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Abstract: The digital competence of science teachers is of vital significant to 
improving the quality teaching-learning process. The aim of this study is to 
know the level of digital competence of science teachers in Jayapura City. The 
methodology used was non-experimental and descriptive quantitative, with 
survey design. In such a context, 41 science teachers took part in this research, 
who were teaching in state junior high schools and private junior high schools. 
As for data collection tools, the study used 31-items of digital competence 
questionnaire, developed from 5 main areas of DigComp Framework 
(information and data literacy, communication and collaboration, digital 
content creation, safety, and problem solving). Based on data analyses, the 
digital competence of science teachers stood from high to very high level. 
Although the third and the fourth showed some indicator with the low ability 
in teachers’ competence.   
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Introduction  
  
The world of education is faced with the increasing 

relevance of information and communication 
technology (ICT) which is integrated in the teaching and 
learning process (Çebi & Reisoğlu, 2020; Tondeur et al., 
2017). Teachers are expected to be able to improve the 
quality of learning implementation dynamically by 
utilizing ICT (Guillén-Gámez et al., 2022). By increasing 
digital literacy by teachers, it will also facilitate students' 
mastery of technology (Ferrari, 2013; Siddiq et al., 2016; 
Siddiq & Scherer, 2016). Innovative use of ICT makes 
learning more accessible and provides greater 
opportunities for students to carry out collaborative 
activities (Heemskerk et al., 2011). The teacher's ability 
to integrate ICT in the teaching and learning process is 
the definition of digital competence (Fernández-
Morante et al., 2023; Salcines-Talledo et al., 2020). In 
Indonesia, Digital Competency is better known as 
Digital Literacy, which is one of the 6 basic literacies that 
must be mastered in order to improve the world of 
education (namely: reading-writing literacy, numeracy 

literacy, scientific literacy, digital literacy, financial 
literacy, and cultural literacy) (Zaenab et al., 2020). 

Digital competence in this research comes from the 
Framework for the Development and Understanding of 
Digital Competence in Europe (DigComp 1.0) by Ferrari, 
(2013), which was then developed in the Digital 
Competence Framework for Citizens in 2017 (DigComp 
2.1) by Carretero et al. (2017). In Indonesia, digital 
competency is better known as Digital Literacy (one of 
the 6 Basic Literacies), while in Europe this skill is more 
familiar as Digital Competence (DigComp) (Ferrari, 
2012, 2013). Digital competencies include information 
and data literacy, information assessment and 
management, communication and collaboration, digital 
content creation, digital media, knowledge of digital 
world security, problem solving, critical thinking and 
creativity (Carretero et al., 2017; Carretero et al., 2017; 
Ferrari, 2013; Ilomäki et al., 2016). To be more specific, 
this research will focus on 5 indicators of digital 
competence, namely information and data literacy, 
communication and collaboration, digital content 
creation, safety, and problem solving. 

https://doi.org/10.29303/jppipa.v10i9.8422
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The urgency of mastering significant digital 
competencies in this digital era is not balanced with 
comprehensive research. Research related to the digital 
competence of teachers in schools or prospective 
teachers in universities is still relatively small in number 
(Alarcón et al., 2020; Gutiérrez-Martín et al., 2022; 
Lázaro-Cantabrana et al., 2019). Several research results 
related to mastery of digital competency indicators by 
teachers range from low to high categories and are 
influenced by age, gender, teaching experience, place of 
teaching placement, and training undertaken before 
serving (Casillas Martín et al., 2020; Çebi & Reisoğlu, 
2020; Hinojo-Lucena et al., 2019; Keskin & Yazar, 2015). 

Digital competency is considered an indicator of 
educational quality in 21st century learning (Maderick et 

al., 2016; Napal Fraile et al., 2018). Natural Sciences (IPA) 
is a complex subject and requires not only environment 
as learning resources (Nurbaya et al., 2022), but also 
need an assistance of digital media visualization in its 
delivery (Kareem, 2018; Nurbaya et al., 2024; Parmin & 
Savitri, 2022; Tanta et al., 2023). This adds to the urgency 
of mastering digital competencies by Science (Science) 
Teachers in the learning process (Agbo, 2015). The 

integration of ICT in the teaching and learning process 
has implications for mastering digital competencies that 
are essential for teachers to master. Mastering digital 
competencies is important as an effort to provide more 
meaningful learning to students, especially for science 
subjects which require digital media in explaining the 
material. Research has been carried out by researchers 
regarding the competencies of Cenderawasih University 
Biology Education students who will later become 
Biology/Science teachers in junior high schools. The 
digital competency level of prospective teachers is at 
medium to very high level (Nurbaya, 2023).  This 
research will focus on junior high school science teachers 
in Jayapura City, considering that the quantity of 
research related to digital competency is still limited. 
This then became the background for researchers in 
formulating the research problem 'Analysis of Digital 

Competence (Digital Competence) of Middle School 
Science Teachers in Jayapura City'.  

 

Method 
 
This research will be conducted on science teachers 

in state junior high schools and private junior high 

schools in Jayapura City. The research was carried out 
from April to June 2024. The research method used in 
this research was non-experimental and descriptive 
quantitative, using survey design (Lumsden, 2007; 
Rusydiyah et al., 2020; Supardi et al., 2021). The 
population in this study was all science teachers at state 
junior high schools and private junior high schools in the 
city of Jayapura totaling 50 people. The sampling 
technique was non-probability sampling with 
convenience sampling, with the results of the 
respondents being 41 science teachers spread across 26 
state junior high schools and private junior high schools 
in Jayapura City. 

Quantitative data in this research was obtained 
using a questionnaire with a Likert scale, ranging from 
the 'Strongly Disagree' category to the 'Strongly Agree' 
category, which contains 31-item statements related to 
five digital competency areas. The digital competency 
questionnaire that will be used in this research comes 
from an article written by Cebi et al. (2020), based on the 
DigComp 2.1 Framework by Carretero et al. (2017). 

The results of the instrument validity test using the 
Aiken's Values technique, and the reliability test using 
the Cronbach's Alpha with the help of SPSS Ver.22.0 
(Bond et al., 2018; Rusydiyah et al., 2020) can be seen in 
Table 2. Research questionnaires that have been tested 
for validity and its reliability will be shared with 
respondents. Results of the measurements of average 
score of science teacher digital competence were 
analyzed based on Table 3 (Riduan & Akdon, 2006; 
Rusydiyah et al., 2020). 

