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Abstract. Revolution industry 4.0 is related to technology, in which the internet and
cloud computing create different opportunities and challenges for formal education
systems. Blended Learning approach is one approach that combined online learning and
face to face learning. This research aimed to investigate the profile of Blended Learning
on students’ motivation in learning the solar system. for 7th-grade students. This research
uses a descriptive method. The research design used was the one-shot case study. The
sample was taken from 7th-grade students in one of the secondary schools in Bandung,
Indonesia. The sample consisted of 16 male students. The average score of students
motivation that learning used Blended Learning is 68.88 and categorized as adequately.
The percentage is 93.75% of students are categorized as adequately motivated and 6.25%
of students categorized as highly motivated. The results showed that students have good
motivation when using blended learning.
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1 Introduction

Physics subject is one of many lessons that require the media to convey or explain the
material [1]. Physics also requires students’ experience. One of the roles of instructional media
is giving students experiences that can not be obtained directly but it can be presented well
using in the learning media. The main problem of teaching-learning of science especially in
physics is generally unattractive. Hence, many students who lack an understanding of the
physics concept become passive [2]. To handle this problem, interactive media makes students
enjoying learn physics.

The development of the advance of technology is resulting in competition in life aspects.
This competition requires some country to change its educational system that involves
technology Motivation also needed to be enhanced in learning science. Therefore the lesson
will not last transfer by verbal knowledge. Motivation can encourage students to learn or
independently. Students will not interest in learning science if the motivation is absent. This is
because when the students are highly motivated is tend to show more academic efforts and
achievements than the students who low motivated in classroom activity and their tasks [3]. It
can be seen based on the observation that doing in the class by the researcher and based on the
interview with the teacher, it found that most of the students in that school have a problem in
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the physics subject. And it is found that students in that school are closed with technology in
their teaching-learning process.

In the learning process. The computer simulation as an E-learning (electronic learning) is
one kind of tools that are always used in the teaching process to improve students
understanding in difficult concept at the lesser time than traditional method [4]. The computer
simulation is computer-generated dynamics models that can explain the concept or simplified
model of the real-world component, phenomena, or process of concept consisting of
animation, visualization, and interactive laboratory experience [5].

E-learning as ‘an innovative approach for delivering well-designed, learner-centered,
interactive, and facilitated learning environment to anyone, anyplace, anytime by utilizing the
attributes and resources of various digital technologies along with other forms of learning
materials suited for open, flexible, and distributed learning environment [6]. This was an
online space where students could interact with learning materials and with each other but
without the physical presence of the instructor. On the other hand, traditional face-to-face
learning helps in developing a strong value system. Some social skills are more easily
developed in traditional or face to face learning. And those several skills are needed for facing
this 21st century [7].To combine both of face to face learning and E-learning known as
Blended Learning. Blended Learning can also be defined as integrating face to face learning
and electronic learning or distance learning, using different learning theories, methodologies,
and techniques in the same place and supporting the learning with various online technologies
during the learning process in the classroom [8]. Google Classroom which is a learning
management system for schools that aims to simplify creating, distributing and grading
assignments. The solar system topic is included in a concept in science that needs some media
to help students understand the concept. The universe can not be seen directly to know all of
the planets in our universe. Solar System Scope as one of the E-learning tools will be
promoted as a technological media to help to learn Science. Solar system scope is an
application on Android that provides the simulations of our universe. The 3S Encyclopedia in
Solar system scope will help the user to find out the most interesting fact about every planet
by realistic 3D visualizations. To encourage exploration, this application also offers Nightsky
Observatory, Scientific instruments, and unique maps with accurate maps are based on NASA
elevation and imagery data.

