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The policy of studying at home requires students to organize their learning. The
ability of students to manage their own learning is also known as self-regulation
learning (SRL) ability. Interactive multimedia in learning is expected to help
students manage their learning independently. This study aims to describe
student’s SRL ability and learning outcomes in mathematics learning with the
help of interactive multimedia. It is also to analyze the relationship between SRL
and student learning outcomes after learning mathematics with the help of
interactive multimedia. This research is descriptive that involved 274 of 7th
grader students. Data were collected using tests and questionnaires. The data
analysis technique used descriptive statistics and simple linear regression. The

results showed that the students' average SRL in the medium category and
student learning outcomes were enough. Student self-regulation learning has a
positive effect on learning outcomes. Thus, interactive multimedia makes students
more independent in learning to increase their self-regulation learning abilities
and ultimately improve their learning outcomes. Therefore, to foster students'
SRL skills, teachers can use interactive multimedia as an alternative media in
learning mathematics.
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A. INTRODUCTION

The COVID-19 pandemic has caused changes in the system of life around the world,
including in Indonesia. The Indonesian government has implemented a policy of studying
from home, working from home, and praying at home, to reduce the spread of COVID-19.
Regarding this policy, the Minister of Education and Culture said that the conditions of the
COVID-19 pandemic did not allow teaching and learning activities to take place normally, so
that hundreds of thousands of schools were closed to prevent the spread, and around 68
million students were carrying out learning activities from home, and around four million
teachers conducting distance teaching activities. The COVID-19 pandemic is a problem for the
education system. Education is required to increase capacity in teaching remotely. Schools
and colleges should take advantage of asynchronous learning, which works best in digital
formats (Daniel 2020).

Distance learning requires students to be able to organize their learning. The ability of
students to manage their learning is also called self-regulation learning ability (Cetin 2015).
Student self-regulation learning (SRL) is a student's ability to understand and control their
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learning environment. Namely the ability to self-regulate learning includes goal setting, self-
monitoring, self-instruction, and self-strengthening. SRL is a series of behaviors in which
students change their mental abilities into skills and habits through a developmental process
that arises from guided practice and feedback (Azevedo and Hadwin 2005). Self-regulation
learning emphasizes the importance of autonomy and personal responsibility in learning
activities. Students who have SRL will build their learning goals in the learning process. Then
he will try to monitor, regulate, and control his cognition, motivation, and behavior to achieve
the goals that have been made (Kusno and Setyaningsih 2021; Waldyr, Jos D., and Jose Jaimes
2018). Students who learn with self-regulation know their preferred learning style, what is
accessible and challenging for themselves, how to deal with complicated parts, their interests
and talents, and how to use their strengths to achieve their learning goals. So self-regulation
learning is a combination of academic learning skills and self-control. With self-regulation
learning students have the skills and willingness to learn, so they become more proficient in
regulating their learning, which can improve their learning outcomes. The components of SRL
for high school students according to (Yang 2005), consist of three components, namely
cognitive regulation, motivation regulation, and behavior regulation. Meanwhile, based on
(Effeney, Carroll, and Bahr 2013) and (Zimmerman and Pons 1986) the SRL components
consist of self-evaluation, organizing and transforming, goal-setting and planning, seeking
information, keeping records and monitoring, environmental structuring, self-consequences,
rehearsing and memorizing, seeking social assistance, reviewing records, others.

A survey of mathematics teachers showed various obstacles teachers face in implementing
distance learning. Among them, student involvement is relatively low. They cannot organize
their learning to achieve the expected learning outcomes. Students do not learn the material
independently so that when online meetings are held there is no discussion between teachers
and students. Less than 50 percent of students submitted their assignments either directly to
school or online when given independent assignments. This finding shows that student self-
regulation learning is still low. The results of this survey are in line with the results of
research (Sukmawati et al. 2020) and (Pramita, Sukmawati, and Sari 2018) which state that
the independence of students in blended learning still needs to be improved, as well as
research (Nuruzzaman 2016). In fact, according to the results of research (Shaliha and Sawitri
2018) independence made an effective contribution to SRL by 22.8 percent. So a learning
media is needed to help students be more independent in learning to increase students' SRL.