Table 1. Digital Competence Areas 
Area Items General Description 

Information and Data Literacy 01-06 
Searching, selecting, processing, evaluating, storing and organizing 

information. 

Communication and Collaboration 07-11 
Interacting and sharing information found, participate in online 

society, and collaborating using digital media.  

Digital Content Creation 12-15 
Developing and modifying digital content, applying the copyright and 

licences, and understand the program and software devices. 

Safety 16-26 
Protecting devices and personal data, avoiding health-risks using 

technology. 

Problem Solving 27-31 
Identifying technical problem, innovating and creatively using 

technology, upgrading digital-self competence.  
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Table 2. Result of The Aiken;s Value  and Cronbatch’s Alpha Statistic 
Area Items Aiken’s Value Cronbatch’s Alpha for All Items Description 

Information and Data Literacy 01-06 0.500-0.833 

0.690 

Valid and Reliable 
Communication and Collaboration 07-11 0.500-0.833 Valid and Reliable 
Digital Content Creation 12-15 0.677-0.833 Valid and Reliable 
Safety 16-26 0.583-0.833 Valid and Reliable 
Problem Solving 27-31 0.583-0.750 Valid and Reliable 

 
Table 3. Interpretation of Questionnaire Data 
Interval  Criteria 

4.3 < M < 5.0 Very high 
3.5 < M < 4.2  High  
2.7 < M < 3.4 Medium  
1.9 < M < 2.6 Low 
1.0 < M < 1.8 Very low 

 

Result and Discussion  
 
Descriptive analysis of the digital competence of 

science teachers in Jayapura in five areas, namely 
information and data literacy, communication and 
collaboration, digital content creation, safety and 
problem solving can be seen in Table 4.

 
Table 4. The Descriptive Analysis’ Results of the Digital Competence of Science Teachers at Jayapura  
Items Lowest Highest Mean  

01 I can explore the internet using various search engines (for example: Google, Bing, Yahoo, Baidu, 
etc.) to search for data, information and digital content related to science material 

1 5  4.59 

02 I can find the right keywords when using a search engine regarding the science material I need 
online. 

3 5  4.49 

03 I criticize and evaluate the accuracy of data, information and digital content related to science 
material that I access online. 

2 5  4.10 

04 I can access data, information and digital content related to science material online in the form of 
journals, scientific articles, e-books and various other literature. 

3 5  4.37 

05 I can investigate whether or not the source of data, information and digital content related to 
science material that I access online is reliable.  

3 5  4.10 

06 I pay attention to detailed sources and citations of data, information and digital content related to 
science material that I access online before sharing it with others. 

2 5  4.17 

Information and Data Literacy 4.30 
07 I can easily organize and store data, information and digital content related to science materials 
that I access online. 

3 5  4.34 

08 I can use various digital platforms to communicate (example: Instagram, Facebook, Instagram, E-
mail, WhatsApp, Telegram, WeChat, etc.). 

2 5  4.63 

09 I can share data, information and digital content related to science material that I access online via 
different digital devices (example: WhatsApp, Telegram, Instagram, Gdrive, Gmail). 

2 5  4.51 

10 I use digital technology to collaborate online (example: Zoom Meeting, Google Meet, Google 
Workspace, Slack, Canva, etc.). 

2 5  4.46 

11 I comply with the rules (ethics) when interacting online.   2 5  4.61 

Communication and Collaboration 4.51 

12 I can develop science content/learning materials with the help of digital technology (example: 
Canva, Flip Book, Kahoot, Google Classroom, etc.). 

3 5  4.29 

13 I can develop digital content related to science learning materials (in the form of videos, images, 
animations, etc.) via various platforms (example: WhatsApp, Telegram, Instagram, Gdrive, Gmail). 

3 5  4.34 

14 I can create digital content related to science learning materials by changing/editing slightly or 
changing the entire content.  

1 5  4.02 

15 I pay attention to copyright and licensing when developing digital content related to science 
learning materials. 

2 5  4.29 

Digital Content Creation 4.23 

16 I know what to look out for when creating a digital identity (profile) online to avoid cybercrime 
(example: phishing scams, hacking of personal data, cyber stalking, cyber bullying, etc.). 

2 5  4.29 

17 I am aware that I will leave digital traces when navigating/searching online.  1 5  4.37 

18 I am aware of online risks and threats (e.g. phishing scams, hacking of personal data, cyber 
stalking, cyber bullying, etc.). 

2 5  4.32 

19 I know how to protect my digital devices and content to avoid phishing scams, hacking of personal 
data, cyber stalking, cyber bullying, etc.  

1 5  3.90 

20 I can take precautions regarding safety and privacy online. 1 5  3.93 

21 I can protect personal data and privacy online. 1 5  4.10 
22 Regarding sharing personal data, I take precautions to protect other people's personal data (e.g. not 
tagging them in photos without permission, etc.). 

3 5  4.44 
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Items Lowest Highest Mean  

23 I am aware of the impact of using digital technology on health both physically and psychologically. 2 5  4.61 
24 I understand the data policies (how to use personal data) of various social media services.  1 5  4.27 

25 I am aware of the environmental impact of using digital technology.  1 5  4.44 

26 I know how to deal with online threats (examples: phishing scams, hacking of personal data, cyber 
stalking, cyber bullying, etc.).  

