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ABSTRACT

This study aims to determine the effect of students’ metacognition and digital literacy skills on virtual lectures
in the COVID-19 pandemic on achievement in the “Methods and Strategy on Physic Learning (MSPL)” course.
The data was collected using a survey method which involved all 42 physics education students. The data analy-
sis was carried out in two stages, namely the categorization stage and the correlation stage. Based on the data
and analysis, it is known that the metacognition skill of physics education students is dominated by the “high”
category with 40.47%, followed by the “medium” category at 35.71%, and the remaining 23.82% are at “low”
category. As for the digital literacy, the variable is not much different from the metacognition skill, which is
dominated by students with high category digital literacy skills at 42.85%, “moderate” category at 33.33%, and
the rest 23.82% are at “low” category. Likewise, in the variable conceptualization of the concept of physics and
physics learning strategies, physics students who are in the “high” category is more dominant than the “medium”
and “low” categories, which are 33.33% and 28.58%, respectively. Based on the ANOVA table, it is known that
the value of sig. 0,000, which is less than (<) 0.05. It can be said that X1 (metacognition) and X2 (digital literacy)
simultaneously affect the Y variable (mastery of the MSPL concept). This is also reinforced by the calculated F
value of 313.111> F table 3.22. It means that the two variables X1 and X2, simultaneously affect the Y variable
(mastery of the MSPL concept).
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INTRODUCTION

One crucial factor in the success of lear-
ning physics is the mastery of methods and stra-
tegies in learning of physics. The use and appli-
cation of an appropriate model and strategy in
learning, including physics learning, will be able
to optimize the learning outcomes of students
(Alcina, 2011; Kuspriyanto & Siagian, 2013).
This is also reinforced by previous research by
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Halim (2012), Mariko, (2015), Darmayanti and
Sulisworo (2016), Halim (2017), and Dewi (2019)
about learning strategies on learning outcomes in
physics. Appropriate methods, techniques and
strategies in learning can increase understanding
of the subject (Jarzabkowski & Wohittington,
2008; Johnson et al., 2017). Thus the mastery of
methods and strategies in physics learning must
be mastered by teachers and prospective physics
teachers so that the results of the physics learning
process are optimal.
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Bearing in mind that physics is one of the
sciences, which is the basis of the development
of science and technology, so success in learning
also means success in mastering future science
and technology. Science and technology are con-
tinually moving from an emerging field to more
established and interdisciplinary (Dhillon et al.,
2017). This is in line with the opinion Sohibun
and Ade (2017) that an increased inability in
the context of adjusting to changes and entering
the era of globalization can be done, among ot-
hers, through improving the skill of students in
learning physics. Therefore, mastery of physics
learning methods and strategies is a necessity to
prepare qualified human resources, especially in
terms of mastering science and technology. This
is because the approach to teaching and learning
in schools has been and continues to develop ra-
pidly over the past 50 years (Meltzer & Thornton,
2012; Slavich & Zimbardo, 2012). This is in line
with the suggestion from Sunarno (2019) that the
science learning strategy in the classroom must
contribute to the formation of creative characters
for future generations who are reliable in the fu-
ture. The expected generation is superior, inno-
vative, which gives reinforcement to the creative
economy.

Seeing the urgency of the science-physics
learning process, the introduction of various fac-
tors related to it must be a serious concern. Phy-
sics instruction academics have established va-
rious instructional strategies to improve physics
learners’ theoretical education (Von Korff et al.,
2016). Appropriate learning strategies can also
reduce student misconceptions in learning phy-
sics (Akmam et al., 2018) and increase students’
understanding of the subject matter (Azlan et al.,
2020). The introduction and knowledge of sup-
porting factors and obstacles to the success of the
physics learning process will create an effective
and efficient learning process of physics so that
the productivity of learning physics will increase.
This is in line with the explanation of Fakhrur-
razi (2018) that to improve effective learning, the
right strategy is needed so that learning can run
optimally and effectively. Besides, Daulae (2014)
also explained that effective learning is what pro-
duces learning that is useful and aims to students
through the use of appropriate procedures. The-
refore, by knowing the supporting and inhibiting
factors of the learning process, an appropriate
physics learning process, procedure, and strategy
will be obtained.

