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Digital literacy is a media-based learning that combines education and technology
with the hope that students can make the most of it. This requires learning skills,
one of which is the ability to take the initiative to be responsible for learning
materials, often called self-directed learning. The purpose of this study was to
describe the effect of self-directed learning on students' level of digital literacy in
online learning. This study used a quantitative approach with ex-post facto
research type. The populations in this study were students of the University of
Lampung with a sample of 947 taken using simple random sampling. The data
collection instrument used was adapted from the Self Rating Scale of Self-Directed
Learning (SRSSDL) and Digital Literacy Measurement (DLM). The data collected
were analyzed using linear regression. The results showed the positive and
significant effect of self-directed learning on the digital literacy level of students,
with the contribution of 54.80%, and the rest was influenced by other factors that
were not measured in this study. The effect also had a positive direction, which
means that the higher the student's self-directed learning score, the better the digital
literacy skills will be.
Keywords: digital literacy, students, online learning, self-directed learning, learning
INTRODUCTION
Digital literacy is very important for students as a basis for being able to compete in the
world of work. The digitally literate students will be able to use digital tools and
contents when they learn. Such students can make their own digital content and can
socially contribute to solving innovative problems (World Literacy Foundation, 2020).
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The concept of digital literacy was first put forward by Gilster (1997), which is
described as the ability to use information obtained through digital systems that are
obtained effectively and efficiently in the context of academic, career, and everyday life.
Digital literacy is related to the interests, attitudes and abilities of individuals in using
digital technology and communication tools to access, manage, integrate, analyze and
evaluate information, build new knowledge, create and communicate with others (Potter,
2005). Efforts to literate society do not only introduce media, but also synergize
thinking skills with daily activities that lead to increased productivity. Digital skills
development is currently expected to be a major focus of education policy worldwide
(Eynon, 2021).
Online skills, including searching for information on the Internet, can differ among
students (Santos et al., 2013). In Turkey, research by Bayrak & Yurdugül (2013) found
that digital literacy in male students is higher than that in female students. In contrast, in
Cameroon, Bediang et al. (2013) found no significant differences among students in the
use of information and communication technology. Digital technology is expected to
produce change and innovation in education (Hassan & Mirza, 2021). For this to take
place, teachers are required to enhance their digital competence in order to be able to
effectively respond to rapid change and innovation towards student professional
learning.
This is reinforced by research by Kingsley & Kingsley (2009) showing that, although
some students are unable to demonstrate competency in website-based examinations,
demographic factors (gender, age, and race) do not affect students' digital literacy
competencies. Other factors that affect the level of digital literacy are computer
ownership at home and language factors (Norishah et al., 2012), socio-economic status,
and the duration of computer use that affects one's digital skills (Jara et al., 2015).
However, the duration of using computers cannot be used as a predictor of digital
literacy rates when the majority of students use computers only to surf the internet
(Ivanković et al., 2013).
In essence, digital literacy is a digital media-based learning effort, in which there are
two fields of knowledge, namely education and technology. However, in fact, digital
literacy is very difficult to implement. This is due to the lack of students’ interest in
using digital platforms in the learning process; and particularly in developing countries,
a number of teachers still need to be given training to improve their knowledge and
skills of how to work with online ICT, including online learning platforms. The recent
challenging situation demands technology-based learning by utilizing technology to find
sources of information (Hassan et al., 2020). In other words, such digitally incompetent
teachers will hamper the improvement of online student learning which then can result
in low quality of education (Hassan & Mirza, 2021). Teachers are also required to be
trained on how to use online learning media (Chusni et al., 2021).
Through digital literacy, students are required to have the ability to make maximum use
of digital technology so that students need to have soft skills that are important to
develop such as self-directed learning. Individuals who have high self-directed learning,
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consciously and independently, will try to find information to increase their knowledge
and insight (Toh & Kirschner, 2020).
Self-directed learning is the ability of students to act and take responsibility for learning