2 5  4.02 

Safety 4.24 

27 I can identify the causes of technical problems that I encounter when using digital media and 
devices.  

3 5  4.12 

28 I can solve technical problems that I encounter when using digital media and devices.  1 5  4.12 
29 I use various digital technologies to create innovative solutions.  1 5  4.32 

30 I can identify opportunities for developing digital competence as a teacher. 3 5  4.34 

31 I develop my digital competence by following the latest developments and trends. 3 5  4.46 

Problem Solving 4.27 

Questionnaire for Digital Competencies based on Carretero et al. (2017) 

 
Information and Data Literacy 

The first area of Digital Competence that is 
measured is information and data literacy which 
consists of 6 items. This paper uses indicators developed 
by Carretero et al. (2017). Information and data literacy 
refers to skills of browsing, searching, filtering, 
evaluating and managing data, information and digital 
content. This area along with communication and 
collaboration are the basic elementary areas of DigCom 
Framework (Hinojo-Lucena et al., 2019; López-Belmon 
et al., 2019; Keskin & Yazar, 2015). The results of the 
descriptive analysis show that this area has a mean of 
4.30 and is in the very high category. Of the 6 items 
analyzed, the highest mean is item 01 (average 4.59) 
which is the ability to explore the internet using various 
search engines (for example: Google, Bing, Yahoo, 
Baidu, etc.) to search for data, information and digital 
content related to science materials. Despite having the 
highest average in this area, there was one respondent 
who chose a scale of '1' with the assumption that the 
teacher did not have the ability to explore search engines 
to find information related to science material. An 
interesting thing can also be seen in items 03 and 06, 
regarding the ability to criticize, evaluate, and pay 
attention to source and citation of information, there are 
2 teachers who have a scale of '2' which indicates the 
ability in both items is at a low level. The ability to find 
the right keywords, to access data, and to investigate 
whether or not the information is related to science 
material (which includes items 02, 04, and 05), teachers 
seem to master at very high level. 

Based on the data results in Table 4, science 
teachers’ digital competence is seen a very high 
category. Similar studies by Casillas Martín et al.,(2020), 
Çebi et al. (2019), Gutiérrez-Porlán et al. (2016), Nurbaya 
(2024), Nurbaya (2023), Pieterse (2018), and Rusydiyah 
(2020) found that the informational and digital literacy 
of teachers and prospective teachers stood at very high 
category. Science teachers at Jayapura City have 
confidence in mastering the ability of exploring the 

internet, finding the right keywords, criticizing, 
investigating and paying attention the citation of data, 
information, and digital content. Jayapura City is one of 
the easternmost regions in Indonesia. Although far for 
the Capital City of Indonesia, Jayapura indicated as 
developed city compare to other cities in the eastern 
regions and the socio-demographic influenced the 
development of digital competence, which resulted the 
digital competence of science teacher in informational 

and data literacy at very high category (Cortina-Pérez et 
al., 2014; Aguaded-Gómez et al., 2015; Gui & Argentin, 
2011). Integrating digital tools and ICT required 
competence such as Information and data literacy skills 
that will help teachers to perform effective, inclusive and 
innovative science materials in class (Durán Cuartero et 
al., 2019; Fernández-Morante et al., 2023; Punie & 
Redecker, 2017). 

 
Communication and Collaboration 

Communication and collaboration as the second 
competence show calculated mean of 4.51, by far the 
highest average level of all areas measured in this paper. 
This area consisted of 5 items (Carretero et al., 2017), 
which refers to ability in interacting through digital 
media, storing and sharing data and information using 
digital technologies, collaborating in online 
environment, and understanding of netiquette. For 
communication and collaboration skills, science teachers 
in the city of Jayapura are at the very high level. The 
ability to store data, information and digital content 
about science material on item 07 stood at average 4.34, 
with the lowest score at ‘3’ Likert scale. As for items 08-
11, the science teachers show very high ability, with 
average from 4.46 to 4.63, which is the highest average 
of all items analyzed. Teachers have very good 
understanding on using various digital platforms to 
communicate (example: Instagram, Facebook, 
Instagram, E-mail, WhatsApp, Telegram, WeChat, etc.). 
in terms of sharing data, information and digital content 
related to science material that I access online via 
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different digital devices (example: WhatsApp, 
Telegram, Instagram, Gdrive, Gmail), average teachers 
stood at very high level at the vicinity of 4.51. and the 
ability to use digital technology to collaborate online 
(example: Zoom Meeting, Google Meet, Google 
Workspace, Slack, Canva, etc.) as well as understand the 
ethics rules while interacting online also have a very 
high level. The frequently used of social 
application/software such as WhatsApp, Telegram, 
Instagram, Facebook gave high impact on 
communication skills (Guillén-Gámez et al., 2022; Lucas 
et al., 2021; Yunus et al., 2019).  

There are numerous ICT tools that provide 
communication and collaboration skills to access these 
technologies, such as MOOCs tele-training platforms, 

intelligent tutorial systems, games, social networks, and 
virtual simulators (Callaghan et al., 2017; Cornellà 
Canals & Estebanell, 2018; Dumpit & Fernandez, 2017; 
González Pérez, 2018; Guzmán Duque & del Moral 
Pérez, 2018; Nurbaya, 2024b; Pedroza et al., 2018; Soler-
Adillon et al., 2018; Suaka et al., 2023; Torres-Díaz et al., 
2014; Vlachopoulos & Makri, 2017), therefore the second 
area is included as essential area of digital competence. 

Based on Table 4, science teachers scored at very high 
level, which indicate that the respondents master this 
competence and can apply the skills as a professional 
teacher. In the present study by Çebi et al. (2020), 
conducted to pre-service teachers in Turkey, the study 
showed the knowledge and skills have high category in 
the area of communication and collaboration. The reason 
of the high category achievement may be caused by the 
daily use of digital technologies in their daily lives. In 
line with the result, Papers by Infante-Moro (2019) and 
Guillen Gamez et al. (2022) stated that communication 
and collaboration skill found in high category.  

 
Digital Content Creation 

Digital Content Creation, developed by Carretero et 
al. (2017), consists of 4 items that encompasses skills in 
developing digital content, integrating and re-
elaborating digital content, and paying attention to 
copyright and licenses. For the third area, the average for 
this competency was 4.23 (high category) slightly lower 
than the first two areas mentioned.  This competency 
consists of 4 items. The lowest score of this area is ‘1’ that 
shown on item 14, The item analyzed indicate that one 
respondent has a very low ability of creating digital 
content related to science learning materials by 
changing/editing slightly or changing the entire content 
(with average 4.02). Next item to mark is number 15, 
related to understand the copyright and license when 
developing digital content related to science learning 
materials. The lowest score of this item is ‘2’, which 
indicate there is respondent that have low ability in 
terms of paying attention in copyright and license. As for 

the ability to develop science content/learning materials 
with the help of digital technology (example: Canva, Flip 
Book, Kahoot, Google Classroom, etc.) and the ability to 
develop digital content related to science learning 
materials (in the form of videos, images, animations, 
etc.) via various platforms (example: WhatsApp, 
Telegram, Instagram, Gdrive, Gmail), science teachers’ 
competence stood at very good level. The 
implementation of the 'Merdeka Belajar’ Curriculum 
requires teachers to use various digital tools in creating 
teaching materials (example: Canva, Flip Book, Kahoot, 
Google Classroom, etc.). Canva and Flip Book are the 
platforms most used by science teachers in Jayapura. 
This platform is considered the most effective in 
developing teaching materials. More specifically, the 

Canva platform provides free access to teachers who 
access it with a special email 'belajar.id'. This is of course 
widely used by teachers in integrating ICT in learning. 

