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Abstract
This study aims to explain the current findings of  digital literacy in formal online 
education. The methods of  research is a type of  library description  obtained from 
relevant scientific articles obtained from internet search media library engines: pro-
quest, researchgate, google scholar and other search engines with keyword search 
“digital literacy” to find the publication of  related scientific papers/ relevant to the 
topic. Then the 41 articles found (listed in the references) are studied and then ex-
plained from the author’s perspective. Digital literacy is multi-dimensional, built by 
multi construct hypotesis. In the previous research found a higher level of  digital 
literacy that was positively related to the output of  learning outcomes in the subjects 
studied. Online learners  feel anxious because they do not understand and are accus-
tomed to online classes, especially for those who have limited computer skills. Most 
importantly, independent students get the final grade of  the program far better than 
non-independent students. The best predictor of  academic success, measured by the 
final grades, namely components of  academic skills, reading and writing abilities. 
Higher levels of  digital literacy positively affected the high output of  learning out-
comes to student academic performance..
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access (condition of  access) in online tutorials 
as well as the ability and activeness of  student 
responses to tutors in discussions, both the 
poor management and the quality of  online 
tutorial class management is a factor in why 
students cannot perform well (poor student 
academic achievement) in online tutorial clas-
ses. It is clear that competence to utilize the di-
gital world (digital competence) is influenced 
by digital literacy (Spante, 2018).

In contrast with America and Europe, 
the Asian continent has a fairly low percenta-
ge of  8% in the amount of  scientific research 
on digital literacy (Mathar, 2014: 7). In Indo-
nesia, not many studies have examined this 
digital literacy. Previous research studies more 
about information literacy, social media litera-
cy and ICT literacy in a particular communi-
ty group in several regions in Indonesia. One 
sub-variable of  digital literacy is the condition 
of  internet access and the use of  social media 
(Lopez Islas, 2013). 

From the previous reseach which shows 
the influential factors in student learning 
achievement in virtual classrooms and digital 
literacy level research that is rarely done in 
Indonesian tertiary institutions, in this disser-
tation research the writer will try to explain 
empirical facts whether there is an influence 
of  digital literacy on academic performance in 
this review paper.

MethoDS

This research uses descriptive qualitati-
ve approach. Desriptive research attempts to 
explore the complexities that exist so that un-
derstanding can be generated (George, & Seli-
mos, 2018). Interesting to know about formal 
digital literacy in open education issues. Given 
that further publication related to this topic is 
still rare. The writing of  this paper is a type 
of  library description article obtained from 
relevant scientific articles obtained from in-
ternet search media library engines: proquest, 
researchgate, google scholar and other search 
engines with keyword search ”digital litera-
cy” to find the publication of  related scientific 

introduction

Now in the digital era surrounded by 
major disruptive changes in many aspects 
of  life, change affects the learning process as 
in how to relate to each other and in how to 
learn, scientists and practitioners must un-
derstand how to manage this dynamic chan-
ge (Bates, 2015; Nambisan et al., 2017), as 
well as changes in the setting of  learning pla-
ces from dealing face to face in conventional 
classes to virtual meetings in online learning 
classes. The online learning model continues 
to increase in popularity in tertiary education, 
as many tertiary institutions try to facilitate 
modern and flexible educational opportuni-
ties for students, as well as create interactive 
digital learning experiences found in attractive 
and effective virtual classes in undergraduate 
and postgraduate education (postgraduate) 
(Mery & Newby, 2014). 

It is a great challenge to provide an inter-
active learning experience for students in large 
numbers and to remember that efforts related 
to improving the quality of  pedagogy at tertia-
ry institutions have become the main catalyst 
for reconsidering targeted teaching approa-
ches in higher education (Hornsby & Osman, 
2014). A great desire to utilize technology 
to provide easier, large and diverse access to 
learning resources in overcoming the problem 
of  distance between students and tutors and 
to facilitate increased interaction and collabo-
ration in online classes (Siemens, Gaševic, & 
Dawson, 2015), becomes the basic reason for 
the need for education in virtual classrooms 
and research regarding the variables in it is 
done.

