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ABSTRACT  

Students digital competence abilities can be measured using the individual competence 
framework. There are five indicators used: information, communication, content creation, safety, 
and problem-solving. This study analyses students digital literacy profile with high, medium, and 
low ChemDraw skills. This research is a qualitative descriptive study. The trial was conducted on 
25 Chemistry Education Students at UIN Walisongo Semarang with high, medium and low 
ChemDraw skills. Data were obtained using ChemDraw test instruments, observation and 
questionnaires. The data obtained were analysed based on digital literacy indicators to obtain 
student digital literacy profiles. The results showed that the digital literacy level of students with 
high ChemDraw skills had a moderate level of digital competence. Students with medium 
ChemDraw skills have a moderate level of digital competence. Meanwhile, students with low 
ChemDraw skills have a low level of digital competence. 
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INTRODUCTION 

The technology field's transformation 

currently penetrates the 4.0 industrial 

revolution, where technology has become 

the basis and is directly connected in human 

life [1]. Everyone is free to enter information 

in cyberspace without restrictions. This 

change occurs so rapidly that it has changed 

the way of life, work, economy, and 

relationships without us knowing it, including 

how to do activities in people's daily lives [2]. 

Willems, Farley, & Campbell argue that 

every individual in society can participate in 

the current digital era [3]. Hakim argues that 

the development of information technology 

and the internet has consequences for 

producing and distributing information easily 

and quickly [4]. 

Digital literacy has become an urgent 

need for today's society. According to 

Koltay, digital literacy leads to information 

and communication technology (ICT) to use 

digital media by teachers in learning [5]. 

Digital literacy is not just the ability to find, 

use and disseminate information. It requires 

the ability to make information and critical 

evaluation, the accuracy of the application 

used and a deep understanding of digital 

content information.  

Digital literacy has an essential role in 

teachers' education to adapt to digital trends 

and students' needs in the classroom [6]. 
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Zhang revealed that digital literacy is a skill 

required to become a society in facing the 

21st century, including understanding the 

characteristics and features of digital 

techno-logy and digital effects [7]. Teachers 

have to learn to select, create, modify, 

manage, protect and share their digital 

resources [8]. 

As prospective educators in the future 

with the increasing development of digital 

technology, Chemistry education students 

are expected to master digital literacy well 

and apply it to implement learning activities to 

achieve the educational goals. The majority 

of young people who come to the university 

do not have the skills needed to use the 

Internet and information technology to solve 

scientific problems, perform different tasks 

individually or in a team. They are good at 

using social networking, e-mails or skype and 

surfing the internet. Still, their knowledge and 

competences for effective use of new 

technology in the learning process are often 

superficial [9]. 

Students who generally interact with 

technology do not necessarily have a good 

understanding of digital literacy [10]. 

Research on digital literacy that has been 

conducted by Mery Yanti gives the result that 

the importance of an ICT competency 

assessment instrument for students is to find 

out how high the ICT competence a student 

has [11]. This implies that analysing students' 

digital literacy understanding is an important 

thing to do. Kurniawati & Baroroh argue that 

digital media literacy of Muhammadiyah 

Bengkulu students was at a moderate level, 

but their competence was at a primary or low 

level. This study also reveals that someone 

who always uses gadgets or digital does not 

necessarily know digital literacy [6]. 

Highlights the wide range of emerging 

technologies used in teaching and learning, 

supporting understanding and creating, 

supporting learning through collaboration, 

enabling anytime, and anyplace learning. 

Emerging technologies present another 

challenge to assuring that teacher educators 

are indeed competent [12]. In the digital era, 

teachers are expected to become technologi-

cally oriented, be more collaborators, open-

minded, critical, professionals and facilitators 

who will help students analyse the quality of 

new sources and learn in a digital environ-

ment. Those skills are meaningful for every 

modern teacher who wants to develop digital 

literacy and include new pedagogical practice 

technologies [8]. 

Studies of digital literacy accentuate the 

need of getting beyond the necessary skills of 

using the information, digital literacy tools and 

resources, developing strategies for critical 

and efficient use of these means contain 

increasing levels of cognitive competence in 

utilising the literacy in question for tasks, 

learning, creating and expressing new ideas [9].  

Researchers used participatory obser-

vation, and it is necessary to analyse students' 

understanding of digital literacy and its 

application in using the ChemDraw appli-

cation. In addition, to find out the readiness of 

students to compete in the era of the indus-

trial revolution 4.0. 

 

METHODS 

The research method used is des-

criptive qualitative [13]. This research was 

conducted in the chemistry education 
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department of UIN Walisongo Semarang.  

