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The Covid-19 outbreak affects education sector thus the teaching is undertaken 

remotely. Teachers and students use digital platforms to continue the teaching–learning 

processes. The present study was carried out to determine the digital literacy of pre-

service science teachers at UIN Sultan Syarif Kasim Riau, Universitas Muhamadiyah 

Riau and Universitas Negeri Padang. Conducted through a formulated survey involving 

115 science education students among those universities, the data were collected 

through digital literacy questionnaire adapted from ‘DigComp21 the digital competence 

framework for citizens”. The data analysis used descriptive and inferential statistics 

through SPPS 23 for windows application. Based on results obtained in this line of 

research, it showed that the digital literacy of pre-service science teachers was in the 

medium category with a score of 61.8%, and therefore, it indicated that there was no 

significant effect based on educational institution factors. The majority of students have 

low skills to create digital contents.   
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Introduction  

The COVID-19 pandemic still exists in the world. This outbreak is caused by new 

variant of coronavirus family that cause symptoms of acute respiratory infection such as fever, 

cough and shortness of breath. The virus has caused global anxiety hence World Health 

Organization (WHO) declared a health emergency and then officially declared the corona virus 

(COVID-19) as a pandemic on March 9, 2020 (WHO, 2020). Most importantly, a number of 

countries have chosen to carry out regional lockdowns or large-scale social restrictions to 

reduce the spread of the virus, and give time for the health team to prepare for a surge in patients. 

Moreover, Indonesian government first established the large-scale social restrictions on April 

10, 2020 (BBC, 2020) 

The Covid-19 pandemic has certainly not only affected the health aspect but also the 

education sector (Lazonder et al., 2020). Teachers and students cannot carry out face-to-face 

learning to protect themselves and others from the virus. The Ministry of Education and Culture 

of Indonesia (MOEC of Indonesia) has issued 3 forms of learning system policies since the 

COVID-19 outbreak was declared. Firstly, the learning process has been transformed from 

offline to online since March 2020. Secondly, the government implemented a second policy 

regarding the learning guide for the odd semester of the 2020/2021 academic year. MOEC 

Indonesia permits to expand the implementation of face-to-face learning for the green zone and 
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the yellow zone based on the results of the COVID-19 national task force. Thirdly, MOEC 

Indonesia has issued learning guidelines for implementing the even semester, 2020/2021 

academic year. Indonesia government provided full permit to local governments, schools and 

parents to carry out face-to-face learning but they shall follow the health protocol for preventing 

the spread of COVID-19 (Kompas, 2020). In early 2021, MOEC Indonesia only implemented 

large-scale area restrictions specifically for 7 provinces in Indonesia. 

Distance learning is a learning activity between teachers and students who are separated 

by place and time (Moore et al., 2011). Online learning is a type of distance learning that utilizes 

technological media so that the learning process can also be carried out at the same time even 

though the teacher and students are in different places (Laelasari, 2021). Teachers and students 

are in different locations which are only connected by technological devices such as 

smartphones, tablets or computers. Therefore, digital literacy is one of the skills that students 

must have (Buchholz et al., 2020). The rapid development of technology requires educators to 

be literate and able to use technology. Teachers are required to have both skills, namely teaching 

and using digital media (Tejedor et al., 2020; Tyner, 2011). If teachers have difficulty operating 

digital communication tools, it will interfere with the smooth running of learning in the 

digitalization era like today (Akbar & Anggaraeni, 2017). 

Digital literacy is the keyword in an effort to build civilized communication in the 

digital era (Nash, 2020). The concept of digital literacy can be interpreted in various ways. It 

can be defined as the abilities needed by each individual to be able to live, learn and work in a 

digital community environment (Koltay, 2011). Digital literacy is the ability to access, manage, 

understand, integrate, communicate, evaluate and create information safely and appropriately 

through digital devices and networked technologies for participation in economic and social 

life (UNESCO, 2018). One of the efforts to develop a comprehensive digital literacy framework 

was carried out by the European Union's Joint Research Center which developed the DigComp 

(Digital Competence Framework for Citizens) concept which contains 5 digital literacy 

competencies, namely 1) information and data literacy; 2) Communication and collaboration; 

3) Digital content creation; 4) Safety; and 5) Problem solving (Carretero et al., 2017a). 

Science teacher candidates shall have digital literacy skills to face the new normal era 

learning. Science learning output expects students to be able to learn about themselves and their 

surroundings. One of the characteristics of science learning is giving students experience to do 

experiments or practicum. As online-based learning is massive, the implementation of science 

practicum certainly cannot be done face to face, but uses digital technology, including Virtual 

Reality (VR) practicum, using e-learning platforms or social media such as Facebook live 

streaming & You Tube live streaming (Rachmawati et al., 2020). This shows that science 

teacher candidates must have good digital literacy capabilities to face online-based learning. 

