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Abstract

Curriculum 2013 emphasizes education that can build an independent attitude of students.
This study aimed to measure the level of student learning independence by implementing
e-learning padlets assisted by PhET Simulation. The method used is descriptive
guantitative where the sample involved is 35 people who are determined by cluster
random sampling technique. The data collection technique used a learning independence
guestionnaire. Based on descriptive quantitative data analysis techniques, the results of
research on the learning independence profile of students are based on five indicators,
namely the responsible indicator of 76% in the high category, 63% initiative in the
medium category, 65% confidence in the medium category, motivation 79% in the
middle category. high category, and discipline of 86% in the very high category. The
results of this study can be used as a basis for developing science learning media that is
integrated with ICT to facilitate student learning independence.
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INTRODUCTION
Education will always be held in
with  the

accordance applicable

curriculum, including education in
Indonesia. The curriculum currently
being implemented is the curriculum
2013. Through the curriculum 2013
which is  designed  with  the
characteristics of developing a balance
between spiritual and social attitudes.
Independence is the ability that a
person has to do something and be
(Fadhillah &

Faradina, 2016). Independence can be

responsible  for it

applied in many ways, one of which is
independence in learning. A conducive
learning environment will support the
formation of independent learning as
expected by the curriculum 2013.

(2018), defined

independent learning as “learning in

Yuen et al,

which the learner, in conjunction with
relevant others, can make the decisions
necessary to meet the learners own

learning needs... within the bounds of

social acceptability and by self-
directed, self-motivated, willing
learners”. In line with this

independence according to Lee et al.,
(2017), is an active and constructive
process.

So, independent learning is the
ability of students to make informed
choices and take responsibility for their
own activities.

learning Learning
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independence is based on efforts to

carry out learning activities
independently on the basis of their own
motivation to master a certain material
so that it can be used to solve the
problems at hand, thus independent
students must be proactive and not
dependent on teachers (Amalia et al.,
2018). By educating students to become
information literate, teachers will
respond to their role as advocates of
informed and rational citizens, and they
will respond to changes in their role as
educators, as teaching shifts from
teacher-centered to learner-
centered (Alabdulkareem, 2015; El
Islami, Nuangchalerm, & Sjaifuddin
2018; Nuangchalerm & El Islami 2018;
Parmin, Nuangchalerm, & EI Islami,
2019; Parmin et al 2020; EIl Islami &
Nuangchalerm, 2020; Mnguni et al
2020).

Learning independence is one of

more

the important attitudes that must be

possessed by students. Learning
independence has benefits for students
not only to support their activities at
school but also to develop skills when
entering the world of work (Endedijk
et al., 2015). An independent attitude
needs to be instilled in the individual
from an early age as a form of
developing self-potential.

In fact, most students tend to be

reluctant to do independent learning
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activities. One of the causes of low
learning independence is the learning
system that does not require students to
play an active role in finding the
information needed
process (Ott et al., 2018). The low level

in the learning

of student activity according to Thoken
et al (2017), is caused by the use of the
information-discussion learning method
applied to learning activities because in
this method the material has been
delivered by the teacher so that students
only act as recipients of information.
As Logan & Skamp (2013), says
that this problem with science
education is associated with a decrease
in students' attitudes towards interest in
science especially in the high school
years. Whereas a positive attitude
towards science makes students more
interested in focusing on the science
process. In other words, when students
skills,

science becomes more attractive to

understand science process

them thereby increasing positive
attitudes towards science (Zeidan &
Jayosi, 2014). This low positive attitude
causes  students not to have
independence in conducting scientific
investigations (Tan, 2013).

Student learning independence
can be measured using a questionnaire.
To make it easier to measure the level
of student independence, (Hidayati &
Listiyani, 2010) divides the attitude of
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student learning independence into six
indicators, namely (1) independence
from others, (2) having self-confidence,
(3) disciplined behavior, (4) having a
sense of belonging. responsibility, (5)
behave on their own initiative, and (6)
exercise  self-control.  Meanwhile,
according to Rijal & Bachtiar (2015),
indicators of learning independence
include: (1) setting learning goals, (2)
analyzing learning needs, (3) planning
and organizing learning, (4) viewing
difficulties as challenges, and (5) self-
control. efficacy / self-ability.

