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Abstract—This study aims to analyze students' digital literacy in the context 

of learning biology material on the digestive system and identify students' digi-

tal literacy in terms of interest in digital technology, internet costs, gender, and 

learning outcomes. The research was conducted at the one private high school 

in Medan, Indonesia. The instrument used is a questionnaire and a list of stu-

dent grades from the teacher. The results showed that students interested in dig-

ital technology had a significantly higher digital literacy score than students 

who had less interest in digital technology. There was no significant difference 

in digital literacy between groups of students with internet fees < US$ 14 per 

month and students with internet fees of US$ 14 per month, and between 

groups of male and female students. The results of the analysis also found a 

positive correlation between learning outcomes and digital literacy. 

Keywords—digital literacy, technology interest, internet costs, learning out-

comes 

1 Introduction 

The presence of opportunities and threats in using digital technology presents a 

particular challenge to the world of education to literacy the younger generation in 

using and utilizing digital space [1]. Digital literacy is the most effective step in pre-

paring individuals to adapt and compete in the era of digital transformation. Digital 

literacy will guide users to use digital technology wisely, intelligently, and appropri-

ately to have a critical mindset in receiving and processing information and digital 

content [2]. On the other hand, the emergence of the Covid-19 outbreak requires 

learning from home under government instructions. The Ministry of Education and 

Culture provides and recommends various digital learning portals to support online 

distance learning activities. This condition requires the education unit to adapt to 

digital technology so that learning can continue during the pandemic [3]. 

The Ministry of Education and Culture defines digital literacy as knowledge and 

skills to use digital media, communication tools, or network access in finding, evalu-
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ating, using, creating, and utilizing information in a healthy, wise, intelligent, careful, 

precise, and obey the law to foster communication and interaction in daily life [4]. 

According to UNESCO (2018), digital literacy is the ability to access, manage, under-

stand, integrate, communicate, evaluate, and create information safely and appropri-

ately through digital technology to get decent work, employment, and entrepreneur-

ship. Digital literacy includes various competencies, namely computer literacy, ICT 

literacy, information literacy, and media literacy [5]. While UNESCO uses the term 

digital literacy, the European Commission (2019) provides the term digital compe-

tence, which is a competence that involves the confidence, critical and responsible use 

of, and engagement with digital technologies for learning, work, and participation in 

society. Digital competencies include information and data literacy, communication 

and collaboration, media literacy, digital content creation (including programming), 

security (including digital wellbeing and cybersecurity), intellectual property rights, 

problem-solving, and critical thinking [6]. 

As a government agency that handles the field of education in Indonesia, the Min-

istry of Education and Culture suggests eight elements of digital literacy developed by 

Belshaw [7] as a reference in running the national digital literacy program. This study 

adopts the eight elements of digital literacy, namely elements of culture, cognitive, 

constructive, communicative, confident, creative, critical, and civic. Cultural elements 

discuss students' understanding in approaching various digital environments with 

different situations and contexts of use. The cognitive element discusses developing 

thinking habits that impact the development of students' insights using digital tech-

nology. The constructive element discusses students' knowledge and skills in using 

digital technology to create a work by considering the creative commons license. The 

communicative element discusses students' awareness of different interaction patterns 

in each different community. The confident element discusses students' confidence in 

utilizing digital resources. Creative elements discuss students' skills in creating digital 

works in new ways to add value from specific contexts. Critical elements discuss 

students' understanding and skills in assessing content widely available on social 

networks. The civic element discusses students' understanding of their rights and 

obligations when participating in the digital space [8]. 

As an educational institution, schools have a mission to prepare students to adapt to 

technological developments. The Deputy Principal revealed several strategies that 

were considered appropriate to realize this mission, including designing policies relat-

ed to the implementation of digital technology in the school environment, increasing 

teacher understanding and skills on digital technology, and completing supporting 

digital facilities and infrastructure. To improve teachers' understanding and skills 

towards digital technology, the school collaborates with several expert institutions, 

namely Medan State University, North Sumatra University, and Polytechnic Port 

Dickson Malaysia, to conduct consultations, seminars, and training for students to 

develop their ability to integrate digital technology in learning. According to the Dep-

uty Principal, this collaboration provides knowledge to teachers on how to access 

digital space, access information and educational content, online teaching strategies, 

eradicate hoaxes and harmful content, and etiquette and security using digital spaces. 

