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This study aimed to analyze the maturity level of teachers and vocational
students. It also measured differences in the maturity level of teachers and
vocational students in mastering the digital technology competence (DTC) in
vocational education. Quantitative research used a design developed by Hoy
and Adams. A total of 233 respondents came from public and private

schools in vocational schools in Yogyakarta, Indonesia. Data was collected
using a Likert scale questionnaire (1-4). The data were analyzed by
descriptive statistics and inferential statistics with one-way analysis of
variance (ANOVA). The results on the maturity level of vocational teachers
obtained a score of 13.16-23.68 in the "Low" category and for vocational
students obtained a score of 12.98-22.12 in the "Low" category, and there
was no significant difference. Teachers and students in vocational schools
must have awareness in improving digital technology capabilities at the
criticism technology level.
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1. INTRODUCTION

The pace of digital transformation in the era of industrial revolution 4.0 now has penetrated in
almost all areas [1]. The dominance of digital technology based on cyber physical systems is integrated in
various types of work in the industry [2]. This technology allows connection between humans and humans,
humans and machines, and machines with machines [3]. The integration of these technologies has changed
the characteristics and nature of the previous work. The impact of changes in the characteristics and nature of
work is the disruption of old jobs with new jobs [4], [5]. Thus, the workers have to perform updates
competence to meet the challenges of the presence of new jobs [6].

Vocational education as one of the institutions for developing human resources has an important
role in transforming new competencies. Vocational education is required to be adaptive to the industrial
revolution 4.0 to become a sustainable development [7]. Revitalization of vocational education must be done
to respond to the challenges that exist [8]. The transformation of industrial competency-based learning 4.0
must be pursued by education through learning [9]. Digital technology based on cyber physical systems is
very important to be integrated in learning. Massive integration of cyber-based digital technology for
learning is one of the characteristics of education as a response to the presence of digital transformation in the
industrial era 4.0 [10]-[12].
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The success of vocational education in developing industry 4.0-based competencies is influenced by
several important factors. Cyber-based digital technology facilities and infrastructure are important to be
provided by educational institutions [13], [14]. 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 [15]. However, the maturity of competence in managing learning that is integrated with digital
technology is also very important for teachers and students to have [16]. The level of maturity in mastering
digital technology is one aspect that plays a role in supporting the transformation of industry 4.0 [17].

Maturity in using digital technology has levels of maturity called digital technological competence
(DTC) taxonomy. According to Pavlova [7], there are five levels in the technology competency taxonomy:
i) Technological awareness at the first level or at the lowest level whose conditions are only limited to
knowing technology; ii) Technological literacy at the second level whose condition has a deep understanding
of the uses and benefits of technology; iii) Technological capability at the third level which is competence in
using technology appropriately; iv) Technological creativity at the fourth level, which is the ability to find
new technologies to solve problems, and; v) Technology critical 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.

However, the maturity level of digital technology in supporting the achievement of industrial 4.0
competencies has received less serious attention from vocational education [18]. The facts in previous studies
revealed that teachers still have a low level of maturity [19]. Based on the description, the focus of the
research is to measure the maturity level of teachers and students in vocational education in using the DTC to
support the achievement of industry 4.0 in learning. The research questions include: i) What is the level of
maturity of vocational education teachers and students in the use of the DTC?; ii) Is there a difference in the
maturity level of teachers and students of vocational education in using the DTC?

2. RESEARCH METHOD

This study was a quantitative study with a design developed by Hoy and Adams [20]. This study
aimed to measure the level of maturity of teachers and students in using the DTC. The study was conducted
in four vocational schools (public schools and private schools) in Sleman, Yogyakarta, Indonesia. A total of
326 people (teachers and students) were the population of this study. Sampling was using simple probabilistic
random sampling technique, which means that all have the same opportunity to be a sample [21]. The sample
in this study obtained 233 people as respondents. The characteristic of respondent is shown in Table 1.

Table 1. Distribution of respondents’ characteristics

Public school Private school
Male (%) Female (%) Male (%) Female (%)

Respondents’ characteristics

Teachers

1. Civil servant 4 (7.69) 4 (7.69) 2(3.85) 3(5.77)
2. Permanent teacher 4 (7.69) 4 (7.69) 2 (3.85) 2 (3.85)
3. Non-permanent teacher 3(5.77) 2(3.85) 4 (7.69) 4 (7.69)
4. Honorary 3(5.77) 2(3.85) 5(9.62) 4(7.69)
Students

5. Grade X 17 (9.39) 14 (7.73) 13 (7.18) 8 (4.42

6. Grade XI 18 (9.94) 20 (11) 18 (9.94) 20 (11)

7. Grade XII 13 (7.18) 12(6.63)  14(7.73)  14(7.73)

Data collection techniques were carried out using a questionnaire sheet containing statements related
to the maturity level of teachers or students in using the DTC. The questionnaire used a Likert scale design
that is 1 (strongly disagree) to 4 (strongly agree). The conceptual framework for the maturity level
questionnaire in using the DTC is shown in Figure 1.