In independent learning, initiative
is a very basic indicator (Knowles). In a
broader sense, learning independence
describes a process in which individuals
take the initiative themselves, with or
without the help of others, to diagnose
learning needs, formulate learning
goals, identify learning resources, select
and determine

learning  strategy

approaches, and evaluate learning
outcomes (Saefullah, Siahaan, & Sari,
2013). Independent learning demands a
great responsibility on students so that
students try to carry out various
activities to achieve learning goals.
Vassallo (2011),

independent learning as a form of

states about

learning that has the main responsibility
for planning, implementing, and

evaluating its business. Learning

independence needs to be given to
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teaching participants so that they have
the responsibility to regulate and
discipline themselves in developing
learning abilities of their own accord
(Dalgarno et al., 2014). In addition to
responsibility, high motivation from
teaching participants is very much
needed in independent learning.

According to research conducted
by Sobri & Moerdiyanto (2014),
student learning independence has a
positive effect on learning outcomes
with a tcount value of 2.361 and a
significance level of 0.019. Individuals
who have high learning independence
tend to be more active in learning,
monitor their learning activities and can
find out which learning strategies are
suitable to be applied.

Individual learning independence
is understood as the adjustment of the
environment to meet their needs, such
as learning strategies, goal structures,
and self-confidence to meet task
demands (Yuen et al., 2018). However,
according to Hodson (2014), changes in
the environment can be made to support
students' efforts to adapt to the learning
context. For example, in the classroom,
environmental adaptation might include
strategically asking a teacher, selecting
peers with whom to collaborate,
selecting models to emulate, and

undertaking  challenging  activities.

There are many ways that can be done
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to create an environment that allows
students to support their learning
activities. Learning models and learning
media are several aspects that can
support student learning activities.
Learning models that require students
to actively look for their own learning
materials make students accustomed to
doing independent learning activities
(Sugianto et al., 2020).

In science education, modifying
the learning environment is becoming
increasingly important. All of these
approaches are designed, in one way or

another, to transform the experience of

learning science (Micari & Light,
2009). The science learning
environment can be updated by

conducting finding-based learning, or
by using the discovery learning method.
& Chen

(2012), discovery learning is a learning

According to Honomichl

technique to help students create and
organize knowledge that involves full
participation, attention and active
This
scientific reasoning which includes the
skills

experimentation,

inquiry. learning  produces

involved in investigation,
evaluation of
inferences made in

evidence, and

conceptual change or scientific
understanding (Zimmerman, 2008). By
focusing on discoveries that confirm
their ideas, so students can be more

confident in the predictions they make
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and in relation to the theory they are
learning (Harlen, 2013).

In addition to the application of
learning models, the use of learning
media can also support increasing
learning independence. The evolution
of E-learning, as a new form of distance
learning whose terminology is close to
traditional learning, has prompted a
variety of learning applications that use
terms such as multimedia, interactive,
and media-rich
(Elfeky & Yakoub

hyperlinked,
environments
Masadeh, 2016).
According to research conducted
by Aurora & Effendi (2019), there is a
positive influence between student
learning independence and the use of
learning media with the result tcount =
33.18 where the value is greater than
the ttable value. Learning media helps
students increase learning independence
as a means of supporting independent
learning activities so that the teacher's
role can change only as a facilitator
(Oktavera, 2015). In

according to research conducted by

addition,

Amalia et al (2018), the use of learning
media is able to present authentic
problems in the form of objects that are
not directly observed or abstract
material.

Technology-based media can be
used to assist the teaching and learning
process by teachers. One of the media
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that can be used is a laptop / computer.
Computer facilities that have been
provided by the school accompanied by
the availability of internet signals make
it easier for someone to access learning
sites so that the development of
internet-based learning is needed as
stated by Sahin et al (2016), the use of
mobile technology is very closely
related to the lives of children. children
and parents, so its use for educational
purposes is a must. The integration of
technology in science teaching can be
very effective if used properly
(Ekmekci & Gulacar, 2015).

Utilization of information
technology-based learning media has
many benefits. The use of mobile e-
learning helps students in conducting
discussions, exchanging information,
and reflecting on their learning (Rogers,
2008). In addition, Elfeky & Yakoub
Masadeh (2016), revealed that the use
of e-learning for students can improve
student learning outcomes and abilities.

A variety of learning sites or
commonly referred to as e-learning
have begun to be developed and can be
accessed easily through current
technology such as gadgets, laptops,
and computers, one of which is padlets.
Padlet is an online whiteboard that
facilitates students and teachers to enter
notes in public places (DeWitt et al.,

2015).

