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ABSTRACT Biology learning in the 215t century makes students understand concepts, including excretory system learning. Self-
regulated learning is how students learn independently, with digital literacy skills, which should be maintained as students must
control their use of technology and information in learning. This research aimed to analyze the relationship between self-regulated
learning with the conceptual understanding of the excretory system and digital literacy with the conceptual understanding of the
excretory system. Then also, the relationship between self-regulated learning and digital literacy as a whole with the conceptual
understanding of the excretory system in a high school with a post-pandemic learning situation. This research was held for two
months, from March until April 2022, in SMAN 6 Jakarta, involving 94 students of class XI Science as samples. A descriptive
correlational study was chosen, while questionnaires and tests were used as instruments. The hypothesis test shows a multiple linear
regression model in Y=-12.495+0.345X1+0.680Xz with the model significance of 0.000 and 0.062 as relationship linearity, then
concludes that there is a positive relationship which is significant and linear between self-regulated learning and digital literacy

simultaneously with excretory system conceptual understanding.
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1. INTRODUCTION

Biology learning in the 21t century requires every
student to learn with a series of aspects summarized in the
6Cs, such as critical thinking, collaboration,
communication, creativity, citizenship, and
connectivity/character education (Fullan, Quinn &
McEachen, 2017). Biology, as an element of science,
requires students to be able to gain understanding from
various ways of thinking, including mastery of concepts
(Greene et al.,, 2019). Concepts need to be mastered in
Biology, especially in Anatomy and Physiology, which
requires understanding every organ system in the living
body, including the excretory organ system. The
curriculum in Indonesia states that students must be able
to analyze the relationship between structures of the
excretory organ with processes and organ dysfunctions as
learning outcomes (Ristanto, Rahayu & Mutmainah, 2021).

Remote learning during the COVID-19 pandemic has
shown learning loss among students, with some indications
of losing learning progress in literacy that is comparable to
six months of learning and numeracy which is similar to
five months of learning (Engzell, Frey & Verhagen, 2021.;
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Ministry of Education and Culture, 2021). The excretory
system is a difficult biology chapter for students, making
students tend to only accept and memorize what is given
by the teacher without developing concepts, so that
students' knowledge becomes limited and difficult to
answer problem-based questions, as evidence shown by
research on high school students in several regions
(Simorangkir & Napitupulu, 2020; Wardyaningrum &
Suyanto, 2019; Rindah, Dwiastuti & Rinanto, 2019).
Limited knowledge among students makes 215-century
learning demands for conceptual understanding difficult to
be fulfilled.

21s-century learning makes students dependent on
formal learning in the classroom and must also learn
independently by applying abilities in the state of self-
regulation in learning to improve the quality of learning
(Zimmerman, 2013; Atmojo, Muhtarom & Lukitoaji,
2020). Self-regulated learning ability is about how students
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can process their learning, including motivation, cognition,
and behavior (Antonelli, Jones, Burridge & Hawkins, 2020;
Zimmerman & Martinez-Pons, 1986; Pintrich, Smith,
Garcia & McKeachie, 1991). Cognition, as a component of
self-regulation in learning, is known to be involved in
achieving mastery of scientific concepts (Sinatra &
Taasoobshirazi, 2017). Self-regulated learning also
influences increasing student achievement in Biology
scores and has the potential to create concept mastery
(Sebesta & Speth, 2017).

Students learning in the modern era must search for
almost all information digitally because of the rapid
development of technology, and digitalization has become
normal (Sa, Santos, Serpa & Ferreira, 2021). Therefore,
digitalization makes students need to acquire skills in
controlling technology and finding and managing that
information with all competencies named by digital literacy
(Braten, Britt, Stromso & Rouet, 2011). In addition, digital
literacy is often associated with learner autonomy in digital-
based learning (Ting, 2015).

Research on Bogor high school students Bogor shows
a relationship between digital literacy and learning
achievement (Giovanni & Komariah, 2019). Integrating
digital literacy in science learning has also proven effective
(Tang & Chaw, 2016). Learning through digital sources in
the 215t century can occur effectively if students can
practice digital literacy combined with self-regulation
abilities (Greene, Yu & Dana, 2014). Various studies have
shown that there is a positive and linear relationship
between self-regulated learning and learning outcomes
(Sebesta & Speth, 2017; Hidayat, 2021), digital literacy and
learning outcomes (Giovanni & Komatiah, 2019; Hafiza,
Rahayu & Kahar, 2022), as well as self-regulated learning
and digital literacy with overall learning outcomes (Lee,
Moon & Cho, 2015).

