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Abstract: 5E learning cycle strategy was students center oriented learning model. The learning process
becomes more meaningful, which are prioritized authentic experience of students, made students become
actively participating, able to critical thinking skills and creatively. The phases of the learning cycle 5E
consist of engagement, exploration, explanation, elaboration, and evaluation. The purpose of the research
was increased learning motivation and conceptual understanding improved by discovery learning due to
the 5E learning cycle strategy. The research was conducted at SMA Teuku Umar Semarang. The research
has used a qualitative approach. The type of research is classroom action research (CAR). The data
analysis technique used a percentage of the learning motivation and the students' understanding concept.
The percentage applied discovery learning by both of the first CAR cycle is 78% and the second CAR
cycle is 92%. The conceptual understanding was shown better in the second CAR cycle. The effectiveness
discovery learning can be interpreted from the normalized gain. The score of the normalized gain is 0.52.
The category of the normalized gain is a medium gain. Students' motivation was increased by both the first
cycle is 62% and the second cycle is 82%. Based on the decision of the research, it can be concluded that
the 5E learning cycle process can influence increased students learning motivation and students
understanding the concept not only heat concept but also heat transfer concept.
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INTRODUCTION

Understanding  the  concept is
constructing meaningful of learning
message, either orally, in writing or
graphics in the learning process with
learning media. (Hutahaean, Harahap, &
Derlina, 2017). Physics lesson has the
potential course for made developing the
ability to understand the concept vehicle
(Mahardika, Faizah, & Indrawati, 2017).
The conceptual understanding  was
included in the cognitive process consist
of (1) to interpreting, (2) to point out, (3)
to classify, (4) to summarize, (5) to
conclude, (6) to compare, and (7) to
explain (Hutahaean et al., 2017) .

The critical thinking is one of the skills
that was developed. it can be seen from
the ability of conceptual understanding
and problem-solving. The student’s ability
in problem-solving is built on an

understanding of a concept. (Hartono,
2013; Ulina, 2017). The identification of
the ability going to be developed in the
physics lesson which are (1) the ability of
scientific reasoning, (2) the ability to
interpret representations of science such
as images, equations, mathematical, and
graphs, (3) the ability of the scientific
process, (4) the ability to solve problems,
(5) communication skills (Ulina, 2017).
Based on the identification of some
ability in learning, then conducted a
preliminary study of the condition of
learning in class XI SMA Teuku Umar
Semarang. The method used observation
of student learning activities and
interviews. Observations by describing
the problems experienced, which are (1)
students were able to present a good level
of memorization of the objectives that it
receives, but in fact do not understand it;
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(2) students would not be able to connect
between understanding the concept of the
actualization of understanding of the
concept. (3) Students have difficulty
understanding the concept of physics.

Results of a preliminary study using
interviews to senior high school physics
teacher in class XI at SMA Teuku Umar
Semarang produce a description as
follows: (1). Students understand the
concepts being taught but the examination
is a low score, because of the
mathematical skills in physics solving is a
low category. (2). Students not only have
the intrinsic motivation in the good
category but also interested in learning
physics. (3). Students should be given in
the form of extrinsic motivation
punishment so that students interested in
practicing tasks assigned by the teacher.
4). Appropriate equipment, physics lab in
physics laboratory SMA Teuku Umar
Semarang in either category, but the
quantity of less practical tools primarily
on practical tools that are fundamental.

Problems arise when expectations do
not match with reality (Sugiyono, 2017).
Identify the problem by observation of the
student and the teacher, the exposure of
the problems that occur in the classroom.
in general, there are two problems, which
are (1) conceptual understanding of
students was poorly, (2) active
participation of students in the learning
process needs to be improved. Many
students learn physics have
misconceptions about the lesson, even
though before they starting to learn it.
Students should be able to both learn and
apply the physics concept in the daily.
Conceptual knowledge is a critical point
for the generation and selection of
appropriate  procedures in  solving
problems (Kola, 2017). Conceptual
understanding allows students to transfer
an explanation of the phenomenon to the
different situations (Kola, 2017).

Research needs to be applied an
ongoing classroom action to find a

solution to the problem of improving the
quality of learning (Arikunto, Suhardjono,
& Supardi, 2017). Teachers should
familiarize students to think critically by
assigning them to experiment, to seek
explanations and finding solutions the
problems, and to make inquiries about the
matter to be discussed in the next section
to understand the concept (Hartono,
2013). The effectiveness, efficiency, and
standardization of teaching that is not
offset by the teacher in the learning
process make learning it does not achieve
maximum results. (Furoidah, Indrawati, &
Subiki, 2013). The physics course was
developed learning process according to
the scientific approach and interactive
learning (Ramdhani, Usodo, & Subanti,
2017).