The collected data was then analyzed using descriptive and inferential statistics with a quantitative
approach. Descriptive analysis is used to describe the average and percentage of each level of maturity in
teachers and students. Hence, the inferential analysis was carried out using the one-way analysis of variance
(ANOVA) test and the independent sample t-test to measure differences between aspects of competence. The
maturity level of each level determined based on the criteria in the specified category by adopting the
arguments of Mardapi [22].
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Figure 1. Conceptual framework of the DTC

3. RESULTS AND DISCUSSION
3.1. The maturity levels of the DTC on vocational teachers

Data on the maturity level of the DTC of vocational teachers were obtained from 52 respondents.
The number of teachers who became respondents was divided into several characteristics, ranging from
gender, civil servant teachers, permanent teachers, temporary teachers, and honorary teachers in vocational
education. Data were obtained from several 44 statement items in a closed questionnaire using a Likert scale.
The results of the respondent’s data analysis are presented in the form of a description of the data related to
central tendency and variability. In addition, the results of data analysis are also presented in the description
of the analysis of differences between aspects of competence. The results of the descriptive analysis related
to the maturity level of the DTC possessed by teachers are presented in Table 2.

Table 2. The maturity levels of the DTC on teachers

Maturity level aspects Mean  Percentage Median Mode Std. Dev Min Max  Category
Digital technology awareness 23.68 59.20% 22.00 20 3.686 15 30 Low
Digital technology literacy 22.74 56.85% 20.00 20 2.986 15 27 Low
Digital technology capability 15.98 49.94% 13.00 13 1.705 10 24 Low
Digital technology creativity 13.67 42.72% 12.00 12 1.525 8 18 Very low
Digital technology criticism 13.19 41.22% 10.00 10 1.231 8 16 Very low

Digital technology awareness is an aspect of competence possessed by teachers with the highest
maturity level among all other aspects. The maturity level of teacher competence in the aspect of digital
technology awareness has an average value of 23.68 and a percentage of 59.20% with a low category.
Meanwhile, digital technology criticism is an aspect of competence possessed by teachers with the lowest
maturity level among all other aspects. The maturity level of teacher competence in the critical aspects of
digital technology has an average value of 13.19 and a percentage of 41.22% with a very low category. Thus,
these results provide information that all aspects of the DTC possessed by teachers have a low level of maturity.

The aspect of digital technology awareness is the basis of the DTC, so this is what causes the
highest level of maturity of the digital technology awareness aspect [23]. This aspect becomes an important
foundation in constructing other aspects of digital competence. In the context of learning, teachers as
managers and learning facilitators must be active in responding to the development of digital technology
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which has the potential to support the current learning process [24]. The higher the teacher's awareness of the
importance of digital technology in learning, the higher the capital that can be used to increase maturity in the
next aspect [25]. However, even though this aspect occupies the highest level of maturity among other
aspects, awareness of digital technology really needs to be improved, considering that the maturity level of
teachers in this aspect is still low. Teacher awareness of digital technology which is very important to be
applied in learning is still very minimal and must be grown by teachers [26]. Being active in following the
development of digital technology is an important key in increasing teacher awareness of the importance of
digital technology in learning [27].

Meanwhile, the criticism aspect of teacher digital technology which occupies the lowest level of
maturity indicates that teachers are still very reluctant to be able to distinguish and choose digital technology
correctly [25]. High complexity in critical thinking to select and review digital technology is a fundamental
factor in the very low critical competence of digital technology teachers [28]. Critical in choosing and using
digital technology is very important, especially when it will be integrated in learning [29]. The accuracy of
integrated digital technology greatly affects the process and learning outcomes later [30]. The low level of
teacher criticality in choosing and determining digital technology must be improved. The role of all elements
of education is important to improve these aspects of competence in teachers, through various trainings and
intensive assistance [31]. In addition, the provision of infrastructure and digital literature is also very
important in increasing teacher awareness of the development of digital technology [32].