The relationship with learning outcomes has been
widely studied, but not many studies have been found that
focus only on concept mastery in biology learning,
especially the excretory system. Moreover, relevant
research on the relationship between self-regulation in
learning, digital literacy, and conceptual understanding in
high school students has also not been updated. Although
conceptual understanding is important for high school
students to develop their thinking ability and for them to
be able to master what they learned in this 21t century
while the transition from full online learning to offline,
face-to-face learning happens, also a more specified study
is needed to get a thorough and detailed result about an
important particular learning outcome such as concept
mastery. Hence it is crucial to focus more on concept
mastery rather than learning outcomes as a whole.
Therefore, this research urges to determine whether there
is a relationship between self-regulated learning and digital
literacy with the conceptual understanding of the excretory
system in high school students. The specific objectives of
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this study were to measure the relationship between self-
regulated learning and conceptual understanding of the
excretory system for XI Science students, to measure the
relationship between digital literacy and conceptual
understanding of the excretory system for XI Science
students, and to measure the relationship between self-
regulated learning and digital literacy simultaneously with
the conceptual knowledge of the excretory system for XI
Science students.

2. METHOD

This is quantitative research, and the method used is
descriptive with a correlational study, aimed to measure a
group of subjects based on the desired variable and to see
whether these variables are related to each other from the
observed sample (Punch, 2003). The variables measured in
this study include variable X, namely self-regulated learning
and digital literacy, then variable Y, which is the student’s
conceptual understanding of the excretory system. The
study has a design shown in Figure 1.

X1 Xy

X2

Figure 1 Flow chart regarding the steps followed during
the research

The population studied were XI Science students at
SMAN 6 Jakarta who was taking their fourth semester
when this research was held. After determining the people,
samples were picked out using the multi-stage sampling
technique, which consisted of selecting three classes with
random cluster sampling. Then, from 120 students in the
three courses as respondents, 93 students were chosen as
final minimum samples with a simple random sampling
technique using Slovin Formula.

This study collects data using questionnaires and tests.
The questionnaires were used to measure the level of
students’ self-regulated learning ability, using a 4-point
Likert scale with a scale order of "Strongly Disagree",
"Disagree”, "Agree", to "Strongly Agree". The scaling
follows the guidelines developed by Emerson (2017). The
statement items in the instrument were developed from the
Learning and Study Strategies Inventory (LASSI)
indicators, which included anxiety, attitude, concentration,
motivation, information processing, selecting main ideas,
self-testing, test strategies, academic resources, and time
management. The indicator was designed by Weinstein and
developed until the 3 edition (Weinstein, Palmer & Acee,
2016). The outline of this instrument is described briefly in
Table 1.
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Table 1 The outline of the self-regulated learning
instrument

No Area Measured Number of

indicators questions
Motivation Anxiety 3

Attitude 3
Concentration 4
Motivation 3

2. Cognition  Information 4
processing
Selecting main 2
ideas
Self-testing 3
Test strategies 2

3. Behavior Academic 4
resources
Time 3
management

Total 31 items

The self-regulated learning instrument's validity test was
conducted using the Pearson Product Moment formula for
all dimensions. The question is valid if r count > r table at
o = 0.05. Based on the validity test with n=28 and « =0.05,
31 items were valid, and nine were invalid. Calculation of
reliability using Cronbach's Alpha formula and obtained a
coefficient of 0.882.

The tests measure the level of digital literacy skills and
excretory system conceptual understanding of every
sampled student. The instrument for measuring digital
literacy variables is a multiple-choice test developed with
several dimensions and indicators referring to DigComp
2.1, designed by Carretero, Vuorikari, & Punie (2017) and
shown in Table 2. Each question contains four choices,
with 1 (one) point given to the correct answer and wrong

Table 2 The outline of the digital literacy instrument
No. Dimension Number of

questions
1. Information and data 5
literacy
2. Communication and 3
collaboration
3. Digital content creation 6
4. Problem solving 6
Total 20

decisions with 0 (zero) points.