Based on Table 4, the average scores of science 
teachers indicate high category, although there are 
teachers who indicate themselves in low level of creating 
digital content. Study by Çebi et al. (2020) found the low 
mastering of skill due to lack on practicing and focused 

on theoretical knowledge only. Creating digital content 
also scored the lowest out of all areas measured in the 
study conducted by Hinojo-Lucena et al. (2019). The 
study stated that teaching experience and socio-
demographic factor influenced the level achieved by 
teachers. Concerning prior studies, it can be seen that 
digital competence development affected by age, 
gender, branch, professional, teaching experience, and 
training (Çebi & Reisoğlu, 2020; Moreira-Fontán et al., 
2019; Hinojo-Lucena et al., 2019; Moreira et al., 2019; 
Area-Moreira et al., 2016; Arrosagaray et al., 2019; 
Hatlevik et al., 2018). Regarding of age and teaching 
experience, Benali et al. (2018) stated that the more years 
of teaching experience the more likely for the teachers to 
have higher digital competence level. While other study 
by Lucas et al. (2021) indicate no such correlation 
between the level of digital competence and 
age/teaching experience.  

 
Safety 

Next area to elaborate is safety, which refers to 
ability of protecting devices, protecting personal data 
and privacy, protecting health and well-being, and 
protecting the environment (Carretero et al., 2017).  
Safety is the fourth area in the DigComp Framework that 
is measured, consisting of 11 items with a mean of 4.24 
(at the high level). There are 6 items that have ‘1’ Likert 
as the lowest score, which is items number 17, 19-21, 24 
and 25. All of these items encompass the awareness of 
leaving digital traces when navigating/searching 
online; the ability to protect my digital devices and 
content to avoid phishing scams, hacking of personal 
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data, cyber stalking, cyber bullying, etc.; the ability to 
take precautions regarding safety and privacy online; 
the ability to protect personal data and privacy online; 
understand the data policies (how to use personal data) 
of various social media services; and the awareness of 
the environmental impact of using digital technology. 
Also noteworthy is the fact that items 19 and 20 have the 
lowest average of all 31 items (with a value 3.90 and 3.93 
respectfully). Science teachers score average 4.44 (very 
high level) on item 22, which is related to take 
precautions to protect other people's personal data (e.g. 
not tagging other people in photos without permission, 
etc.). Regarding the awareness of online risks and threats 
(e.g. phishing scams, hacking of personal data, cyber 
stalking, cyber bullying, etc.) as well as the awareness of 

the impact of using digital technology on health both 
physically and psychologically, both items score at 
average 4.32 and 4.61 respectfully, indicate the very high 
level of competence. The last item on this area is talking 
about how to deal with online threats (examples: 
phishing scams, hacking of personal data, cyber 
stalking, cyber bullying, etc.). As for this item, the 
teachers have average score 4.02, indicated at high level.  

As previously mentioned, the lowest average scores 
are found in safety items. The two-items refer to ability 
in protecting digital devices from phishing scams, 
hacking of personal data, cyber stalking, cyber bullying 
as well as the low ability to take precaution regarding on 
safety and privacy online. These results in line with 
study conducted by Gutiérrez Porlán et al. (2016), in 
theoretically the prospective teachers know privacy 
issue and the important of protecting personal data, but 
they lack of knowledge avoiding cyber 
stalking/bullying. In stark contrast, Çebi et al.  (2020) 
and Napal Fraile et al. (2018) found a positive result of 
safety area. The respondents of research seem to 
understand avoiding cyber bullying by not to leave 
negative comments, understand the dangerous of 
spreading personal data on social media, as well as 
understand protection of health and environment as 
part of teachers’ duty.  

  
Problem Solving 

The final area measured in the digital competence 
of science teachers in Jayapura is Problem Solving, that 
encompass skill on solving technical problems, 
identifying needs and technological responses, 
creativity in using digital tools, and identifying digital 
competence gaps (Carretero et al., 2017). This area has 5 
items, with a mean of 4.27 (indicated at high level of 
competence). Item 28 and 29, which relate to ability to 
solve technical problems while using digital media and 
devices and use various digital technologies to create 
innovative solutions, has average 4.12 (indicated high 
level) and 4.32 (indicated very high level) respectfully, 

with the lowest score of both items ‘1’. The science 
teachers have ‘good’ level category on identifying the 
causes of technical problems when using digital media 
and devices, with average 4.12, with the lowest score ‘3’. 
The last two items, item 30 about the ability identify 
opportunities for developing digital competence as a 
teacher and item 31 about developing digital 
competence by following the latest developments and 
trends, have very high level with average from 4.34 to 
4.46. it was determined that science teacher problem 
solving competence, based on Table 4, have high level 
category.  

 In line with this study, Gutiérrez Porlán et al. (2016) 
found that students teachers at Muricia University have 
high level in problem solving area. Student teachers 

seem understand the use of their devices and technology 
tools to solve their daily routine activities. The same 
result found in the study conducted by Cabezas-
González et al. (2022). This paper shows high level of the 
fifth area of DigComp, indicate that respondents can 
maximize better use of digital tools in academic purpose. 
On the other hand, some studies indicated problem 
solving competence from low to medium criteria (Çebi 

& Reisoğlu, 2019; Esteve-Mon et al., 2020; Margaryan et 
al., 2011; Napal Fraile et al., 2018; Ng, 2012; Nurbaya, 
2024a; Thompson, 2015), the participants of these 
research know theoretically the function of digital tools, 
but they don’t know how to use them as innovation to 
solve their academic problem. There are some factors 
that influence the development of digital competence, 
such us frequently use of digital application in order to 
complete tasks, characteristic of the family unit, owning 
digital tools, gender, age, access to internet, as well as 
reading habits (Almerich et al., 2018; Cabezas-González 
et al., 2022; Chaudron et al., 2018; García-Martín & 
Cantón-Mayo, 2019; Marsh et al., 2017; Montenegro et 
al., 2020).  