According to Setyosari (2017), effective
learning can be defined as learning that success-
fully achieves students’ learning goals as expected
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by the teacher. According to Dunlosky et al.
(2013), effective learning is influenced by lear-
ning conditions (methods, strategies and techni-
ques), student characteristics, material, and cri-
teria assignments. This is reinforced by Eysenck
(2012) and Harris (2019) opinion that the use of
learning plans (methods, techniques and strate-
gies) is beneficial in achieving learning objectives.

For physics education students to be able
to develop effective learning that can achieve re-
sults by the targets set, the students are required
to follow the course “physics learning methods
and strategies” that are mandatory. This course
aims to equip students with the skill to create and
develop dynamic, effective, and efficient learning
processes. All students who take courses are intro-
duced to various models, methods, strategies, and
technical learning of physics, both through lectu-
res, discussions, and feedback as well as through
teaching practice by implementing the models,
methods, strategies, and technical learning of
physics. In essence, the course equips students
to have more effective classroom management
skills. This is as Erwinsyah’s (2017) opinion that
the implementation of classroom management
can improve the effectiveness of the teaching and
learning process which includes: planning lear-
ning, directing, arranging classrooms, communi-
cation; and control.

During the COVID-19 pandemic, the pro-
cess of lecturing on methods and strategies for
learning physics and physics was done through
virtual learning by utilizing computer technology
and the internet network. Virtual learning mo-
dels occur throughout all levels of education in
Indonesia, from elementary schools to tertiary
institutions (Bao, 2020; Pujilestari, 2020; Yusti-
na et al., 2020). Virtual learning is carried out in
the context of implementing government policy
as an effort to prevent and spread the COVID-19
disease which has now become a global epidemic
(Almarzooq et al., 2020; Widyaningrum, 2020;
Zuo et al., 2020). For this reason, the implemen-
tation of virtual learning is a necessity that must
be followed by all physics students at Sulthan
Thaha Saifuddin-Jambi State Islamic University,
and both domiciled in cities and villages.

During the COVID-19 outbreak and virtu-
al lectures, there were many obstacles or obstac-
les faced by physics students. Psychologically, the
obstacles or constraints to implementing virtual
lectures, for example, are the concern over CO-
VID-19 disease itself, during which physical ac-
cess was limited by the government with social
policies and physical distancing so that psycho-
logically became a separate obstacle. One form
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of psychological barriers to learning is anxiety.
According to Kurniawati & Siswono’s (2014)
research, that students’ anxiety and self-efficacy
together influence the skill to problem-solve with
a coefficient of determination of 31.15%. Besi-
des, Wicaksono & Saufi (2013) also found that
more anxious students would try harder, but their
understanding would worsen, making them more
anxious.

Also, geographically, Jambi province is
one of the provinces with relatively large areas
and is dominated by rural areas. This is also rein-
forced by the results of Riduan et al. (2015) rese-
arch that in Jambi province, there are still many
relatively underdeveloped villages. In general,
the rural areas of Jambi province, where many
physics students live, do not yet have an internet
network and there are even many villages that
have limited and no electricity networks. Wibo-
wo & Asvaliantina (2018) mentioned that one of
the regencies in Jambi Province (Tanjung Jabung
Barat) at this time to meet the electricity needs of
the government launched a 10,000 MegaWatt of
power plant development program as it is under-
stood that the internet and electricity networks
are the main requirements in implementing vir-
tual lectures. If the facilities are not available or
are very limited, it will increase the psychological
barriers of students in conducting virtual lectures.

Economically, rural areas in Jambi provin-
ce have relatively low incomes. Most of their sour-
ces of income come from farming and gardening
and a small proportion of raising livestock. Du-
ring the COVID-19 pandemic, the community’s
economic sector in Jambi was severely affected.
Economic production and income, in general,
have declined. This situation (the decline in the
community’s economy) indirectly or directly
contributed to the psychological impact on stu-
dents, where they had to provide (buy) an in-
ternet package at a price that was still relatively
expensive to follow virtual lectures. The price is
relatively high with limited availability, of course,
brings its anxiety for students.