The validity test of digital literacy instruments was
conducted using Biserial Point Correlation, where the items
are said to be valid if t count > t table = 2.06 at « = 0.05
and n-2 = 26. Based on the validity test, there were 20 good
statement questions and ten invalid questions. Calculation
of reliability using the Kuder-Richardson 20 formula then
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obtained a value of 0.690, so all of the questions are
declared reliable.

The test instrument used in measuring students'
conceptual understanding consisted of multiple-choice and
short essays that refer to indicators of conceptual
understanding that students are expected to achieve in the
excretory system chapter that has been studied previously.
The indicator used refers to the cognitive dimension
integrated with the conceptual size according to Anderson
& Krathwohl (2001) formulated by O'Neill & Murphy
(2010), as shown in Table 3. Multiple choice questions with
correct answers are given a score of 1 (one), while the short
essays with correct answers are given a score of 2 (two),

Table 3 Conceptual understanding of excretory system
instruments’ outline
No. Cognitive level

Number of questions

1. Remembering (C1) 6
2. Understanding (C2) 5
3. Applying (C3) 8
4. Analyzing (C4) 9
5. Evaluating (C5) 4
6. Creating (C06) 2
Total 29

and all of the incorrect answers are provided a score of 0
(zero).

Validity testing of the excretory system conceptual
understanding instrument was conducted using Biserial
Point Correlation, where the items are said to be valid if t
count > t table = 2.06 at «a= 0.05 and n-2 = 26. Based on
the validity test, there were 24 valid items, six invalid items
for multiple-choice questions, and five useful items for
short essay questions. The reliability calculation used the
Kuder-Richardson 20 formula and obtained a value of
0.856 for all multiple-choice and essay questions, which is
said to be reliable.

Data from each variable is calculated by minimum
score, maximum score, range of score, mean, standard
deviation, and percentage to be represented descriptively.
After that, SPSS was used for prerequisite and hypothesis
tests. The prerequisite tests include the normality test using
the Kolmogorov-Smirnov test and the homogeneity test
using the Levene test, both calculated at o =0.05. After the
data is normal and homogeneous, the hypothesis can be
tested using a simple regression model, multiple regression
model, and cortelation analysis using the Pearson Product
Moment (PPM) formula.

3. RESULT AND DISCUSSION

The data obtained in this study include some
assessments for three variables: self-regulated learning,
digital literacy, and conceptual understanding of the
excretory system. Table 4 shows that the digital literacy
variable has the highest average. Table 5 shows the results
of every prerequisite test for the three variables. All data are
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Table 4 Descriptive analysis of each research variable

Statistical

Self-regulated learning Digital literacy

Conceptual understanding of the excretory

description (X1) (X2) system (Y)
Average score 68.32 74.31 61.58
Standard deviation 7.89 12.88 19.74
Maximum score 91.13 100 97.06
Minimum score 52.42 30 8.82
Score range 38.71 70 88.24
Total of samples 94 94 94
Table 5 Test for Normality and Homogeneity for Each Research Variable
X1 X2 Y o
Sig. KS* Sig. L** Sig. KS* Sig. L** Sig. KS* Sig. L**
0.200 0.066 0.200 0.588 0.200 0.563 0.05

*Kolmogorov-Smirnov; normality test **Levene Test; homogeneity test

normally distributed and homogeneous because the
significance is more than o = 0.05.

3.1 Relationship between self-regulated learning and
conceptual understanding of the excretory system
Self-regulated learning is the ability to understand and
control the learning environment to achieve the goal of
mastering some knowledge or skills (Schraw et al., 2000).
The results of the study in Table 6 show that self-regulated
learning for students in XI Science SMAN 6 Jakarta is in
the High category with a percentage of 80.85%, which
indicates that the ability of students to manage their
learning is sufficient. However, students still must increase
it again (Weinstein, Palmer & Acee, 2016). Self-regulated
learning is divided into Cognition, Motivation, and
Behavior, with each average score shown in Table 7.
Cognition showed the highest average score among the
other dimensions. As part of science, biology requires
students to solve problems, think critically, and master
concepts progressively, so structured training and cognitive
formation process are needed during learning (Nuckles,
Roelle, Glogger-Frey, Waldeyer & Renkl, 2020; Greene et
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Figure 2 Simple linear regression model between self-regulated
learning (X) and conceptual understanding of excretory system
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Table 6 Percentage of Each Assessment Criteria for Self-
Regulated Learning Variable