 

Conclusion  

 
This study illustrates the level of digital competence 

of science teachers at Jayapura City, more specifically 
focusing on five areas on DigComp (namely: 
information and data literacy, communication and 
collaboration, digital content creation, safety, and 
problem solving). In general, the results of descriptive 
analysis of data in the five areas show that science 
teachers have abilities from high to very high level, 
although some teachers indicated with low level in 
mastering the areas of DigComp. Teacher learning 
activities cannot be separated from integrating digital 
technologies in order to develop the quality and to 
become a good example for students in using ICT. It is 
important to take note of the limitation for this research 
that the descriptive character of variable, in future 



Jurnal Penelitian Pendidikan IPA (JPPIPA) September 2024, Volume 10, Issue 9, 6415-6425  
 

6421 

studies it would be practical to include deep analyzes of 
factors that influence the development of digital 
competence. Lastly, following the future works, the 
extension of sample not only form Jayapura City but also 
other regions, as well as not limited to Teachers but 
prospective teachers at university. 

 
Acknowledgments 

The author would like to thank all science teachers in Jayapura 
City that helped in this research.  
 
Author Contributions  

N and H.L; methodology, validation, formal analysis, S.S and 
M.A.; investigation, formal analysis, M. A. and N: writing—
original draft preparation, N and S.S.; writing—review and 
editing, H.L and S.S.; supervision, M. A.; project 
administration, N; funding acquisition.  All authors have read 
and agreed to  the  published version of the manuscript. 
 
Funding 
This research received no external funding. 
 
Conflicts of Interest 
The authors declare no conflict of interest.  

   

References  
 
Agbo, I. S. (2015). Factors Influencing the Use of 

Information and Communication Technology 
(ICT) in Teaching and Learning Computer Studies 
in Ohaukwu Local Government Area of Ebonyi 
State-Nigeria. Journal of Education and Practice, 6(7), 
71–86. Retrieved from 
https://eric.ed.gov/?id=EJ1083136 

Aguaded-Gomez, I., Tirado-Morueta, R., & Hernando-
Gomez, A. (2015). Media competence in adult 
citizens in Andalusia, Spain. Information, 
Communication & Society, 18(6), 659-679. 
https://doi.org/10.1080/1369118X.2014.985244 

Alarcón, R., Pilar Jiménez, E., & Vicente‐Yagüe, M. I. 
(2020). Development and validation of the 
DIGIGLO, a tool for assessing the digital 
competence of educators. British Journal of 
Educational Technology, 51(6), 2407–2421. 
https://doi.org/10.1111/bjet.12919 

Almerich, G., Díaz-García, I., Cebrián-Cifuentes, S., & 
Suárez-Rodríguez, J. (2018). Structure of 21st 
century competences in students in the sphere of 
education influential personal factors. RELIEVE - 
Revista Electrónica de Investigación y Evaluación 
Educativa, 24(1). 
https://doi.org/10.7203/relieve.24.1.12548 

Area-Moreira, M., Hernández-Rivero, V., & Sosa-
Alonso, J. J. (2016). Models of educational 
integration of ICTs in the classroom. Comunicar: 
Revista Científica de Comunicación y Educación, 

24(47), 79-87. Retrieved from 
http://educa.fcc.org.br/scielo.php?pid=S1988-
32932016000200079&script=sci_abstract&tlng=en 

Arrosagaray, M., González-Peiteado, M., Pino-Juste, M., 
& Rodríguez-López, B. (2019). A comparative 
study of Spanish adult students’ attitudes to ICT in 
classroom, blended and distance language 
learning modes. Computers & Education, 134, 31-40. 
https://doi.org/10.1016/j.compedu.2019.01.016 

Benali, M., Kaddouri, M., & Azzimani. (2018). Digital 
competence of Moroccan teachers of English. 
International Journal of Education and Development 
Using ICT, 14(2), 99–120. Retrieved from 
https://www.learntechlib.org/p/184691/ 

Bond, M., Marín, V. I., Dolch, C., Bedenlier, S., & 
Zawacki-Richter, O. (2018). Digital transformation 
in German higher education: student and teacher 
perceptions and usage of digital media. 
International Journal of Educational Technology in 
Higher Education, 15(1), 48. 
https://doi.org/10.1186/s41239-018-0130-1 

Cabezas-González, M., Casillas-Martín, S., & García-
Valcárcel Muñoz-Repiso, A. (2022). Mediation 
Models Predicting the Level of Digital Competence 
of 12-14 Year Old Schoolchildren in the Area of 
Digital Problem Solving. Journal of New Approaches 
in Educational Research, 11(2), 165. 
https://doi.org/10.7821/naer.2022.7.789 

Callaghan, M., Savin-Baden, M., McShane, N., & 
Eguiluz, A. G. (2017). Mapping Learning and 
Game Mechanics for Serious Games Analysis in 
Engineering Education. IEEE Transactions on 
Emerging Topics in Computing, 5(1), 77–83. 
https://doi.org/10.1109/TETC.2015.2504241 

Carretero, G., Vuorikari, R., & Punie, Y. (2017). The 
Digital Competence Framework for Citizens with Eight 

Proficiency Levels and Examples of Use. Publications 
Office of the European Union. 
https://dx.doi.org/10.2760/38842 

Carretero, S., Vuorikari, R., & Punie, Y. (2017). DigComp 
2.1. The digital competence framework for citizens. 