content with or without other people, with aspects: awareness, learning strategies,
learning activities, evaluation, and interpersonal skills (Setyawati, 2016). Lack of selfdirected learning ability will hamper students' ability to acquire useful knowledge to
support learning.
To get the maximum potential of students, it is important to have good self-study skills.
According to Galinsky (2010), one of the basic skills that individuals must have is selfdirected learning skills, so the keyword in education is independence. Handayani et al.
(2013) stated that, through the results from their research, students with the self-directed
learning model make higher learning achievement than conventional learning models.
Research results from Mariasa et al. (2014) also revealed that the learning model
designed to foster learning independence in students has a positive effect on learning
achievement. Thus, it can be said that independence in learning positively and
significantly affects learning achievement. Self-directed learning is recognized as an
important predictor of academic motivation and student achievement. Schunk (2005)
argues that self-directed learning is a condition in which students consistently strive for
their own learning activities without depending on others. Self-directed learning is
driven largely by the choice initiative and the responsibility to the students themselves.
The effect of self-directed learning on students focuses on the processes that occur in
individuals personally. Additional results obtained regarding the distribution of subjects
in the self-directed learning, and digital literacy variables were also seen based on the
theory and observations of researchers in the field. In accordance with the results of the
survey that was conducted at the pre-research stage, the researchers found a
phenomenon in which students of Universitas Lampung were very active in using
internet devices but they experienced many obstacles when operating them for learning
purposes.
A'yuni's (2015) research results show that the high intensity of a person looking for
something with the help of the Internet does not guarantee have high digital literacy.
This is because literacy is not only assessed using devices, but also by other
competencies such as the ability to evaluate content obtained from the internet.
Zimmerman (2008) sees self-directed learning as a proactive process rather than a
reactive event that occurs in students due to impersonal forces such as teaching. Selfdirected learning is formed from the attitudes and abilities of students to complete
learning activities independently and be responsible for achieving learning goals.
Several aspects of digital literacy share the same characteristics as individual
characteristics with self-directed learning. Bracey (2010) revealed that the
characteristics of someone who has high self-directed learning are critical, creative, able
to observe, a good listener and quite responsive to various things. Compared with
aspects of digital literacy, competencies such as ability to think critically and creatively,
ability to seek and find information, and sensitivity to the developing socio-cultural
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context. However, other aspects such as collaboration and effective communication do
not intersect with these characteristics.
The use of digital technology has not become a key factor in the learning process
(Higgins & Begoray, 2012). These authors also emphasized that the most important
thing in digital literacy is to know the purpose and way of using the device, not how
often to use the digital device. Literature of self-directed learning in relation to digital
literacy levels in online learning has relatively been well described worldwide.
However, there is a dearth of this topic in an Indonesian higher education context,
particularly in Lampung. Thus, the purpose of this study was to examine the influence
self-directed learning on students' digital literacy levels in online learning at Universitas
Lampung.
Literature Review
Digital Literacy
The term digital literacy itself became popular around 2005 (Davis & Shaw, 2011).
Digital literacy is defined as the ability to relate to hyper-textual information in the sense
of disorganized computer-aided reading. The term digital literacy was used in the 1980s
(Davis & Shaw, 2011), when computing technology began to be used to support
everyday life. Gilster (1997) then developed the concept of digital literacy as the ability
to understand and use information from various digital sources that are used for personal
and organizational purposes. In other words, the ability to read, write, and relate to
information will determine how people develop.
Furthermore, Hague (2010) explains that digital literacy is the ability to be creative,
collaborate and communicate more effectively, and understand how and when digital
technology is good to use to support the process. Students who have this ability tend to
be open and able to adapt quickly to change. The topic of digital literacy among students
is not a new topic, there have been several studies examining this. Research conducted
by Azmi (2006) at Qatar University shows that the skill of searching for information in
databases is considered as one of the important skills that students must possess.
Special research that discusses this states that each country has a different definition of
digital literacy because it involves policy systems and technological progress.