Az Zahro, et al



It allows students and teachers to
share notes with others in the form of
links, images, videos, and different
documents. Padlet has advantages, one
of which is that there is no software or
application that needs to be downloaded
or installed, so it can be used directly
by anyone who has internet access,
either through mobile phones, laptops
or computers (Kamaruddin & Ibrahim,
2021). Another advantage is that by
using Padlet teachers can distribute
teaching materials in the form of e-
modules, e-student worksheets, as well
as virtual laboratories and practice
questions that can support students'
independent learning (DeWitt et al.,
2015).

In order to support independent
learning, padlets can be equipped with
e-modules, e-student worksheets, and
laboratories such as PhET
PhET Simulation
physics learning media in the form of a
that

virtual
Simulation. is a

virtual  laboratory provides
opportunities for students to build their
own knowledge (Sinulingga et al,
2016).

PhET Simulation is obtained for
free by downloading on the official
website. The use of PhET Simulation as
a learning medium that is able to
accommodate the increase in students'

conceptual mastery of science material
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is very much needed in the current era
of technological development.

Correia et al (2019) states that
PhET

explanation of a material is more visible

through Simulation  the
so that mastery of the material is easier
to understand. However, the drawback
here is that PhET Simulation is not
equipped with Worksheets that are able
to direct students to be more active and
independent in carrying out
experiments. So we need worksheets

that can help students in honing their

scientific  abilities and  learning
independence.

Interviews  conducted  with
teachers obtained information that

teachers have never used other media
other than science textbooks when
learning, so students tend to be passive,
their learning is teacher-centered and
makes the teacher the only source of
information.  In  line  with the
information obtained from interviews
with students who stated that they were
more interested and easier to
understand when learning was carried
out using visual media such as pictures,
videos, or animations.

Thus, this study will analyze
students' learning independence in
science learning, especially looking at
the independence indicators that appear
when students use e-learning padlets

equipped with PhET Simulation. The
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indicators used in this study are (1) self-
confidence,  (2) initiative, (3)
responsibility, (4) motivation, and (5)
discipline.
METHOD

The method used in this study is
a quantitative descriptive method to
analyze student learning independence
through the use of PhET Simulation-
assisted padlet media. This research is
located in MTs. Al-Mumtaz Gunung
Kidul with research subjects are grade
VII students with a total sample of 35
people taken with cluster random
sampling technique.

The data collection technigque
used is a questionnaire. In this study,
the data were analyzed with
quantitative percentages to determine
the category of student learning
independence. Indicators of learning
independence analyzed in this study
are: 1) Self-confidence, 2) Initiative, 3)
Responsibility, 4) Motivation, and 5)
Discipline.

The data collection instrument
used a questionnaire consisting of 25
statement items with 5 measuring
scales. Each statement consists of 10
negative statements and 15 positive
statements. The results of the learning
independence questionnaire that have
been obtained are then analyzed with
the following steps: 1) changing the
letter scoring into a numerical score
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with the provisions as in Table 1, 2)
tabulating all the data obtained for each
assessment indicator, 3) calculating
theaverage score for each indicators, 4)
changing the average score into a
category value as shown in Table 2
(Widoyoko, 2009).

Table 1. Convert Scoring to Number
Score

Score
Answer Choice Nega

Positive .
tive

Strongly Agree
Agree
Indecisive
Disagree
Strongly
Disagree

P NDWwWPk o

Table 2. Conditions for Converting
Scores to Categories

Interval (%) Categories
80 <X  VeryHigh
66 <X <80 Tall
51<X <66  Currently
36 <X <51 Low
X <36 Very Low

In this study, the authors use
learning media in the form of e-learning
padlets equipped with e-modules, PhET
Simulation, and interactive quizzes.
Figure 1. shows Padlet as an online
learning media that can be used in
science learning activities, especially
learning involving virtual laboratories to
increase student learning independence.
The virtual laboratory will contribute to

the teaching and learning process.
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RESULTS AND DISCUSSION

Results from the Word Association
Test

in the following ways: (1)
Providing opportunities for students to

learn by doing, (2) Offering interesting

and motivating activities, (3) lively
classroom interactions through
discussion and debate, (4) Develop

students' thinking skills and problem
solving skills, (5) Open up various
possibilities to use this kind of resource
for independent learning in both formal
and non-formal education (Oidov et al.,
2012).