In other research, that using Moodle (Modular Object-Oriented Dynamic Learning
Environment) as an online classroom to analyzed student's’ engagement and academic
achievement, they stated that Blended Learning has had a positive effect on the active
participation of students in courses and development of students' motivation towards the
course [9]. According to research that measured an effect on students' achievement,
motivation, collaboration and communication as perceived by students by using moodle [10].
It found that using Moodle in learning increased students' achievements and self-regulated
skills. In another research which has the purpose to is to measure the effectiveness of a
Blended Learning it found that a significant difference between students’ view in relation with
Blended Learning environment as well as online and face to face learning environments [11].
However, in this study, the researcher will combine the e-learning environment with utilized
Google classroom features as a Learning Management System (LMS), solar system scope
application as a teaching media, and face to face activities with discovery learning and station
rotation as a form of Blended learning.

There were several studies about Blended Learning that already supported by another
LMS or using another teaching model. However, the differences between this study and
another study are the implementation of discovery learning and combined with station rotation



as a form of Blended Learning in the face to face learning, the use of Google Classroom as
LMS, and the use of Solar System Scope application as a teaching media and technology
support. Several studies investigate the impact of Blended Learning to students' motivation.
However, In other research no study investigates students motivation with six-factor, however,
the researcher decides that this study is to investigate the profile of the use of Blended
Learning on five-factor of motivation which is intrinsic motivation and personal relevance,
self-efficacy, and assessment anxiety, self-determination, career motivation, and grade
motivation. This research is suitable in this revolution industry 4.0 because involved some
digital tools and the internet during the teaching-learning process.

2 Research Method

The study was conducted in Junior high school “X” that was located in Bandung,
Indonesia. This school was applied to Kurikulum 2013 in the teaching-learning process. The
Population in this research was 7th-grade students with ages range between 13 until 14 years
old. The samples are 7th-grade students from one class in secondary school “X” that consists
of 16 males. This research uses a descriptive method[12]. The sample was taken from 7th-
grade students in one of the secondary schools in Bandung, Indonesia. That is related to the
purpose of this study which is to investigate the profile of the implementation of Blended
learning supported by the Solar System Scope app, discovery learning and Google Classroom
towards students' motivation in learning the solar system. The One-Shot Case Study design is
used in this research. In the one-shot case study design, a single group is exposed to a
treatment or event and a dependent variable is subsequently observed(measured) to assess the
effect of the treatment. A posttest is a measure on some attribute or characteristic that is
assessed for participants in an experiment after a treatment which is Blended Learning.

The sampling technique that is used for this research was convenience sampling. A
convenience sample is a group of individuals who (conveniently) are available for study [12].
The researcher selects participants because they are willing and available to be studied. The
researcher decides to study this group at this one school because they are available and
because the researcher has the permission of the principal [13-14]. The students' motivation
was measured by using the Science Motivation Questionnaire which was developed by Shawn
M. Glynn, Gita Taasoobshirazi, and Peggy Brickman [15]. The questions in this research
are20 questions divided into five dimensions. The options in the questionnaire are in the form
of a Likert scale which has 5 choices in each question. For analyzing the questionnaire is used
Microsoft office excel and calculated the interval for the interpretation.

The research was done in 3 three meetings. In three meetings the teaching-learning did by
the implementation of Blended Learning by implementing the discovery learning model in
face to face learning and supported by using of Solar System Scope, Google Classroom, and
station rotation. The duration in one meeting is 120 minutes. In this research just use one
group of experiments or without a control group. The experiment group uses Blended
Learning as a model of learning. Station rotation that included the part of Blended Learning.
The research was done in Junior high school "X" in Bandung in April 2019 with the sample is
the students from 7th-grade in one class. For all instructional process that was done in 3
meetings, for each meeting the duration was 120 minutes. A pre-test was held on 15" April
2019 and for Post-test was held on 29" April 2019.



The teaching tool used in this experiment group by using the Solar System Scope as the
E-learning for delivering material about the Solar system and use of Google Classroom for
delivering materials and submit the homework online. Google classroom also used to deliver
and distributed worksheets for the students. The implementation of Blended Learning was
investigated by observation sheet during the lesson.