Discussion on this matter has the same basic concept, namely the ability to use and
understand the use of communication and information technology (Belshaw, 2012), so
that this definition will continue to develop in the future.
Research conducted by Radovan (2014) also shows that academic performance is
positively influenced by digital literacy. It can lead to more efficient task completion
through the help of software and computer programs such as word processors and
worksheets (Argentin et al., 2014). With regard to self-directed learning, research shows
that this variable is tested more frequently in the context of online-based education
(Bracey, 2010).
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Self-Directed Learning
Self-directed learning is a mental process aimed personally accompanied and supported
by behavioral activities that are involved in identifying and seeking information,
including information from digital media (Sugianto & Lisiswanti, 2016). Self-directed
learning will make students plan, implement, and evaluate learning with full
responsibility for themselves and are expected to work independently to achieve
learning goals. Thus, self-directed learning is the awareness of students taking the
initiative to be responsible for material, strategies, activities, and evaluation of their
learning with or without other people.
The application of self-directed learning can develop creativity in students (Lemmetty &
Collin, 2021). This correlates with self-competencies such as creativity, communication,
and collaboration in the workplace (Toh & Kirschner, 2020). The result is expected that
individuals can be involved to take greater responsibility for themselves (Bansal, 2021).
The results of Leary's (2012) study also show a positive effect of self-directed learning
in supporting problem-based learning. Self-directed learning, which is often defined as
independent learning, is learning that is flexible but still oriented towards planning,
monitoring, and evaluating depending on the student's ability to manage learning
according to their autonomy. Independent learning requires students to be able to
organize existing learning resources according to their needs and learning context.
According to Biggs (2003) the development of science and technology contributes to the
improvement of self-directed learning skills. Through the use of technology and digital
tools, individuals are given space to develop skills through various activities and
resources, such as study groups and reflective writing activities (Hiemstra, 1994).
METHOD
Research Design
This study uses a quantitative approach to the type of research design is ex-post facto.
Researchers examined retrospectively to establish the cause, relationship, association, or
meaning of the effect of the dependent variable (Cohen et al., 2007). In this study, the
researcher did not manipulate the variables. Researchers seek information about the
causal relationship of an event and describe what happened to the independent variables.
Sample and Data Collection
The populations in this study were students from eight faculties of the Universitas
Lampung. This study used simple random sampling with the results of 947 student
sample from the university with the distribution from various faculties, departments, and
study programs.
The data collection instrument used was an adaptation of the Self Rating Scale of SelfDirected Learning (SRSSDL) which has components of awareness, learning strategies,
learning activities, evaluation, and interpersonal skills. The SRSSDL was developed by
Williamson (2007). To determine the level of self-directed learning, it is seen from the
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total score obtained by the subjects. When the lower the score is obtained, the lower the
level of self-directed learning will be.
The level of digital literacy was measured using a digital literacy measurement (DLM)
instrument with seven elements of digital literacy (JISC, 2017), including: (1)
information; (2) scholarship; (3) learning skills; (4) ICT literacy; 5) career and deny
management; (6) communication and collaboration, and (7) media literacy.
The instrument was analyzed using the Rasch Model approach through the Winsteps
program application. According to Sumintono & Widhiarso (2014), the superiority of
the Rasch Model compared to other methods is the ability to predict missing data, based
on individual response patterns. In addition, Rasch can calculate standard error values of
measurements for the developed instrument, which can increase the accuracy of
calculations.
Data Analysis
The results of the research data were tested for normality and homogeneity of the data.
Furthermore, after the data were collected, data analysis was performed using linear
regression analysis. This analysis was used to determine causal relationship between
variables, or influence of independent variable on dependent variable (Shavelson, 1988)
by using SPSS version 18.
FINDINGS
Description of Data Characteristics
The sample taken in this study is in accordance with the simple random sampling
approach. The sample distribution in this study can be seen in Table 1.
Table 1
Distribution of research samples
Faculty
Faculty of Engineering
Faculty of Agriculture
Faculty of Mathematics and Natural Sciences
Faculty of Teacher Training and Education
Faculty of Medicine
Faculty of Social Science and Political Science
Faculty of Law
Faculty of Economics and Business
Total