In addition, the Padlet media used
can be accessed

easily using a

smartphone, computer/laptop. In line

with several research results which
explain that by using padlets, teachers
and students have a connection and can
access anything (Aulia et al., 2019). In
addition to the ease of interaction,
according to research Andrizal & Arif
(2017), padlets have good accessibility
as learning media that makes it easier
for students to access material in the
form of videos, links, and animations.
Ease of access which is the

advantage of padlets makes padlets

accessible to students independently, so
students can study independently. In this
study, a padlet equipped with PhET
Simulation was used as a medium to
analyze the level of student
independence, with an instrument in the
form of a questionnaire, the results of
student learning independence were
obtained as shown in Figure 2. Based on
Figure 2. It can be seen that each
indicator of learning independence has
varying results. There is one indicator in
the very high category, two indicators in
the high category and two other
indicators in the medium category.

The results obtained indicate that
student

the level of

independence

learning
is quite good when
compared to the statements conveyed by
the teacher during the interview. This is
because the use of ICT-based learning
media is not optimal in the previous
science learning. So in line with the
results of research conducted by Brinson
(2015), the findings show that 89%
showed higher learning outcomes in
non-traditional laboratories than in
traditional laboratories in all categories

of learning outcomes.
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Confidence

Initiative Responsibility Motivation

Medium
High

Very High

Discipline

Independence Indicators

Figure 2. Level of Student Learning Independence per-Indicator

The results of this study are also
in accordance with research conducted
by Lee et al (2017), in a study that
examined the use of computer
technology in independent learning for
students majoring in language. The
results showed that the desire to learn
had the strongest relationship with the
use of computer technology compared to
self-management and  self-control.
Sarabando et al (2016), in his research
shows that students get a total score of
58%

simulations. However, the total gain

higher when wusing computer
depends on the teacher's pedagogy when
using computer simulations to teach
concepts.

The majority of students feel that
Virtual Laboratories help them identify
and locate equipment items within the
laboratory, and can increase their
confidence and reduce anxiety. Student
comments in interviews indicated that
some students who had used the Virtual
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Laboratory actually felt as if they were

going to be in a real laboratory
(Dalgarno et al., 2009).
Discipline

If it is seen from the results of the
percentage of the questionnaire that the
highest learning independence indicator
is the discipline indicator (86%) with a
very high category. The high indicators
of discipline are also shown in the
results of observations and interviews
with students. Where based on the
results of observations as many as 98%
of students always show a disciplined
attitude when the science learning
process takes place. Likewise with the
results of interviews with students who
stated that they were always disciplined
in doing and submitting assignments,
and were always on time for science
learning.

Independence is very closely
related to the value of discipline, where
if a student has a disciplined attitude, of

Az Zahro, et al



course he will know what his obligations
as a student are, namely learning, so he
will have high self-awareness to study
diligently and persistently to achieve his
learning goals trying to get good
learning outcomes. good (Oktavera,
2015). Independent learning as an ability
that exists in every student who
develops because of a disciplined
attitude.

Discipline carried out by students
in learning activities will be able to
create order and order so that learning
activities become more conducive and
run smoothly. If the activities run
smoothly, then learning success will be
to achieve, student

easy learning

achievement will also be easier to
achieve (Sobri & Moerdiyanto, 2014).
Students need discipline in their studies,
but often students ignore things about

learning discipline, as a result students

fail to achieve optimal learning
outcomes.
If students can  discipline

themselves, then these students have an
efficient time in learning. As stated by
Sugianto et al (2020), efficient learning
high

especially self-discipline, namely the

requires learning  discipline,
ability to position oneself, self-control
and self-consistency to act.
Confidence

The results showed that by using
a PhET Simulation-assisted padlet,
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students' independent learning attitudes
on the self-confidence indicator (65%)
were in the moderate category. The lack
of the percentage of students on this
indicator is also shown from the results
of observations and interviews with
students. Where from the observations
on the confidence indicator only 65% of
students always show a confident
attitude. Likewise with the results of
interviews which stated that students
were quite embarrassed if appointed by
the teacher to come to the front of the
class, were reluctant to present their
learning outcomes in front of the class,
and were reluctant to answer questions
or practice questions given by the
teacher in front of the class.

Independent learning can be
implemented by students if the student
(Pratiwi &

Laksmiwati, 2016) and able to provide

has  self-confidence
satisfactory results later (Komara, 2016).
Initiative

The initiative indicator is also in
the medium category with a percentage
of 63%. The lack of the percentage of
students on this indicator is also shown
from the results of observations and
interviews with students. Where from
the results of observations on the
indicators of initiative, only 78% of
students always show an attitude of
initiative. Likewise with the results of

interviews which stated that the majority
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of students did not dare to ask the
teacher, did not look for other learning
references other than what the teacher
gave. And the results of interviews with
teachers also stated that teachers did not
provide students with references to other
learning resources, either in the form of
modules or student worksheets.