Besides, psychological barriers also arise
because of the anxiety experienced by students
over their skill to attend a virtual lecture program
for the first time. Where virtual lecture imple-
mentation uses and utilizes a variety of learning
applications that were previously rarely used and
have never even been used at all. Therefore, to be
successful in attending virtual lectures in the CO-
VID-19 pandemic, physics students must be fami-
liar with and be able to operate a variety of digital
applications used by lecturers, such as zoom app-
lications, Google classroom, quizzes and others.
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In short, to successfully follow the lecture process
virtually, every student must have digital literacy
skills. Various obstacles in virtual learning are
also experienced by students and students, even
teachers and lecturers. This is as a result of rese-
arch (Purwanto et al., 2020) that there are several
obstacles experienced by students, teachers, and
parents in online teaching and learning activities.
Mastery of technology is still lacking, the additi-
on of internet quota costs, the existence of addi-
tional work for parents in assisting child learning,
communication and socialization between stu-
dents, teachers, and parents is reduced and wor-
king hours are becoming unlimited for teachers
because they have to communicate.

Digital literacy is the ability to know and
use various digital information to solve the prob-
lem at hand. Donaldson & Alker (2019) and Wa-
hono & Effrisanti (2018) mentioned that digital
literacy is a concept that talks about relevant
literacy and literacy based on competence and
technology, communication skills, but emphasi-
ze the skill to evaluate information better. Accor-
ding to Bawden (2008), Ng (2012), and Maulana
(2019), digital literacy is a skill to use and under-
stand the use of communication and information
technology, for example in supporting education
and the economy. As for Gillen (2014), A’yuni
(2015), and Julien (2018), digital literacy is the
skill to understand and use information from va-
rious digital sources. So we can understand that
digital literacy is the skill to support a better and
advanced life.

With this digital literacy skill too, the CO-
VID-19 pandemic problem and virtual recovery
can be reduced by its negative impact (psycholo-
gical impact of student anxiety). Through digital
literacy, they will obtain accurate digital informa-
tion as material for decision making. This is in
line with the Eshet (2004), Lankshear & Knobel
(2015), and Maulana (2019) opinion that digital
literacy has many benefits, for example, being
able to find valuable information to make better
decisions.

Likewise related to virtual recovery, digital
literacy will play a role in recognizing, understan-
ding, and using the right applications to support
virtual lecturing. This is in line with the results of
Nurjanah et al. (2017) research that overall digi-
tal literacy has a significant relationship with the
quality of the use of e-resources, with the cate-
gory of very high correlation, meaning that di-
gital literacy is a very decisive factor for the high
quality of use e-resources. The results of Akbar
& Anggraeni’s research (2017) also mentioned
that students who have good digital literacy skills
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would have better scientific writing skills (final
thesis), so they have better chances of graduating.
Besides, digital literacy also allows teachers and
lecturers to create creative, innovative, and con-
temporary learning innovations (Puspito, 2017).
For this reason, digital literacy has a vital role in
the success of students in following virtual reco-
very during the COVID-19 pandemic. According
to Kurniawati and Baroroh (2016) that one of the
factors affecting the level of digital media literacy
is primarily a family environment.

In addition to digital literacy skills, in the
COVID-19 pandemic situation with various prob-
lems that arise as described above, students must
also have good metacognition skills. Metacogni-
tion is related to a person’s awareness of his thin-
king and skill to regulate his thinking in learning
or solving problems (Anggo, 2012). According to
Fleming et al. (2012) and Anggo (2011), meta-
cognition is an awareness of cognition and the re-
gulation of one’s cognition. Flavell, as quoted by
Hong (2020), stated that metacognition includes
areas of metacognitive knowledge, metacogniti-
ve experience, activation of strategies, and goals.
Fox & Riconscente (2008) states that metacogni-
tion is a person’s skill to regulate himself. Fletcher
and Carruthers (2012) also mentioned that meta-
cognition is a shared skill consisting of a variety
of self-management strategies obtained through
individual and cultural learning.