Interactive multimedia is an alternative learning media that teachers can use to assist in
distance learning. Interactive multimedia is a medium that combines text, graphics, video,
animation and sound, to convey a message and information (Ampa 2015). Through interactive
multimedia, students can learn with or without a teacher. Students can actively interact with
learning material. This media can provide a reply response to student learning activities. The
media can act as a tutor for students in understanding the examples of questions. Besides that,
the media can also respond to students' answers while doing exercises. With this, it is hoped
that students can be more enthusiastic and interested in learning even without a teacher. As
disclosed (Wiana 2017) interactive multimedia uses of computers to create and combine text,
graphics, audio, moving images (video and animation) by combining links and tools that allow
users to navigate, interact, create and communicate. So interactive multimedia is responsive
media, where communication takes place in two directions between the media and users. The
media can respond directly to user activity with the user's control. According to Malik &
Agarwal (2012) and Sukmawati et al. (2021), interactive multimedia in learning will assist
teachers in providing a technology-based constructivism learning environment. Students
understand learning material through interaction with the media and are more independent
in learning. However, it is unknown how student self-regulation learning uses interactive
multimedia.
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This research aims to find out SRL and student learning outcomes in mathematics learning
with the help of interactive multimedia and to analyze the relationship between self-
regulatory learning and student learning outcomes after learning assisted by interactive
multimedia. The results of this study are helpful for teachers in determining alternative
learning media that can foster self-regulation of student learning. So that in the end it can
improve learning outcomes.

B. METHODS

This research is a descriptive study conducted at junior high school. The research subjects
were 7th grader students, and the object of research was the students’ learning outcomes and
SRL after learning mathematics with the help of interactive multimedia. Data were collected
using tests and questionnaires. The questionnaire was used to collect data about student self-
regulation of learning in mathematics learning with the help of interactive multimedia.

The test is used to collect data about student learning outcomes. The test instrument is in
the form of multiple-choice questions on numbers. The questionnaire consists of 14
statements adapted from (Effeney et al. 2013) and (Zimmerman and Pons 1986). Each answer
was scored on a scale ranging from 4 to 1, where 4 represents "very often", 3 represents
"often", 2 represent "rarely"”, and 1 represents "very rarely".

Table 1. Student’s SRL Criteria

Score Criteria
30-38 Low
39-47 Moderate
48-56 High

Adaptation: (Arikunto 2021)

Data on students' self-regulation learning abilities were qualified according to Table 1. The
test results showed that the questionnaire was valid and reliable, with a reliability coefficient
of 0.67. The validation results by three mathematics education experts indicate that the test
instrument is valid and can be used to measure student learning outcomes. Qualified student
learning outcomes are based on Table 2.

Table 2. Learning Outcome Criteria

Score Criteria
20-47 Less
48-74 Enough
75-100 Well

Adaptation: (Arikunto 2021)

The collected data were analyzed using descriptive statistics to determine the SRL level
and student learning outcomes. Meanwhile, a simple linear regression test was used to
analyze the relationship between SRL and learning outcomes as independent variables and
dependent variables. Interactive multimedia used is interactive multimedia on Numbers
material, developed in the Computer Education Study Program. The material in multimedia
consists of eight sections. Each section contains a description of the material, sample
questions, and exercises. Material descriptions and exercises are presented interactively. At
the end of the chapter, there is an evaluation that students can do if they have finished
learning all the sections. Exercises and evaluations can be done repeatedly, as long as the
scores obtained by students have not reached the completeness standard set by the school.
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The application will store all practice and student evaluation scores, which can be used by the
teacher as a cognitive assessment result. For this research, the value used is the value in the
first experiment.

C. RESULT AND DISCUSSION
1. Result

Learning is carried out from August to September 2020, conducted online nine meetings
and one meeting for evaluation. Learning material is provided in interactive multimedia,
which is hosted on the web so that teachers and students from anywhere can access it.
Communication between teachers and students is done through the WhatsApp group.
Learning is carried out following the lesson schedule at school, with the duration of each
meeting for 90 minutes. The teacher is at school during learning while the students are at
home. At the beginning of each lesson, the teacher informs the material description link
through the WhatsApp group accompanied by instructions on what students should do. At the
end of the lesson the teacher will open a link for the exercise. Students can do exercises at any
time after learning is complete. Students can also repeat learning without being accompanied
by the teacher by re-accessing the material link that the teacher has shared. Almost all
students follow learning. Figure 1 shows the percentage of students who do the exercises
independently in learning.
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Figure 1. Percentage of Students Doing The Exercises

Based on Figure 1, it can be seen that the average student who does the exercises in
learning reaches 89.8 percent. Even though it has not reached one hundred percent, the
average student involvement in learning has increased. Students stated that they became
more enthusiastic about learning and 90.5 percent of students stated that learning with the
help of interactive learning media was more fun, so they became motivated to learn. Figure 2
shows student self-regulation learning after mathematics learning with the help of interactive
multimedia.
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Figure 2. Distribution of Student’s SRL Percentage