Research to analyze the digital literacy achievements of prospective teachers is very important 

so that it becomes meaningful input for higher education stakeholders to evaluate the learning 

process comprehensively (Sadaf & Gezer, 2020). This study seeks to analyze the digital literacy 

on science education students at UIN Sultan Syarif Kasim Riau, Universitas Negeri Padang and 

Universitas Muhammadiyah Riau. 
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Method  

The formulated data were collected using a questionnaire measuring digital literacy 

adapted from DigComp21 The digital competence framework for citizens (Carretero et al., 

2017b).  The form of the instrument used is a questionnaire with a Likert Scale model. To fill 

in each statement item in the form of a Likert Scale, 4 alternative answers have been provided 

and each answer is worth 1 to 4 according to the level of the answer. For further details can be 

seen in the following Table 1. 

 

Table 1. Digital Literacy Instrumentation Assessment Scale 

Answer Alternative Scale 

Almost always 4 

Always 3 

Rarely 2 

Never 1 

 

The first step in making the instrument is creating a grid of questionnaire questions. The digital 

literacy questionnaire grid is in Table 2. 

 

Table 2. A Grid of Digital Literacy Questionnaire 

Domain Indicator 
Question 

Number 

Data and 

Information 

Literacy 

Search data, information and digital content 1,2,3,4,5 

Evaluation of data, information and digital 

content 

6,7,8 

Data management, information and digital 

content 

9,10 

Communication 

and Collaboration 

Interaction via digital devices 11,12,13,14 

Sharing via digital technology 15,16 

Engage in social community through the use 

of social media 

17,18,19,20,21 

Digital Content 

Creation 

Developing digital content 22,23,24,25,26,27 

Integration and re-elaboration of digital 

content 

28 

Copyright and license 29,30,31 

Safety Digital device security 32,33,34,35 

Health care behaviour 36,39 

Problem Solving Technical problem solving 40,41,42,43,44 

 

Before the instrument is used in the current research, the instrument needs to be 

validated. There are two types of validity used in this study. First, content validity by asking 

experts for judgment. The expert judgment process involved 4 expert lecturers whose aim was 

to provide suggestion on the suitability of the statement items with digital literacy indicators. 

After going through the content validity process, questionnaires were distributed to 30 students 

and analyzed by item analysis (empirical validity). Item analysis was carried out by calculating 

the correlation between the item score instruments and the total score. The instrument is 
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declared valid if it has a correlation of more than 0.6 (Arikunto, 2010). The validity test used 

the Pearson correlation so that 44 statements were declared valid  Then the questionnaire 

reliability test used Cronbach alfa with reliable results (0.7). When interpreted based on 

predetermined criteria, the digital literacy instrument has high reliability. After the instrument 

was declared valid and reliable, the instrument was distributed to 115 respondents consisting 

of students from Science Education Department at UIN Sultan Syarif Kasim, Universitas 

Muhamadiyah Riau University and Universitas Negeri Padang. The respondents were selected 

by purposive sampling method. The digital literacy score is obtained by calculating the raw 

score divided by the maximum score multiplied by the constant (100%) then to determine the 

level of digital literacy using a rubric on Table 3 (Igbokwe, 2016).  

 

Table 3.  Digital Literacy Level Category 

Score (%) Scale 

<60 Low 

60 - 79 Average 

≥80 High  

 

 Data analysis uses descriptive and inferential statistics, namely the Kruskal Wallis test 

using the SPSS 23 program for windows. 

 

Results and Discussion  

Digital literacy is one of the abilities that prospective teachers must have to access, manage, 

understand, integrate, communicate, evaluate and create information securely through digital 

devices. In this study, a digital literacy questionnaire used the DigComp21 framework to 

determine science education students’ digital literacy of UIN Sultan Syarif Kasim Riau (UIN 

SUSKA), Universitas Negeri Padang (UNP) and Universitas Negeri Muhammadiyah Riau 

(UMRI). The components of digital literacy are data and information literacy (DIL), 

communication & collaboration (CC), Digital content creation (DCC), safety (SF) and problem 

solving (PS). Judging from each digital literacy domain, the student have scores ranging from 

49% -73%, which means they are in the low to medium category range. Student digital literacy 

score data for each domain is presented in Figure 1. 