Publications Office of the European Union. 
Publications Office of the European Union. 
https://doi.org/https://doi.org/10.2760/38842 

Casillas-Martín, S., Cabezas González, M., & García 
Peñalvo, F. J. (2020). Digital competence of early 
childhood education teachers: attitude, knowledge 
and use of ICT. European Journal of Teacher 
Education, 43(2), 210–223. 
https://doi.org/10.1080/02619768.2019.1681393 

Çebi, A., & Reisoğlu, İ. (2019). A Training Event To 
Develop The Digital Qualifications Of Teacher 
Candidates: Opinions Of Teachers In Bit And 
Other Branches [Yeterliklerinin Geliştirilmesine 
Yönelik Bir Eğitim Etkinliği: Böte Ve Diğer 



Jurnal Penelitian Pendidikan IPA (JPPIPA) September 2024, Volume 10, Issue 9, 6415-6425  
 

6422 

Branşlardaki Öğretmen Adaylarinin Görüşleri]. 
Eğitim Teknolojisi Kuram ve Uygulama, 9(2), 539–565. 
https://doi.org/10.17943/etku.562663 

Çebi, A., & Reisoğlu, İ. (2020). Digital Competence: A 
Study from the Perspective of Pre-service Teachers 
in Turkey. Journal of New Approaches in Educational 
Research, 9(2), 294. 
https://doi.org/10.7821/naer.2020.7.583 

Chaudron, S., Gioia, R. D., & Gemo, M. (2018). Young 
children (0-8) and digital technology: A qualitative 
study across Europe. Publications Office of the 
European Unio. https://doi.org/10.2760/245671 

Cornellà-Canals, P., & Estebanell, M. (2018). El model 
SAMR aplicat a la gamificació de l’aprenentatge. 
Communication Papers, 7(14), 23. 

https://doi.org/10.33115/udg_bib/cp.v7i14.2227
3 

Cortina-Pérez, B., Gallardo-Vigil, M. Á., Jiménez-
Jiménez, M. Á., & Trujillo-Torres, J. M. (2014). 
Digital illiteracy: a challenge for 21st century 
teachers/El analfabetismo digital: un reto de los 
docentes del siglo XXI. Culture and Education, 26(2), 
231-264. 
https://doi.org/10.1080/11356405.2014.935108 

Dumpit, D. Z., & Fernandez, C. J. (2017). Analysis of the 
use of social media in Higher Education 
Institutions (HEIs) using the Technology 
Acceptance Model. International Journal of 
Educational Technology in Higher Education, 14(1), 5. 
https://doi.org/10.1186/s41239-017-0045-2 

Durán Cuartero, M., Prendes Espinosa, M. P., & 
Gutiérrez Porlán, I. (2019). Certificación de la 
Competencia Digital Docente: propuesta para el 
profesorado universitario. RIED. Revista 
Iberoamericana de Educación a Distancia, 22(1), 187. 
https://doi.org/10.5944/ried.22.1.22069 

Esteve-Mon, F. M., Llopis, M. Á., & Adell-Segura, J. 
(2020). Digital Competence and Computational 
Thinking of Student Teachers. International Journal 
of Emerging Technologies in Learning (IJET), 15(02), 
29. https://doi.org/10.3991/ijet.v15i02.11588 

Fernández-Morante, C., Cebreiro López, B., Casal-Otero, 
L., & Mareque León, F. (2023). Teachers’ Digital 
Competence. The Case of the University System of 
Galicia. Journal of New Approaches in Educational 

Research, 12(1), 62. 
https://doi.org/10.7821/naer.2023.1.1139 

Ferrari, A. (2012). Digital Competence in Practice: An 
Analysis of Frameworks. Luxembourg: Publications 
Office of the European Union. Retrieved from 
https://ifap.ru/library/book522.pdf 

Ferrari, A. (2013). DIGCOMP: A Framework for 
Developing and Understanding Digital 
Competence in Europe. Luxembourg: Publications 

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

García-Martín, S., & Cantón-Mayo, I. (2019). Use of 
technologies and academic performance in 
adolescent students. Comunicar, 27(59), 73–81. 
https://doi.org/10.3916/C59-2019-07 

González Pérez, A. (2018). Social Networks as Tools to 

Enrich Learning Environments In Higher 
Education. Bordón. Revista de Pedagogía, 70(4), 55–
71. https://doi.org/10.13042/Bordon.2018.60579 

Gui, M., & Argentin, G. (2011). Digital skills of internet 
natives: Different forms of digital literacy in a 
random sample of northern Italian high school 
students. New media & society, 13(6), 963-980. 
https://doi.org/10.1177/1461444810389751 

Guillen-Gamez, F. D., & Mayorga-Fernández, M. J. 
(2022). Measuring Rural Teachers’ Digital 
Competence to Communicate with the Educational 
Community. Journal of New Approaches in 
Educational Research, 11(2), 323. 
https://doi.org/10.7821/naer.2022.7.1053 

Guillén-Gámez, F. D., Linde-Valenzuela, T., Ramos, M., 
& Mayorga-Fernandez, M. J. (2022). Identifying 
predictors of digital competence of educators and 
their impact on online guidance. Research and 
Practice in Technology Enhanced Learning, 17(1), 20. 
https://doi.org/10.1186/s41039-022-00197-9 

Gutiérrez-Porlán, I., & Serrano Sánchez, J. L. (2016). 
Evaluation and Development of Digital 
Competence in Future Primary School Teachers at 
the University of Murcia. Journal of New Approaches 
in Educational Research, 6(1), 51–56. 
https://doi.org/10.7821/naer.2016.1.152 

Gutiérrez-Martín, A., Pinedo-González, R., & Gil-
Puente, C. (2022). ICT and Media competencies of 
teachers. Convergence towards an integrated MIL-
ICT model. Comunicar, 30(70), 21–33. 
https://doi.org/10.3916/C70-2022-02 

Guzmán-Duque, A. P., & del Moral Pérez, M. E. (2018). 
Percepción de los universitarios sobre la utilidad 
didáctica de los simuladores virtuales en su 
formación. Pixel-Bit, Revista de Medios y Educación, 
53, 41–60. 
https://doi.org/10.12795/pixelbit.2018.i53.03 

Hatlevik, O. E., Throndsen, I., Loi, M., & 
Gudmundsdottir, G. B. (2018). Students’ ICT self-
efficacy and computer and information literacy: 
Determinants and relationships. Computers & 
Education, 118, 107-119. 
https://doi.org/10.1016/j.compedu.2017.11.011 

Heemskerk, I., Volman, M., ten Dam, G., & Admiraal, W. 
(2011). Social scripts in educational technology and 
inclusiveness in classroom practice. Teachers and 
Teaching, 17(1), 35–50. 
https://doi.org/10.1080/13540602.2011.538495 



Jurnal Penelitian Pendidikan IPA (JPPIPA) September 2024, Volume 10, Issue 9, 6415-6425  
 