While digital literacy is a person’s ability 
to read and interpret data in the digital world, 
in a study conducted by Kerr, Rynearson and 
Kerr in (2006) found that higher levels of  skill 
in operating computer software and hardware 
positively affected the high output of  learning 
outcomes to students. Budiwati (2007) from 
the Open University shows variables that af-
fect student learning experiences (including 
digital literacy components) such as internet 
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papers/ relevant to the topic. Then 41 articles 
found (listed in references) are studied inclu-
ding two paper from dinamika pendidikan’s 
journal (Kardiyem et al., 2019, Sriyono et 
al., 2019) and then the material is presented 
and explained in the author’s perspective and 
words.

RESULT AND DISCUSSION

Digital Literacy’s History
Paul Gilster first put forward the term 

digital literacy in his book (Gilster, 1997). He 
argued that digital literacy is the ability to use 
software and hardware technology and inter-
pret information from digital devices effecti-
vely and efficiently in various contexts such 
as in the need to support academic achieve-
ment, career and daily life (Riel, et. Al. 2012: 
3). Gilster’s opinion simplifies digital media 
which actually consists of  various forms of  
complex information at once such as sound, 
text, images and video. Therefore Eshet 
(2002) emphasizes that digital literacy should 
be more than the ability to utilize various di-
gital sources effectively, but rather a broader 
concept. 

Digital literacy is also described as 
a form of  certain ways of  thinking (multi 
construct hypothesis) in utilizing the digital 
world. Bawden (2001) describes digital literacy 
that is rooted in history rather than computer 
literacy and information literacy. Computer 
literacy developed in the 1980s when the first 
generation of  computers became increasingly 
widely used not only in the business environ-
ment but also in the community. Whereas the 
term information literacy became widespread 
in the 1990s as information became more ea-
sily compiled, accessed, disseminated through 
information technology.

Riel et al. (2012) concur with previous 
experts who stated that digital literacy is mul-
ti-dimensional. However, different from the 
opinion expressed by Martin (2008), he exp-
lained that digital literacy is horizontal rather 
than vertical classification. Digital literacy is 
expressed in several capability groups as desc-

ribed in Figure 1.

Figure 1. Digital Literacy Concept (JISC Dig-
ital Capacity Framework, 2015)

Interaction in digital media not only re-
quires technical ability to access technology 
but also understanding the content, active and 
interactive functions of  producing messages. 
More than that interactions in digital media 
have consequences for personal safety, priva-
cy, excessive consumption, addressing diffe-
rences. The concept and dimensions of  digi-
tal literacy proposed by Riel et al., (2012) are 
technologically, psychologically and socially 
charged. So that it can be understood that di-
gital literacy is a form of  complex skills and in-
volves new skills that humans must possess in 
dealing with the current digital environment.

Students today have access to the Inter-
net, either low or high speed, from home or 
from internet cafes, to maximize the utilizati-
on of  information technology they need soft-
ware skills to find information sources, handle 
their relevance and validity, process them effi-
ciently, and help in helping answer problems 
to overcome problems related to their acade-
mic improvement program. This skill, which 
Gui (2007) calls substantial information skills, 
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is considered to be positively related to acade-
mic performance.

The skills required use three instru-
ments. First, the Spanish version and adapta-
tion of  the TOOLS (Test of  Online Learning 
Success) (Kerr, Rynearson, & Kerr, 2006) are 
used as proxies to improve students’ informati-
on skills. In this test - which measures the cha-
racteristics of  students who predict success in 
the context of  online learning - students assess 
themselves in four dimensions that have been 
approved as predictors of  success in online 
learning: academic training, computer skills, 
independent learning, and motivation; and 
the need for online learning (for geographical, 
family, personal or work reasons). Student res-
ponses are used to calculate scores known as 
Online Learning Successes.