Based on Figure 2, it is known that there is still 23.6 percent of students with low SRL.
The low student SRL is because students are still not used to online discussions. Even though
the teacher provided the opportunity for discussion in the WA group or the google classroom,
no students took advantage of this opportunity. When they had difficulty learning
mathematics with the help of interactive multimedia, they said they did not dare to ask their
friends or the teacher. However, the use of interactive multimedia makes students more
independent in learning. The response given by the application motivates them to repeat
studying the material or do practice questions whenever they want. This finding is in line with
the research results by (Lee, Yusoff, and Tan 2019) and the research results by (Indah
Septiani et al. 2020), which states that the use of interactive multimedia makes students not
bored, face and most importantly, students are more motivated to learn. We can see that the
average SRL student is in moderate qualification. An independent attitude learning it will
increase students' SRL so that in the end it is hoped that it will improve their learning
outcomes. Figure 3 shows the percentage of student learning outcomes (SLO).

= Less
= Enough
= Well

Figure 3. Student Learning Outcome

Based on Figure 3, it can be seen that there are still 19.5 percent of students whose
learning outcomes are still lacking. The average score of student learning outcomes is 70.4,
sufficient qualification. Although the average learning outcomes have not reached the
completeness criteria set by the school, more than 50 percent of students achieve learning
outcomes with good criteria. The simple linear regression test results can be seen in Table 3.
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Table 3. The Output of The Simple Linear Regression Test
Regresion Statistics

Multiple 0.31963
R. Square 102163
Adjusted R Square 0.092712
Standard Error 20.53844
Observations 97

ANOVA test results show that the p-value is 0.001416 less than alpha (5%), so HO is
rejected. This finding means a significant relationship between student SRL and their learning
outcomes. The regression equation obtained is: Y = 14.55049 + 1.320311X. With R Square
0.102163, it means that SRL of 10.2163% influences learning outcomes, and the rest is
influenced by other things that are not the focus of this study.

2. Discussion

The results of this study are in line with the results of research (Kim and Seo 2013),
(Zheng and Li 2016), (So, Chen, and Wan 2019), and (Shing and Rameli 2020) which showed
that SRL had a positive effect on student academic achievement. Likewise (Ekhlas and
Shangarffam 2013) found that academically regulated SRL influenced 17.5% of IELTS reading
skills. Meanwhile, the results of research (Agustiani, Cahyad, and Musa 2016) on a university
students showed a correlation between SRL and learning outcomes, with a correlation
coefficient of 0.394. While, the results of research (Cetin 2015) found a positive correlation
between goal setting, which is one of the sub-factors of SRL, and learning outcomes. It is
thought that goal setting is an essential determinant of student academic performance.

Interactive multimedia consists of several components combined to produce learning
media that are more interesting and easy for students to understand (Aris, Putri, and Susanti
2017; Gunawan, Harjono, and Sutrio 2017; Sulistianingsih and Mukminan 2019; Sumantri and
Rachmadtullah 2016) With the help of interactive multimedia, students are trained to
independently build their knowledge. Interactive media acts as tutors who ask questions that
guide students to understand concepts. When students answer a question, interactive media
will provide a return immediately. So that students can change the answer every time the
application assesses their answer incorrectly, until the correct answer is obtained. Thus
students become more active in learning, and motivated to complete all given tasks. In
addition, interactive multimedia is web-based, so it can facilitate by students to learn
independently. As explained by (Lestari and Yudhanegara 2017) that the overuse of
multimedia in the learning process is not limited to space-time thus allowing students to learn
on their own anytime and anywhere. Thus in addition to motivating and practicing
independence in learning, students will be trained to be able to organize their own learning,
thus improving their SRL abilities, which will ultimately improve their learning outcomes.

Based on study results, the control of distance learning from the teacher is essential.
Although online learning, the learning steps are the same as offline learning. Apperception at
the beginning of learning and checking students' understanding at the end of learning is very
important. Thus, the teacher will find out which students are learning independently and not.
In addition, it is hoped that this will motivate students to manage their learning better.

D. CONCLUSION AND SUGGESTIONS

The students' self-regulation learning after learning mathematics with the help of
interactive multimedia is in moderate qualifications, and their learning outcomes are
sufficient qualifications. Student self-regulation learning affects learning outcomes by
10.2163%. Interactive multimedia makes learning mathematics more fun and motivating to
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learn. Thus, the use of interactive multimedia makes students more independent in learning
to improve their self-regulation learning skills and ultimately improve their learning
outcomes. However, control from the teacher is still needed to manage their learning better.
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