The learning process in accordance
with the rules of the scientific approach
focused on the activity of students in the
classroom and interactive learning so that
students can actively investigating and
scientific attitude in solving the problem
(Pratiwi & Supardi, 2014). Science
learning strategies that develop in the 21st
century has a framework that combines
content knowledge, pedagogical
knowledge, and knowledge of technology
according to the scientific approach
(Sarwi, 2016). Both professional teacher
and pre-service teacher should understand
and apply the approach to the learning
process, academic content, pedagogical
content, and evaluation/assessment, which
is imbued with the essence of physics.
Support and demand for innovation have
a relation to the organization of learning
and organizational innovation (Hsiao,
Chang, & Chen, 2014).

Several factors can affect the quality of
learning innovations such as teachers,
students, learning materials, facilities,
learning management, student, and the
learning environment (Arikunto et al.,
2017). Some models were varied learning
can affect the motivation of students and
students' understanding of the concept,
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but in fact, nowadays most teachers still
use practical guide to learning with
conventional models, so that the learning
motivation and understanding of the
concept seen clearly the low category
(Ali, 2018). Classroom action research
required of the application of alternative
learning models that can improve student
learning activities in an effort to improve
motivation and understanding of the
concept. which are (1) cooperative
learning, (2) inquiry learning, (3)
problem-based learning, and (4) project-
based learning, and (5) learning cycle
(Diani, 2015; Indrasati, Indrawati, &
Supriadi, 2014; Loibl & Rummel, 2014;
Manalu, 2017; Schalk, Edelsbrunner,
Deiglmayr, Schumacher, & Stern, 2018;
Siswandi, 2015). Learning cycle 4E and
5E learning cycle and 7E learning cycle
applied to improve learning achievement,
problem-solving  skills, and critical
thinking skills in secondary school and
senior high school levels (Hartono, 2013;
Septiana, Harjono, & Hikmawati, 2018;
Supriyatman & Amiruddin, 2014; Ulina,
2017; Wahyuni, Syamsu, & Muslimin,
2013). Based on the results of previous
research, the invention will be developed
to measure not only learning motivation
but also students' understanding of the
concept. The initial hypothesis that
motivation to learn has a correlation with
students ‘'understanding of the concept,
the more strength of the students'
motivation will have lots of energy and
enthusiasm to participate in learning
activities and obtain maximum learning
results actively. The learning motivation
is the driving force and direction of
student learning activities so that the
learning achievement of learning can be
achieved (Sardiman, 2012). Therefore,
discovery learning with 5E learning cycle
strategy is expected to increase students'
motivation and understanding of concepts
on temperature and heat material. The

learning methods used which are a
discussion, demonstration, and practicum.

THEORETICAL FRAMEWORK
Learning Cycle

Model fun learning, student-centered
and  provide appropriate  learning
resources, one of the better model which
is the Learning Cycle (LC) (Wahyuni et
al., 2013). The learning cycle is a student-
centered model, the learning process
becomes more meaningful because it
prioritizes real experience, and formed a
student becomes active, critical and
creative (Wahyuni et al., 2013), The
phases of learning cycle 5E consist of
engagement, exploration, explanation,
elaboration, and evaluation (Sarac, 2018).
The phases of the learning cycle
according to Piaget learning theory and
constructivism learning theory because of

learning is the development of the
cognitive aspects of the learning
objectives is to enhance students'

understanding. The phases of the learning
cycle process require good scientific
literacy (Ulina, 2017),

Science literacy used to develop
knowledge and understanding, to achieve
individual growth up and have a positive
role in the wider community (Sulisworo
& Sutadi, 2017), Use of the learning cycle
provides opportunities for students to
express their previous knowledge and the
opportunity to refute, debate their ideas,
this  process results in  cognitive
imbalance, thus developing a higher level
of thinking, and good approach to
studying  physics  (Supriyatman &
Amiruddin, 2014),

Figure 1 shown that learning cycle is
one of the learning models with a
constructivist approach which initially
consists of three stages: exploration,
invention, and discovery. Three of these
stages is being turned into five stages
developed by Robert Bybee (Septiana et
al., 2018),
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Learning Cycle 5E
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Figure 1. The phases of the 5E learning cycle