The school also provides facilities and infrastructure that support the continuity of the 
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digitization program by providing a computer lab complete with Wi-Fi access that can 

be used by teachers and students when learning requires computer applications. The 

school also agreed to use e-modules from the Ministry of Education and Culture as 

additional reading material. 

Based on the information from the biology teacher, the skills gained from seminars 

and training have been applied intensively in learning. Teachers apply technology in 

learning by using learning media to explain the material, teaching students how to 

access e-modules from the website, teaching polite language procedures when inter-

acting on social networks, and guiding students to collaborate digitally in doing as-

signments. The teacher already knows that using web-enhanced learning can promote 

students’ learning outcomes [9]. So, they were asking students to use various learning 

resources when working on project assignments and daily assignments.  

With this background, this study aims to answer research questions: How is student 

digital literacy in terms of students' interest in digital technology, internet costs, and 

gender? Are there significant differences between these groups of students? Moreo-

ver, how does it relate to learning outcomes? 

2 Method 

The research was conducted at the Privat High School in Medan, Indonesia, from 

January to April 2021. A sample of 61 students (21 male, 40 female) was taken using 

a purposive sampling technique where the primary reference of the sample criteria 

was based on the availability of networks and digital access tools in the form of 

smartphones and laptops/computers. The pre-study results show that only two classes 

meet these criteria. The sample was divided into two groups based on the research 

variables. In the interest variable, students are grouped into groups of students inter-

ested in digital technology and students who are not interested in digital technology. 

On the internet cost variable, students were grouped into groups of students with 

internet fees < US$ 14 per month and students with internet costs US$ 14 per month. 

On the gender variable, students were grouped into groups of male and female stu-

dents.  

Analysis of student digital literacy is assessed from the eight elements of digital 

literacy suggested by [7], namely cultural, cognitive, constructive, communicative, 

confident, creative, critical, and civic. The digital literacy measurement instrument 

uses 31 statements in a closed questionnaire and ten questions in an open question-

naire. The scoring rules for the closed questionnaire use a Likert scale consisting of 5 

options: strongly agree (score 5 for positive statements, score 1 for negative state-

ments), agree (score 4 for positive statements, score 2 for negative statements), disa-

gree (score 4 for negative statements), 3), disagree (score 2 for positive statements, 

score 4 for negative statements), and strongly disagree (score 1 for positive state-

ments, score 5 for negative statements). The instrument used has passed the validity 

and reliability tests by experts and field trials with 30 respondents. Data were ana-

lyzed using SPSS 25 software with descriptive analysis techniques, qualitative analy-

sis, independent sample t-test, and bivariate correlation test specifically for learning 
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outcomes. The data from the closed questionnaire have passed the normality and 

homogeneity tests as a condition for the independent sample t-test. 

3 Results 

3.1 Students' digital literacy in terms of interest in digital technology 

The level of digital literacy of students interested in digital technology (n1) in the 

elemental realm is in the high category, with an average score of 3.90. Meanwhile, 

students who are less interested in learning digital technology (n2) have a digital liter-

acy score of 3.40, which is in the medium category. Descriptions of digital literacy of 

the two groups of students on each element of digital literacy can be seen in Table 1. 

Table 1.  Students' digital literacy based on their interest in digital technology 

Digital literacy elements 
Interested in digital technology Less interested 

n Mean Value Category n Mean Value Category 

Culture 31 16,77 4,19 High 30 15,43 3,86 High 

Cognitive 31 12,65 4,22 Very high 30 11,77 3,92 High 

Constructive 31 15,36 3,84 High 30 13,50 3,38 Moderate 

Communicative 31 32,67 4,10 High 30 28,40 3,55 High 

Confident 31 11,52 3,84 High 30 9,57 3,19 Moderate 

Critical 31 12,61 3,20 Moderate  30 9,77 2,44 Low  

Civic 31 19,90 3,98 High 30 16,90 3,38 Moderate 

Creative 31 11,42 3,80 High 30 10,33 3,44 High 

Average  16.61 3,90 High  14.46 3,40 Moderate 

Total  132,90    115,67   

 