Number of Samples
112
191
95
234
58
96
63
98
947

Table 1 shows the sample distribution from the eight faculties at the Universitas
Lampung with respondents from various departments and study programs. The
distribution of respondents is not evenly distributed considering the number of
departments and study programs that vary in the university.
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Gender of Research Samples

Male

41%

Female

59%

Figure 1
Gender of research samples
The variety of the number of study programs in each faculty causes the number of
representative research samples to vary. When viewed by gender, the entire study
sample can be seen in Figure 1. Respondents’ distribution by gender consisted of 390
(37%) male and 557 (63%) female.
Test of Reliability and Estimation Validity Using Principal Component Analysis
Reliability evaluation was carried out through three steps, namely by considering item
reliability, personnel reliability, and interaction reliability between person and item on
the Self Rating Scale of Self-Directed Learning (SRSSDL) and Digital Literacy
Measurement (DLM).
Table 2
Estimation of test reliability SRSSDL (N = 200)
Estimation
Items reliability
Person reliability
Cronbach alpha (KR-20) person raw score test reliability
Item separation index
Person separation index

Measure
0,90
0,92
0,92
3,04
3,40

Data analysis was performed using the Rasch Model approach through the Winsteps
program for Self-Rating Scale of SRSSDL. Data input consisted of 200 people with 25
items. Alpha Cronbach's value of 0.90 which measured reliability was the interaction
between person and items as a whole being in the very good category. A person's
reliability value of 0.92 shows that the consistency of respondents' answers was in the
very good category and item reliability of 0.92 indicates that the quality of the items in
the category was very good.
Unidimensionality is an important measure to evaluate whether SRSSDL is developed to
be able to measure what is supposed to be measured. Rasch modeling in the estimation
of validity is based on the Principal Component Analysis (PCA).
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Table 3
Standardized residual variance of SRSSDL (N = 200)
Total raw variance in observations
Raw variance explained by measures
Raw variance explained by persons
Raw Variance explained by items
Raw unexplained variance (total)
Unexplned variance in 1st contrast
Unexplned variance in 2nd contrast
Unexplned variance in 3rd contrast
Unexplned variance in 4th contrast
Unexplned variance in 5th contrast

Empirical
44.6
19.6
14.2
5.4
25.0
2.9
2.3
2.1
1.8
1.7

Modeled
100.0%
44.0%
31.9%
12.1%
56.0%
6.6%
5.2%
4.7%
4.1%
3.9%

100.0%
11.8%
9.3%
8.4%
7.3%
6.9%

100.0%
43.9%
31.8%
12.1%
56.1%

The unidimensionality of instruments is an important measure to evaluate whether the
instrument is capable of measuring what it should be. Raw variance data is 43,9%. This
shows that a minimum requirement of 20% can be fulfilled.
Table 4
Estimation of test reliability DLM (N = 200)
Estimation
Items reliability
Person reliability
Cronbach alpha (KR-20) person raw score "test" reliability
Item separation index
Person separation index

Measure
0,82
0,86
0,81
3,96
1,57

Data analysis to test the feasibility was carried out using the Rasch Model approach
through the Winsteps for Digital Literacy Measurement (DLM) program. Data input
consisted of 200 people with 28 items. Alpha Cronbach's value of 0.82 which measured
reliability was the interaction between person and items as a whole being in the good
category. A person's reliability value of 0.86 shows that the consistency of respondents'
answers was in the good category and item reliability of 0.81 indicates that the quality of
the items in the category was good.
Table 5
Standardized residual variance DLM (N = 200)
Total raw variance in observations
Raw variance explained by measures
Raw variance explained by persons
Raw Variance explained by items
Raw unexplained variance (total)
Unexplned variance in 1st contrast
Unexplned variance in 2nd contrast
Unexplned variance in 3rd contrast
Unexplned variance in 4th contrast
Unexplned variance in 5th contrast