Learning cycle initially began as a
three-phase model of the invention, the
introduction of terminology and the
implementation of the concept, and then
expressed as 4E learning cycle consists of
engagement, exploration, explanation, and
extension. In subsequent years, has been
developed as a model 5E learning cycle
by adding additional evaluation phase by
science education researchers Boddy,
Watson, and Aubusson (Sarac, 2018),

The engagement phase, students
enthusiastic about the lessons to be raised
by providing daily physics phenomenon
that corresponds to the topic and asks the
students to argue about the phenomenon.
Students will explore to prove their
opinion about the physics phenomenon
depends on the Exploration phase. The
teacher presents a learning activity that
gives students real experience with the
concept of learning topics. Independence
of the students in exploring and prove the
hypothesis that they have made. The role
of the teacher only as a guide and
facilitator. Teacher as a facilitator in the
CAR should be aware of their role in the
classroom (Jan 2013),

The results were obtained from the
phase of exploration, it will be explained
students understand the concepts in this

phase. Teacher asks profound reason to
encourage students to explain what they
found. Meanwhile, in the elaboration
phase, students are going to build more
connections between what they know
with what they should have learned. In the
evaluation phase, students are evaluated
to assess how well students understand
the concepts of the lessons. Teachers
assess what students have learned in
various aspects during the learning
process to determine how well students
understand the concepts learned. Ratings
are given either orally or in writing to
measure the learning process (Tania &
Murni, 2017),

Discovery Learning

Innovative learning approach had no
impact in the classroom for teachers to
follow the practical guidelines in
teaching, those teachers can design
learning and guided discovery learning
using guided discovery learning heuristic
learning (Janssen, Westbrook, & van
Driel, 2014), Implementation of discovery
model of learning can increase students
‘activity, increase understanding of the
concept, and the students' critical
thinking skills, as well as cognitive
learning outcomes of students (Maulidar,
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Yusrizal, and Halim, 2016; Rosarina,
Sudin, & Sujana, 2016). The teacher's role
as a mediator and facilitator in learning
connected with learning innovations that
have a relationship  between an
organization's learning and organizational
innovation (Hsiao et al., 2014),

The role of teachers in the model of
discovery learning as mentors by
providing opportunities for students to
learn participation actively, teachers can
guide and direct the learning activities of
students according to the learning
objectives  (Purnomo, Mujasam, &
Joseph, 2014), Conditions such as these

want to change the teaching and learning
activities are teacher-oriented to student-
oriented.

Benefits guidance for  concept
discovery or invention situation has been
clearly demonstrated in the teaching with
discovery learning (Loibl & Rummel,
2014), Students are placed in self-
determined learning situations and asked
to find a model or concept underlying
problems. Learners need guidance during
this learning activity. Table 1 shows the
phases of discovery learning and 5E
learning cycle strategy (Hartono, 2013).

Table 1 Discovery learning process and 5E learning cycle strategy

No. Discovery Learning

5E Learning Cycle Strategy

1 Their problems are solved.

2 The adjustment to the level of students'

cognitive development.

3 Concepts or principles to be found by students
through these activities need to be expressed

and written clearly.

4 Must be provided the tools and the necessary

learning materials.

5 The composition of the class is set so as to
facilitate the free flow of thoughts student
involvement in ongoing learning activities.

6 Teachers give students the opportunity to
collect data.

7 Teachers gave the correct answer according to
the data and information needed by students.

Teachers identify students’ understanding
concept before the learning process.

Teachers explain the purpose of teaching and
learning materials needed and motivate
students to engage in critical thinking in
choosing the solution of the problems faced.
Teachers guide students to determine and set
the tasks related to the problem.

Teachers support students to collect
appropriate information, conduct experiments,
and seek explanations and solutions to
problems.

Teachers guide students in designing and
preparing the lesson.

Teachers help students to share their work
with their peers, evaluate and compare their
understanding with their prior knowledge.
Teachers guide students to expand and reflect
on concepts learned

METHOD

The study is classroom action research
(CAR). CAR process taking place in four
phases consist of planning,
implementation, observation, and
reflection. The research experiment was
conducted in two cycles. The cycle or
repetition is not clearly done from
planning to reflection, but only the
implementation and observation phase
(Arikunto et al., 2017) see Figure 2. The
number of cycles depends on the outcome
of reflection and learning achievement

levels (see Table 5). The study was
conducted in class XI IPA at SMA Teuku
Umar Semarang, with a sample of 29
students of class XI. The research was
conducted during four meetings with the
allocation of one meeting time is a two-
hour lesson.