After obtaining further data on the development of digital competence in teachers, the results
obtained were analyzed using one-way ANOVA to determine the difference in competency levels between
aspects of the DTC for teachers. One-way ANOVA test results on the maturity level of the DTC, namely
df (51), F-values 4.398 (Sig. 0.018<0.050) with decision is significant. Furthermore, to find out what aspects
of the DTC have different levels of maturity, a post hoc test is carried out in one-way ANOVA analysis using
the Tukey method. The results of post hoc test with Tukey method are shown in Table 3. The results obtained
information that the maturity level of teacher competence in the awareness and literacy aspects of digital
technology has a significant difference with the creative and critical aspects of digital technology.
Meanwhile, there are no significant differences between other aspects of the DTC.

Table 3. Test result of the DTC maturity levels on teachers

Maturity level aspects Mean Diff  Sig Decision
Digital technology awareness  Digital technology literacy 0.940 0.734  No different
Digital technology capability 7.700 0.055 No different

Digital technology creativity 10.010 0.012 Different

Digital technology criticism 10.490 0.009 Different
Digital technology literacy Digital technology awareness -0.940 0.856  No different
Digital technology capability 6.760 0.084  No different

Digital technology creativity 9.070 0.024 Different

Digital technology criticism 9.550 0.017 Different
Digital technology capability ~ Digital technology awareness -7.700 0.055 No different
Digital technology literacy -6.760 0.084  No different
Digital technology creativity 2.310 0.498  No different
Digital technology criticism 2.790 0.416  No different
Digital technology creativity — Digital technology awareness -10.010 0.012 Different
Digital technology literacy -9.070 0.024 Different
Digital technology capability -2.310 0.498  No different
Digital technology criticism 0.480 0.856  No different
Digital technology criticism  Digital technology awareness -10.490 0.009 Different
Digital technology literacy -9.550 0.017 Different

Digital technology capability -2.790 0.416  No different
Digital technology creativity -0.480 0.856  No different

3.2. The maturity levels of the DTC on vocational students

Data on the maturity level of the DTC in vocational education students were obtained from 181
respondents. The number of students who became respondents was divided into several characteristics,
ranging from gender, class X, class Xl, and class XII in vocational education. The results of the data analysis
of respondents are presented in a description of the data related to the central tendency and variability. In
addition, the results of data analysis are also presented in the description of the analysis of differences
between aspects of competence. The results of a descriptive analysis related to the maturity level of digital
technology competencies possessed by students is shown in Table 4.

The level of maturity in aspects of the DTC in students has the same case that occurs in teachers.
Awareness of digital technology is an aspect of competence possessed by students with the highest maturity
level among all other aspects. The maturity level of students' competence in the aspect of digital technology
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awareness has an average value of 22.12 and a percentage of 55.30% with a low category. Digital technology
criticism is an aspect of competence possessed by students with the lowest maturity level among all other
aspects. The maturity level of student competence in the critical aspects of digital technology has an average
value of 12.98 and a percentage of 40.56% with a very low category.

Table 4. The maturity level of digital technology on student

Maturity level aspects Mean  Percentage Median Mode Std. Dev  Min  Max Category
Digital technology awareness 22.12 55.30% 20.00 20 2.438 13 29 Low
Digital technology literacy 15.76 49.25% 13.00 13 1.632 12 21 Very low
Digital technology capability 15.98 49.94% 13.00 13 1.705 10 24 Low
Digital technology creativity 13.02 40.69% 13.00 13 1.608 8 16 Very low
Digital technology criticism 12.98 40.56% 10.00 10 1.224 8 16 Very low

The same case that happened to students and teachers at the maturity level of the DTC indicates that
students are still limited to imitating what is taught by the teacher. The very low level of maturity of digital
technology competencies possessed by students provides evidence that the problems in learning are very
broad [33]. Student learning creativity is still very low, so the maturity level of the DTC cannot be increased
[34]. In addition, the role of teachers who are still fully involved in learning is an important factor that affects
students' competence in mastering digital technology [35].

This problem seems to have been going on for a long time which shows serious problems related to
the DTC in learning. This was revealed by previous research that obtained information that a serious problem
in vocational education teachers is the low ability to use digital technology. The level of acceptance of
vocational education teachers is still in the low category, both in terms of digital literacy, digital technology
capabilities and creativity in using digital technology [19], [36]. In addition, learning in vocational education
in Indonesia still relies on student-centered learning. The passivity of students was found to greatly affect the
creativity of students in seeking information and opening up insights related to the development of science
and technology that occurred [37]. This is what causes the maturity level of students' digital technology
competencies is very low. Various learning innovations are very important to be applied to overcome these
problems, starting from the development of models, media and learning resources [38].