 
Figure 1. Science Education Students’ Digital Literacy  
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In the DIL domain, the average score of students was 60% (medium category). This shows 

that science education students understand enough about how to browse, evaluate and manage 

data and information using digital devices. It is due to habits during learning; lecturers require 

students to look for relevant assignment references. Reference sources must also be valid. For 

example, students are required to use journal articles as assignment references. Then the student 

must be able to find reputable journals and relevant topics. That is, it requires students to be 

able to search and filter data correctly. According to Sung's research, the interaction between 

users and users can make students make discoveries independently on the internet ernet (Sung 

et al., 2016). The results of other studies also show that digital literacy has a direct positive 

relationship with students' online information searching strategies. Further, digital literacy was 

found to be a mediating factor to university students' information searching strategies (Atoy et 

al., 2020). Digital literacy is a primary skill for students. The learning process requires digital 

literacy skills like the use of technology. The need for digital literacy is motivated by the many 

lecture activities that involve digital technology devices. Students will use laptops and other 

technological devices to complete their projects. The development of technological flows must 

be balanced with adequate knowledge and abilities to meet these needs. With digital literacy 

skills, students can easily access, search and evaluate additional material in digital media. 

Digital literacy contributes to the effectiveness of student lectures. In this pandemic era, virtual 

interactions  are more frequent than before in the world. Smartphones as a means of 

communication and the main information for online activities.  Smartphone is often considered 

negatively influenced but in this pandemic era, it plays an importance roles. Smartphone have 

become a major necessity in distance learning, among other information and communication 

technology tools. According to a DigiTimes report, overall smartphone shipments in 2021 will 

be up 6.4 percent over the previous year. Then Kominfo mentioned that smartphones have 

started since the age of six (Adeni & Harahap, 2021) 

In the CC domain, the average student score was 62% in the medium category. This shows 

that science students already have the ability to use digital devices, share digital content and 

participate in cyberspace using digital devices. there is a qualitative study involving ten teachers 

who interviewed about the teaching strategies of millennial generation students Using focus 

group interviews, the data revealed that six strategies were employed by the teachers in teaching 

and engaging with the students which include promoting collaboration, promoting students’ 

engagement inside and outside the classroom, encouraging knowledge creation, developing 

critical thinking, applying research-based teaching and incorporating technology. These 

findings have brought significant changes to the teachers in adjusting their teaching paradigm 

and engaging students to learning i.e. from teacher-centred to student-centred learning. 

Therefore, teachers at higher education particularly, should consider appropriate teaching 

strategies that are compatible with the Millennial generation’s characteristics in engaging them 

into learning (Hatmanto & Eko Purwanti, 2020). Generation Z is known as the literate 

generation and connected through digital social media networks, connected via the internet. As 

a generation that is accustomed to utilizing technological advances, it certainly impacts daily 

life. Moreover, the ease of accessing the internet creates the internet as the main reference 

source in finding information (Cohen, 2020) 
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For the DCC domain, science education students have an average score of 49% in the low 

category. This shows that science education students do not yet have sufficient abilities in 

developing digital content through application programs, integrating various digital content and 

the ethics of using copyrighted digital content. Video editing skills are one of the important 

skills. The video editor is responsible for collecting and processing several available video 

materials into one video ready to be distributed. This material can be in the form of footage, 

dialogue, interviews, graphics, and sound effects. In producing video works, editors have an 

important role in the post-production process, determining the quality of the products made. In 

this era, prospective teachers must-have skills for video editing as a learning medium. 

Multimedia learning is one of the important roles in online learning. The use of multimedia can 

create a pleasant classroom atmosphere. Therefore, educators in the digital era must have the 

skills to produce creative videos that attract students' attention. Multimedia can develop sensory 

abilities and attract attention and interest. Computer technology Research (CTR) states that 

people can only remember 20% of what is seen and 30% of what is heard. Then people can 

remember 50% what is seen and heard and 80% of what is seen, heard and done all at once. 

Multimedia can present information that can be seen, heard, and done, so multimedia is very 

effective as a complete tool in teaching and learning (Munir, 2015). 

In the SF domain, the average score of science education students was 65% in the moderate 

category. This shows that students have understood and applied the behaviour of safeguarding 

data privacy and health care behaviour to protect the effects caused by the use of digital devices. 

In the PS aspect, the average score of science education students is 73% in the moderate 

category. This shows that science education students already understand actions to solve 

problems in the use of digital devices. 

Science education students who were used as research samples were from UIN SUSKA, 

UNP and UMRI. UIN SUSKA is a state university under the auspices of the Ministry of 

Religion Affairs, located in Riau province. This campus has a department of science education 

which was established in 2017. Then, UNP is a public university under the auspices of the 

ministry of education and culture located in the province of West Sumatra. This campus has a 

department of science Education which was established same with UIN SUSKA.  UMRI is a 

private university under the auspices of the ministry of education and culture which is located 

in Riau province. This campus has department of science education study program which was 

also established in 2017. All universities have same age which established 4 years ago. 