Independent sample t-test showed that the mean digital literacy score n1 (132.9 

±7.9) was significantly higher than the mean digital literacy score n2 (115.8 ±6.0) 

with (t= 9.62, p=.001) at the 95% confidence level and the average difference is 

17,237. The comparison of the average scores obtained by students n1 and n2 can be 

seen in Figure 1. 
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Fig. 1. Comparison of the digital literacy scores of students who have interest and are less 

interested in digital technology 

3.2 Digital literacy of students in terms of internet costs per month 

Students are divided into two groups, namely students with quota/wifi fees ≥ of 

US$ 14 and students with quota/wifi fees < US$ 14. The digital literacy level of 

students with quota/wifi fees ≥of US$ 14 has a digital literacy score of 3.70 or is in 

the high category, while the digital literacy score of students with quota/wifi < 

US$ 14 is 3.63 or is in the high category. The description of digital literacy of the two 

groups of students on each element of digital literacy can be seen in Table 2. 

Table 2.  Students' digital literacy in terms of internet costs 

Elements of Digital Literacy 
Internet fees ≥ US$ 14/month Internet fees < US$ 14/month 

n Mean Value Category n Mean Value Category 

Cultural 27 16,33 4,08 High 34 15,94 3,99 High 

Cognitive 27 12,04 4,01 High 34 12,35 4,12 High 

Constructive 27 14,67 3,67 High 34 14,27 3,56 High 

Communicative 27 31,07 3,88 High 34 30,18 3,77 High 

Confident 27 10,56 3,52 High 34 10,56 3,52 High 

Critical 27 11,48 2,87 Moderate 34 11,00 2,75 Moderate 

Civic 27 18,52 3,70 High 34 18,35 3,67 High 

Creative 27 11,11 3,70 High 34 10,71 3,57 High 

Rata-rata  15.72 3,70 High  15.42 3,63 Moderate 

Total  125,78    123,35   

 

Independent sample t-test shows that the average digital literacy score of students 

with quota/wifi costs ≥ US$ 14/ month (125,78 ±13,46) not significantly different 

from students with quota/wifi costs <US$ 14/month (123,35 ±8,95) with (t=.842 , p 

=.403). The comparison of the average scores obtained by students in the two-class 

groups can be seen in Figure 2. 
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Fig. 2. Comparison of the Digital Literacy for the Group of Students with internet cost 

≥US$ 14 and < US$ 14 

3.3 Digital literacy of students in terms of gender 

Students are divided into two groups, namely male and female students. The digital 

literacy level of male students has a digital literacy score of 3.71 or is in the high 

category, while the digital literacy score of female students is 3.64 or is in the high 

category. Descriptions of digital literacy of the two groups of students on each 

element of digital literacy can be seen in Table 3. 

Table 3.  Digital literacy of students in terms of gender 

Element of Digital Literacy 
 Male students  Female Students 

n Mean Value Category n Mean Value Category 

Cultural 21 15,95 3,99 High 40 16,20 4,05 High 

Cognitive 21 12,43 4,14 High 40 12,10 4,03 High 

Constructive 21 15,14 3,79 High 40 14,08 3,52 High 

Communicative 21 30,40 3,80 High 40 30,65 3,83 High 

Confident 21 10,76 3,59 High 40 10,45 3,48 High 

Critical 21 11,10 2,77 Moderate 40 11,23 2,82 Moderate 

Civic 21 19,10 3,82 High 40 18,08 3,62 High 

Creative 21 11,14 3,71 High 40 10,75 3,58 High 

Mean  15.27 3,71 High  15.44 3,63 High 

Total   126,05    123,58   

 

Independent sample t-test shows that the average digital literacy score of male 

students (126,05 ±13,14) not significantly different from female students (123,58 

±10,01) with t = .76 , p= .46 at the 95% confidence level with an average difference 

of 2.473. The comparison of the average scores obtained by students in the two-class 

groups can be seen in Figure 3. 
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Fig. 3. Comparison of the average digital literacy scores of male and female students 

Although there was no significant difference in digital literacy between male and 

female students on the independent sample t-test for all elements, examination of each 

element revealed that the digital literacy scores of male students (15,14 ±2,27) were 

significantly higher than female students' digital literacy scores (14,08 ±1,64) when 

viewed from the constructive element (t=2.11, p= .039). After examining the 

constructive elements, it is known that the cause of this significant difference lies in 

the indicators of building digital works in the form of simple videos. As many as 80% 

of the male students can make simple learning videos about digestive system 

materials, while about 60.2% of female students can do it. 