The second measure of  digital skills is 
the translation of  the Hargittai instrument 
(2005) in Spanish to collect a measure of  web-
oriented digital literacy surveys. Although this 
instrument is not a direct measurement of  di-
gital skills, it has been validated as a proxy for 
actual digital literacy. The steps of  this survey 
complement the data collected with instru-
ments based on the subject’s self-reporting. 
The measurement of  three digital skills is an 
adaptation of  a 16-item online test developed 
by librarian Tecnológico de Monterrey to as-
sess student competencies with the American 
Library Association (1998) information litera-
cy standards for student learning. This instru-
ment - developed in Spanish - developed stu-
dents’ skills to find information effectively and 
efficiently, evaluate the results critically, and 
use them responsibly.

Internet self-efficacy is a belief  in one’s 
ability to regulate and carry out the actions of  
the Internet that is needed to produce a given 
achievement (Eastin and LaRose, 2000, p. 2) 
- is a state of  attitude that can be positively re-
lated to academic success. Although self-effi-
cacy of  the Internet is not always a measure of  
actual ability to use the Internet, it may cont-
ribute to reducing anxiety when students are 
newbies in using the Internet and to continue 
learning to exploit the new features offered by 

technology. Translations from Spanish and 
an eight-item scale adaptation of  Eastin and 
LaRose (2000) were used to measure students’ 
self-efficacy of  the Internet.

Social Media is One Supporting Component 
of Digital Literacy

Seeing the phenomenon of  digital social 
networks in the past decade, most of  them 
refer to internet-based services such as Face-
book, Instagram and Twitter which are plat-
forms that are often used by the community, 
this might be interesting when studying the 
subvariable relationships related to social me-
dia that are included in the concept extensive 
digital literacy and its relationship to acade-
mic performance online learning. Beyond the 
main purpose of  presenting entertainment for 
the public from this social media platform, it 
turns out that active social media can influen-
ce learning in new ways that were not pre-
viously thought of. 

For example, Ellison, Steinfield and 
Lampe (2007) approached the phenomenon 
from the perspective of  social capital, finding 
that the use of  Facebook is positively related 
to bridging, binding and maintaining social 
contact, with social media there is emotional 
support that can affect student academics. 
This includes psychological support ties from 
relationships such as family and good friends. 
By maintaining social capital one can stay 
connected to social networks even after mo-
ving to a different place. In the context of  onli-
ne learning, users of  social networks can have 
more emotional support than non-users, espe-
cially if  they have low self-confidence (private 
closed).

Conditions of Access Influence Digital Lit-
eracy

Having access to the internet is a neces-
sary condition for participating in online lear-
ning programs. However, access to commu-
nication and information technology is not a 
simple yes or no situation, but rather a matter 
of  degree. Aspects such as access to the Inter-
net from home rather than from a community 
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center or cybercafe; own computer usage; or 
the availability of  broadband connections rep-
resent various levels of  connectivity that can 
be linked to academic success, because they 
provide various levels of  flexibility in terms of  
time and availability of  computing and infor-
mation resources. 

It can be expected that the better the con-
ditions of  access to students’ communication 
and information technology, the better their 
academic performance. For example, access 
to the Internet from home versus access from 
internet cafes, workplaces, or school facilities 
is very important for understanding the con-
ditions under which students must carry out 
their online learning activities. Students who 
have to commute to the internet cafe to get ac-
cess to the Internet on a limited basis are at a 
disadvantage compared to students who have 
permanent Internet access from home.

Likewise, ownership or permanent ac-
cess to computer equipment compared to 
students who have to go to an internet cafe/ 
borrow a friend’s laptop may be related to 
academic performance, because students who 
have their own computer equipment may have 
more opportunities to spend time exploring 
various computer features and storing and 
storing take greater amounts of  academic and 
personal information (e-mail, music, pictures, 
videos, etc.) than those who do not have their 
own PC / laptop.

The following conditions for access va-
riables are measured: Time of  using the Inter-
net (in years); frequency of  connection to the 
Internet; availability of  Internet access from 
home; access to computers at home; the num-
ber of  computers at home; access to cable tele-
vision at home; ownership of  a fixed telepho-
ne line at home; cellphone ownership; and 
the number of  televisions in the home (Lopez 
Islas, 2013).