Empirical
42.8
14.8
3.6
11.2
28.0
2.8
2.5
2.1
1.9
1.6

Modeled
100.0%
34.6%
8.5%
26.1%
65.4%
6.6%
5.8%
5.0%
4.5%
3.8%

100.0%
10.1%
8.9%
7.6%
6.9%
5.7%

100.0%
35.8%
8.7%
27.0%
64.2%

The unidimensionality of instruments is a measure to evaluate whether this instrument is
worthy of measuring what it is supposed to measure. The raw variance data is 35.8%.
This shows that the minimum requirement of 20% can be met.
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Test for Normality and Homogeneity of Data
Before performing the regression test, it is necessary to test the assumptions, namely the
linearity and normality assumption tests. The following is the linearity test that the
researchers did by looking at Table 6 below.
Table 6
Data linearity test
Term
Constant
X

SE Coef
1.95
0.0198

95% CI
(37.12, 44.77)
(0.630, 0.708)

T-Value
21.02
33.85

P-Value
0.000
0.000

VIF
1.00

To detect multicollinearity symptoms, the VIF value can be seen in Table 6. It is said
that there are no symptoms of multicollinearity if VIF <5. In Table 6, the VIF value is
1.00 where it is less than 5, then there are no symptoms of multicollinearity. This means
that the data above meets the linearity requirements.
Furthermore, normality of the data was checked using histogram and normal quantile
plot (see Figure 2).

Figure 2
Data normality test
Figure 2 shows that residuals are stated to be normally distributed when the histogram
resembles a bell facing upwards or if the plot follows a straight line (not evenly
distributed above and below the 0 axis without forming a specific pattern). So from
Figure 2 it can be concluded that the data is normally distributed. Thus, the requirements
for conducting a regression test have been met.
Results of data analysis
The results of the data analysis regarding the effect of self-directed learning on students'
digital literacy are presented in the following table.
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Table 7
Analysis of variance
Source
Regression
X
Error
Lack-of-Fit
Pure Error
Total

DF
1
1
945
59
886
946

Seq SS
52477
52477
43291
4618
38674
95768

Contribution
54.80%
54.80%
45.20%
4.82%
40.38%
100.00%

Adj SS
52477
52477
43291
4618
38674

Adj MS
52476.6
52476.6
45.8
78.3
43.6

F-Value
1145.50
1145.50

P-Value
0.000
0.000

1.79

0.000

The F test on regression functions as a simultaneous test, namely to determine whether
the independent variable (self-directed learning) has a significant effect on the
dependent variable (digital literacy). It can be said that there is an influence if the P
value is less than the critical research limit or alpha (P-Value <0.05). If seen from Table
4.6, the P Regression on Analysis of Variance is 0,0001<0.05, indicating that
simultaneously self-directed learning has a significant effect on students' digital literacy
skills in online learning. In other words, the regression model can be used to predict the
level of digital literacy skills of students.
Furthermore, to see how much influence self-directed learning has on students' digital
literacy skills can be seen in Table 8.
Table 8
Model summary
S
54.75%
6.76838

R-sq
54.80%

R-sq (adj)

PRESS
43594.3

R-sq (pred)
54.48%

AICc
6313.32

BIC
6327.85

Based on Table 8, it can be seen that the effect of self-directed learning on students'
digital literacy abilities is 54.80%, meaning that the increase in students' digital literacy
skills is influenced by most of the self-directed learning factors and some (45.20%) are
influenced by other factors.
Table 9
Coefficients of the effect of self-directed learning on digital literacy
TermCoef
Constant
X

40.95
0.6693

SE Coef
1.95
0.0198

95% CI
(37.12, 44.77)
(0.630, 0.708)