Score Range Criteria  Frequency Percentage
80 =X =100 Veryhigh 6 6.38%

60 =X <80 High 76 80.85%

40 =X <60 Enough 12 12.77%
20=X <40 Low 0 0.00%
0=X<20 Verylow 0 0.00%
Total 94 100.00%

Table 7 Descriptive Analysis of Each Dimension of Self-
Regulated Learning Variable

Dimension Average Standard Criteria
Score Deviation

Motivation ~ 66.90 8.10 High

Cognition 69.46 9.65 High

Behavior 69.15 11.92 High

al., 2019). Motivation is the dimension with the lowest
average score. Many factors cause a lack of student
motivation in learning, including internal factors like
student disinterest in subjects such as Biology or external
factors such as lack of support from teachers and parents
(Owens, Troy, Angela & Smith-Walters, 2017; Wahyuni &
Suhendar, 2018; Bulic & Blazevic, 2020).

The significance test of the relationship model between
self-regulated learning and conceptual understanding of the
excretory system shown in Figure 1 at « = 0.05 shows a
significance of 0.002 < 0.05, while the linearity test states a
significance of 0.598 > 0.05, so it can be seen that there is
a positive and linear relationship between self-regulated
learning and conceptual understanding of the excretory
system. This indicates that if there is an increase in self-
regulated learning scores, it will also be followed by an
increase in conceptual understanding of the excretory
system. The results of the coefficient of determination test
showed R Square = 0.096, which means that self-regulated
learning contributes to the conceptual understanding of the
excretory system by 9.6%
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Table 8 Descriptive Analysis of the Percentage of Each
Assessment Criteria for Digital Literacy Variable

Score Criteria Frequency Percentage
Range

75 = X = High 53 56.38%

100

50 =X <75 Good 39 41.49%
25X <50 Basic 2 2.13%
0=X<25 Low 0 0.00%

Total 94 100.00%

The result of this research can be considered in line with
two previous studies by Sebesta & Speth (2017) and
Hidayat (2021), which state that there is a relationship
between self-regulated learning and biology learning
outcomes. Students who have good self-regulation will be
able to find out what is the reason behind their learning
(motivational aspect), what is learned and how to learn it
(cognitive aspect), to control their learning activities
(behavioral aspect) so that the results achieved are more
leverage (Weinstein, Palmer & Acee, 2016; Cleary, 2018;
Oghenevwede, 2019; Antonelli, Jones, Burridge &
Hawkins, 2020). On the other hand, students who only
study without self-regulation tend not to be able to achieve
mastery of concepts because their learning activities
become disorganized and difficult to manage (Wong et al.,
2019).

Mastery of the biological concept is often considered a
complex requirement, so students must manage which part
or chapter is easier to learn first. Organized learning by
ptioritizing the right amount makes students not only
understand something that is known directly but also can
provide reasons for every phenomenon that occur due to
various influences (Cleary & Platten, 2013; Yoon, Sao &
Park, 2017; Efklides, Schwartz & Brown, 2018). The
motivational aspect of self-regulated learning is also
important in increasing mastery of concepts (Stanton,
Neider, Gallegos & Clark, 2015). However, research by
Sebesta & Speth (2017) states that not all learning strategies
with self-regulation abilities in learning will be successful.
Self-regulation in learning also needs to be supported by
other parties, such as teachers and parents, to assist
students in optimizing their abilities and strategies to
achieve the expected level of conceptual understanding of
the excretory system (DiBenedetto, 2018; Jansen, Leeuwen,
Janssen, Conijn & Kester, 2020; van Alten, Phielix, Janssen
& Kester, 2020).

3.2. Relationship between digital literacy and
conceptual understanding of the excretory system
Digital literacy is the skill of technology control, finding,
then managing digital information obtained in learning
(Ting, 2015). Students are dominant in the High category
for their digital literacy, with as many as 53 people, with a
total percentage of 56.38%, as shown in Table 8. Most
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Table 9 Descriptive Analysis of Each Dimension of Digital
Literacy Variables

Dimension Average Standard Criteria
Score Deviation

Information and ~ 83.62 18.54 High

Data Literacy

Communication 81.91 22.75 High

and Collaboration

Digital Content 67.55 16.64 Good

Creation

Solution to 69,50 21.26 Good

problem

students can carry out various digital tasks and complex
daily digital problems (Catretero, Vuorikari, & Punie,
2017). X1 grade students are in a digitally literate age,
supported by mobile phones and laptops, which have
become common (Neuman, 2016; Simarmata et al., 2021).
Online learning also causes students to adapt and deal
directly with technology and the information they get
digitally (Limniou, Varga-Atkins, Hands & Elshamaa,
2021). Digital literacy is divided into four dimensions with
average scores, as shown in Table 9. The Information and
Data Literacy dimension have the highest average, while
the Digital Content Creation dimension has the lowest
standard.