According to Kuhn (2000), Lai (2011) and
Hong (2020), metacognitive knowledge includes
knowledge about oneself as a learner and the fac-
tors that can influence performance, knowledge
of strategy, and knowledge of when and why to
use strategy. In short (Mahmood & Batool, 2016)
said that metacognition refers to the knowledge
that people have about their thought processes.
Also in the metacognitive handbook in educati-
on that includes understanding strategies, meta-
cognitive strategiesn and understanding, writing,
science and mathematics, individual differences,
self-regulated learning, technology, guidance, and
measurement are important resources for resear-
chers, lecturers, students, curriculum developers,
teachers, and are included in educational practice
(Hacker et al., 2009). This is in line with Garrison
& Akyol (2015) that metacognition is the cogni-
tive skill needed to achieve deep and meaningful
learning.

Based on the description above, it can be
understood that metacognition is closely related
to a person’s skill to manage themselves, inclu-
ding in terms of using the strategies they have to
achieve their goals. With this metacognition skill,
they will be able to understand themselves and
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manage or control themselves in dealing with an-
xiety both during the COVID-19 pandemic and
in other situations. With this metacognition skill
too, a person will be able to optimize his full po-
tential in dealing with existing situations, name-
ly the COVID-19 pandemic and virtual lectures.
Those with good metacognition skills will have a
variety of strategies to solve the problems faced
and be the driving force to be more productive.
According to research conducted by Riyadi et al.
(2018) shows that metacognition is closely rela-
ted to student’s self-efficacy and chemical litera-
cy. According to Hong (2020), metacognition is
also related to the learning process, motivation,
thought journey, and creativity. Magno (2010)
also mentioned that metacognition is closely rela-
ted to one’s critical thinking skills. Metacognition
also affects a person’s skill to do social interac-
tions (Frith, 2012) and make a decision (Yeung &
Summerfield, 2012).

Based on the description above, the rese-
arch focus is to see the extent of the influence of
the skill of metacognition and digital literacy of
physics students in mastering concepts in the phy-
sics teaching methods and strategies course. This
becomes very important, considering that the
three variables are interrelated parts, both in the
COVID-19 pandemic and the future. By knowing
the influence of the metacognition and digital li-
teracy skills of physics students in mastering con-
cepts in this physics learning method and strategy
course, universities can take appropriate policies
for the future. Likewise, lecturers can better pre-
pare this course by seeing and involving the skill
of digital literacy and metacognition skills of stu-
dents, so that the virtual lecturing process in the
future can run more optimally.

METHODS

The survey method was chosen because it
was considered the most appropriate way to col-
lect the required data related to all variables in this
study. This is consistent with the opinion of Story
& Tait (2019) that survey researchers provide evi-
dence about practice, attitudes, and knowledge.
Besides, Fink (2010) also mentioned that surveys
are a system for collecting valid information from
or about people to describe, compare, or explain
respondent’s knowledge, attitudes, and behavior.
Therefore the data collected and collected in this
study are the skill of metacognition, digital litera-
cy, and mastery of concepts in the physics teach-
ing methods and strategies.

The respondents involved in this study
were 42 physics education students at the Tar-
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biyah and Teacher Training faculties at Sulthan
Thaha Saifuddin State Islamic University, Jambi,
Indonesia, from class A and B. All students in-
volved were 4th-semester students who participa-
ted in the lecture on “physics learning methods
and strategies” during the COVID-19 pandemic,
which was between January-June 2020. Respon-
dents, most of them majoring in physics, were
90% domiciled in Jambi province and spread al-
most all districts, both in urban and rural areas.
The remaining 10% comes from other provinces
in Indonesia.

Variable measurements are carried out
using instruments arranged in such a way that
the validity and reliability of the instruments are
highly guaranteed. Each instrument is arranged
based on indicators on each variable, and judg-
ment experts are carried out before being used
to collect data. This is in line with the opinion
of Yusup (2018) that to obtain correct data for
conclusions that are by the actual situation, a va-
lid and consistent and appropriate instrument is
needed in providing data on research results. The
data collection is done at the end of the semester
examination so that all respondents collect data
virtually at the same time.

After all the data has been collected, an
analysis is carried out in two stages. The first sta-
ge is to group all variables (metacognition skills,
digital literacy, and mastery of concepts of phy-
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sics learning methods and strategies) into high,
medium and low categories. The categorizati-
on is done based on the score obtained by each
student after taking the test, the final semester
exam. It aims to see how the tendency of physics
students in each of these variables. Then in the
second stage, a bivariate correlation test is per-
formed, which is to see how the effect of digital
metacognition and literacy on the mastery of the
concepts of methods and strategies for learning
physics? Besides, to find out or predict how far
the influence between the independent variable
and the dependent variable is, a regression test
is performed. After completing the data analysis,
the next step is to discuss and draw conclusions.