The use of learning resources is
an important factor in increasing student
initiative, according to Astuti et al
(2019), the lack of variety of learning
resources owned by students makes
students depend on teachers so that their
learning independence is in the low
category.

E-Learning  with  e-portfolio
modification is a means for formative
development through a student-oriented
and performance-based process of
"planning, synthesizing, sharing,
discussing, reflecting, giving, receiving
and responding to feedback™ which
characterizes  the  realization  of
initiatives to learn to be independent
(Chau & Cheng, 2010).

Students' learning independence
will make them try to find other learning
resources, such as books that will help
them understand a lesson that has not
been understood before asking the
teacher during the

(Aulia et al., 2019).

learning process
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Responsibility

The results showed that by using
a PhET Simulation-assisted padlet,
students' independent learning attitudes
on the responsible indicator (76%) were
in the high category. These results are
with  the

consistent results of

observations and interviews with

students and teachers. Based on the
results of observations showed as many
as 90% of students showed an attitude of
responsibility in learning science. This
can be seen from the fulfillment of 3
aspects of responsibility that must be
owned by students. Likewise with the
results of interviews which stated that
students have good responsibilities in
doing assignments and directions given
by the teacher.

A finding from the various
literatures on the effectiveness of
instructional media is that even when
one type of teaching consistently yields
greater average gains in learning than
another, there are always some children
who do not learn from the more
effective methods but learn from the
more effective methods. less effective
(Strand-Cary & Klahr, 2008). So that the
use of interesting media and learning
strategies allows students to arrange
their own learning sequence, so that
students  have  responsibility  for
themselves (Zeidan & Jayosi, 2014).

According to Saefullah et al (2013),
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high responsibility makes students able
to identify themselves, organize and
target  their  learning  outcomes
independently.
Motivation

Based on the results of the
questionnaire, the motivation indicator
is in the high category with a percentage
of 79%. So that it can be said that
students already have high learning

motivation, are able to regulate
themselves enough to find and study
learning resources that suit their needs,
and are able to determine suitable
learning strategies to complete their
tasks. This is because science learning is
applied using ICT-based learning media
so that it attracts students' interest in
learning.

This is in line with the results of
interviews with students which stated
that students were more interested in
learning using visual media. Such as in
the form of images, videos, and
animations. This interest then increases
students' motivation in participating in
learning. The observations made also
support the results obtained, where as
many as 94% of students have high
motivation in participating in science
learning with padlet media and virtual
laboratories.

The reason why children are less
independent in learning, one of which is

the lack of motivation in learning
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(Isnawati & Samian, 2010). The growth
of strong motivation in learning will
foster

certainly independence  in

learning. Because the influence of
learning independence is important to
maximum

measure  the learning

achievement results, because with

students  having good learning

independence, they will have broad
learning insights and initiatives to carry
out a good learning process at school
and at home by utilizing available
learning  facilities and
(Sarabando et al., 2014).

In line with this, Guy & Lownes-

resources

Jackson (2015), in her research stated
that computer simulations provide more
motivation so that it can provide
reinforcement of the concepts discussed
in learning, so that students can repeat
the simulation until they get better
understanding results and thus improve
their learning outcomes. .

The

technology integrated learning media

use  of  information
results in a fairly high level of student
learning independence. So that it is
expected to be able to support science
learning which can facilitate students'
independent learning as part of the
attitude that must be possessed based on
the demands of the 2013 curriculum and
the development of 21st century
learning. However, it is necessary to
apply ICT

learning with integrated
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media to increase confidence and
initiative indicators. This research can
be used as a reference for schools and
teachers in planning science learning in
schools.
CONCLUSION

Based on the five indicators of
learning independence measured, the
results of student learning independence
are obtained in each indicator, namely
the responsible indicator of 76% in the
high category, 63% initiative in the
medium category, 65% confidence in
the medium category, motivation 79% in
high,
discipline of 86% in the very high

the medium category. and
category.
So  that

independence is high because the use of

students'  learning

ICT-based learning media can increase
students' motivation in learning and
students can easily access the learning
materials presented. This research is an

initial study to develop teaching

materials assisted by virtual laboratories

to increase student learning

independence.
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