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Abstract

Blended learning is the same as hybrid learning, which combines the concept of traditional school
teaching with online learning through personalized instruction for an entire group of students. The
Systematic Literature Review follows the structure of the PRISMA framework (Preferred Reporting
Items for Systematic Review and Meta Analysis). The literature search was carried out in the web
database eric.go.ed under the keyword “Digital Literacy”. Based on the extraction, 40 articles were
selected for analysis. The following results were obtained: (1) The research trend on the impact of
digital skills on blended learning is still dominated by the social science field; (2) The inclusion of
digital devices in blended learning is dominated by the use of LMS (Learning Management System);
several studies have reported combining the use of LMS with metaverse devices such as augmented
reality; (3) The analysis of the differences in digital skills before and after the Covid-19 pandemic can
be seen based on the use of digital platforms.
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1. Introduction

Blended learning is a model that contributes by combining science technology, learning theory and
instructional delivery in a learning framework [1]. The term blended learning has appeared since the
18th century, when the University of Chicago offered a correspondence-based distance learning
program in 1892 [2]. This model is considered the first generation of blended learning. Nowdays, this
teaching platform has been explored in manyways for assisting effective teaching and learning .
including how it contribute to students’ better performanse such as high level of thinking [3]. As it
evolved, blended learning underwent modifications and adaptations as digital technologies evolved.
In the 2000s, the term “blended learning” was interpreted as lectures in which the amount of sitting in
class was reduced. In fact, in 2008, 35% of universities worldwide offered blended learning services
[4] . The next development was the term blended learning with the term learning that combines “face-
to-face” with “online teaching” [4]. The controversial term blended learning is equated with hybrid

learning, which combines the concept of traditional school teaching with online learning through
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personalized instruction for an entire group of students [5]. Blended learning then emerged as a
preferred choice in the learning process because blended learning not only provides more experience
to students but also offers several other benefits that can be considered while applying this blended
learning model such as: B. better accessibility and usability for students to access learning materials,
improve the quality of learning and reduce learning costs [6]. Given the benefits and massive
digitalization, it is predicted that the next blended learning model will include more ICT, which is why
it is called “new normal blended learning”. Online teaching, email, teaching websites, interactive
presentations, learning management systems and virtual devices that are increasingly being introduced
into the learning process [5]. The dramatic changes that have occurred during Covid-2019 are fulfilling
scientists' predictions. In an isolated context during the lockdown, students were forced into the online
dimension of learning [7]. This phase is the starting point for the emergence of more sophisticated
technologies in the blended learning model. It is reported that there are different types of technologies
used, such as cloud development and interactive augmented reality or blended learning models with
virtual reality media [6] The presence of digital technology in the blended learning model should also
be able to improve students' abilities in certain aspects such as the competence to adapt, receive, design
and find information on digital devices. This competence is interpreted as digital competence, which
is closely related to the ability to understand and use digital technology in the continuity of life [8].
Digital competence is one of the 21st century skills that need to be trained and improved [9].

Digital literacy can make it easier for students to use information from different sources. Students
who have the ability to search for information make it easier for them to learn independently [10] . Lee
(2020) explains that digital literacy is the ability to understand and use information in different formats
(text, images, audio, video and animation) from different sources presented through electronic devices
[11]. Digital literacy can also be interpreted as the interests, attitudes and abilities of individuals to
appropriately use digital technology and communication devices to access, manage, integrate, analyze
and evaluate information, to build new knowledge and using intellectual and technical to create and
communicate talent [8]. It can be concluded that digital literacy is inextricably linked to digital-based
learning, including the blended learning model. Because digital technologies play a key role in blended
learning, a certain level of digital literacy is required for students to learn effectively. From 2000 to
2013, 42 studies were reported on the effect of digital competence on various learning approaches,
including 13 studies on the effect of digital competence on learning through blended learning [12].
Considering that the learning process has undergone significant changes during this period, associated
with the dominance of digitalization of learning, this should also have an impact on digital skills.
Therefore, it is important to look at the research demographics related to the impact of digital literacy

on blended learning in the period 2014 to 2023 (RQ1) and to see how the developed blended learning
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models impact digital literacy (RQ2 ) and most importantly see the comparison of digital literacy skills
in blended learning before and during the literature period (RQ3). The problem formulation in this
systematic literature review is: What are the research trends of blended learning worldwide in terms
of academic fields and implications for digital devices? How is blended learning implemented to

improve digital skills? How does blended learning impact digital skills before and after Covid 19?