T-Value
21.02
33.85

P-Value
0.000
0.000

VIF
1.00

From the results shown in Table 9, it is known that the constant value in the Coef
column is 40.95, so that the regression equation can be obtained as follows: Y = 40.95 +
0.6693 X, meaning that every one-unit increase of self-directed learning will affect the
level of students' digital literacy skills of 0.6693.
DISCUSSION
Based on the results of research conducted on 947 students of the University of
Lampung, it shows that there is a significant influence of students' digital literacy skills
on self-directed learning, which is 54.80%, and the rest is influenced by other factors.
The influence of the two variables has a positive direction, which means that the higher
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the student's self-directed learning is, the better his digital literacy skills will be. It also
explains that the level of student self-directed learning can be viewed from their digital
literacy competencies.
This is in line with research conducted by Knowles et al. (2014) who state that
computer-based learning technology will enhance one's self-directed learning
experience, especially adults. Information obtained through the Internet can be applied
to situations experienced by individuals in real life. When individuals are able to solve
problems based on information from the Internet, there will be associations within the
individual towards technology as a problem-solving medium. This ability in technology
has led to self-directed learning initiatives in individuals to go back to finding out and
learning something else.
To achieve maximum results in the learning process, a person is required not only to be
able to use digital devices well, but also to understand everything related to digital
technology. In education, digital literacy has a significant role in developing individual
knowledge of learning materials by encouraging creativity and curiosity (Hague &
Payton, 2010). In addition, parental support is very helpful for the success of children's
studies. (Adiputra, Mujiyati, & Hendrowati (2019).
Other studies have shown that the use of technology such as e-text and e-library has
good benefits on students allowing them to make good, creative and up-to-date
presentations (Kranzow & Hyland, 2011). Research conducted by Hague and Payton
(2010) shows that students who use technology extensively and intensively will easily
adopt learning strategies from various media to support the online learning process. In
addition, self-regulation also affects academic achievement (Saputra, Alhadi,
Supriyanto, & Adiputra, 2021).
The results also show that there is a positive correlation between self-directed learning
and learning performance in students who learn in an online-based environment
(Kranzow & Hyland, 2011). Grant et.al. (2010) presents the results of research on the
application of digital literacy to several students in the UK which outlines several
important points, such as providing space for students to be involved in choosing subject
matter, improving communication skills between students through the use of digital
technology and triggering student independence in learning. . This shows that selfdirected learning cannot be separated from digital literacy. This means that self-directed
learning skills in the learning process can be improved through good digital literacy
skills.
The results of this study highlight the importance of teacher support when self-directed
learning is implemented in schools. As a result, teacher support affects positive
emotions and student learning behavior (Schweder & Raufelder, 2019). This strategy
can support the development of independent learning (Toh & Kirschner, 2020).
Especially during the COVID-19 situation, the development of self-directed learning is
very important (Karatas & Arpaci, 2021). Self-directed learning training needs to be
strengthened to develop learning autonomy, and promote lifelong learning (RascónHernán et al., 2019).
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When completing college assignments, students in this era need various kinds of digital
information, both as a reference for independent learning, completion of coursework and
as a reference in research when compiling a thesis into a good and correct scientific
paper format. This is in line with the research of Timothy et al. (2010) showing that
digital technology has a positive effect on self-directed learning through the facilities
and features available to access various sources of information online.
With digital technology, individuals can encourage themselves to learn, solve problems
and find things (Kranzow & Hyland, 2011). The process of online learning and selfdirected learning will also be different when viewed based on the era and generation of
humans. In generations Y and Z (born in 1990 - 2000) who have been exposed to digital
technology from an early age, doing college assignments and independent learning is
greatly facilitated by the Internet which provides access to scientific journals in an
online version that can be downloaded anytime and anywhere (Patak & Akib, 2012).
However, students need to improve their digital literacy in online learning or digital
learning facilitated by educators (Tzur et al., 2021).
With good digital literacy skills, students will easily read and access features contained
in digital technology that make them feel like they receive a reward, for example, when
playing games, getting information as expected or communicating via online with other
people (Feinstein, 2011). The results showed that age and grade level variables created
significant differences in academic digitization (Ayyildiz et al., 2021). It is necessary to
identify digital readiness in teachers so that learning can be maximized (Peled, 2021).
CONCLUSION
Based on the results of the study, it can be concluded that students of Universitas
Lampung have a high initiative to learn independently even though their digital literacy
skills are in the medium category. This happens because during the online learning
process, there are several aspects of digital literacy that are not in direct contact with
self-directed learning. In addition, the research conducted shows that there is a positive
and significant effect of 54.80% on self-directed learning on students' digital literacy
skills in online learning, and the rest is influenced by other supporting factors.
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