RESULTS AND DISCUSSION

Based on the measurement of research
variables, namely metacognition, digital literacy,
and mastery of the concepts of Physics Learning
Methods and strategies during the COVID-19 pe-
riod performed virtually to all respondents. After
the data is analyzed, it is known that the skill of
physics education students as respondents varies,
some are in the “high”, “medium” and “low” ca-
tegories. In more detail, the categories of skills of
physics education students (respondent) can be
seen in Table 1 below.

Table 1. Skill Categories of Physics Education Department Students

Variables Score Number of Respondents Percentage (%) Category
14-20 17 40,47 High
. 7-13 15 35,71 Moderate
Meta-cognitions
0-6 10 23,82 Low
Total 42 100
14-20 18 42,85 High
. ) 7-13 14 33,33 Moderate
Digital Literacy
0-6 10 23,82 Low
Total 42 100
14-20 16 38,09 High
7-13 14 33,33 Moderate
MSPL Concept
0-6 12 28,58 Low
Total 42 100

MSPL: Methods and Strategies on Physics Learning

Based on Table 1 above, it can be under-
stood that the metacognition skill of physics
education students is dominated by the “high”
category with 40.47%, followed by the “me-
dium” category at 35.71%, and the remaining
23.82% are at “low” category. As for the digital

literacy, the variable is not much different from
the metacognition skill, which is dominated by
students with high category digital literacy skills
at 42.85%, “moderate” category at 33.33%, and
the rest 23.82% are at “low” category. Likewi-
se, in the variable conceptualization of the con-
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cept of physics and physics learning strategies,
physics students who are in the “high” category
also appear to be more dominant than the “me-
dium” and “low” categories, which are 33.33%
and 28.58%, respectively. Therefore, if existing
data is preferred, the skill of physics students in
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all three aspects/variables is good enough in ge-
neral. However, if the category “medium” and
“low” (middle to lower category) then the skill of
physics students is still relatively low in general
because more than 50% are in the lower middle
class.

Table 2. Description of Correlation Analysis Results for all Variables

Meta-cognition Digital Literacy MSPL

Meta-cognition Pearson Correlation 1 .945™ .970™

Sig. (2-tailed) .000 .000

N 42 42 42
Digital Literacy Pearson Correlation .945™ 1 918"

Sig. (2-tailed) .000 .000

N 42 42 42
MSPL Pearson Correlation .970™ 918" 1

Sig. (2-tailed) .000 .000

N 42 42 42

** Correlation is significant at the 0.01 level (2-tailed).

Based on the value of sig. (2-tailed) bet-
ween the Metacognition variable and MSPL is
0,000 <0.05; thus, it can be understood that there
is a significant correlation between variable X1
(metacognition) and Y variable (MSPL). Further-
more, for the Digital Literacy variable, the value
of sig. (2-tailed) is 0,000 <0.5. That means there
is also a significant correlation between X2 (digi-
tal literacy) and Y (MSPL).

The calculated R-value is between the va-
riable X1 (metacognition) of 0.970> from the R

table, which is 0.304 (for n = 42 is 0.304 with 5%
significance). It shows that there is a significant
correlation between variable X1 (metacognition)
and Y variable (MSPL). The calculated R-value
on the variable X2 (digital literacy) against the
Y variable (MSPL) is 0.918> from the R table,
which is 0.304 (for n = 42 is 0.304 with 5% sig-
nificance). Thus it can be said that there is a sig-
nificant correlation between variable X2 (digital
literacy) and Y variable (MSPL).

Table 3. Description of Correlation Analysis Results Between Variables

Model R R Square

Adjusted R Square

Std. Error of the Estimate

1 970° 941

938 1.191

a. Predictors: (Constant), Digital Literacy, Metacognition

Based on the Summary model Table 3
above, the calculated R-value is 0.970> from
the R table, which is 0.304 (for n = 42 is 0.304
with a significance of 5%). It shows that there is
a significant contribution between variable X1
(metacognition) and X2 (digital literacy) with Y

variable (MSPL). Thus it can be said that meta-
cognition skills and digital literacy skills influen-
ce 97% mastery of MSPL concepts in physics
students through virtual learning during the CO-
VID-19 pandemic, and other factors influence the
remaining 3%.