4 Discussion 

4.1 Digital literacy on students’ interest in digital technology, internet costs, 

gender 

This study found that the digital literacy score of students who had an interest in 

digital technology was significantly higher than the group of students who had no 

interest in digital technology. In this case, interest acts as a motivation that affects 

students psychologically to pay attention, learn, and engage with things related to 

digital technology from time to time [12]. On the other hand, the best way to be 

digitally literate is to blend in and engage with various activities in different digital 

environments [8]. There is a significant difference in digital literacy because students 

are interested in learning things related to digital technology. It encourages them to 

learn how specific digital tools work, which leads to the development of their skills in 

utilizing digital technology tools creatively. In addition, the existence of extrinsic 

motivation that creates a competitive spirit among n1 students encourages them to 

hone their skills further using digital tools. 

Students‘ respons related to the culture element indicator illustrates that both 

groups of students have known and applied some basic etiquette and culture of using 

WhatsApp as an online learning room as explained by the following students: 
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“... if you want to ask something that is not clear to the teacher, you have to go 

through the class president or secretary, except for personal things. Use good and 

formal language, not abbreviated. Use greetings and acknowledgments at the end of 

the message—no spamming in groups. Do not send messages before check-in hours 

and when it is 5 pm. teaches us to pay attention to punctuation...“. [student AH]. 

A significant difference in students' response is seen in one item of culture 

elements, which shows that most respondents of n1 can keep concentrating while 

learning online and are not distracted by entertainment content from their smartphone 

applications, while in n2, only 22.6% of students do it.  

The review conducted on students' responses on cognitive elements illustrates that 

both groups of students already know how to operate Google, YouTube, and the 

government's e-modules to use them as learning resources to broaden their horizons 

about the digestive system. The role of biology teachers in developing cognitive 

elements is carried out by requiring students to use applications such as Google and 

YouTube as learning resources to obtain information that can broaden students' 

horizons about the digestive system. To ensure that students use both applications, the 

teacher gives a paper assignment requiring students to search for information about 

the digestive system using Google and include a YouTube link on the student's 

PowerPoint slide. The biology teacher also introduced the Kemendikbud e-module 

and taught students directly how to access and search for biology modules on the 

page. A significant difference is seen in students' responses related to cognitive 

elements, which shows that 90.3% of n1 often use YouTube as a learning resource, 

while in n2, only 51.6% of students do so. 

The constructive element indicator shows that both students have created digital 

content such as PowerPoints and simple videos. However, both groups of students 

still ignore Creative Commons and do not even know about it. A significant 

difference can be seen in one item of the constructive element, which shows that 

96.8% of n1 have made simple PowerPoint slides containing text, pictures, and 

designs from the default PowerPoint template, while in n2, only 64.5% can do it. This 

data is due to the things that motivate n1 students to be interested in studying 

PowerPoint in-depth, as expressed by the following students: 

“... PowerPoint to create nice and attractive slides ...“ [student BN]. 

“... PowerPoint to make great presentations and get high marks...“ [student KJ]. 

The increase in digital interaction during the pandemic has shaped a new social 

environment with distinctive values and rules of communication behavior [13]. 

Students' understanding of this new type of communication becomes an important 

part and an indicator of digitally literate students. The communicative element 

indicator illustrates that both students already know how to operate WhatsApp as a 

communication medium used in online learning and how to interact ethically in a 

digital classroom. This understanding of students was obtained from biology teachers, 

parents, and classmates who taught the ethics of communicating in digital spaces, 

especially in online classrooms. Some of the students' expressions that show the role 

of parents, biology teachers, and classmates in developing communicative elements 

are as follows: 
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“Speak politely if you want to send a message to the teacher, such as greeting first, 

then conveying the message briefly and clearly, then ending with a greeting. send a 

message must also see the time“. [parents]. 