Measuring Digital Literacy Level as A Pre-
dictor of Student Success

In the same thinking but from a broader 
perspective, the concept of  digital literacy rep-
resents an integrated approach that functions 

as a framework for a number of  complex and 
integrated sub-disciplines consisting of  skills, 
knowledge, ethics and creative output in a di-
gital network environment (Covello, 2010). 
Deursen and van Dijk (2011) created a test 
to measure digital literacy from a population 
sample in the Netherlands by evaluating how 
well the subjects performed in nine assign-
ments to find information about government. 
The successful completion of  the task and the 
time required is used as a criterion for asses-
sing digital literacy. 

The study found that years of  internet 
experience and the number of  hours spent on-
line per week only correlated weakly with the 
level of  digital skills. The authors conclude 
that operational and formal Internet skills are 
a necessary but not sufficient condition for the 
performance of  information skills and strate-
gic skills in a digital environment (p. 19). In 
addition, they suggest that when the Internet 
will be used for certain substantial purposes 
(information, external objectives) specific in-
formation and strategic skills training should 
be added (specific to content access). Systema-
tic training of  information skills on the Inter-
net is an urgent task for all levels of  education, 
from elementary school to tertiary education.

Measuring the actual skill level for digi-
tal literacy assessment is a difficult task. There-
fore, most research on digital literacy depends 
on measures of  digital capabilities that are felt 
by themselves. Based on research comparing 
direct measurements of  what subjects are able 
to do with the web, the way they describe what 
they are able to do, Hargittai (2005) developed 
a web-oriented digital literacy survey measure 
that functions as a valid skill measure. These 
steps are confirmed and updated by more re-
cent studies (Hargittai, 2009).

Based on their own definition, Calvani, 
Cartelli, Fini and Ranieri (2008) created the 
Digital Competency Assessment instrument, 
an online 85-item test that measures how 
competently digital middle school students 
are. Using a translated version of  this instru-
ment, Li and Ranieri (2010) measured digital 
literacy from a sample of  ninth grade students 
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in China from different schools, adolescents 
whose age could be considered digital natives 
(millennial generation / digital native). The 
researchers found that in this digital native 
group, overall performance was judged to be 
nearly as poor as it should have been as ex-
pected of  children who had internet access 
available throughout their lives. 

In addition, this study found real diffe-
rences between students in digital literacy, and 
the differences were not related to whether 
students had computers, or had access to the 
Internet from home, or the frequency of  using 
the Internet, but the schools that they visit. Ot-
her studies that measure digital literacy of  the 
younger generation (millennial), Cabra-Torres 
and Marciales-Vivas (2009) conclude that alt-
hough millennials seem to be very capable of  
using technology, they no longer need basic 
skills training to evaluate and use information 
in online classes appropriately.

Likewise, Hargittai (2010) measures the 
Internet skills of  first-year students, finding 
students with higher levels of  Internet skills 
are involved in various types of  web use. The 
author concludes that what is usually conside-
red about digital knowledge inherent from re-
latively young users often referred to as digital 
native does not support the premise that young 
adults have universal and in-depth knowledge 
of  the Web. In contrast, ”we observe systema-
tic variations in online knowledge even among 
a group of  young adults who are strongly con-
nected based on user background”.

Assessment tools to measure acade-
mic achievement are important components 
of  online tutorials that provide updates and 
feedback to students, enabling them to moni-
tor their progress. When teachers post assign-
ments or online activities, assessment can be 
done directly in the online tutorial software. 
The teacher / tutor can view tasks and activi-
ties that are completed, add comments, pro-
vide feedback and provide grades, and alloca-
te points for each discussion and assignment 
that has been completed (Moodle™, 2013). 
To help the assessment process, rubrics are 
widely used. The rubric (online tutorial) is an 

assessment tool used by faculty to describe 
the expectations of  an assignment (Stevens & 
Levi, 2005). 