Table 4. Description of the Analysis of Simultaneous Test of Independent Variables against Bound

Variables (Analysis of Variants)

Model Sum of Squares df Mean Square F Sig.
1 Regression 888.297 2 444.149 313.111 .000?
Residual 55.322 39 1.419
Total 943.619 41

a. Predictors: (Constant), Digital Literacy, Metacognition

b. Dependent Variable: MSPL

Based on Table 4 above, it is known that
the value of sig. 0,000, which means less than
(<) 0.05, it can be said that X1 (metacognition)
and X2 (digital literacy) simultaneously affect the
variable Y (mastery of the MSPL concept). This
is also reinforced by the calculated F value of
313.111> F table 3.22. This means that the two

variables X1 and X2, simultaneously affect the Y
variable (mastery of the MSPL concept).

Based on the research and analysis data, it
is known that in general the metacognition skills
of physics students are dominated by the “high”
category with 40.47%, followed by the skill of
the “medium” category with 35.71%, and the re-
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maining 23.82 % is in the “low” category. This
shows that in general, the skill of physics students
in controlling their thinking skills, the strategy of
implementing lecture assignments is relatively
good. As explained by (Fleming & Lau, 2014),
metacognition is the skill to recognize one’s suc-
cessful cognitive processes, for example, percep-
tual tasks or memory. Likewise, the opinion of
Mahmood & Batool (2016) stated that metacog-
nition refers to the knowledge people have about
their thinking processes.

Besides, the data on metacognition above
also shows that in general, (40.47%) physics edu-
cation students were able to regulate themselves
in the learning process during the COVID-19
pandemic. This is as said by Hédndel et al. (2013)
that metacognition is a central component in a
self-regulated learning process. Because metacog-
nition is also closely related to critical thinking
skills (Magno, 2010), the skill to interact socially
(Frith, 2012), the success of students in science
learning processes including physics (Zohar &
Barzilai, 2013), one’s skill to regulate himself for
himself study independently, the data above also
means that the skill of physics students, in this
case, is relatively good.

Based on the metacognition data, the lec-
turer or teacher can carry out the learning or re-
covery process by involving various media and
learning resources by metacognition. Besides,
teachers and lecturers also need to use learning
models and strategies that provide opportunities
for student learning independently and with good
metacognition skills. Thus the virtual learning
pattern in the COVID-19 pandemic, although it
had an impact on the emergence of dissatisfac-
tion with students and students, could still be
overcome and resolved well by around 40.47% of
physics education students.

For the group of students with metacogni-
tion skills in the “medium” category of 35.71%,
and the remaining 23.82% are in the “low” ca-
tegory, teachers/lecturers need to pay relatively
serious attention. This is considering their skill
to control themselves in terms of independent
learning is still relatively not optimal. Therefo-
re, teachers and lecturers need to apply learning
models that encourage the development of stu-
dent/student metacognition, for example with
problem-based learning (Amir, 2018), or learning
that is oriented towards problem-solving (Romli,
2010). Also, teachers/lecturers should use lear-
ning models that have been scientifically proven
to improve the metacognition of students, for
example, discovery learning (Mawaddah & Su-
yitno., 2015), HOCS learning models (Leou et
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al., 2006) or the use of specific teaching materi-
als, for example, based on constructivist (Hapsa-
ri & Widodo, 2016), or using teaching materials
concerning their use (Kramarski & Kohen, 2017).
The use of learning structures and models, me-
dia, and specific learning resources to improve
students’ metacognition skills are also in line with
the opinions of Rao et al. (2017) that learning
and pedagogical environments can foster student
metacognition.