“1) don't spam the group, 2) respect different opinions during group discussions, 

3) teach how to send a message if a friend wants to send a private message to the 

teacher because I'm the class secretary“. [classmate]. 

“Use good and formal language, not abbreviated. Use greetings and 

acknowledgments at the end of the message. No spam in the group ... pay attention to 

punctuation ... ”. [biology teacher]. 

The confident element indicator illustrates that the n1 student group is more 

confident in using digital resources than the n2 student group. The findings show that 

74.2% of n1 are confident in trying various features of an application or software, 

while in n2, only 54.9% of students are confident in doing so. To become digitally 

literate, one must be confident in trying out various features that they have never used 

before [8]. However, not everyone dares to do it. For those who are confident and 

dare to take a trial and error approach in learning digital technology, the possibility of 

digital literacy skills is better than those who do not. In addition to being confident in 

trying out application or software features, n1 is also more confident in using social 

media for discussion and information exchange. The results showed that 64.5% of n1 

stated that they were confident and dared to comment on an Instagram post that 

provided false information about the digestive system, while in n2, only 10% dared to 

do so. 

The critical element indicator illustrates that the two groups of students do not pay 

attention to the credibility of the website and the content they will use as learning 

resources. Only 6.5% of students from n1 checked the website's credibility and 

content, while in n2, no students did. Almost all students use personal blogs, 

Blogspot, and WordPress whose identity and background are not clear. This happens 

because the teacher never teaches it. Further findings show that 77.5% of students 

from n1 check the correctness of information they get from Google before distributing 

it to the class group, while in n2, only 29% of students do it. Due to a lack of 

knowledge, people tend to trust any information they get from the internet [14][15]. 

The low awareness of group n2 in checking information is due to the assumption that 

any information they get from Google is correct and lacks knowledge in this regard, 

as expressed by the following students: 

“in my opinion, what google is telling you is usually correct“ [student AL]. 

“if there are special ways to find out whether the information from google is 

correct or not, I don't know because I have never been told how. Usually what I get 

from Google I'm sure the information is correct and trustworthy“ [student AT]. 

The civic element illustrates that the n1 student group understands their digital 

rights and obligations better than the n2 student group. The n1 student group 

understands that they have digital rights in the form of privacy rights, expression, 

collaboration, and creativity in digital. In addition to better understanding their digital 

rights, the n1 group of students also better understand their digital obligations. When 

teachers are given the right to express themselves in a digital classroom, students use 

appropriate and formal language. When granted the right to extract any content from 
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the internet, students give credit to the work owner according to the applicable 

license. When given the right to disseminate information in class groups, students can 

be held accountable for that information. 

A review of the creative elements illustrates that the n1 student group is more 

creative in utilizing digital tools than the n2 student group. Some of the statements of 

N1 students who use digital tools creatively are as follows: 

“.... PowerPoint is not only for presentations but also for designs such as posters, 

when there are activities that require this skill I can already. (,) Filmora for simple 

video editing and Adobe Premiere for those who ordered videos for me ...“ [student 

AW]. 

“... video editing using in shoot because I'm a content creator promoting my music 

and rap skills“ [student AH]. 

“... I really like designing mindmaps with an aesthetic look with the help of Ms. 

Words...“ [student TZ]. 

There is a significant difference in digital literacy because N1 students are more 

interested in learning technology-related things, thus encouraging them to learn how 

to operate specific digital tools. Their skills in utilizing digital tools creatively are 

growing. In addition, the existence of extrinsic motivation that creates a competitive 

spirit among n1 students encourages them to hone their skills further using digital 

tools so as not to lag behind their classmates, as stated by the following students: 

“.... my classmate made a good ppt, while I didn't know anything at that time, 

that's why I studied so that it was good too....“ [student AA]. 

“ .... I like it when I try to make something new from ppt that my friend has never 

done before...“ [student KJ]. 

“... made a ppt design that is interesting from others so that the value of my 

assignment is high. I also like it when my friends ask about how to make a good 

ppt...“ [student IR]. 

