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Digital technology is a catalyst in the transformation of education in the 21st century.
Rapid and sustainable innovation in educational technology in this digital erais increasingly
encouraging the implementation of online learning. In recent years, technological
developments and globalization have accelerated and digital competence has become very
prominent in the context of education (Pozos Pérez & Tejada Fernandez, 2018). However, the
use of technology has become a daily necessity, on the other hand, because of the
professional development of people dependent on the efficient and appropriate use of digital
technology. In thisregard, (Cabero-Almenara et al., 2022) suggest that digital competenceis
one of the main competencies that must be mastered by society in general, and teachers in
particular.

Teachers are the key to the process of integrating and implementing digita
technology in classroom learning, the transformation and improvement of education will
depend on the learning process held. From an educational perspective, digital technology has
transformed from simple supporting media into an integral part of the current pedagogical
process (Lopez-Belmonte et al., 2019) (Ladhari & Moraes, 2011). Mastery of digital
technology raises concerns for teachers today because teachers are required to be able to
adapt and improve their competence in mastering digital technology, especially during the
online learning period. Based on the results of a survey conducted by the Ministry of
Education and Culture obtained data that one of the obstacles that play a role in the online
learning process is the inability of teachers to optimize digital technology in classroom
learning. Teacher competence in the aspect of digital mastery can still be categorized as low
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with data of approximately 28% as the main contributor to teacher barriers in the learning
process. This can be seen in Figure 1 Below;
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Figure 1 Teacher Barriersin Online Learning
Source: Ministry of Education and Culture Survey 2021

Online learning encourages teachers to be able to improve new skills and pedagogical
strategies that allow teachers to integrate this digital technology into the learning process (L
et a., 2019). In this new normal era, the implementation of learning is held face-to-face.
When learning online, teachers are required to be able to get out of their comfort zone by
integrating the learning process using digital technology. In face-to-face learning, teachers
also require for optimizing the use of digita technology, which is still a magor need
considering that the competence of students in the 21st century is technology literacy or
literacy in mastering technology.

In the current era, teachers need a fairly high digital competence and aso the
increasing complexity in implementing education in schools (Pettersson, 2018). (Krumsvik,
2014) argues that digital competence is more complex in the teaching profession compared to
other work professions because in the teaching profession there are two dimensions of digital
competence. The first competency dimension relates to the teacher's ability to use technology
in a good way to encourage students to imitate using the technology in daily activities. The
second dimension is pedagogica where the teacher continuously makes pedagogical didactic
assessments that focus on how ICT can expand learning possibilities for students in the
learning process (Krumsvik, 2008).

The centrality of teachers in encouraging the use of technology in schools, digita
competence is now a key element of teacher education worldwide (Gudmundsdottir &
Hatlevik, 2017). At present, the concept of 'professional digital competence' does not only
focus on teaching and learning skills. (Instefjord & Munthe, 2017) argues that professiona
digital competence requires the ability to integrate and use technology for educational
purposes as well as possessing more genera skills that are suitable for all situations, both
personal and professional.

As teachers who educate and teach millennials, teachers must aways improve their
competence in mastering technology and be able to answer students needs. Pedagogic
competence is the aspect most related to technological advances, in order to support the
smoothness and quality of learning. It is supported by previous research (Antonietti et al.,
2022) that teacher digital competence has a relationship to support in teaching and learning.
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Learning in the digital era is expected to apply advanced technology or digital. This study
aims to analyze the indicators related to teacher competence in mastering digital technology
during face-to-face learning in elementary schools in Lamongan district.

Resear ch Method

This study used a quantitative approach using exploratory factor analysis test data
analysis techniques. Exploratory factor analysis (EFA) classify as one of multivariate
statistical methods that the function is to identify the factors of hypothetical constructs
(Watkins, 2018). This method is used to identify factors related to the digital competence of
teachers in mastering digital technology. Bartlett test (p = .000) and Kaiser-Meyer-Olkin
index (0.886), are the standards used for the application of factor analysis. This research
guestionnaire consists of two parts. Part | was developed to identify the condition of the
respondents’ demographic data. Containing information on gender, age and position, part 1l is
developed from a literature review and conceptual framework on teacher digital competence.
The measurement scale uses a 5 point Likert scale. 1=strongly disagree, 2=disagree,
3=disagree, 4=agree and 5=strongly agree. Data collection is done by collecting primary data.

