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Abstract. This research intends to explain the autonomy and creative
thinking skills of prospective elementary school student teachers in
mathematics with the learning management system (LMS)-assisted
science phenomenon. The data collection was done by using test
instruments in the form of essay questions to capture the creative thinking
skills and a non-test in the form of a questionnaire was used to capture the
autonomy skills of prospective elementary school student teachers. The
data were analysed through several stages, namely data reduction, data
presentation, data conclusions, and data validation using triangulation.
The result of the research shows that using the LMS can improve the
creative thinking skills of prospective elementary school teachers, while
their autonomy skills in experimental classes and control classes indicate
no difference. This happens because students were given the same
opportunity to explore the material independently. Thus, a way to
develop autonomy through mathematics learning needs to be explored.

Keywords: autonomy; creative thinking skills; learning management
system; science phenomenon

1. Introduction
Principals in Indonesia have indicated that the new graduates of educators have
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low levels of competence (Widodo, 2016b). Teachers with teaching experience also
have low levels of pedagogical and professional competencies (Giarti, 2016). In
addition to having hard skills, the competence of elementary school teachers must
also include soft skills and 21st century skills (KA21) which are often referred to as
the 4Cs, namely critical thinking, collaboration, communication and creativity that
are useful in their personal and professional lives (P21, 2011). In mathematics
learning, the Partnership for 21st Century Skills also defines the skills of the 21st
century through a 21st century skill mathematics map in the field of learning and
innovation skills for K12 consisting of creativity, critical thinking, communication
and collaboration (P21, 2011).

Based on the literary search, not much research in mathematics learning has been
done related to the development of 21st century skills. Nevertheless, Salehudin et
al. (2015) explained that through mathematics learning educators can provide
support for students to master the skills of the 21st century. Mathematics learning
research in Indonesia and some countries is still focused on mathematical skills as
proposed by the National Council of Teachers of Mathematics (NCTM) (2000a).
These skills consist of five process skills that students must master through
mathematics learning, namely (i) problem solving (Mushlihuddin & Nurafifah,
2018; Maslukha et al., 2018; Fuchs et al., 2004); (ii) reasoning and proof (Lestari,
2019; Kramarski & Mevarech, 2003); (iii) connections (Nabilah, 2019; Fauzi, 2015);
(iv) communication (Fauzi & Priatna, 2019; Brendefur & Frykholm, 2000;
Buchholz, 2005) and (v) representation (Effendi, 2012).

Two research studies in mathematics learning related to 21st century skills have
been conducted by Turmudi et al. (2017) and Afifah (2019). In the research by
Turmudi et al. (2017), they applied mathematics learning with didactic science to
develop 21st century skills consisting of critical thinking skills, creativity,
communication and collaboration. Afifah (2019), on the other hand, developed the
21st century skills of grade VIII students in mathematics learning with project-
based learning. Another 21st century skills development was carried out by
Mubhajir (2018) who trained 21st century skills in physics learning and other
experiments in Malaysia by testing several 21st century skills in the fourth grade
(Salehudin et al., 2015).

This research will discuss the development of creative thinking skills as one aspect
of the 21st century skills. Creative thinking skills are related to the skill of
discovering new things that have not existed before and are original, developing
new solutions to each problem, and involving the ability to generate new, varied,
and unique ideas (Chiam, 2014).

Mathematics as an important knowledge mastered by students can also
contribute to the development of 21st century skills. However, in reality, many
consider mathematics to be an area of knowledge that is often regarded as a
difficult and intimidating lesson for students (Ashcrafts, 2002; Siregar, 2017). This
is caused by 10 factors (Widodo, 2016a), among which is the fact that "there are not
many mathematics books published in Indonesia that present problems in the
form of context, as a result, mathematics feels abstract and difficult to learn". He
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also explained that mathematics is considered difficult because of the perception
of the student him- or herself who considers mathematics as a difficult lesson.
Many parents impart to their children the notion that mathematics is difficult so
that from childhood until adulthood, they have the perception that mathematics is
difficult and intimidating.