6423 

Hinojo-Lucena, F.-J., Aznar-Diaz, I., Caceres-Reche, M.-
P., Trujillo-Torres, J.-M., & Romero-Rodriguez, J.-
M. (2019). Factors Influencing the Development of 
Digital Competence in Teachers: Analysis of the 
Teaching Staff of Permanent Education Centres. 
IEEE Access, 7, 178744–178752. 
https://doi.org/10.1109/ACCESS.2019.2957438 

Ilomäki, L., Paavola, S., Lakkala, M., & Kantosalo, A. 
(2016). Digital competence – an emergent 
boundary concept for policy and educational 
research. Education and Information Technologies, 
21(3), 655–679. https://doi.org/10.1007/s10639-
014-9346-4 

Infante-Moro, A., Infante-Moro, J.-C., & Gallardo-Pérez, 
J. (2019). The Importance of ICTs for Students as a 

Competence for their Future Professional 
Performance: the Case of the Faculty of Business 
Studies and Tourism of the University of Huelva. 
Journal of New Approaches in Educational Research, 
8(2), 201. https://doi.org/10.7821/naer.2019.7.434 

Kareem, A. A. (2018). The use of Multimedia in Teaching 
Biology and Its Impact on Students’ Learning 
Outcomes. The Eurasia Proceedings of Educational & 

Social Sciences (EPESS), 9, 157–165. Retrieved from 
http://www.epess.net/en/pub/issue/38900/457
937 

Keskin, İ., & Yazar, T. (2015). Examining digital 
competence of teachers within the context of 
lifelong learning based on of the twenty-first 
century skills. International Journal of Human 

Sciences, 12(2), 1691. 
https://doi.org/10.14687/ijhs.v12i2.3503 

Lázaro-Cantabrana, J. L., Usart-Rodríguez, M., & 
Gisbert-Cervera, M. (2019). Assessing Teacher 
Digital Competence: the Construction of an 
Instrument for Measuring the Knowledge of Pre-
Service Teachers. Journal of New Approaches in 
Educational Research, 8(1), 73–78. 
https://doi.org/10.7821/naer.2019.1.370 

López-Belmonte, J., Pozo-Sánchez, 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), 177. 
https://doi.org/10.3390/educsci9030177 

Lucas, M., Bem-Haja, P., Siddiq, F., Moreira, A., & 
Redecker, C. (2021). The relation between in-
service teachers’ digital competence and personal 
and contextual factors: What matters most? 
Computers & Education, 160, 104052. 
https://doi.org/10.1016/j.compedu.2020.104052 

Lumsden, J. (2007). Online-questionaire design 
guidelines. In Handbook of research on electronic 
surveys and measurements (pp. 44-64). IGI Global. 
Retrieved from https://www.igi-

global.com/chapter/online-questionaire-design-
guidelines/20216 

Maderick, J. A., Zhang, S., Hartley, K., & Marchand, G. 
(2016). Preservice Teachers and Self-Assessing 
Digital Competence. Journal of Educational 
Computing Research, 54(3), 326–351. 
https://doi.org/10.1177/0735633115620432 

Margaryan, A., Littlejohn, A., & Vojt, G. (2011). Are 
digital natives a myth or reality? University 
students’ use of digital technologies. Computers & 
Education, 56(2), 429–440. 
https://doi.org/10.1016/j.compedu.2010.09.004 

Marsh, J., Hannon, P., Lewis, M., & Ritchie, L. (2017). 
Young children’s initiation into family literacy 
practices in the digital age. Journal of Early 

Childhood Research, 15(1), 47–60. 
https://doi.org/10.1177/1476718X15582095 

Montenegro, S., Raya, E., & Navaridas, F. (2020). 
Percepciones Docentes sobre los Efectos de la 
Brecha Digital en la Educación Básica durante el 
Covid -19. Revista Internacional de Educación Para La 
Justicia Social, 9(3), 317–333. 
https://doi.org/10.15366/riejs2020.9.3.017 

Moreira, M. A., Rivero, V. M. H., & Sosa Alonso, J. J. 
(2019). Leadership and school integration of ICT. 
Teachers perceptions in Spain. Education and 
information technologies, 24, 549-565. 
https://doi.org/10.1007/s10639-018-9789-0 

Moreira-Fontán, E., García-Señorán, M., Conde-
Rodríguez, Á., & González, A. (2019). Teachers' 
ICT-related self-efficacy, job resources, and 
positive emotions: Their structural relations with 
autonomous motivation and work engagement. 
Computers & Education, 134, 63-77. 
https://doi.org/10.1016/j.compedu.2019.02.007 

Napal-Fraile, M., Peñalva-Vélez, A., & Mendióroz 
Lacambra, A. (2018). Development of Digital 
Competence in Secondary Education Teachers’ 
Training. Education Sciences, 8(3), 104. 
https://doi.org/10.3390/educsci8030104 

Ng, W. (2012). Can we teach digital natives digital 
literacy? Computers & Education, 59(3), 1065–1078. 
https://doi.org/10.1016/j.compedu.2012.04.016 

Nurbaya. (2024a). Digital Competence: A Study from the 
Prospective Biology Teachers in Papua. Jurnal 

Penelitian Pendidikan IPA, 10(4), 1486–1494. 
https://doi.org/10.29303/jppipa.v10i4.5055 

Nurbaya. (2024b). ICT Skills for Future Professional 
Performance of Biology Education Students of 
Papua. Jurnal Penelitian Pendidikan IPA, 10(7), 3815–
3826. https://doi.org/10.29303/jppipa.v10i7.7208 

Nurbaya, Listian, H., Satar, S., Rusli, T. S., Panjaitan, A. 
S., & Islam, R. W. H. (2024). Pelatihan Integrasi Ict 
Pada Fitur E-Learning Bagi Dosen FKIP 



Jurnal Penelitian Pendidikan IPA (JPPIPA) September 2024, Volume 10, Issue 9, 6415-6425  
 

6424 

Univeristas Cenderawasih. Proficio, 5(2), 64–70. 
https://doi.org/10.36728/jpf.v5i2.3398 

Nurbaya, Listiani, H., & Mustaqimah, N. (2022). 
Efektivitas Pemanfaatan Lingkungan dalam 
Meningkatkan Hasil Belajar Mata pelajaran IPA 
Pada Siswa SMP Negeri 13 Bontoa. Jurnal Biotek, 
10(2). https://doi.org/10.24252/jb.v10i2.33704 