Each action consists of a series of four
activities: 1) Planning, the activity of
designing in detail what and how the
actions to be taken. 2) The action is a core
activity in the CAR, the actions of at least
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two cycles. 3) Observation is an act of to determine the implementation shortfall
gathering information that will be used to CAR (Arikunto et al., 2017). table 2 and
determine whether the action taken in table 3 shown the description of the
accordance with the plan. 4) Evaluation activity.

and reflection are an activity undertaken
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Figure 2. shown that the phases of classroom action research which are problems statement, planning
learning strategy, learning implementation, learning observation, data collection, decision
making, reflection, and problems statement based on the reflection learning process.

Table 2. The first cycle
Cycle Stages Description of Event

Plan 1. Based on the problem formulation will be applied discovery learning with
demonstration method

2. Selected topics that correspond with the content that is the temperature, heat,

and heat transfer. (2 meetings consist of one meeting each cycle, and will
continue with the second cycle ) selected sub-subject for the first cycle is
black rules.

Creating RPP (study plan) was planned for the objectives in detail exposure.

4. Designed scenario execution of discovery learning improves in the first
cycle.

5. Prepared physics course and instructional media will be used, as well as
other documents, such as attendance, experimental tools calorimeter, student
worksheets, study plan, student observation sheet, etc.

6. Designing instruments to observe the process of learning and learning
outcomes as well as a guideline to analyze.

7. Setting up a colleague to act as an observer, and help document the activity.

Action 1. Taught for 2 meet physics class following by the objectives about black
rules.

2. Learning optimized to fit the predetermined scenario.

3. Documenting (collecting documents student activities, and other documents)
and observe all the activities carried out in the learning process.

Observation 1. Observations of classroom learning and response, as well as students using

w
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instruments that have been prepared.

2. Ask colleagues to observe the process of teaching the teachers using the
observation sheet that has been designed.

3. Conducting formative tests to determine if the students understanding of the
concept using the course of the sub-tests the rules black, while the interview
is used to review the students' motivation and learning activity observation
students sheet student used to observe adherence to discovery learning. In
the first cycle, the observed aspect is to increase the understanding of the
concept which is characterized by an increase in the score of posttest
students.

4. Collecting all the observations and analyze them.

Describe the learning indicator has been reached.

2. Based on the analysis of observations (both process and learning outcomes)
evaluating the learning indicator has not been reached.

3. Knowing the shortcomings of the application of the discovery learning in
the classroom. for example, step instructional sequence that does not match,
the format of the task is poor, or the performance of teachers is poorly
teaching.

4. The results were compiled and summarized reflection as an input in the
design second cycle.

o

Reflection

Table 3. The second cycle
Cycle Stages Description of the Event

Plan 1. Repetition designing lesson plans further subject of heat transfer consist of
conduction, convection, and radiation (instead of repeating sub-topic of
the black rules).

2. Return designed learning cycle implementation scenarios through
discovery learning in the learning cycle Il with regard to the outcome of
reflection the first cycles.

3. Repetition preparing instructional materials and media to be used, as well
as documents, such as attendance, experimental tools calorimeter, student
worksheets, etc.

4. Repetition designing instruments to observe the process of learning and
learning outcomes as well as a guideline to analyzing.

5. Setting up a colleague to act as an observer, and help document the
activity.

Action 1. Implementation learning in the second cycle with an advanced sub-topics
heat transfer: conduction.

2. Documenting (collecting documents student activities).

3. Implementing learning in the second cycle with an advanced sub-topics
heat transfer: conviction and radiation.

Observation 1. Observe the implementation of discovery learning used student

observation sheet that has provided and developed. The second cycle was

observed the students' motivation aspect is shown from the activity of
students in the learning process is done in the classroom, especially active
participation in group investigation.

Collecting the data observations and analyzing data.

3. Observe the implementation of 5E learning cycle through discovery
learning using observation sheet that has provided. The second cycle was
observed the students' motivation aspect is shown from the activity of
students in the learning process is done in the classroom, especially active
participation in group investigation.

Reflection 1. Based on observation, it can be concluded that results on observational
analysis for corrective actions are reflected in the third cycle (if the
indicator there is not yet reached). if the indicator has been achieved, then
the set of observational data used for the preparation of research reports.