Students with high Information and Data Literacy
scotes ate considered capable of searching, filtering,
evaluating, and managing digital information and data (Jin,
Reichert, Cagasan, La Torre & Law, 2020). For example,
students can determine the right keywords to search for
information and determine whether the information
received is correct. Students prefer the internet to get more
information in a more efficient way to learn, so they can
adapt and improve their skills in finding and managing
digital information (Nicholas, Huntington, Jamali,
Rowlands & Maggie, 2009; Blayone et al, 2018).
Meanwhile, the Digital Content Creation dimension shows
the lowest average score, which means students' skills in
creating, developing content, and understanding content
copyright are still lacking compared to other digital literacy
skills (Carretero, Vuorikati, & Punie, 2017). The low
creativity of students can be caused by unsupportive
learning conditions, such as minimal supervision, so
students tend to easily copy other people's work or work
(Olga, 2018; Hanif, Wijaya & Winarno, 2019; Matraeva,
Rybakova, Vinichenko, Oseev & Ljapunova, 2020).
Furthermore, the low response of students to copyright-
related questions indicates that students do not understand
copyright provisions, so further education is needed.

The significance test of the relationship model of digital
literacy with the conceptual understanding of the excretion
system at the level of = 0.05 shows the significance of 0.000
< 0.05, while the linearity test of the relationship at the level
of =0.05 stated a significance of 0.062 > 0.05. So that it was
known that there was a positive and linear relationship
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Figure 3 Simple linear regression model between digital literacy
(X) and conceptual understanding of the excretory system (Y).

between digital literacy and mastery of the excretion system
concept. The significant relationship equation model can
be seen in Figure 3. The R Square calculation shows that
digital literacy contributes 24.7% to the conceptual
understanding of the excretory system.

Previous research by Hafiza, Rahayu & Kahar (2022)
and Giovanni & Komariah (2019) has similar results:
digital literacy has a significant relationship with learning
outcomes, including conceptual understanding. Every
educational institution, including high school, is
experiencing an increase in digitalization and rapid
technological Various studies on the use of digital-based
media and e-learning resources have been proven to help
students learn Biology, especially in understanding
concepts (Puspitasari, Miarsyah & Rusdi, 2020; Ristanto,
Rahayu & Mutmainah, 2021). That happened because
media and learning resources in the form of digital devices
can be variated, interactive, and able to display specifically
from basic concepts to simulations of the mechanism, so
they are more effectively used in learning when compared
to conventional media and resources (Shroff, Ting & Lam,
2019; Suryanda, Sartono & Sa'diyah, 2019; Hillmayr,
Ziernwald, Reinhold, Hofer & Reiss, 2020; Susanto,
Rachmadtullah & Rachbini, 2020).

Information search engines such as Google and video
sites such as Youtube are often some options for students
to find as much information as possible while still trying to
filter that information with their digital literacy skills, so
that information can be used to strengthen their conceptual
understanding in learning (Nicholas, Huntington, Jamali,
Rowlands & Maggie, 2009; Hermawanto, Kusairi, &
Wartono, 2013). In addition, students need interaction with
other people, including in learning, then with the
development of technology, the interaction will often be
done through digital devices such as social media. Social
media is considered to be able to improve the overall
learning process by triggering students to share their
learning and exchange views on the concepts that have
been studied, so it ends in a mastery of concepts in the
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learning process (Meyer, 2010; Al-Rahmi, Othman &
Yusuf, 2015; Piantola et al., 2018).