Nurbaya, N. (2023). Identifying Prospective Biology 
Teachers’ Digital Literacy Competence at 
Cenderawasih University. Jurnal Penelitian 
Pendidikan IPA, 9(11), 10051–10058. 
https://doi.org/10.29303/jppipa.v9i11.4908 

Parmin, & Savitri, E. N. (2022). Prospective Science 
Teachers’ Skills in Exploring Reference Sources of 
Scientific Articles through Science Education 

Research Methodology Course. JPI (Jurnal 
Pendidikan Indonesia), 11(3), 382–388. 
https://doi.org/10.23887/jpiundiksha.v11i3.5151
3 

Pedroza, B. E. , González, J. M., Guerrero, J. , Collazos, 
C. A., & Lecona, A. A. (2018). Proposal of a semi-
automated Cognitive Tutor with gamification and 
tangible interfaces for algebra. Campus Virtuales, 

7(1), 63–80. Retrieved from 
http://www.uajournals.com/campusvirtuales/jo
urnal/12/5.pdf 

Pieterse, E. (2018). A Multicultural Approach to Digital 
Information Literacy Skills Evaluation in an Israeli 
College. Communications in Information Literacy, 
12(2), 107–127. 
https://doi.org/10.15760/comminfolit.2018.12.2.4 

Punie, Y., & Redecker, C. (2017). European Framework 
for the Digital Competence of Educators: 
DigCompEdu. Publications Office of the European 
Union, Luxembourg. 
https://dx.doi.org/10.2760/159770 

Riduan, R., & Akdon, A. (2006). Rumus dan data dalam 
aplikasi statistika untuk penelitian. Bandung: 
Alfabeta. 

Rusydiyah, E. F., Purwati, E., & Prabowo, A. (2020). How 
To Use Digital Literacy As A Learning Resource 
For Teacher Candidates In Indonesia. Jurnal 
Cakrawala Pendidikan, 39(2), 305–318. 
https://doi.org/10.21831/cp.v39i2.30551 

Salcines-Talledo, I., González-Fernández, N., & Briones, 
E. (2020). The Smartphone as a Pedagogic Tool. 
Student Profiles as related to its Use and 
Knowledge. Journal of New Approaches in 
Educational Research, 9(1), 91–109. 
https://doi.org/10.7821/naer.2020.1.454 

Siddiq, F., Hatlevik, O. E., Olsen, R. V., Throndsen, I., & 
Scherer, R. (2016). Taking a future perspective by 
learning from the past – A systematic review of 
assessment instruments that aim to measure 
primary and secondary school students’ ICT 

literacy. Educational Research Review, 19, 58–84. 
https://doi.org/10.1016/j.edurev.2016.05.002 

Siddiq, F., & Scherer, R. (2016). The relation between 
teachers’ emphasis on the development of 
students’ digital information and communication 
skills and computer self-efficacy: the moderating 
roles of age and gender. Large-Scale Assessments in 
Education, 4(1), 17. 
https://doi.org/10.1186/s40536-016-0032-4 

Soler-Adillon, J., Pavlovic, D., & Freixa, P. (2018). 
Wikipedia in higher education: Changes in 
perceived value through content contribution. 
Comunicar, 26(54), 39–48. 
https://doi.org/10.3916/C54-2018-04 

Suaka, I. Y., Suaka, I. Y., Islam, R. W. H., Satar, S., 

Nurbaya, Listiani, H., & Panjaitan, A. T. (2023). 
Pelatihan Penggunaan Learning Management 
System (LMS) Bagi Dosen FKIP Universitas 
Cenderawasih. I-Com: Indonesian Community 
Journal, 3(4), 1848–1855. 
https://doi.org/10.33379/icom.v3i4.3423 

Supardi, S., Juhji, J., Azkiyah, I., Muqdamien, B., Ansori, 
A., Kurniawan, I., & Sari, A. F. (2021). The ICT basic 

skills: Contribution to student social media 
utilization activities. International Journal of 
Evaluation and Research in Education (IJERE), 10(1), 
222. https://doi.org/10.11591/ijere.v10i1.20598 

Tanta, Akobiarek, M., Satar, S., Listiani, H., & Nurbaya. 
(2023). Identification of TPACK-ICT Jayapura City 
High School Biology Teachers in Facing Post-
Pandemic Learning. Jurnal Penelitian Pendidikan 
IPA, 9(12), 11705–11713. 
https://doi.org/10.29303/jppipa.v9i12.6119 

Thompson, P. (2015). How digital native learners 
describe themselves. Education and Information 
Technologies, 20(3), 467–484. 
https://doi.org/10.1007/s10639-013-9295-3 

Tondeur, J., Aesaert, K., Pynoo, B., van Braak, J., 
Fraeyman, N., & Erstad, O. (2017). Developing a 
validated instrument to measure preservice 
teachers’ <scp>ICT</scp> competencies: Meeting 
the demands of the 21st century. British Journal of 
Educational Technology, 48(2), 462–472. 
https://doi.org/10.1111/bjet.12380 

Torres-Díaz, J. C., Moro, A. I., & Díaz, P. V. (2014). 
MOOCs and personalized massification. 
Profesorado: Revista de Curriculum y Formación Del 
Profesorado, 18(1). Retrieved from 
https://revistaseug.ugr.es/index.php/profesorad
o/article/view/19123 

Vlachopoulos, D., & Makri, A. (2017). The effect of 
games and simulations on higher education: a 
systematic literature review. International Journal of 
Educational Technology in Higher Education, 14(1), 22. 
https://doi.org/10.1186/s41239-017-0062-1 



Jurnal Penelitian Pendidikan IPA (JPPIPA) September 2024, Volume 10, Issue 9, 6415-6425  
 

6425 

Yunus, M. M., Zakaria, S., & Suliman. (2019). The 
potential use of social media on malaysian primary 
students to improve writing. International Journal of 
Education and Practice, 7(4), 450–458. Retrieved 
from 
http://files.eric.ed.gov/fulltext/EJ1239155.pdf 

Zaenab, S., Chamisijatin, L., & Wahyuni, S. (2020). 
Strengthening character education through literacy 
movement at Muhammadiyah junior high schol. 
Journal of Community Service and Empowerment, 1(1). 
https://doi.org/10.22219/jcse.v1i1.11516 

 
 

 