The variable digital literacy is not much
different from the skill of metacognition, which is
dominated by students with digital literacy skills
with the category of “high” with 42.85%. This
shows that in general physics education students
at the Faculty of Tarbiyah and Teacher Training
at the Sulthan Thaha Saifuddin Jambi State Isla-
mic University have relatively good digital infor-
mation access skills. This is in line with the results
of research (Nurjanah et al., 2017) that the basic
skill of digital literacy has a significant relation-
ship with the quality of the use of e-resources.
This means that 42.85% of students are better
able to use digital learning resources to support
their learning process during the COVID-19 pan-
demic.

For students (students) with good digital
literacy skills (42.85%) teachers and lecturers can
carry out virtual learning more optimally. With
their excellent digital literacy skills, students will
be able to access a variety of learning resources,
including the use of learning applications more
optimally. Therefore, these teachers can combine
several virtual learning resources, using different
learning applications and various virtual learning
models. The diversity of learning resources, vir-
tual learning models, and learning applications
used will further encourage student creativity in
virtual learning. This can precisely improve stu-
dents’ digital literacy skills more optimally.

Still referring to the research data on Table
1, it was stated that the students’ digital literacy
skill is in the “medium” category with 33.33%
and the rest 23.82% are in the “low” category.
Therefore it can be said that there are around
57.15% of physics education students have low
to medium digital literacy skills. Concerning this
group, lecturers and teachers should take conc-
rete steps so that these skills can be immediately
improved so that they do not have an impact on
student learning processes and outcomes. Also,
efforts to increase digital literacy skills are sig-
nificant because they are also closely related to
life today, for example in understanding of all ty-
pes of cybercrime such as online theft via credit
cards (carding), recognizing the characteristics of
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fake sites (phishing), fraud via email, and others
(Maulana, 2019), including to avoid hoaxes or
news (Gumilar, 2017).

In the current education field, digital lite-
racy skills are essential. This is as said by Harjo-
no (2018) that mastery of digital literacy in the
context of learning can streamline, facilitate, and
strengthen the process and results of education.
For this reason, increasing the digital literacy
skill of students and students is a necessity. Some
efforts to improve students’ digital literacy skills
include, among others, incorporating digital lite-
racy as a structured learning mechanism in the
curriculum, or at least integrated with the lear-
ning process (Puspito, 2017). Also, as an effort to
increase digital literacy teachers and lecturers can
use specific learning models, for example, blen-
ded learning (Masitoh, 2018) and their learning
tools (Mustakim et al., 2019), virtual-based in-
quiry learning (Saputra et al., 2017) and literacy-
oriented learning (Ibda, 2020).

As another alternative to improve digital li-
teracy skills is the use of digital-based equipment,
for example, android. As said by Balya et al.
(2018) that the use of android in learning can also
encourage increased digital literacy of students
and students, as well as the use of digital learning
resources (Aprilia et al., 2017). Enhancing digital
literacy skills can also be done with various in-
ternet-based activities, such as webinar activities
(Sugiyo et al., 2018) or through special training
oriented to digital media (Prasanti & Indriant,
2017), (Rahmawan, 2018) digital teaching mate-
rials development (Smaragdina et al., 2020). The
existence of various innovations in learning-ori-
ented to digital literacy is expected to improve the
digital literacy skills of physics students, especial-
ly during the COVID-19 pandemic.

As for the variables related to the concept
of physics learning methods and strategies, phy-
sics students who are in the “high” category of
38.09% also appear to be more dominant than
the “medium” and “low” categories, respecti-
vely 33.33% and 28.58%. Therefore, if existing
data is preferred, the skill of physics students in
all three aspects/variables is good enough in ge-
neral. However, if the category “medium” and
“low” (middle to lower category) then the skill of
physics students is still relatively low in general
because more than 50% are in the lower middle
class. Therefore, optimizing student learning out-
comes in this course still needs to be improved.
This is because this course has become one of the
ways to improve the competence (pedagogy) of
prospective teacher students.
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With the increase in pedagogical skills,
especially the skill in terms of using appropriate
learning methods and structures, the implemen-
tation of media and teaching materials, and ot-
hers until the skill of teachers to assess learning
outcomes, the quality of human resources from
education will also improve. Some previous re-
search has proven that innovation and creativity
of the learning process through specific methods
and learning structures can improve the quality
of the process and student learning outcomes.
Some of the research, for example, conducted
by Halim (2012) which concluded that there is
an influence of learning strategies on learning
outcomes in physics. The results of Komariyah
& Syam (2016) , Sari (2016), and Hosnah (2017)
research also show that specific learning models
(STAD and inquiry types) can improve science
process skills and student learning outcomes. The
point is that learning methods and strategies are
essential to create a quality learning process and
must be mastered by teachers and prospective te-
achers.