After obtaining descriptive data on the maturity level of the DTC in teachers, then the results
obtained were analyzed using one-way ANOVA to determine differences in maturity levels between aspects
of the DTC in students. The results of the one-way ANOVA test obtained the value of df (180), F-values
4.362 (Sig. 0.032<0.050) with decision is significant. Furthermore, to find out what aspects of the DTC have
different levels of maturity, a post hoc test is carried out in one-way ANOVA analysis using the Tukey
method. The results of the test post hoc using the Tukey method shown in Table 5 obtained information that
the maturity level of student competence in the awareness and literacy aspects of digital technology has a
significant difference with the creative and critical aspects of digital technology. Meanwhile, there are no
significant differences between other aspects of the DTC.

Table 5. Test result of the DTC maturity levels on students

Maturity levels Mean Diff  Sig Decision
Digital technology awareness  Digital technology literacy 0.040 0.968  No different
Digital technology capability 6.360 0.110  No different

Digital technology creativity 9.100 0.023 Different

Digital technology criticism 9.140 0.022 Different
Digital technology literacy Digital technology awareness -0.040 0.968  No different
Digital technology capability 6.320 0.108  No different

Digital technology creativity 9.060 0.028 Different

Digital technology criticism 9.100 0.023 Different
Digital technology capability  Digital technology awareness -6.360 0.110  No different
Digital technology literacy 6.320 0.108  No different
Digital technology creativity 2.740 0.414  No different
Digital technology criticism 2.780 0.392  No different
Digital technology creativity ~ Digital technology awareness -9.100 0.023 Different
Digital technology literacy -9.060 0.028 Different
Digital technology capability -2.740 0.414  No different
Digital technology criticism 0.040 0.968  No different
Digital technology criticism  Digital technology awareness -9.140 0.022 Different
Digital technology literacy -9.100 0.023 Different
Digital technology capability -3.000 0.376  No different
Digital technology creativity -0.040 0.968  No different
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3.3. Comparison of maturity level of the DTC between teachers and students

After knowing the description of the maturity level data of each aspect of the DTC possessed by
teachers and students, the results of the analysis of differences in maturity levels presented in each aspect.
The analysis was carried out by using an independent sample t-test which had previously been carried out to
fulfill the prerequisite analysis tests, namely data normality and homogeneity of variance. The analysis of the
difference in the maturity level of the DTC between teachers and students are shown in Table 6.

The results of the independent sample t-test obtained a significance value in all aspects of the DTC
0.050. These results mean that the level of maturity in all aspects of digital technology competencies
possessed by teachers and students does not have a significant difference. The difference of the DTC between
teachers and students is shown in Figure 2. The flow of digital technology maturity levels 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 for 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 [39]. Without awareness
for digital technology, digital literacy will not be formed [7]. Meanwhile, digital literacy, which is a
comprehensive understanding of digital technology, acts as a foundation in building one's digital technology
capabilities [40]. Furthermore, without sufficient capability in mastering digital technology, one's creativity
in using the technology will be lacking [41]. Likewise, the latter emphasizes that to achieve a critical level in
using technology, creativity is needed in using the DTC [19].

Table 6. Differences in the maturity level of digital technology competencies of teachers and students

The DTC aspects Mean Diff df t-values t-table  Sig. Decision
Digital technology awareness 1.560 231 1.756 1.9631 0.092  No different
Digital technology literacy 0.660 231 1.056 1.9631 0.368  No different
Digital technology capability 0.220 231 0.787 1.9631 0.511  No different
Digital technology creativity 0.650 231 0.899 1.9631 0.426  No different
Digital technology criticism 0.210 231 0.810 1.9631 0.485  No different
0
60.00% 99.20%
40. 90/0 40.56% —O—TeaCher
- Student
30.00%
AWARENESS LITERACY CAPABILITY CREATIVITY CRITICISM

Figure 2. Percentage of the DTC maturity level

4. CONCLUSION

The digital transformation that occurs in the 21st century demands a maturity level of the DTC for
teacher and student in learning. However, the facts reveal that the maturity level of the DTC for teacher is
still low and the maturity level for student is still very low. Both teacher and student have a maturity level of
the DTC that is not significantly different. Meanwhile, the distribution of the maturity level of the DTC in the
aspect of digital technology awareness and literacy among teacher and student is uneven or still significantly
different. This problem must be resolved immediately to support the learning process during the ongoing
digital transformation. Training and learning innovations that are relevant with digital technology mastery
competencies are required. Future research is highly expected to create and develop learning innovations to
overcome this problem.
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