The digital literacy level of science education students of UIN SUSKA, UMRI and UNP is 

in the medium category with an average digital literacy score of 62.2%, 61.5% and 6.8%. In 

DIL  domain, UIN SUSKA and UNP students have the same score, namely 61% in the moderate 

category. UMRI students have a score of 59% with a low category. In CC domain, the digital 

literacy level of UIN SUSKA, UMRI and UNP students is in the medium category. The digital 

literacy score of UIN SUSKA and UNP students is 63%, while UMRI has a score of 60%. In 

DCC domain, all students from the UIN SUSKA, UMRI and UNP campuses are in the low 

category with an average score of 50%, 47% and 49% respectively. In PS domain, all students 

from the UIN SUSKA, UMRI and UNP campuses are in the medium category. The highest 

score, 74%, was obtained by UMRI students, while UIN SUSKA and UNP students got a score 

of 72%. Then on the safety aspect, all students from the UIN SUSKA, UMRI and UNP 
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campuses were in the medium category with an average score of 65%, 67% and 64% 

respectively. Digital literacy data for each domain is presented in Figure 2. 

 

 
Figure 2. Level of students’ digital Literacy based on universities 

 

The universities used in this research basically represent institutions under the auspices 

of the Ministry of Education and Culture (Kemendikbud) and universities under the auspices of 

the Ministry of Religion Affairs (Kemenag). Overall, the average percentage score of students' 

digital literacy is in the medium category (61.8%). UIN SUSKA students’ digital literacy was 

62.2%, UNP was 61.8% and UMRI was 61.5. The category for the digital level of science 

education students in each university is in the medium category. This shows that students have 

sufficient abilities to access, manage, understand, integrate, communicate, evaluate and create 

information securely through digital devices. Data on student digital literacy levels can be seen 

in the table. 4 

 

Table 4. Level of Students’ digital literacy of  UIN SUSKA, UMRI dan UNP 

University Digital Literacy Category 

UIN Sultan Syarif Kasim Riau (n=67) 62,2% Medium 

Universitas Muhamdiyah Riau (n=12) 61,5% Medium 

Universitas Negeri Padang (n=36) 61,8% Medium 

Average 61,8% Medium 

 

To find out whether there is a significant difference in the level of digital literacy of 

students based on differences in institutions, researchers used hypothesis testing using 

inferential statistics. The initial stage is the normality test using the Kolmogorov-Smirnov test. 

The results of the normality test showed that UIN SUSKA students' digital literacy data were 

not normally distributed (sign <0.05), UMRI students’ digital literacy data were normally 

distributed (sign.> 0.05) and UNP students’ digital literacy data were normally distributed 

(sign> 0.05). Because one of the data was not normally distributed, the statistical test used was 

a non-parametric statistical test, namely the Kruskal Wallis test. 
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Tabel. 5 Normality Test Result 

Data University 
Kolmogorov-Smirnova 

Statistic Df Sig. 

Digital Literacy 

 

UIN Sultan Syarif Kasim 

Riau 

.133 52 .023 

Universitas Muhamadiyah 

Riau 

.177 12 .200* 

Universitas Negeri Padang .125 36 .173 

 

Based on the hypothesis test using the Kruskal Wallis test, it shows a sign value > 0.05, 

which means that H0 is accepted. This means that there is no significant difference in the digital 

literacy of science education students at UIN SUSKA, UNP and UMRI. Kruskal Wallis test 

results data are presented in Table 6. 

 

Tabel 6. Result of Kruskal Wallis Test 

 

Digital 

Literacy 

Chi-Square .315 

df 2 

Asymp. Sig. .854 

 

Students from all three universities belong to Generation Z. Students have an age range 

of 18-24 years. According to Shatto & Erwin (2017) Generation Z have grown up in a post-

9/11 world characterized by global terrorism and economic distress. Information is shared and 

streamed in real time, and civil uprisings are organized via social media. These generations 

possess characteristics that are unique to growing up in the digital age.  

 

Conclusion 

The digital literacy level of science education students at UIN Sultan Syarif Kasim Riau, 

Universitas Negeri Padang and Universitas Muhammadiyah Riau are in the medium category 

with their respective scores of 62.2%, 61.5% and 61.8%. There was no significant difference in 

the digital literacy scores of science education students at UIN Sultan Syarif Kasim Riau, Riau 

Muhamadiyah University and Padang State University (sign. 0.854> 0.05) 
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