In this study, the data collection method used a questionnaire. Respondents were
given an online questionnaire consisting of an open and closed questionnaire. The prepared
guestionnaires were distributed by teachers in Lamongan district. The population of this
study was 180 teachers, moreover the sample in this study was 60 teachers using cluster
sampling. Sampling adequacy will be seen in the KMO coefficient. Bartlett’s test was used to
test the normality of the data. The data are normally distributed if 2 count < 2 table or the
specified significance level is smaller than the calculated significance level limit. The next
analysis is presenting a correlation matrix, determining analytical procedures, extracting
Factors, Rotates factors and data interpretation.

Results and Discussion
Based on the data that has been collected, the demographic conditions of the
respondents are described as shown below:

Demografic Respondent

Figure 2. Demogr afic Respondent
The picture above shows that 62% of respondents are principals and 38% are teachers in
terms of gender, 55% were female and 45% were male.

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .874
Bartlett's Test of Sphericity Approx. Chi-Square 1326.620
df 276
Sig. .000
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Based on the results of the analysis, testing the assumption of factor analysis using KMO-
MSA obtained a value of 0.804 > 0.5, which means that the factor analysis data is
appropriate. The KMO value obtained is 0.806 (greater than 0.5) indicating that the number
of samples (respondents) is sufficient. Figures Sig. (significance) which is 0.000 or can be
read as 0.0001.
HO : Thereis no relationship between the tested variables
H1: Thereisarelationship between the variables being tested
Based on the data that has been processed, the Sig number is 0.000, which is below 0.05 so
reject HO. The conclusion is "there is a relationship between the variables being tested”. This
means that exploratory factor analysis can be carried out.

The second step is to calculate the variable correlation matrix or anti-image matrices.
The results of the analysis show that the anti-image correlation in the data shows a number
above 0.5 so that it can be continued in the next stage.

Anti-image Correlation
X1 .864%
X2 .857°
X3 .831°
X4 .831°
X5 .831°
X6 .831°
X7 879°
X8 .852°
X9 .899°
X10 .852°
X11 .909°
X12 .901°
X13 .882°
X14 .889°
X15 .831°
X16 .819°
X17 .838°
X18 .937°
X19 .852°
X20 .883°
X21 .851°
X22 .903°
X23 .860°
X24 .002°

The next step calculates the rotated component matrix. This step determines which variables
will be included in the same factor. Determination of the incoming variable on which factor is
determined by looking at the largest correlation value. In the table below, it has been sorted
from the largest to the smallest value per factor.

Rotated Component Matrix®

Component
1 2 3 4
X1 .286 .266 .846 -.034
X2 169 213 .839 192
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X3 .265 .037 757 .362
X4 201 248 476 .607
X5 496 276 193 .674
X6 417 374 184 .705
X7 764 .240 .204 229
X8 .703 .283 -.022 222
X9 .669 281 244 .269
X10 .683 135 .286 478
X11 .652 .382 327 317
X12 779 292 .269 278
X13 775 193 295 .266
X14 590 233 .296 460
X15 .621 594 267 -.190
X16 253 .708 .254 372
X17 204 .802 .305 .270
X18 583 415 183 419
X19 467 547 -.036 465
X20 558 575 118 .349
X21 490 .648 207 223
X22 .748 187 .270 225
X23 .7136 284 .295 184
X24 .610 507 124 .109

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.?

a. Rotation converged in 8 iterations.

The data from the rotation of factor analysisis shown in the table below:

Table 1 Description of Rotation Factor
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E-1SSN: 2442-7667
pp. 1029-1038