3.3 Relationship between self-regulated learning and
digital literacy with the conceptual understanding of
the excretory system

Conceptual understanding of the excretory system
means that students can think about, use, state, search for
and build models of each concept in the excretory system
chapter (Konicek-Moran & Keeley, 2015; Nygaard, Cook
& Namy, 2009). Therefore, the assessment results of
students' conceptual mastery are viewed from two
assessment criteria: five categoties according to intervals
according to Arikunto (2009) in Table 10 and the passing
grade determined by the school in Table 11.

Conceptual understanding of the excretory system of
Class XI Science SMA Negeri 6 students is in a Good
category in Table 11, which means that most students
already understand the fundamental concepts of the
excretory system (Konicek-Moran & Keeley, 2015).
However, different results are shown by data in terms of
the passing grade, as shown in Table 10, which states that
most students' scores are below the passing grade or
declared incomplete. This means that students’ conceptual
understanding has not been able to achieve the expectation
according to the basic competence, namely analyzing the
relationship between the structure of the organ tissues in
the excretory system with bioprocesses and functional
disorders that can occur in the human excretory system
(Prayitno, 2009; Hanum, 2017; Perdana & Misnawati,
2021).

Conceptual understanding of the excretory system is
divided into six cognitive levels, as shown in Table 12,
where the creating level has the highest average score with
the most students complete. Meanwhile, the lowest average

Table 10 Score criteria of the excretory system conceptual
understanding based on school’s passing grade

Score Criteria Frequency Percentage
; 57)5 ©Over  complete 27 28.72%

<75 (less Not o

than 75) Complete 67 71.28%
Total 94 100.00%

Table 11 Score Criteria of the Excretory System Conceptual
Understanding

Score Range Criteria Frequency Percentage
80 <X =100 Verygood 18 19.15%

60 <X =80 Good 34 36.17%

40 <X =60 Enough 28 29.79%
20<X =40 Less 11 11.70%
0=X=20 Veryless 3 3.19%
Total 94 100.00%
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Table 12 Descriptive Analysis of Each Dimension in Conceptual Understanding of the Excretion System
Cognitive Level Average Score Standard Deviation Completeness Completeness
Frequency Percentage
Remembering 58.61 20.64 19 20.21%
Understanding 51.60 35.51 25 26.60%
Applying 63.12 32.96 33 35.11%
Analyzing 59.68 23.12 27 28.72%
Evaluating 65.11 29.76 48 51.06%
Creating 78.01 31.89 60 63.83%
Table 13 Descriptive Analysis of Each Sub Material in Conceptual Understanding of the Excretory System
Sub Material Average Standard Completeness Completeness
Score Deviation Frequency Percentage
Excretory system structure 58.51 21.75 19 20.21%
Excretory system principle 70.21 25,50 44 46.81%
Functions of the excretory organs 67.82 28.31 54 57.45%
The mechanism of the excretory process 56.06 25,15 27 28.72%
Excretory system disorder 69.95 26.77 56 59.57%

is Understanding, and the cognitive level with the least
completeness is Remembering. The sub-material contained
in the excretory system chapter covers several aspects, with
the excretory system principle having the highest average
score and the excretory system disorders having the highest
completeness, as shown in Table 13.

The highest average score in Creating creates the
assumption that students already have concepts that
become the basis for answering questions, in contrast to
the results, which state that students lack mastery of
concepts in achieving essential competencies. This can
happen when students are more familiar with the language
shown in C6 questions. This question asks students to
provide solutions to excretory system disorders that can be
encountered daily, such as kidney failure and diabetes. This
assumption is supported by Table 13, which shows the
average score of Excretory System Disorders which is high
to the level that is the most completed by students. This
assumption is proven by the research of Gunel, Hand &
McDermott (2009) and Reinke, Kynn & Parkinson (2019),
which show that students are better able to answer
everyday life analogies because they feel familiar with the
terms or conditions used. Understanding has the lowest
score, and Remembering has the least completeness,
indicating that students still had a hard to understand every
term and process or even could not exactly remember what
they learned, supported by the fact that they learned the
excretory system chapter in January, while this research
distributed instruments at March. Students tend to
memorize more than understand almost everything in
biology lessons, which makes them forget what they have
learned too (Sartono, Komala & Dumayanti, 2016;
Kaminske, Kuepper-Tetzel, Nebel, Sumeracki & Ryan,
2020). Low cognitive level questions tend to be oriented by
students' memory and understanding of new terms, so that
must be the basis for answering questions in Cl
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(Remembering) and C2 (Understanding) (Jensen & Mark,
2014).