This relates to self-regulation, anxiety levels and student pressures studied in
relation to psychological well-being. The concept of psychological well-being was
originally introduced by Bernice Neugarten in 1961. She stated that psychological
well-being is a psychological condition at a time when a person reaches old age
(Tobin & Neugarten, 1961). The two main approaches to understanding
psychological well-being, according to Ryff (2013), are, firstly, the focus on
happiness in the sense of achieving happiness and preventing pain; and the
second approach is the awareness of being an overall functional or whole person,
including a healthy body and state of mind (Stern, 2007). Research on the well
being of children has been conducted in several parts of the world. In the United
Kingdom (UK), child welfare was researched (Rees et al., 2010) while in the
United States (US), the well-being of children was the topic of research (Huebner
& McCullough, 2010). This was also the case in Indonesia (Muqodas, 2019);
however, mathematics education was not included.

Taking into consideration the background above and the Covid-19 pandemic, this
research adopted a 21st century learning approach. There are nine principles
related to 21stcentury learning styles, namely i) being relevant to student life; ii)
applying cross-disciplinary learning; iii) developing critical thinking skills; iv)
encouraging the transfer of knowledge; v) teaching students how to learn; vi)
conveying misunderstandings directly; vii) collaborating; viii) exploiting
technology to support learning and ix) developing student creativity (Savedra &
Ofter, 2012). As an implementation of the 21st century learning style, this research
integrated technology and mathematical learning approaches using scientific
phenomena to develop creative thinking skills and autonomy.

In 2000, the National Council of Teachers of Mathematics (NCTM) made
recommendations for integrating technology in mathematics learning through
technology principles (NCTM, 2000b). The technology principle states that
technology is important in mathematics learning and teaching activities since it
influences how mathematics is taught and improves student learning activities.
Furthermore, the NCTM states that technology can facilitate the process of solving
mathematical problems, communication, reasoning and evidence. This is in line
with the research of Ayers et al. (1988).

Many research findings conclude that technology is the most suitable instrument
to develop mathematics learning and teaching activities. The activity of writing,
processing, and studying computer algorithm outputs can improve the
understanding of mathematical concepts and principles, numeracy skills, and
problem-solving abilities of students (Hatfield & Kieren, 1972). Technology is the
infrastructure used in mathematics education (Kaput et al., 2019). Furthermore,
they contend that to realize the technological potential, a new pedagogical method
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is needed, and teacher development needs to be conducted. Kaput et al. (2019)
also shared the results of their research on classroom connectivity (CC), namely
classes involving technology.

However, the use of technology in learning mathematics is still a rare occurrence.
Some people think that learning mathematics using technology is not effective
enough to increase the passion for learning. Usually, the technology used in
learning mathematics comprises Cabri Geometry (Kosa et al., 2002), Kahoot for
quizzes (Gokstin & Giirsoy, 2019; Prieto, 2019), Maple (Blyth & Labovic, 2009),
SPSS to process data (Xiao et al., 2015), calculators (Penglase & Arnold, 1996) and
PhotoMath for proof (Hamadneh & Al-Masaeed, 2015). However, it is still rare
for researchers to consider the use of mathematics learning technology for
distance learning.

It needs to be borne in mind that all students globally who are impacted by
Covid-19 must learn remotely. Therefore a remote management system called the
learning management system (LMS) is necessary. LMS is a management system
for distance learning, online learning or e-learning. It enables students to study
any time and any where. In an emergency, LMS functions as a distance learning,
online learning or e-learning infratstructure By using LMS, teachers and lecturers
can monitor student activities through a student attendance management system,
provide diverse learning resources (text, video, audio, animation) and connect to
other sources on the Internet such as structured assignments and quizzes with
interesting forms, as well as enabling discussion forums. Furthermore, LMS can
provide tools for collaboration and for both asynchronous learning (teachers and
students access the system at different times) and synchronous (teachers and
students access the system together and real-time) so that they can converse
directly (Widodo, 2017). Studies in the use of LMS in learning have been carried
out in universities by Bealty and Ulasewicz (2006), Kelley et al. (2016), McGill and
Klobas (2009) and Weaver et al. (2008). However, research reports on the use of
LMS in the field of mathematics learning are still rare, considering some of the
limitations of the features in LMS that can be used.

