one path. The aim is to clarify the flow of maturity levels of concern for digital technology to
being critical of digital technology. The distribution of the maturity level of digital technology owned by
teachers and students is depicted through a line graph. The following distribution of maturity levels is shown in
Figure 1.
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Figure 1. Distribution of Digital Technology Maturity Level

Based on Figure 1, the flow of digital technology maturity levels that are owned by teachers and
students is described from the level of digital technology care to digital technology critical. The flow explains
that the higher the level of mastery of digital technology, the lower the level of maturity possessed by teachers
and students. Thus, the maturity of teachers and students in mastering digital technology is sequential from the
first level to the last level. Awareness of digital technology to meet the competency needs of the 21st century and
industry 4.0 is the lowest level. Caring about technology is the basis for shaping digital literacy (Beck et al.,
2021; Purnama et al., 2021). Without awareness for digital technology, digital literacy will not be formed (Deja,
Rak, & Bell, 2021; Jang et al., 2021). Meanwhile, digital literacy, which is a comprehensive understanding of
digital technology, acts as a foundation in building one's digital technology capabilities (Bergdahl et al., 2020;
Liang, Torre, & Law, 2021; Tham, Burnham, Hocutt, & Ranade, 2021). Furthermore, without sufficient
capability in mastering digital technology, one's creativity in using the technology will be lacking (Sprenger &
Schwaninger, 2021). Likewise, the latter emphasizes that to achieve a critical level in using technology,
creativity is needed in using digital technology (Mulyanto et al., 2020; Mutohhari et al., 2021; Yazar Soyadi,
2015).

Maturity in various levels of mastery of digital technology is very important for someone to have today.
In the 21st century and the era of the industrial revolution 4.0, it is very important for vocational education to
properly equip students' digital technology competencies (Malik, 2018; Trilling & Fadel, 2009). Learners need
mature digital competencies to be able to carry out work and problem solving in that era (Nurtanto, Sofyan,
Fawaid, & Rabiman, 2019). The maturity of students' digital technology competencies is influenced by various
interrelated factors. Concern for the existence and development of digital technology is a basic factor that
students must have (Hendawi & Nosair, 2020). In addition, students' understanding of digital technology that can
support the achievement of 21st century learning and industry 4.0 is an important factor as the basic foundation
of digital technology competence (Falloon, 2020; Lase, 2019). A comprehensive understanding of digital
technology is also useful in supporting problem solving in learning (Sadaf & Johnson, 2017).

The maturity level of digital technology competence in students is also influenced by the maturity of
digital technology competence in teachers (Artacho et al., 2020). The teacher's role as a facilitator in learning
must be able to guide and role model students with the aim of growing digital technology competency maturity
in vocational students. The more mature the level of competence in digital technology possessed by vocational
teachers, the better the learning process in the formation of digital competencies for students (Lawrence & Tar,
2018; Riyanto, Amin, Suwono, & Lestari, 2020). This is a fundamental problem in vocational education. It was
found that the level of maturity of teachers in vocational education was low. This is supported by previous
research which revealed that the maturity level of digital technology for vocational education teachers in
Indonesia is in a low category, both at the levels of awareness, literacy, capability, creativity, and critical of
digital technology (Mutohhari et al., 2021). Problems that occur in teachers and students in mastering digital
technology competencies must be addressed immediately. Vocational education must provide digital technology
education and training to teachers intensively and thoroughly. Vocational teachers must also receive training on
how to teach and mature digital technology to students appropriately (Kivunja, 2013; Prasasti, Solin, & Hadi,
2019). In addition, it is very important for vocational education to harmonize digital facilities and infrastructure
to support digital competency-based learning (Bui & Do Van Dung, 2019; Devi et al., 2020).
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4. CONCLUSION

The maturity of vocational education teachers and students in mastering digital technology at every
level shows low results. Teachers and students have the same maturity in mastering digital technology and do
not differ significantly at each level. Both teachers and students have matured that falls into the low category at
the level of digital technology care, digital technology literacy and digital technology capabilities. Meanwhile,
teachers and students have matured that falls into the very low category at the level of creativity in digital
technology and critical of digital technology. Vocational education must respond to the problem of the low level
of maturity of teachers and students in mastering digital technology. Digital awareness and literacy are very
important to be matured as the initial foundation for mastering digital technology well. Various trainings and
learning innovations that are relevant to the relevance of digital technology mastery competencies are very
important to be improved.
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