m@undikma.ac.id

Item Description Factor
X7 Interact for educational purposes through applications and web
spaces with students and teachers by publishing news and
information about education
X8 Regularly distributes and publishes relevant educational
information.
X9 Collaborate with members of the education community and
use ICT responsibly and effectively
X10 Uses the online space to share educationa content that | find Collaboration
relevant to my community and provide feedback and
recommendations
X11 It is easy to access and participate in online spaces or share
documents online
X12 Feels confident in using online applications and collaborative
gpaces for my future work as a teacher
X13 Creates, shares and comments online with educational content
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Item Description Factor
that can help my coworkers
X14 Knows and understands the concepts of digital identity and
digital reputation
X15 Provides my personal data only on secure network sites and
easily identifies deceptive and/or fraudulent messages
X18 Keeps resources or filesin an organized way on my device
which can be useful for teaching process
X22 Solved technical problems related to my digital device through
online communication
X23 Knows several tasks that can be done by using technology to
improve the teaching and learning process
X24 Takes online courses and participates in various types of
virtual training rooms that promote self-learning
X16 Generates a key or password which | change regularly as a
protection protocol
X17 Uses online tutorials to learn how to use apps to create digital
educational content
X19 Knows the difference between types of licenses, and properly al
cite the sources of al the digital content that | use in compiling d Person
. i evelopment
teaching materials
X20 Seeks information on how to properly cite copyrighted content
to ensureit is used properly
X21 Triesto solve common technical problems related to my
digital device individually with tutorial support
X1 Searches the internet for various sources and information that
will be used for learning materials in the classroom
X2 Selects and adapts various types of digital resources and .
; . . . Information
information that | find on the internet to prepare for classroom literacy
learning
X3 Meet and quality of resources and information that | found on
the internet for learning materials in the classroom
X4 Critically finds resources and information that | find on the
internet and use in learning
X5 Has acloud or externa storage device where | can store and Data literacy
share resources and files that may be of interest
X6 Compress files and keep backups of the materials| useto
optimize the storage space | have on my device.

Based on the data analysis, factors affecting teacher digital competence are classified
into four aspects: Collaboration, persona development, data literacy and information literacy.
Thefirst construct or factor is collaboration, this aspect describes the teacher digital activities
in sharing information and document with other colleagues. The second aspect is persond
development, this aspect focuses on how teacher use digital tools and media for improving
their competencies. The next factor is information literacy, this aspect explore about the
teachers’ ability to get the right information from internet. Moreover, the last aspect is data
literacy, this area focuses on the teachers’ ability to manage their digital data.
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Callaboration

Teacher
P terecy digital hevetsment
competence
Data Mieracy

Figure 3. Teacher Digital Competence Factor

From the analysis above we concluded that teachers digital competence consists of 4
factors. The first factor explained a description of several items that describe the
collaboration factor. This can be identified from severa statements such as the use of virtual
spaces as collaborative media in teacher learning activities. This is in line with previous
research that digital competence is defined as being able to be defined as the safe, critical,
and creative use of ICTsto achieve objectives related to work, employment, learning, leisure,
inclusion and/or participation in society (Janssen et al., 2013). Collaborating activities have
the same meaning as actively participating in the community. This factor also supports the
research of (van Laar et a., 2020) define DC as a combination of knowledge, skills and
attitudes. They categorize digital skills into seven core and five contextual skills. The seven
core skills are technical and information management, communication, collaboration,
creativity, critical thinking and problem solving. Collaboration in virtual learning includes the
sharing of ideas on e-learning implementation (Isodaet a., 2021).

The second factor is an indicator of persona development. The digital competence of
teachers is formed from the aspect of self-development. This factor is formed from several
statement items that describe teachers carry out self-development through online learning that
is initiated independently. Develop yourself through citing references on the internet as the
development of teaching materials and trying to understand the concept of digital
development. This factor is aso in line with (Torrance & Forde, 2017), which state that
fundamental in the teaching profession it is closely connected to personal abilities such as
communication, motivation, critical thinking, empathy, and personal safety. However, taking
on the responsibility of being areference or leader inevitably involves the ability to organize
and manage digital technologica resources, which implies being a source of inspiration for
students (at the lowest level) and for colleagues (at a more advanced level), and is part of
teachers' persona and professional development (Miguel-Revillaet al., 2020). Teacher ability
to master digital tools can be indicated as one of country’s long-term investments in
professional development (Leino Lindell, 2020).

The third factor is information literacy. One of the factors that affect teacher digital
competence is how teacher literacy to access and understand the information from digital
media or digital learning. Teachers are more innovative use of digital learning and it has a
positive impact to improve on the teaching practices (Me et a., 2019). In this aspect,
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teachers facilitate the student to use of the content, access to avariety of sources and enhance
student critical thinking by encouraging students to reinterpret resources (Sanches, 2018). In
the future, teachers are taught how to evaluate information, but lack instruction on fair use of
information (Koki¢, 2012). Teachers must be competent to teach students how to find
information and ensure that the information sought is fact-based and reliable information so
that it does not cause biased information. Moreover, information literacy has a positive
effects on teaching effectiveness (Xu & Chen, 2016) .