I1. Method

The Systematic Literature Review follows the structure of the PRISMA framework (Preferred
Reporting Items for Systematic Review and Meta Analysis) [13]. The literature extraction steps are
shown in Figure 1 below. The literature search was carried out in the web database eric.go.ed under
the keyword “Digital Literacy”. This keyword resulted in a search for 3290 articles. Time range
restrictions have been placed for the last 10 years. From this restriction, 2260 articles were obtained.
Restrictions were made by removing articles that were only from research journals and then adding
the keywords “digital literacy + blended learning” so that 812 articles were extracted. In addition, by
adding the keywords digital literacy + blended learning + higher education and then removing articles
not relevant to the problem formulation, 410 articles were extracted. Extraction was done again by
searching based on the following reasons: (1) whether it is an internationally respected journal (Q1 to
Q4); (2) whether the article is a type of experimental research; (3) whether the research uses
experimental methods (quantitative and mix method), (3) whether the research variables are able to
answer the problem formulation of the literature review. This extraction process resulted in the removal
of 40 articles. However, due to the need for analysis, 2 articles in the form of systematic reviews were
included back in the articles to be analyzed as they could answer the problem statement and were used
as base data in the analysis of the literature review that would be developed. Based on this extraction,
40 articles were selected for analysis. In summary, the identity of the articles can be determined from

the supporting information.
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Figure 1. Literature Review Prism adopted from Worner
III.  Results And Discussion

a. Research Trend on the Effect of Digital Literacy Skills on Blended Learning Globally
The research trend on the impact of blended learning on digital skills from 2014 to 2023 can be
seen from several aspects, such as the academic areas involved and the digital tools integrated into the

research. To see the aspects of scientific integration in the research trend, see Figure 2 below.

RESEARCH TRENDS IN THE INFLUENCE
OF BLENDED LEARNING DIGITAL
LITERACY SKILLS ON SCIENTIFIC FIELDS

.

M sains M humaniora teknik tidak spesifik

Figure 2: Blended Learning Research Trend against Scientific Fields
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Figure 2 shows that over the last nine years, 53% of research on the impact of blended learning on
digital skills was conducted in the humanities, 20% in the sciences, 13% in unspecified fields, and only
6% in engineering. The humanities field is dominated by English studies [14]-[16]. There are several
other fields such as education [6], [7], [12], [17]-[20] and basic education [21]-[24]. In the field of
natural sciences, research on blended learning is dominated by the study of life sciences [25][26] as
well as the field of medicine [27] and MINT (natural sciences), technology, engineering and
Mathematics). Only one study was found in the field of engineering[28] and the others did not
specifically describe the scientific area studied [29]-[37].

Digital literacy is defined as the ability to engage critically with technological developments while
developing a social awareness of how a range of factors, including commercial and cultural
understandings, shape the way and use of technology to convey information and meaning can influence
[38]. Digital literacy requires the ability to communicate and present knowledge in different contexts
and for different audiences (visual, audio or textual). Based on this understanding, it can be
hypothesized that the dominance of research related to the impact of digital skills on blended learning
may be due to the limitations of recognizing the impact of digital skills in certain areas such as science
with rigid scientific concepts. In addition, the demand for internships in the natural sciences poses a
difficulty in implementing blended learning.

Blended learning is an educational style in which students learn through electronic and online media
as well as regular face-to-face classroom instruction, allowing students to determine the time, pace and
place of their learning [39]. The presence of digital devices to support online learning in the blended
learning concept is a must. Figure 3 below illustrates the integration of digital devices into blended

learning to see the impact of digital skills.

INTEGRATION OF DIGITAL TOOLS IN
BLENDED LEARNING TO SEE THE EFFECT
OF DIGITAL LITERACY SKILLS

mLMS
® LMS combined Metaverse

M Personal Resourches

Figure 3. Data on the Integration of Digital Devices in Blended Learning to See the Effect
of Digital Literacy Skills

Figure 3 shows that 46% of the research analyzed used a digital platform in the form of LMS
(Learning Management System) for blended learning. The LMS used are very different, such as
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Edmoodo, Google Classroom, etc. However, there are also those that use personal resources. However,
there are also those who use personal resources. There is also research that combines LMS with
metaverse tools such as augmented reality. Interestingly, blended learning research from developing
countries has not really utilized digital platforms in the application of blended learning. There are only
Gmeet or Zoom Meet platforms, which are often used in blended learning. The concept of self-study

combined with classroom study is still in demand.

b. The Implementation of Blended Learning to Improve Digital Literacy Skills

The implementation of blended learning varies around the world. The literature review found that
some institutions have developed their own definition, language and typology[40]. These different
definitions allow institutions to adapt and use the term according to the goals and objectives of their
respective institutions. However, from the data in table 1 below, it can be seen that blended learning

is preferred over fully online learning, although classroom learning is still the preferred choice [41].

Table 1.

Data on students' liking of the Learning Implementation

Classroom learning Online learning Blended learning
N % N % N %
Strongly not prefer 2 1.2 2 1.2 0 0.0
Not prefer 2 1.2 12 7.5 8 5.0
Maybe 37 23.0 44 27.3 50 31.1
Prefer 72 44.7 82 50.9 60 37.3
Strongly prefer 48 29.8 21 13.0 43 26.7
Total 161 100 161 100 161 100

Chun Meng Tang reported that there are three main percentages in the implication of blended

learning based on the different terminology of blended learning as shown in Table 2.

Table 2.