The subjects in this study were 25 chemistry 

education students class of 2017 who took 

computational chemistry courses. Data 

collection techniques in this study were: (1) 

ChemDraw ability test, (2) observation, and 

(3) digital literacy questionnaire. This study 

analyses respondents 'digital literacy skills 

and observes the respondents' ability to use 

technology, filter information, evaluate infor-

mation obtained, and solve problems. This 

research also analysed how respondents 

used their digital literacy skills to operate the 

ChemDraw application. Indicators used in 

measuring digital literacy [14] presented in 

Table 1. 

 

Table 1. Digital Literacy Indicators 

No Dimension Indicator 

1 Information 1.1 explore chemical information through digital technology 
1.2 identify chemical information encountered through digital 
technology 
1.3 evaluating chemical information obtained through digital 
technology 
1.4 stores chemical information retrieved via digital devices 

2 Communication 2.1 discuss chemical materials via digital devices 
2.2 share chemicals via digital devices 
2.3 active discuss online in the groups to expand the network 
2.4 collaborate in the digital building of chemical resources and 
content 

3 Content-creation 3.1 create and develop chemical content 
3.2 understand the copyright and license of a digital work 
3.3 modifying software and applications 

4 Safety 4.1 the ability to protect personal data 
4.2 the ability to protect personal health from the dangers of the 
digital world 
4.3 the ability to protect owned digital devices 
4.4 the ability to protect the environment from the digital world 

5 Problem Solving 5.1 the ability to solve technical problems 
5.2 the ability to innovate in chemistry with digital technology 
5.3 identify the needs and responses of technology in chemistry 
learning 
5.4 identifying digital competency gaps 

 

RESULT AND DISCUSSION 

In the study results, the researcher 

described the data obtained during the study 

regarding students' digital literacy level to 

use ChemDraw. After getting the data on the 

ability to use ChemDraw, the data analysis 

process was carried out on the students' 

digital literacy skills. 

The results of the ability to use Chem-

Draw can be seen from the test results. The 

test results then categorised into the high, 

medium and low ability. The test results are 

presented in Table 2. 

 

Tabel 2. ChemDraw Test Result 

No Category Number of Students 

1 High 8 

2 Middle 10 

3 Low 7 

https://doi.org/10.1088/1742-6596/1157/2/022058
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The analysis results of these indicators 

are then described in detail based on the 

level of ability to use ChemDraw  as follows: 

1. Analysis of students digital literacy 
with a high level of ability to use Chem-
Draw  

That results of students' digital literacy 

analysis with a high level of ability to use 

ChemDraw  can be seen in Table 3. 

 
Table 3. Analysis of digital literacy of students 

with a high level of ability to use 
ChemDraw  

No 
Indicator of Digital 

Literacy 
Category 

1 Information High 

2 Communication High 

3 Content-creation Medium 

4 Safety Medium 

5 Problem Solving Medium 

 

Based on the data above, it is 

explained that subjects with the high ability to 

use ChemDraw have a high level of 

information, this is because subjects with 

high ChemDraw skills can use and operate 

digital media actively. Subjects with high 

ChemDraw skills are categorised in high 

communication indicators. This is following 

the research conducted  [15], who stated that 

communication skills are the ability to 

collaborate and interact, which allows them to 

participate in network communities. 

Based on the media literacy com-

petency level by the European Commission, 

students' abilities at the basic level, students 

already have a set of abilities that allow 

essential use of digital media. However, they 

still have limitations [16]. Subjects with high 

ChemDraw skills can understand analysing 

but not yet able to evaluate digital media use. 

Subjects with high ChemDraw ability were 

categorised in the medium content-creation 

indicator. This is consistent with the research 

conducted by Juliana Kurniawati, and Siti 

Baroroh stated that content-creation is a 

cognitive ability in using media such as the 

ability to understand, analyse, and evaluate 

media content [6]. Subjects with high 

ChemDraw skills are categorised in the 

medium of the problem-solving indicator. 

Person's ability to solve problems and build 

social relations through the media can also 

produce media content. 

Based on the study results, it can be 

concluded that students with high levels of 

digital literacy have met one of the 21st-

century skills and are ready to face the 

challenges of industry 4.0 [17]. Students with 

high category ChemDraw usage skills have 

mastered digital-based learning media that 

support students' digital literacy. 

2. Analysis of students digital literacy 
with a moderate level of ability to use 
ChemDraw  

The results of the students' digital 

literacy analysis with a moderate level of ability 

to use ChemDraw  can be seen in Table 4. 