Stevens and Levi (2005) define the rub-
ric as ”a measurement tool for detailed desc-
riptions of  what constitutes an acceptable or 
unacceptable level of  learning performance 
for each section contained (such as discussi-
on forums, quizzes, etc.)”. Grades and com-
ments are automatically imported by the soft-
ware into the report results where students 
can monitor the progress of  their grades live 
and manage their academic performance. The 
software can store, calculate, and distribute 
information content and grades in class activi-
ties to each student (Sakai™, 2013). In Black-
board™ (2013), instructors have the capacity 
to set color codes, visual indicator criteria, to 
recognize trends of  students who are at risk of  
failing, allowing early intervention (fostering 
students who score less).

Other online tutorial software features 
that track student progress include online tests, 
quizzes, surveys and polls. Settings for online 
tests, quizzes, surveys and polls can be set for 
automatic assessment. The instructor makes 
the test by adding questions to the question 
bank. With their authority, instructors can 
produce questions in various formats: true-
false, multiple-choice, multiple answers, mat-
ching, short answers, and essays (Simonson, 
2007). Questions can be reused in the same 
course or transferred throughout the course of  
the same instructor. Special settings provide a 
timer to ensure automatic delivery, even if  stu-
dents have not finished (Blackboard ™, 2013). 

Students get a confirmation notice to let 
them know that the instructor will accept the 
submission. Statistical analysis and reports 
can be generated by software to summarize 
student performance. Student activity reports 
are available for administrators, instructors, 
and students. Administrators have access to 
every subject in the system and for all users, 
instructors are limited to the course and each 
student, and students are limited to their indi-
vidual reports (Blackboard™, 2013). Activity 
reports usually include user names, dates, and 
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time stamps, and may be more robust or ef-
ficient, depending on how the administrator 
sets filtering options. 

Reports can track items, such as logins, 
assignments, average grade assignments, acti-
vity logs, frequency of  forum posts, and items 
students have not yet completed. Student acti-
vity reports provide more insight into how stu-
dents interact with courses, instructors, and ot-
her students (Simonson, 2007). Other reports 
generated from many online tutorial software 
include learning standards and learning ob-
jectives, and whether the course is adapted 
to these benchmarks (Blackboard ™, 2013). 
For example, content pages, assignments, 
and assessments must be adjusted to stated 
standards and objectives. Reports on student 
performance and scope of  objectives are very 
important to review the overall program and 
student performance and provide greater vi-
sibility for learning outcomes. Blackboard ™ 
(2013) produces three types of  reports: course 
performance, student performance, and target 
performance.

Digital Literacy and Academic Performance 
in Online Learning

Students as educated people carry the 
mandate as the future generation of  the na-
tion. Students have responsibility to conti-
nue and replace the previous generation to 
make improvement to the nation to be more 
advanced. The responsibility will be able to 
be carried out by students when they always 
practice critical thinking on campus, including 
their ability in digital literacy. Their ability to 
think critically will be needed when students 
are in society to solve existing problems. Stu-
dents are expected to be able to implemented 
the theories they gain on campus against real 
problems that happened in the community 
(Kardiyem et al., 2019).

One of  the goals of  learning is to achieve 
achievements that are indicators of  successful 
learning in tertiary institutions. Students with 
high academic performance are considered 
to have high intellectual abilities and have a 
chance of  success in society, both in learning 

outcomes and later professional work (Pam-
bayun, 2010). Academic performance is nee-
ded by students because it is considered to be 
able to describe the ability of  students from 
the results of  learning behavior in the form of  
positive changes in students including skills, 
skills and new knowledge (Haque, 2015). 

Measurement of  learning outcomes in 
a certain period of  time resulting from the 
implementation of  tests and non-tests on stu-
dents will produce a number that is used as 
a benchmark for the  academic performance 
of  students in a subject. This methods of  as-
sessment can be used as a benchmark for the 
academic success of  students in any subject 
including economic education. The results 
showed of  the estimated measure of  success 
can be referred to as learning success (Sriyono 
et al., 2019).