Data on learners' favorability of online media engagement in blended learning

Face to face meetings Online interaction Physical resources Online resources

N % N N N % N %

Not very effective 2 1,2 3 1.9 2 1.2 0 0
Not effective 1 0.6 15 9.3 14 8.7 9 5.6
Maybe 26 16.1 69 42.9 43 26.7 39 24.2
Effective 67 41,6 63 39.1 80 49.7 83 51.6
Very effective 65 40.4 11 6.8 22 13.7 30 18.6
Total 161 100 161 100.0 161 100,0 161 100

Table 2 shows that 78.5% preferred online resources, 52.1% preferred online course announcements,
and only 47.9% preferred online assignment submission. It can be concluded that incorporating e-

books, digital databases, audio or video webcasts is still the first choice rather than just using online
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media to collect assignments. The implementation of blended learning will be very effective when

combined with multiple learning techniques, as shown in Figure 4 [19].
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Figure 4: Respondents' Data on Choice of Blended Learning Implementation Techniques

Respondents believed that blended learning is best and most effective when there are learning
components with the following percentages: Face-to-face meetings (75%) outperform online
interactions (42.5%), and in terms of effectiveness, online Resources (83.75%) better. exceeded
physical resources (42.5%). Blended learning involving digital devices can automatically support the
improvement of digital skills. Digital literacy includes the ability to understand, analyze and evaluate
various information received through digital platforms [11]. Thus, the impact of blended learning on

digital skills can be analyzed, as shown in Figure 5 below.
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Figure 5. Aspect analysis data of the effect of blended learning on digital literacy skills

Based on the data in Figure 5, the content aspect has higher practical utility than the other
components of the blended learning support system. It can be concluded that the blended learning
platform can generally be used to improve digital skills if the aspects of content, activities and
assessment are available in blended learning [8]. It has been found that the development of digital

platforms supported by Metaverse devices can better improve digital skills [6]. It can be seen table 3.
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Table 3.
Results of assessment analysis of learning outcomes using blended learning

Level of appropriateness

Assessment issues

Mean SD Interpretation
1.  Inputs
Learning objectives 4.78 0.44 Highest
Teacehers 4.67 0.50 Highest
Contents 4.33 0.71 High
Technology 4.67 0.50 Highest
Average input 4.60 0.54 Highest
2. Teaching and learning processes
Preparation 4.56 0.65 Highest
Teaching and learning 4.57 0.63 Highest
Presentation and summary of learning results 4.67 0.52 Highest
Average teaching and learning process 4.60 0.60 Highest
3. Outcomes
Learning achievment 4.47 0.73 High
Digital Literacy 4.67 0.50 Highest
Satisfaction 4.67 0.50 Highest
Average outcomes 4.59 0.58 Highest
Average outcomes 4.59 0.58 Highest
4. Feedback
Learning achievment 4.67 0.50 Highest
Digital literacy 4.56 0.73 Highest
Expert opinions 4.78 0.44 Highest
Average feedback 4.67 0.56 Highest
Overall average 4.60 0.59 Highest

Thongkhane Soutthaboualy reported that one of the most important learning outcomes when using
blended learning is digital literacy. The results in table 3 demonstrate that blended learning, supported
by digital platforms and combined with augmented reality, can deliver the best assessment results for
digital skills. It can be concluded that there is a clear connection between the complexity of digital
devices and digital skills.

c. The Effect Of Blended Learning On Digital Literacy Skills Before And After Covid-19

The effect of blended learning on digital skills cannot be compared holistically. However, this can
be seen by comparing the implementation of blended learning before and after Covid-19. The use of
LMS as a supporting medium has increased significantly in blended learning after Covid-19. The
combination model of face-to-face and online learning is no longer used as often because digital
platforms allow it to take both aspects into account.

TREND OF BLENDED LEARNING

IMPLEMENTATION BEFORE AND AFTER
COVID-19

sebelum covid-19 ® setelah covid-19

[5]
digital platform face to face + online
learning

Figure 6.Trend of blended learning implementation before and after covid-19
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The trend towards blended learning can be seen in Figure 6. The use of LMS as a supporting
medium has increased significantly after the emergence of Covid-19 in blended learning. The
combination model of face-to-face and online learning is no longer used as often because digital
platforms allow it to take both aspects into account. This obviously impacts digital literacy skills. The
improvement in digital skills can be seen from the fact that students find it easier to participate in

online learning and solve all problems using digital devices [4].

IV. Conclusions

Based on the analysis, can concluded that the research trend on the impact of digital skills on
blended learning is still dominated by the social science field, the inclusion of digital devices in
blended learning is dominated by the use of LMS (Learning Management System); several studies
have reported combining the use of LMS with metaverse devices such as augmented reality, the
analysis of the differences in digital skills before and after the Co-19 pandemic can be seen based on
the use of digital platforms. It is known that during and after the pandemic, the use of digital platforms
has become more common than before the pandemic, where face-to-face meetings combined with
online learning are still required. It can therefore be assumed that high use of digital devices also has

an impact on digital skills.
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