 
Table 4. Analysis of students digital literacy 

with a moderate level of ability to use 
ChemDraw  

No 
Indicator of Digital 

Literacy 
Category 

1 Information High 

2 Communication High 

3 Content-creation Medium 

4 Safety Low 

5 Problem Solving Low  

 

Based on the results of the study, it 

shows that ChemDraw's ability is having a 

relationship with students' digital literacy. 

https://doi.org/10.15642/jki.2015.5.1.83-97
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However, it is not the only determining factor 

for students' high digital literacy but at least 

by studying and using the ChemDraw 

application accustomed students to using 

digital-based learning media. There are two 

main components to using ChemDraw skills: 

Technical Skills and Critical Understanding 

[16]. This study's technical skill category 

understands each toolbar's function in the 

ChemDraw application and knowing the 

content in the Chemdraw application, which 

is useful for working on chemical exercises. 

The critical understanding category focuses 

on students' cognitive abilities in using media, 

doing chemistry exercises using the Chem-

Draw application, identifying and analysing 

the answers obtained through the ChemDraw 

application, and evaluating the ability to use 

the ChemDraw application. 

This study's results indicate that the 

ability to use ChemDraw affects the digital 

literacy level of students. Other study 

concluded that students' digital literacy skills 

could not be considered all the same, even 

though most students are digital literate 

generations [18]. Educators and students 

need to re-examine what digital literacy skills 

mean for them so that policymakers can 

determine what to do to improve the young 

generation's digital literacy. Respondent's 

digital literacy in this study depends on 

several factors. The difference in this study is 

the research subject used. 

3. Analysis of students digital literacy 
with a low level of ability to use 
ChemDraw  

The results of the digital literacy 

analysis of students with low ChemDraw 

usage skills in Table 5. 

Table 5. Table Analysis of digital literacy of 
students with a low level of ability to 
use ChemDraw  

No 
Indicator of Digital 

Literacy 
Category 

1 Information High 

2 Communication Medium 

3 Content-creation Medium 

4 Safety Medium 

5 Problem Solving Medium 

 

The results showed that ChemDraw 

ability affected students' digital literacy. Low 

ChemDraw ability results in high aspects of 

digital literacy on information indicators only 

while others are low. Using ChemDraw 

familiarises students with knowing each 

toolbar's function in the ChemDraw appli-

cation and knowing its content. This habit is 

essential for carrying out chemistry exercises 

to encourage students to seek information 

about this application, and this is Affordable 

Digital Literacy on Higher Information 

Indicators. Other indicators tend to be low 

because the ChemDraw application does not 

accustom students to adjusting chemical 

problems or communicating information and 

using passwords for security in the use of 

information technology to affect the results of 

students' digital literacy indicators. Based on 

the results of observations made by the 

researcher, subjects with low ChemDraw 

skills also tended to be less active in using 

and operating digital media. 

Digital technology can play an 

essential and significant role in improving 

students' understanding of literacy, such as 

visual, digital, and critical literacy [15]. Digital 

technology is an important learning tool to 

help students interpret and communicate 

information in a multimodal manner. Digital 

https://ec.europa.eu/assets/eac/culture/library/studies/literacy-criteria-report_en.pdf
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technology effectively supports students' 

understanding and representation of chemical 

concepts at the macroscopic, molecular, and 

symbolic levels. 

The results showed that there was a 

relationship between digital literacy and 

ChemDraw skills. On the basis that a person 

has digital literacy skills if he has various 

kinds of technical and cognitive skills in the 

use of digital media [19]. 

For further interpretation using the 

correlation interpretation table, the relation-

ship between digital literacy and ChemDraw 

was included in the moderate correlation 

category. Digital literacy is not entirely a 

determinant of the high skills of using 

ChemDraw in students. Previous research 

states that digital literacy is not yet a 

determining factor in the skill level of using 

digital media [20]. 

Digital literacy is the awareness, 

attitude and ability of individuals to collect, 

access, manage, assess, integrate, evaluate, 

analyse using digital tools and facilities 

appropriately, build new knowledge, and 

communicate with others, thus enabling 

constructive social action. To master digital 

literacy requires individual competence 

consisting of technical competence, critical 

understanding, and communication and par-

ticipation. Participants in this research were 

25 students, eight students with high Chem-

Draw skills had medium digital competency 

levels, ten students with moderate Chem-

Draw skills had moderate digital competency 

levels, and seven students with low Chem-

Draw skills had low digital competency levels. 

The digital literacy assessment results 

show that digital understanding literacy cannot 

be equated with students' exposure and 

interaction with digital technology in daily life. 

This indicates that although students have 

often interacted with digital technology, it does 

not mean that they have a good under-

standing of digital literacy, so it is necessary 

to develop a strategy to increase digital literacy 

for coherent, inclusive, and holistic students. 

 

CONCLUSION 

The digital literacy level of students 

with the ability to use ChemDraw is students 

with high ChemDraw skill have a medium 

level of digital competence, students with 

moderate ChemDraw skill have a medium 

level of digital competence, and students with 

low ChemDraw ability have a low level of 

digital competence.  
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