3 Result and Discussion

3.1 The effect of Blended Learning on Students’ Motivation

The students' motivation was measured by using the Science Motivation Questionnaire
which was developed by Shawn M. Glynn, Gita Taasoobshirazi, and Peggy Brickman [15].
The questionnaire is just given in the post-test when they already are given treatment. The
questionnaire has been given to the students in the class using Google Form. To obtain the
result of the questionnaire, the researcher was analyzed using Microsoft Excel 2013. Five
dimensions measured in this research which are Intrinsic motivation and Personal Relevance,
Self-efficacy and Assessment anxiety, Self-determination, Career motivation, and Grade
motivation. The result of the questionnaire can be analyzed to determine students’ motivation
in learning the solar system topic by using Blended Learning and with the support of the Solar
System Scope application. The options in the questionnaire are in the form of a Likert scale
which has 5 choices in each question.

The categorization of students' motivation is based on the calculation of the students'
scores. The categorization is divided into 3 categories if the total score > 73.4 is categorized as
high motivation If the total score between 46.7 — 73.4 is categorized as adequate motivation
and If total score < 46.7 is categorized as low motivation [15]. All of the questions have
different statements, there are favorable questions and unfavorable questions. The average
score of students' motivation score in this research is 68.875 and categorized as adequately.
The result of Students' motivation in the whole class will be shown in the form of a chart that
will be shown in Figure 1.
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Fig. 1. The percentage of students‘ motivation.

Based on Figure 1 above it is know that there are 15 students from 16 participants
categorized as Adequately in Motivation, And 1 student from 16 participants, which means
just 6.25 % categorized as high in motivation and the rest of it categorized as Adequately
motivation. Some factors make the students in this research categorized as adequately



motivated in this Blended learning environment with supported by some aspects, which are
the use of discovery learning as a learning model, Solar System Scope as planetarium software
to learn the solar system and Google Classroom as the LMS. The solar system topic also has
content that is related to the explanation in the Qur'an verse. The explanation of the Qur'an
verse is about Earth, Moon, Sun, and orbital among the planet is a logical mind for students.
Before the teaching-learning process is started, students recite Al- Qur'an first that relate to
solar system topic. Recite Al- Qur'an before staring the lesson could be the one factor that can
enhance student's motivation because when they recite the meaning of the ayat, it's triggering
some questions and motivated the students. The students were actively engaged in the group
discussion with their peers and the teacher when clarified their understanding.

Blended learning in this has a positive impact on students' motivation. Students enjoy
and active when the teaching-learning process held in the classroom. The combination of the
e-learning environment makes students more motivated to learn because they can use their
phone or Chromebook to learn and discover the application. This is in line with the previous
research, According to their study, a high degree of utility, motivation, and satisfaction is
perceived from Blended Learning, which could lead students to have a positive attitude
towards learning [16]. Moreover, this conclusion indicates that Blended Learning reinforces
students' understanding of the subject in question, enhancing and supporting the learning
process [17]. Also, it is shown that the online activities included were useful for the students,
which could have a favorable influence on the work they carried out independently.

This finding is in line with the previous study, he concludes that Blended Learning
with increased support can improve module retention by motivating learners to complete
coursework on time [18]. This can be seen from there are no students who collect their
homework late through Google Classroom. This is also in line with the previous study done as
the results show, the blended PBL helped to increase students' motivation [19]. This result also
in line with the previous study they conclude that The Experimental Group Showed a Positive
Learning Attitude, and Enhanced Their Learning Motivation[20].

The use of the discovery learning model during face to face learning in this blended
learning environment gives a positive impact on the students’ motivation. Students can freely
seek and exploring some new information. With six syntaxes used in this research, it can make
students more exciting to learn and tend to be more motivated to start the teaching-learning
process because they can learn by their findings. This finding is in line with the previous study
of the exercise, students found themselves engaged in cognitive activity [21]. The discovery
learning model is a student-centered learning environment. It is defined by Cannon and
Newble that student-centered as ‘ways of thinking about teaching and learning that emphasize
student responsibility and activity in learning rather than content or what the teachers are
doing[22]. Based on the previous research,they stated that a student-centered form of learning
can be more beneficial for students’ motivation if granted autonomy is embedded in a
supportive environment[23].