The basis of the selection of scientific phenomena in this research is that the nature
of mathematics is non-independent knowledge that can help humans in
understanding and mastering social, economic and natural problems (Kline, 1973).
Mathematics is an emerging science, evolving from real life and serving as a
practical tool for real problems (Boyer, 2011). Studies on phenomenon-based
learning to improve the cognitive and affective abilities of students through
mathematics learning have been conducted related to the development of
mathematical abilities of students by Aisah (2015), Faturohman (2015), Hidayat
(2015) and Rosyid (2015). The results of these research studies show that
phenomenon-based mathematics learning can improve students' mathematical
abilities (mathematical communication skills and mathematical connections) and
critical thinking. Meanwhile, research that has been trying to develop 21st century
skills required by students through mathematics learning has been conducted by
Turmudi (2017), who developed the didactic design of mathematics learning
through science phenomena and applied it to junior high school students. In

http:/ /ijlter.org/index.php/ijlter



164

addition, 21st century skills development has been widely applied to STEM-based
integrative mathematics learning by Becker and Park (2011), Bell (2010) and Kim
and Park (2012).

Research Problem

Departing from empirical-conceptual conditions as described above, this research
examines the development of autonomy as one of the aspects in psychological
well-being and creative thinking skills in mathematics learning with the
phenomenon of LMS-assisted science in prospective elementary school teachers.

Conceptual Framework

Starting with the background, the research problem, and the pandemic of Covid-
19, a 21Ist century learning approach was adopted for this study. As an
implementation of the 21st century learning style, this research integrates
technology and mathematical learning approaches using scientific phenomena to
develop creative thinking skill and autonomy. For technology issues, the National
Council of Teachers of Mathematics (NCITM) made recommendations for
integrating technology in mathematics learning through technology principles
(NCTM, 2000b). In terms of scientific phenomena issues, the nature of
mathematics as a non-independent knowledge can help humans in understanding
and mastering social, economic and natural problems (Kline, 1973). Mathematics
is an emerging science, evolving from real life and serving as a practical tool for
real problems (Boyer, 2011). Moreover, mathematics explains phenomena and
their occurrence via teachers to students (Turmudi, 2014).

2. Theoretical Framework

2.1 Autonomy and Creative Thinking Skill

Autonomous people are independent people who can determine the best for
themselves (Keyes & Ryff, 1999). These individuals have an internal locus of
evaluation, i.e. not seeking the consent of others but rather evaluating themselves
by personal standards. Therefore, they do not think about the expectations and
judgments of others towards them. Furthermore, autonomous individuals do not
rely on the judgment of others to make important decisions. They do not conform
to social pressures to think and act in any particular way.

The first dimension of learning and innovation skill for K12 is creativity.
Creativity relates to discovery, trying new approaches to solving problems and
being innovative (P21, 2011). In line with the views of Chiam et al. (2014),
creativity is explained as a skill for discovering new things that have not existed
before, being original, developing new solutions to each problem, and involving
the ability to generate new, varied, and unique ideas (Chiam et al.,, 2014).
Creativity is the ability to uncover new relationships, to see things from a new
point of view, and to form new combinations of two or more concepts that have
been mastered before (Suryadi, 2005).

Based on the explanation above, creative and innovative thinking skills in this

research is the ability to generate new ideas that are original and different from
others, and to provide many solutions to problems. The indicators used in
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measuring creative thinking skills in this study refer to indicators of creative
thinking skills (Torrance, 1966, 1974) known as TTCT and presented in Table 1.

Table 1: Torrance creative thinking skills indicators (1966, 1974)

1 Fluency Mention many problem-solving solutions

2 Flexibility Provide different answers of solutions

3 Originality Create new solutions or answers that have
never been used before to solve problems

4 Elaboration Mention the complete solutions

2.2 Mathematics Learning with Science Phenomena

Science phenomenon-based mathematics learning is derived from Freudenthal’s
didactical phenomenology theory (Freudenthal, 2002). Didactic phenomenon-
based mathematics learning in mathematical learning introduces appropriate and
suitable phenomena for students in learning mathematical concepts (Freudenthal,
2002; Turmudi, 2014). In this research, the phenomena introduced to students are
phenomena related to science. The science phenomenon that is introduced to
students is learning that emphasizes the importance of contextual issues to
introduce mathematical topics to students.

Phenomenology comes from the Greek phaninomenon meaning ‘emerging’, and
logos meaning ‘science” (Turmudi, 2017). The philosophy of phenomenology is
learning about consciousness as the experience of the subject (or the view of the
first person) (Turmudi, 2017). The term ‘phenomenology” is usually followed by
the word ‘didactic’, which means that learning begins with or departs from an
experience and consciousness. In mathematics learning, he illustrated that
students can be invited to walk on the floor (tiles) then explained to raise
awareness that the floor tiles have mathematical value. Then the students pause,
try to observe, look deeply, and imagine the mathematical value that can be
derived from the experience. Furthermore, students can try to conjecture in the
form of questions, then collect data or information to support the notion in order
to make abstractions or conclusions (Turmudi, 2017).