N
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RESULTS AND DISCUSSION

Table 4 shows the results of the
formative test on heat and temperature
physics course. The data sample of the
study was counting until 29 students.
Both of the lower pre-test scores is 13,
and the higher pre-test score is 66. the
mean score initial condition in the first
cycle is 29,3. it is shown that poorly
condition. 5E learning cycle strategy was
applied as a treatment to increase the
student's pre-test score. after given the
treatment that can be seen clearly increase
the post-test scores. Both of the lower
post-test scores is 47, and the higher
post-test score is 93. the mean score final
condition in the second cycle is 66.2.

The percentage applied the 5E learning
cycle which is 78 % in the first cycle and
92 % in the second cycle. Based on the
results achieved, both values meet the
implementation of indicator already
predetermined. The analysis of the level
of success of the classroom action
research due to the 5E learning cycle
strategy has increased from the first cycle
until the second cycle. Improved
adherence to learning is the result of
reflection carried out after the first cycle
to correct deficiencies occurring in the
first cycle and growing up in the first
cycle to apply in the next action.

The results of the students'
understanding of concepts based on the
cognitive  process. This aspect is
measured by tests conducted at the end of
the cycle. furthermore, those students
were made a meaning conceptual and
seen either who have or who haven't
completed. comparing until the end of
each cycle to know that is an increase of
conceptual understanding before given
treatment, after the first cycle and the
second cycle. The formative test results
consist of both the first cycle was
obtained an average score of 29.3 and the
second cycle was obtained an average
score of 66.2. Based on these data, it can
be seen that the students' understanding
of the concept increases either the first
cycle or the second cycle. due to the
students' understanding of  physics
concepts before being implemented
learning cycle and thereafter learning has
increased quite significantly. see table 5.

Implementation of discovery learning
can improve the learning process and
student achievement. Based on the results
of previous studies in the first cycle, the
percentage of achievement of student
both the first cycle interested of 64.71%
and increased in the second cycle into
82.35%. Improved learning achievement
is shown from the aspect of knowledge in
the first cycle of 61.77% and increased in
the second cycle into 85.29% (Putra,

Tandililing, & Arsyid, 2016),
Table 4. Data distribution pretest-posttest students
Data Pretest Data Posttest .
N-Gain
Interval Frequency Interval Frequency
13-22 15 47-55 7
23-32 1 56-64 6
33-42 3 65-73 7
4352 6 74-82 4 052
53-62 2 83-91 1
63-72 1 92-100 4
Based on the results of the learning activities. The observation students'

process has been applied to the 5E
learning cycle due to practical learning
methods, demonstrations and discussions
to increase students' activity in learning.
Results of research conducted showed
increased activity of students as seen from
the observation of students in learning

activity according to several indicators
were observed consist of readiness,
enthusiasm, group investigation, problem-
solving, doing exercise, and decision
making with reflecting (table 5 shown
student activities).
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Table 5. Observations Student Activities

No Rated aspect Initial CAR Information
' P Condition Cycle 1 Cycle 2
1 The _readlness of stuqents to 60% 60% 73% Increased
receive course materials
2 The enthusiasm of students
in participating in group 33% 53% 80% Increased
discussions
3 ACtIVItI(:Z‘S of_ studgn?s_ in 66% 66% 93% Increased
group discussion activities
4 Activities of students in 0 0 0
solving problems 40% 53% 86% Increased
5  Activities of students in
doing exercises 53% 73% 73% Increased
6  Student participation in
activities  reflecting on 66% 66% 86% Increased
learning
CONCLUSION have characteristics that match the
Students understanding of the concept learning cycle process.
have been increased. The learning cycle
type 5E conducted on class XI IPA at REFERENCES
SMA Teuku Umar by applying for heat Ali, S. (2018). Pengaruh  Model

and temperature physics course. 5E
learning cycle strategy consisting of the

phases,  which  are  engagement,
exploration, explanation, elaboration,
and evaluation. Increasing  student

motivation in the learning process is
characterized by the improved activity of
students in the learning process as
measured through assessment of student
activity observed during the discovery
learning process takes place. Based on the
decision of the research it can be
concluded that the learning cycle type 5E
process can influence increased students
learning  motivation and  students
understanding the concept.

Determining the phases of classroom
action research or further studies can be
reached by looking at the gap between the
real condition with ideal conditions for
learning. CAR going to improve the
climate of the classroom in a way change
their methods means or learning strategies
according to the characteristics of the
material to improve student achievement.
Implementation the learning cycle on
different types of matter physicists who
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