On the internet cost per month variable, we found that there was no significant 

difference between students' digital literacy scores with quota/wifi fees US$ 14 and 

students with quota/wifi fees < US$ 14. Access to the internet is very influential on a 

person's digital activities. With this access network, one can access any digital service 

they want. Based on research data it can be seen that having the cost to be able to 

access the internet is enough to make students have good digital literacy as long as 

they know and understand how to use and utilize digital resources intelligently, 

wisely, and effectively [14]. Regularly accessing the internet is not enough to improve 

a person's digital literacy. Digital literacy is not only able to access the internet but 

how individuals can utilize the results of their digital access to form a witty and wise 

mindset in using digital space effectively and efficiently and utilize the results of their 

access to transform digital information into valuable knowledge in life [15].  

In addition to internet costs, another problem related to internet accessibility is the 

speed and stability of the network. In general, some rural areas in Indonesia have 

limitations in internet network access speed. During their study from home, some 

experienced network problems. Access speed and network stability is still a negative 

perception of students in distance learning. This condition can be expected to affect 

the development of students' digital literacy [16]. 
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On the gender variable, the results showed no significant difference between the 

digital literacy scores of male and female students. The results of this study are in line 

with the previous study [17][18], showing that there is no significant difference 

between men and women. On the other hand, a survey [19] shows a digital divide 

between men and women due to more than half of women without formal education 

saying that they are not familiar or comfortable with the technology. However, this 

percentage drops to 15% in women with a minimum of secondary school education. 

Socio-cultural reasons play an essential role in explaining the digital gender gap. 

About a fifth of women believed that the Internet is not suitable for them for some 

cultural reasons in India and Egypt. As the World Wide Web Foundation (2019) 

points out, "the reasons for this digital gender gap are many – from economic and 

educational imbalances between men and women to cultural expectations and 

traditional gender roles, to policies that fail to address systematic inequalities"[20]. 

According to this perspective, the digital gender divide is linked to more significant 

structural inequalities that affect ICT infrastructure and how women use and utilize 

digital technologies [20][21]. 

4.2 Correlation between digital literacy and learning outcomes 

The Pearson product-moment correlation coefficient was calculated to assess the 

relationship between digital literacy scores and student learning outcomes on 

digestive system materials. There is a weak positive correlation between the two 

variables, r(61) = .309, p = .015. The study results found that the higher the digital 

literacy score of the students, the more proficient the students were in finding and 

finding learning sites using digital applications such as Google, Youtube, and 

databases in the learning process. The use of this application in learning can help 

students broaden their horizons about the material of the digestive system and provide 

concrete visuals of the biological process through images and videos spread over the 

digital space. In addition, the higher the students' digital literacy, the more critical 

they are in assessing and evaluating the information about the digestive system 

material they get. The higher digital literacy score also shows the students' self-

confidence to participate in online discussion forums and discussion forums outside of 

class that discuss topics related to the digestive system. This finding is in line with the 

results of previous study [22][23], which show a positive correlation between learning 

outcomes and digital literacy interrelated. Other factors such as student learning 

independence can also affect the performance of student learning outcomes [24]. 

Digital literacy is the foundation that underpins the competent and purposeful use 

of digital technology by individuals in education. Having digital literacy requires 

more than just the technical ability; it also consists of various skills used in carrying 

out tasks in a digital environment [25]. So it makes sense if the position can affect the 

academic performance of students.  
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4.3 Limitations 

There are limited data on what students have access to while in the digital space, 

limiting the analysis of monthly internet costs and why the two cost groups are not 

significantly different. Therefore, further research is needed in this regard. 

5 Conclusion 

In general, the digital literacy of students in terms of all groupings is in the high 

category. An independent sample t-test conducted on the interest group found that the 

digital literacy of students who had an interest in digital technology was significantly 

higher than students who had no interest in digital technology. Independent sample t-

test conducted on the internet cost group and gender resulted in the finding that there 

is no significant difference in digital literacy between students with quota/wifi fees 

US$ 14/month and students with quota/wifi fees < US$ 14/month. Likewise, based on 

gender, there was no significant difference in digital literacy between male and female 

students. However, a further examination found a significant difference between the 

digital literacy of male students and female students when viewed from the 

constructive element. There is a positive correlation between learning outcomes and 

digital literacy. 
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