2.3 Learning Management System

The Learning management system (LMS) is a system or software as an

infrastructure in electronic, online or distance learning (McGill & Klobas, 2009;

Watson & Watson, 2007). The existence of this LMS cannot be separated from the

opportunities for learning using Internet technology and networks. The

capabilities and features of the LMS depend on the needs of the organization that

uses the system to manage learning. Dye and Fagerberg (2004) explain that in

general an LMS must have the following capabilities:

1. Registration for administrators, teachers and students on curriculum or
learning;

2. Linking curriculum and learning administration to learning content;

3. Supporting traditional virtual learning;

4. Supporting various kinds of analysis and assessment, tracking team or
individual progress;

5. Ability to administer test results, assessments and reports; and
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6. Capability management so that an organization can measure learning needs
and identify development needs.

LMS is a powerful technology that has yet to reach its full potential and is
important for the Information Age paradigm of education (Watson & Watson,
2007). Because of its importance, greater care and understanding needs to be used
when applying the term in research literature. In its implementation, the LMS that
used was known as blended learning. Blended learning is a formal education
program in which a student learns, at least in part, through online delivery of
content and instruction with some element of student control over time, place,
path, and pace (Staker & Horn, 2012). In the blended learning model, students
study teaching materials at home, communicating with other students and
teachers through online discussions. Concepts can be reinforced by the teacher
through student involvement. Therefore, owing to the Covid-19 pandemic, this
research study was conducted online.

3. Methods

3.1 Design

The experimental design to obtain KA21 and PWB data used in this research is the
posttest-only design with a nonequivalent control group as presented in Figure 1.
In this design, the experimental group and the control group were given a post-
test, with the experimental class being given the treatment of mathematical
learning with a filtered-s least mean square (FSLMS) algorithm. The pre-
experiment design used is depicted below:

Group A X1 2 O
GroupBX > O

Figure 1: KA21 quantitative pre-experimental research design

Note:

Xi: Treatment to the experimental class

X : Treatment to the control class

O : Post-test

This design is used to determine how LMS variables affect creative thinking skills
in KA21 and autonomy in PWB.

3.2 Participants

The population in this study were all the semester 1 students of prospective
elementary school teacher level 2 at a university located in two provinces, namely
in West Java and Banten. The samples taken to test the model in this research were
four (4) classes of diverse students, two classes of which were used as
experimental classes, and the remaining two (2) classes were comparison classes.
The students in all four classes numbered approximately 156 students. The
sampling technique used was a purposive sampling technique. Purposive
sampling is a sampling technique based on knowledge of the characteristics of the
population and the purpose of the research (Fraenkel, 2012). In the experimental
classes from the sample, mathematics learning was carried out using LMS-assisted
science phenomena mathematics learning (FSLMS). In this research, mathematics

http:/ /ijlter.org/index.php/ijlter



167

learning with science phenomenon was applied to rational number material to the
prospective elementary school student teachers level II.

3.3 Research Instruments

The instruments used in this research were questionnaires related to the
autonomy or independence of learning that has been validated and tested. There
were 14 statements which were based on the theory of Ryff (1999) and the
development of autonomous instruments (Muqodas, 2019). Tests related to
rational numbers of three essay questions were also given to students to test their
creative thinking skills. These had been previously validated and empirically
tested. The test question refers to indicators 1, 2, 3 of Torrance's creative thinking
skills (Torrance, 1966, 1974).

3.4 Settings

Learning was conducted in a blended way. At each meeting, lecturers presented
learning plans, teaching materials in various forms such as audio, video and
presentations as well as discussion materials on the LMS. At the beginning of the
lesson, the lecturer initiated the learning synchronously by providing the details,
conveyed the learning objectives, scientific phenomena to be studied and quizzes.
Then the lecturer gave an explanation related to the activities that would be
carried out next, accompanied by a question and answer session. After that,
students studied the teaching materials. This was followed by carrying out
activities asynchronously. The lecturer guided learning activities through LMS
and a WhatsApp group. Once the asynchronous session had been completed, the
learning continued with a synchronous discussion. Students delivered practical
results in turn, then shared ideas, notions and questions and reflected on the
learning that had taken place.