Besides discovery learning, the use of the Solar System Scope in this research also
gives a positive impact to enhance students’ motivation. Solar System Scope features allowed
the students to can explore any object in outer space, allowed the students to observe the
movement of the planet in their axis and stars in the solar system with detail. In the Solar
System Scope application, there is a feature that can students used to see the condition of the
arrangement due to the date it happens. So the student can set the time every time they want.
They can see the phenomenon happen in the several days latter or several days ago. Solar
System Scope application provides give some great virtualization and animation about planets
and any other things in the solar system, for example, the structure of the planet, the



composition, and their distances. It means that intrinsic motivation (motivation to engage in an
activity for its own sake) and extrinsic motivation (motivation to engage in an activity as a
means to an end) can be interactive. When students learn science, they can be motivated by
different kinds of goals operating at the same time [24].

3.2 The effect of Blended Learning on each dimension of Motivation

There are 5 dimensions of motivation measured in this research which are Intrinsic
motivation and Personal Relevance (Dimension 1), Self-efficacy and Assessment anxiety
(Dimension 2), Self-determination (Dimension 3), Career motivation (Dimension 4) and
Grade motivation (Dimension 5). To see the comparison between each Motivation dimension,
the results will be shown in Figure 2.
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Fig. 2. Students‘ motivation comparison between each dimension.

Figure 2 shows the differences category that students got in each dimension. Three from
five dimension results have high at Good category. The lowest in this motivation dimension is
dimension three. As we can see that dimension one is the highest compared to the other
dimension. Dimension 1 in this research is about Intrinsic motivation and self-relevance. In
this dimension, there are 6.25 % of students who categorized as very good motivation, as
much as 62.5 % of students categorized as good motivated and the last one as much as 31.25
% of students categorized as enough motivated. From here we can conclude that students in
this experimental class have a good skill to relate materials into their real-life and they have a
good motivation that comes from themselves.

The implementation of dimension 1 (self-relevance) is they can relate the knowledge that
they already get into their daily life. For example, they will not confused about why on this
earth happen day and night, they can answer it because it is one of the effects form rotation of
the earth that they already lean in the teaching-learning process. The implementation of
discovery learning makes students should discover the knowledge helps to make the
knowledge more meaningful. Dimension three in this research is about self-determination. As



much as 6.25 % of students categorized as very motivated, 50 % of students are categorized as
good motivated and the last one as much as 4.75 % of students categorized as enough
motivated. Here we can see that students have a good determination by themself. Self-
determination, which refers to the control students believe they have over their learning of
science, So they based on the question and the answer form the students means that students
are good to prepare learning science. The use of Google Classroom to delivering and
managing the class is really helpful to this self-determination dimension. So wherever they
want to learn and every time they want to learn some materials that already given by the
teacher, they can prepare it before entering the class learn it via Google Classroom.

Dimension four is career motivation. Here we can conclude that students in this
experiment class have good self-determination and also they have good career motivation for
the future. Whether the students still in grade 7, it is very necessary to plan their future.
Students in this experiment group have a good basic to knowing their career earlier. In the
future when technology will fast improving, at least the students in this experiment group have
a basic skill to operating and knowing the technology to prepare the future by getting used to
Google Classroom feature and Solar System Scope application. For dimension one (intrinsic
motivation and personal relevance) and dimension three (career motivation) in this research
have a similar result which is both of this dimension have a lot of students categorized as
highly motivated. Careers are often thought of as extrinsically motivating (money, social
status, etc.), but they can be intrinsically motivating (interest, enjoyment, etc.) as well. It
means that intrinsic motivation (motivation to engage in an activity for its own sake) and
extrinsic motivation (motivation to engage in an activity as a means to an end) can be
interactive.

4 Conclusion

Motivation is needed to be gained during the teaching-learning process in the classroom.
Motivation and academic achievement have a relation in the teaching-learning process. when
the students have high motivation, it tends to be more have academic effort and achievement.
Based on the result of this research, here we can conclude that Blended Learning can enhance
students' motivation. Supported by Google Classroom, Solar System Scope and Discovery
learning model is helps to engaged student's motivation.
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