In this study, it was found that the skill of
metacognition and digital literacy significantly
affected the mastery of concepts in the “physics-
MSPL learning methods and strategies”, as pre-
sented in Table 2 above. In the table, it is stated
that based on the R-value, it is known that the
calculated R-value between X1 variable (me-
tacognition) of 0.970> from R table, which is
0.304 (for n = 42 is 0.304 with a significance of
5%). It shows that there is a significant correlati-
on between variable X1 (metacognition) and Y
variable (MSPL). The calculated R-value on the
variable X2 (digital literacy) against the Y variab-
le (MSPL) is 0.918> from the R table, which is
0.304 (for n = 42 is 0.304 with a significance of
5%). Thus it can be said that there is a significant
correlation between variable X2 (digital literacy)
and Y variable (MSPL). Also, tables 3 and 4 show
that together (metacognition and digital literacy
skills) affect the skill of students to master the
course. With this finding, improving the skill of
prospective physics teacher students can be done
through developing metacognition skills and digi-
tal literacy skills. This is because the three variab-
les significantly influence each other.

Although the three variables (metacogniti-
on, digital literacy, and mastery of MSPL con-
cepts) are interrelated, students of physics edu-
cation who can master the concept in the “high”
category are only 38.09% and the remaining
61.91% (Table 1) in the “moderate” category and
“low” (lower middle category). This shows that
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there are other factors outside of metacognition
and digital literacy that affect learning outcomes.
One of the factors that are strongly suspected is
the existence of constraints in facilities and inf-
rastructure, namely electricity and internet net-
works. This is based on the results of more in-
depth data analysis, and it is known that students
with mastery of the MSPL concept are of low
category, in general, they are domiciled in rural
areas with relatively difficult access to electricity
and internet networks, both in quality and quan-
tity. Even to follow the virtual learning process,
they have to go to certain areas, and in some
cases, some students climb trees to get internet
signals. The situation certainly has an impact on
mastering the MSPL concept, because the MSPL
lecture itself is implemented virtually so that the
internet and electricity networks are vital and de-
cisive.

Referring to the results of this study, ef-
forts to improve learning outcomes in general,
including skills, knowledge, and attitudes can be
made by involving digital metacognition and lite-
racy together. The skill of metacognition, allows
students to manage, control themselves in the
learning process and they are also able to reduce
psychological barriers from various problems that
arise in certain situations, such as the COVID-19
pandemic as it is today. Whereas with their digi-
tal literacy skills, they can utilize virtual learning
resources optimally so that the limitations and
shortcomings of learning resources and media
can be overcome properly. Thus, further studies
need to be carried out whether digital metacog-
nition and literacy also significantly influence
student and student learning outcomes related to
subjects that require specific learning assistance,
for example learning experimentally, learning
to grow catacombs, and in children with special
needs.

CONCLUSION

Based on the data and analysis, it can
be understood that the metacognition skill of
physics education students is dominated by the
“high” category with 40.47%, followed by the
“medium” category at 35.71%, and the remai-
ning 23.82% are at “low” category. As for the
digital literacy, the variable is not much different
from the metacognition skill, which is domina-
ted by students with high category digital literacy
skills at 42.85%, “moderate” category at 33.33%,
and the rest 23.82% are at “low” category. Like-
wise, in the variable conceptualization of the con-
cept of physics and physics learning strategies,
physics students who are in the “high” category
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also appear to be more dominant than the “me-
dium” and “low” categories, which are 33.33%
and 28.58%, respectively. Based on the ANOVA
table, it is known that the value of sig. 0,000,
which means less than (<) 0.05. It can be said
that X1 (metacognition) and X2 (digital literacy)
simultaneously affect the Y variable (mastery of
the MSPL concept). This is also reinforced by the
calculated F value of 313.111> F table 3.22. This
means that the two variables X1 and X2, simul-
taneously affect the Y variable (mastery of the
MSPL concept).
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