The fourth factor is a factor that is formed in the aspect of data literacy. Data literacy
is an important factor for teachers. During the learning process in the classroom, teachers
need to look for information references or various materials needed so that teachers are
expected to have the competence to seek, obtain, and process conclusions from the data. This
is in line with previous research, digital tool use has often been associated with higher
competence (Guomundsdottir & Hatlevik, 2017). Based on the assumption that competence
improves with practice, teachers using digital tools in teaching often were more digitally
competent (Ghomi & Redecker, 2019). (Miguel-Revilla et a., 2020) note that a variety of
frameworks, models and literacies have been developed to guide teacher educators in their
efforts to develop digital capabilities in their students that will help them use new and
emerging technologiesin their future classrooms.

Conclusion

The conclusion obtained from the results of this study are that the teacher digital competence
is currently identified into four factors. Teacher digital competence classifies into severa
factor and each factor is mentioned in the discussion above describing that the teacher aways
be open minded and have the motivation to become a learner. Four factors in this study that
contribute to master digital competence, can be used as a strategy for teacher to improve their
competence. In the current digital era with the development of various digital -based learning
media, teachers are required to be able to follow these developments by increasing their
competence.

Recommendation

From this study, a recommendation to policy maker such as school principal that is crucia
conduct training to improve teacher digital competence as one of the way to support teacher
personal development. The training activities expected al of teacher to be literate from
information and digital technology. However, school principal also facilitate the teacher for
create collaboration with colleague from another institution//school.

References

Antonietti, C., Cattaneo, A., & Amenduni, F. (2022). Can teachers’ digital competence
influence technology acceptance in vocational education? Computers in Human
Behavior, 132(October 2021), 107266. https://doi.org/10.1016/j.chb.2022.107266

Cabero-Almenara, J., Guillén-Gamez, F. D., Ruiz-Pamero, J., & Palacios-Rodriguez, A.
(2022). Teachers’ digital competence to assist students with functional diversity:
Identification of factors through logistic regression methods. British Journal of
Educational Technology, 53(1), 41-57. https.//doi.org/10.1111/bjet.13151

Ghomi, M., & Redecker, C. (2019). Digital competence of educators (DigCompedu):
Development and evauation of a self-assessment instrument for teachers’ digital
competence. CSEDU 2019 - Proceedings of the 11th International Conference on

Jurnal Kependidikan Vol. 8, No. 4 (December 2022)
Copyright © 2022, The Author(s) | 1036



Jurnal Kependidikan: Vol. 8, No. 4 : December 2022
Jurnal Hasil Penelitian dan K ajian K epustakaan E-1SSN: 2442-7667

di Bidang Pendidikan, Pengajaran dan Pembelajaran pp. 1029-1038
https://e-journal .undikma.ac.id/index.php/jur nal kependidikan/index Email: jklppm@undikma.ac.id

Computer Supported Education, 1(Csedu), 541-548.
https://doi.org/10.5220/0007679005410548

Guomundsdottir, G., & Hatlevik, O. (2017). Newly qualified teachers’ professional digital
competence: implications for teacher education. European Journal of Teacher
Education, 41, 1-17.

Instefjord, E. J., & Munthe, E. (2017). Educating digitally competent teachers. A study of
integration of professional digital competence in teacher education. Teaching and
Teacher Education, 67, 37-45. https://doi.org/10.1016/j.tate.2017.05.016

Isoda, M., Estrélla, S., Zakaryan, D., Badin, Y., Olfos, R., & Araya, R. (2021). Digital
competence of a teacher involved in the implementation of a cross-border lesson for
classrooms in Brazil and Chile. International Journal for Lesson and Learning
Sudies, 10(4), 362-377. https://doi.org/10.1108/1JL L S-05-2021-0045

Janssen, J., Stoyanov, S., Ferrari, A., Punie, Y., Pannekeet, K., & Sloep, P. (2013). Experts’
views on digital competence: Commonalities and differences. Computers and
Education, 68, 473-481. https://doi.org/10.1016/j.compedu.2013.06.008