4. Results and Discussion

4.1 Autonomy of Prospective Elementary School Student Teachers

The descriptive analysis of the autonomy of prospective elementary school
teachers students is described in Table 2.

Table 2: Description of PWB-A prospective elementary school teachers

Description A1) AQ2) Category F(1) | %f(1) £(2) %f£(2)
Average Score | 5217 | 51,48 | Very High 0 0.00 0 0,00
Highest Score | 71.00 | 71,00 | High 54 | 62.07 39 44,83
Lowest Score | 41,00 | 30,00 | Low 33 |37.93 48 55,17
Ideal Score 84.00 | 84,00 | VeryLow 0 0.00 0 0,00
StDev 6.26 | 6,92 Total 87 |100.00 |87 100,00
Information:

A(1): PWB-A results in the FSLMS mathematics learning group

A(2): PWB-A results in the TFSLMS mathematics learning group

F(1) : Frequency of students in each category in the FSLMS mathematics learning group
F(2) : Frequency of students in each category in TEFSLMS mathematics learning group
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Based on Table 2, it was found that PWB-A students are prospective elementary
teachers in mathematics learning groups with FSLMS and TFSLMS for the
following reasons:

1. There was an average score difference of 0.69 where the learning group with
FSLMS was higher than the TFSLMS. However, the standard deviation score
of the learning group with FSLMS was lower by 0.66 than the mathematics
learning group with TFSLMS;

2. The highest score in the mathematics learning group with FSLMS was the
same as that of the TFSLMS group; however, the lowest score was 11 points
higher than the TFSLMS math learning group. Therefore the range of PWB-A
scores in the mathematics learning group with FSLMS was 9 points less than
that of the TESLMS group;

3. After treatment, neither of the learning groups with FSLMS or TFSLMS had
students with very high PWB-A scores, or very low scores; and

4. The percentage of prospective elementary school student teachers who have a
low PW-A score is higher in the mathematics learning group with TFSLMS.

Based on the PWB-A normality and homogeneity test, it was found that PWB-A
data of prospective elementary school student teachers in the mathematics
learning groups with FSLMS and TFSLMS are normal and homogeneous. On that
basis, the two different tests were conducted on average by using t-test using =
0.05. The test results are shown in Table 3.

Table 3: Test differences in PWB-A of prospective elementary school student teachers

Result t-test for Equality of Means
t df | Sig. (2- | Mean Difference| Std. Error
tailed) Difference
PWB-A |Equal wvariances -0169 172 0.866, -0.184 1.091
POSTES passumed

Based on Table 3, t-test results indicate that the sig score. is 0.866 > 0.05. Thus Ho is
accepted, which means that there is no difference in the average score of PWB-A

data of prospective elementary school student teachers in the mathematics
learning group with FSLMS and TFSLMS.

4.2 Creative Thinking Skills (KKf) of Prospective Elementary School Student
Teachers

The description of creative thinking skills of prospective elementary school
teacher students is shown in Table 4.

Table 4: Description of KKf achievement of prospective elementary school student teachers

KKf Achievement Class
FSLMS | TFSLMS

Average 7,58 3,67

Highest Score 12 10

Lowest Score 0 0

St Dev 3,64 761

Ideal Score 16
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Based on Table 4, the achievement score of KKf of prospective elementary school
student teachers in the mathematics learning group with FSLMS and TFSLMS can
be explained as follows:

1. There was an average score difference of 3.91, whereas the KKf of the learning
group with FSLMS was higher than the group with TFSLMS. However, the
standard deviation score of the learning group with FSLMS was lower by 3.97
than the math learning group with TEFSLMS; and

2. The highest score in the math learning group with FSLMS was 2 points
higher, but the lowest score was the same as that of the TFSLMS group.

Based on the data, the KKf achievement of prospective elementary school student
teachers in the FSLMS group is better than that of the TFSLMS group. In addition,
inferential tests were conducted for differences in creative thinking skills between
the FSLMS and TFSLMS groups. Based on the normality test, it was found that
the results of KKf achievement data of prospective elementary school student
teachers in the mathematics learning groups with FSLMS and TFSLMS are not
normally distributed. On that basis, the difference test was conducted using the
Mann-Whitney test using o = 0,05. The test results are shown in Table 5.