Academic performance is a written as-
sessment in the form of  numbers or values from 
the results of  evaluations and measurements 
of  performance of  learning outcomes (Salvin, 
2010). Measurement of  academic achieve-
ment can be obtained through scores or test 
scores of  subjects that have been standardized 
by educational institutions (Fineburg, 2009). 
Khairat & Adiyanti in 2015 revealed that the 
measurement of  academic performance and 
student activities in educational institutions 
was considered sufficient to be seen from the 
value of  students for one year or in the mid-
dle of  the year. There are several factors that 
can affect the achievement of  academic per-
formance, including internal factors, namely 
physical factors (health, disability), psycholo-
gical (intelligence, attitudes, talents, interests 
and motivation), and external factors, name-
ly factors of  family support, management of  
educational institutions, society and mass me-
dia, and finally the learning approach factor 
(approach learning) (Syah, 2008).

Kerr, Rynerson and Kerr (2006) built 
and tested instruments to predict the success 
of  online students measured by the final grade 
by identifying the strengths and weaknesses of  
students (strenghtness and weakness) in follo-
wing online learning. The 45-item test made 
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known by the name TOOLS (Test of  Online 
Learning System) is available open source 
to the public who will register in an online 
classroom program. Calculating the results is 
a simple task and subjects may immediately 
know the results in minutes how precisely on-
line learning can be done for them, based on 
four dimensions: reading and writing skills, 
independent learning, motivation, and com-
puter literacy.

In research conducted with TOOLS, 
Kerr, Rynerson and Kerr (2006) found a 
higher level of  computer skills that was po-
sitively related to the output of  learning out-
comes in the subjects studied. It is common 
that online learners first feel anxious because 
they do not understand and are accustomed to 
online classes, especially for those who have 
limited computer skills. That is why the need 
for basic training in the use of  computers to 
increase their level of  confidence. Likewise, 
being able to be an independent learner who 
is able to manage time, manage multiple tasks, 
set goals, and act disciplined can increase con-
fidence and self-efficacy towards the success 
of  online learning. 

Most importantly, independent students 
get the final grade of  the program far better 
than non-independent students. The best pre-
dictor of  academic success, measured by the 
final grades, namely components of  academic 
skills, reading and writing abilities. DeTure 
(2004) studies the independence of  students 
in online learning, and self-efficacy in using 
technology. Self-independence is a cogniti-
ve style based on one’s tendency to perform 
cognitive restructuring tasks. Someone who is 
able to learn independently is said to be more 
successful than those who depend on others. 

Furthermore DeTure (2004) explains 
the relationship between students’ indepen-
dence in online learning and self-efficacy in 
using online technology, and their academic 
performance, which is measured in mean 
points. The study found that students who 
were more independent in the field had higher 
self-efficacy using online technology. In anot-
her study, Li (2008) concluded that computer 

skills were positively related to online learning 
attitudes, although this study did not measure 
students’ academic performance.

Conclusion

Digital literacy is multi-dimensional, 
bulit by multi construct hypotesis. In the pre-
vious research found a higher level of  digital 
literacy in formal open education that was po-
sitively related to the output of  learning out-
comes in the subjects studied. It is common 
that online learners first feel anxious because 
they do not understand and are accustomed to 
online classes, especially for those who have 
limited computer skills. That is why the need 
for basic training in the use of  computers to 
increase their level of  confidence. 

Students today have access to the Inter-
net, either low or high speed, from home or 
from internet cafes, to maximize the utilizati-
on of  information technology they need soft-
ware skills to find information sources, handle 
their relevance and validity, process them effi-
ciently, and help in helping answer problems 
to overcome problems related to their acade-
mic improvement program. This skill, calls 
substantial information skills, is considered to 
be positively related to academic performance.

Likewise, being able to be an indepen-
dent learner who is able to manage time, ma-
nage multiple tasks, set goals, and act discip-
lined can increase confidence and self-efficacy 
towards the success of  online learning. Most 
importantly, independent students get the fi-
nal grade of  the program far better than non-
independent students. The best predictor of  
academic success, measured by the final gra-
des, namely components of  academic skills, 
reading and writing abilities. Higher levels of  
digital literacy positively affected the high out-
put of  learning outcomes to student academic 
performance of  the students.
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