The calculation in the multiple regression model then
shows the constant value about a = -12.495 and the
regression coefficient by = 0.345 and b2 = 0.680 so that the
multiple linear regression model is obtained in the form of
Y =-12.495 + 0.345X; + 0.680Xs. The significance test of
the model shows a significance of 0.000 < 0.05, while the
linearity test of the relationship states a significance of
0.062 < 0.05, so it is known that there is a significant and
linear positive relationship simultaneously between self-
regulated learning and digital literacy with the conceptual
understanding of the excretory system. Hypothesis testing
showed similar results to research by Lee, Moon & Cho
(2015), which stated that digital literacy and self-regulation
could predict learning outcomes, including mastery of
concepts. The test stated that self-regulated learning and
digital literacy contributed 26.3% to students’ conceptual
understanding of the excretory system. The results of this
contribution indicate the most significant value compared
to testing the first and second hypotheses, so it can be
assumed that combined self-regulated learning and digital
literacy will make a better contribution than each respective
contribution.

Self-regulated learning, not accompanied by good
digital literacy, makes it more difficult for students to
obtain sources of information and visualize their learning
material digitally to enrich their knowledge and limit their
knowledge to a narrow point of view (Audrin & Audrin,
2022; Yu, 2022). Inappropriate learning strategies can also
cause learning outcomes that are not optimal, thus
requiring support from other parties to direct students'
learning abilities (Dirkx, Camp, Kester & Kirschner, 2019;
Lee, Moon & Cho, 2019). Reseatch by Kitsantas &
Dabbagh (2011) shows the critical role of technology in
self-regulation in learning. Digital literacy also does not
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necessarily result in total mastery of concepts if it is not
carried out with good self-regulation in learning. Ease of
access to the digital world frees students to determine each
element in their education on a digital basis (Choi, 2012).
This freedom makes students do other things outside,
while teachers cannot always supervise student learning
(Rozgonjuk, Saat & Taht, 2018; Antunano, Resendiz,
Cruz-Perez, Paredes-Garcia & Diaz, 2022). Students need
to control using digital devices to achieve the main focus
or goal during learning by using self-regulated learning
ability. That is evident from various studies which reveal
that self-regulated learning can improve learning outcomes
in the scope of online learning that uses digital access and
devices (Cho & Shen, 2013; Muthupoltotage & Gardner,
2018; Anthonysamy, Koo & Hew, 2020). According to Ng
& Abdullah (2010). Information-based learning and digital
technology require self-regulated learning to achieve
maximum academic results.

Self-regulated learning can be improved with
appropriate learning strategies and facilities from those
around students, such as schools. At the same time, digital
literacy is enhanced by wiser use of technology and digital
devices. Research by Lee, Moon & Cho (2015) and Rahayu,
Dewahrani, Nurkhofiyya & Ristanto (2021) shows the use
of self-regulation skills and digital literacy in learning, such
as making digital literacy mediate in the form of media or
digital-based learning resources by students in strategies to
learn independently. Using self-regulation abilities in
learning coupled with digital literacy will improve mastery
of the concept of the excretory system, which schools or
even students can use to improve self-regulation and digital
literacy skills simultaneously for more effective learning.

Data collection was carried out when the school still did
not allow all students to study offline in class
simultaneously, so the data was taken online. However,
there were difficulties in coordinating students to be
involved as instrument respondents. Some students did not
even pay attention to the request to fill out the instrument
even though they had been reminded online via group or
private chat messages. The solution that can be done in the
future is to ensure and remind students regularly if data
collection is done online or if they take data directly in a
face-to-face condition to facilitate better coordination and
optimize the data.

4. CONCLUSION

This study concludes that students of SMA Negeri 6
Jakarta have a level of self-regulation ability in learning in
the High category, digital literacy skills in the High
category, and the level of mastery of the concept of the
excretory system in the Good category but is still dominant
under minimum criteria if referring to the passing grade.
The study results then show a positive and linear
relationship between self-regulated learning and conceptual
understanding of the excretory system, and there is a
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positive and linear relationship between digital literacy and
conceptual understanding of the excretory system. Lastly,
there is a positive and linear relationship between self-
regulated learning and digital literacy, with the conceptual
understanding of the excretory system with a large
contribution which 26.3%.
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