Koki¢, I. B. (2012). Information Literacy for Future Teachers. World Journal of Education,
2(1). https://doi.org/10.5430/wje.v2nlpd5

Krumsvik, R. (2008). Situated learning and teachers’ digital competence. Education and
Information Technologies, 13(4), 279-290. https://doi.org/10.1007/s10639-008-9069-
5

Krumsvik, R. (2014). Teacher educators’ digital competence. Scandinavian Journal of
Educational Research, 58. https://doi.org/. 10.1080/00313831.2012.726273

Ladhari, R., & Moraes, M. (2011). Bank Service Quality: Comparing Canadian and Tunisian
Customer Perceptions, International. Journal of Bank Marketing, 29(3), 224-246.

Leino Lindell, T. (2020). Teachers calling for organizational support to digitalize teaching.
International Journal of Information and Learning Technology, 37(5), 323-339.
https://doi.org/10.1108/1JIL T-02-2020-0017

Lopez-Belmonte, J., Pozo-Sanchez, S., Fuentes-Cabrera, A., & Trujillo-Torres, J. M. (2019).
Analytical competences of teachers in big data in the era of digitalized learning.
Education Sciences, 9(3). https://doi.org/10.3390/educsci 9030177

Mei, X. Y., Aas, E., & Medgard, M. (2019). Teachers’ use of digital learning tool for
teaching in higher education: Exploring teaching practice and sharing culture. Journal
of  Applied Research in Higher Education, 11(3), 522-537.
https://doi.org/10.1108/JARHE-10-2018-0202

Miguel-Revilla, D., Martinez-Ferreira, J. M., & Sanchez-Agusti, M. (2020). Assessing the
digital competence of educators in socia studies. An anaysis in initial teacher
training using the TPACK-21 mode. Australasian Journal of Educational
Technology, 36(2), 1-12. https://doi.org/10.14742/gjet.5281

Pettersson, F. (2018). On the issues of digital competence in educational contexts — a review
of literature. Education and Information Technologies, 23(3), 1005-1021.
https://doi.org/10.1007/s10639-017-9649-3

Pozos Pérez, K., & Tgada Fernandez, J. (2018). Digital competences in higher education
faculty: levels of mastery and training needs. Revista Digital De Investigacion En
Docencia Universitaria-Ridu, 12(2), 44-66.

Sanches, T. (2018). Required Skills for Teachers. Information Literacy at the Top.
Communications in Computer and Information Science, 810, 634-644.
https://doi.org/10.1007/978-3-319-74334-9 65

Jurnal Kependidikan Vol. 8, No. 4 (December 2022)
Copyright © 2022, The Author(s) |1037



Jurnal Kependidikan: Vol. 8, No. 4 : December 2022
Jurnal Hasil Penelitian dan K ajian K epustakaan E-1SSN: 2442-7667

di Bidang Pendidikan, Pengajaran dan Pembelajaran pp. 1029-1038
https://e-journal .undikma.ac.id/index.php/jur nal kependidikan/index Email: jklppm@undikma.ac.id

Torrance, D., & Forde, C. (2017). Redefining What It Means To Be A Teacher Through
Professional Sandards. Implications For Continuing Teacher Education.
40(September).

van Laar, E., van Deursen, A. J. A. M., van Dijk, J. A. G. M., & de Haan, J. (2020).
Determinants of 21st-Century Skills and 21st-Century Digital Skills for Workers. A
Systematic Literature Review. SAGE Open, 10(2).
https://doi.org/10.1177/2158244019900176

Watkins, M. W. (2018). Exploratory Factor Analysis. A Guide to Best Practice. Journal of
Black Psychology, 44(3), 219-246. https.//doi.org/10.1177/0095798418771807

Xu, A., & Chen, G. (2016). A study on the effects of teachers’ information literacy on
information technology integrated instruction and teaching effectiveness. Eurasia
Journal of Mathematics, Science and Technology Education, 12(2), 335-346.
https://doi.org/10.12973/eurasia.2016.1222a

Jurnal Kependidikan Vol. 8, No. 4 (December 2022)
Copyright © 2022, The Author(s) |1038