Table 5: Test differences in KKf achievement of prospective elementary school
student teachers

KKf
Mann-Whitney U 2853,500
Wilcoxon W 6681,500
Z -3,188
Asymp. Sig. (2-tailed) 0,001

4.3 Discussion

Autonomy is one aspect of psychological well-being that can affect student
learning outcomes (Winch, 2002). By having good autonomy, students will have
high levels of independence in learning as well. People who are positive in terms
of psychological well-being (PWB) are happy, healthy, productive, and have
satisfying interpersonal relationships (Ryff, 2013). In a learning situation that is
affected by the Covid-19 pandemic as it is today, learning is mostly directed at
blended learning or learning that combines synchronous and asynchronous
techniques. These are highly dependent on the independence of students' learning
because the teacher only facilitates and provides motivation from a distance. In
this study, LMS-assisted mathematics learning shows that the students in the
class with mathematics learning with LMS-assisted science phenomena
descriptively have a higher level of autonomy. This is indicated by a higher
average score. The percentage of students who have higher levels of autonomy is
greater than in the class without scientific phenomena. This indicates that
computers can help students learn mathematics and problem-solving (Bell, 2010;
Hatfield & Kieren, 1972; Robitaille et al., 2020).

However, inferentially the results show that there is no significant difference. In

this research, LMS is needed as a learning tool during a pandemic to manage the
learning (Robitaille et al., 2020). Learning is strongly influenced by the subject
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material, the teacher, the novelty effect, and the learning content. Although the
LMS offers various teaching materials such as audio-video, audio, and
presentations, independent learning will determine whether students can choose
one, or study all of the teaching materials presented, or even not choose any of the
teaching materials delivered. Students who study independently will be able to
determine the learning resources they want to learn or even study other teaching
materials as enrichment. Meanwhile, students with low autonomy will depend on
the instruction and supervision of the teacher or instructor.

Creative thinking skills is one of the most important skills of this century, and are
the highest-level skills in Bloom's taxonomy (Krathwohl, 2010). Therefore, these
skills play a very important role in individual success. In this research, learning
mathematics with LMS-assisted science phenomena has shown to have an impact
on students' creative thinking skills as shown in Table 4.1. Descriptively, the
average creative thinking skills of students who study mathematics with LMS-
assisted science phenomena are almost twice those of the comparison classes’
average. This is also reinforced by the results of the inferential test which shows
that there is a significant difference in the alpha of 5%.

Furthermore, learning with LMS-assisted science phenomena applied in this
research provides opportunities for students to explore the surrounding
environment through didactic phenomena that appear in students' daily lives. In
this learning, students conduct experiments that can provide opportunities for
them to develop their imagination, and ways and methods of completing and
reporting assigned experiments. In group experiments, students can also share
ideas in solving problems. This is in line with previous preliminary research on
LMS which also has a positive influence on mathematical creative thinking skills
(Widodo, 2017). This is supported by research by Garrison and Anderson (2003),
who found that technology is a learning tool used in formal education practices to
disseminate, illustrate, communicate, or support students and teachers in activities
designed specifically to sustain learning (Gunawan et al., 2019). This indicates
that learning using multimedia electronics is more significant than conventional
learning (Munir, 2010).

The analysis was continued to determine whether there is a relationship between
autonomy and creative thinking skills. Based on the correlation coefficient, a score
of 0.24 was obtained. Therefore, it can be concluded that there is a low relationship
between the two variables. This is not according to the views of Winch (2002)
who stated that autonomy is in line with critical thinking skills. Therefore, further
research needs to be done on other aspects of psychological well-being related to
creative thinking skills as part of 21st century skills.

5. Conclusion

Based on the analysis and discussion of these results, it can be concluded that the
autonomy of prospective elementary school teachers in learning mathematics with
LMS-assisted science phenomena is no different from learning mathematics
without LMS-assisted science phenomena. Both of these lessons produce
autonomy for students because they provide equal opportunities to study a
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variety of teaching materials. The creative thinking ability of students in the
experimental classes is better than that of students in the control classes because
students in the experimental classes are more likely to improve their creative
thinking skills and are allowed to explore the surrounding environment through
didactic phenomena that appear in students' daily lives. This research has shown
that what needs to be followed up in further research is how elementary school
candidate teachers can explore additional teaching materials independently that
are not available in LMS. Therefore, to improve their ability of autonomy and
creative thinking, teachers need to adopt innovative learning such as mastering
LMS as learning management in selecting materials and implementing the
teaching and learning process effectively. The results reported here should be
interpreted in the light of these considerations.
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