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Abstract: This study aims to determine the effectiveness of learning devices usingge 5E
learning cycle model to improve students' mastery of concepts and generm:ience skills in
electrolyte and non-electrolyte solutions. This research is a typa pre-experimental
research with one group pretest-posttest design research design. The research subjects were
21 students of class X MIPA-1 MA YKUI Maskumambang, Gresik, East Java. The methods
used in data collection include validation and tests. The research data were analyzed
descriptively and the n-gain analysis was used to determine the increase in students'
mastery of concepts and generic science skills. The results showed: (1) students' mastery of
concepts in electrolyte and non-electrolyte solutions was 0.8 with high criteria; (2) The
average score of the students' mastery of concepts on electrolyte and non-electrolyte
solutions was 89; (3) Increasing students' generic science s on electrolyte and non-
electrolyte solution material by 0.8 with high criteria; and (4) The avexne value of generic
science skills for observation skills is 96 with predicate A. Based on the results of this study,
it can be concluded that the learning device using the 5E learning cycle model is effective in
improving students' mastery of concepts and skills in electrolyte and non-electrolyte
solution material.
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Introduction need to be observed by carrying @t practicum

activities, one of which is through the generic science

The revised 2013 curriculum is the current skills approach.

curriculum in Indonesia. Chemistry is one of the
subjects that contains basic competencies which reads
"analyzing the properties of solutions based on their
electrical conductivity" for knowledge competencies
and "distinguishing the electrical conductivity of
various solutions through the design and
implementation of  experiments" for  skills
competencies (Ministry of Education and Culture,
2016). The two basic competencies are related to
electrolyte and non-electrolyte solution material
which is material that contains concepts that are not
sufficient to memorize but there are concepts that
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This is based on the opinion of Sudarmin (2012)
that generic science skills are basic scientific skills that
are general in nature and can be developed in
students through learning in the field of science. Then
Ulia, et al (2017) explained that generic science skills
are skills that combine cognitive abilities with
psychomotor abilities that exist in students in a
complex manner so that it is expected that students'
abilities in the psychomotor field are accompanied by
mental functions that are cognitive in nature.
Saprudin, et al (2010) explained that learning
concepts and solving various problems in life,
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especially those related to science, requires generic
science skills. Then Virtanen, et al (2018) added that
this generic science skill is predicted to be emphasized
in the world of work in the figfe (21Ist century).
Based on the description above it can be concluded
that generic science skills are a general basic sl that
combines cognitive and psychomotor abilities so that
the generic science skills in students can make it easier
for students to find solutions to various life problems,
especially those related to the field of science through
activities experiment.

Ramdoniati, et al (2018) stated that chemistry is
a science consisting of macroscopic, [libmicroscopic
and symbolic materials, including electiflyte and
non-electrolyte solution material. The matter of
electrolyte and non-electrolyte solutions is also an
abstract material so it is difficult to understand. This is
in accordance with the results of pre-fsearch as many
as 61% of students stated that the material of
electrolyte and non-electrolyte solutions which
include the electrical conductivity of the solution,
ionization reactions and grouping of covalent
compounds and ionic compounds is difficult to
understand material.

Based on the data on daily test scores at MA
YKUI Maskumambang Dukun-Gresik for the
2019/2020 academic year, it is known that the average
student score on electrolyte and non-electrolyte
solution material is 58. Then there are 61% of students
who score below the KKM, which is 75. This This is
reinforced by the results of a questionnaire as many as
61% of students stated that the electrolyte material
which includes the electrical conductivity of the
solution, ionization reactions and grouping covalent
and ionic compounds is a material that is difficult to
understand. Then as many as 67% of students stated
that they found it difficult to understand symbols in
chemistry. Students also often find it difficult to
explain the cause and effect of chemical phenomena.
Direct or indirect observations of chemical
phenomeff) are rarely carried out by students in
learning., This shows that the generic science skills
possessed by students still need to be trained again.
However, students have often been trained to make
conclusions from a phenomenon.

These problems can be overcome by applying a
learning model. One of them is a learning model that
is able to make s@llents interactive and able to
participate actively, one of which is by applying the
5E learning cycle model. Kglsumawali & Rivana (2017)
in their research stated that the 5E learning cycle
model was effective in improving students'
understanding of generic sciefe concepts and skills
in invertebrate material. Then based on the results of
research conducted by Putra et al (2018), it is stated

that the use of the 5E learning cycle model can affect
the increase in student motivation and understanding
of student concepts applied to the concept of heat
transf&f

Based on the background of the problem above,
the researcher intends to conduct research wili the
title "The Effectiveness of Learning Tools Using the 5E
Learning Cycle Model to Improve Mastery of Generic
Concepts and Skills".

Method

This study aims to determine the effectiveness
of the fFirning device using the 5E learning cycle
model in terms of increasing studerff§ mastery of
concepts and generic science skills in electrolyte and
non-electrolyte solution material. The subjects of this
study were 21 studfElts of class X MIPA 1 MA YKUI
Maskumambang. This type of research is pre-
experimental research with a one group [fetest-
posttest design research design which can be
formulated as follows:

01X 02 )

Description:

01 : The initial test was to measure the students'
mastery of concepts in electifffjte and non-
electrolyte solution material as well as the
generic science skills of students before
getting treatment.

X : The treatment given is in the form of
learning using the 5E learning cycle model
02 : The final test is to measure the students'

mastery of concepts in electifffjte and non-
electrolyte solution material as well as the
generic science skills of students after
receiving treatment.

(Sugiyono, 2012)

Data on students' mastery of concepts and
generic science skills were collected using a concept
mastery test and a generic science skills test. Both data
are expressed in numerical form from 1-100 then
converted into A to D predicates as listed in Table 1.
Table 1. Convert Test Scores into Predicates

No  Knowledge Competency

Value Predicate
1 <75 D (less)
2 75-82 C (enough)
3 83-90 B (good)
4 91-100 A (Very Good)
(Kemendikbud, 2016)
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Students are said to be complete when they
reach the KKM that has been determined by the
education unit, namely obtaining a minimum of 75
equivalent to the C predicate (Kemendikbud, 2016).

results of the concept mastery test during the
pretest and posttest were andffzed using the N-gain
score which is interpreted as an increase in students'
mastery of concepts after the implementation of
learning tools using the 5E Learning Cycle model, and
calculated using the following equation:

Posttest value—pretest value

" Maximum value — Pretest valus @
(Lestari and Mujib, 2018)

Furthermore, the criteria for increasing students'

conceptual mastery of electrolyte and non-electrolyte
solutions were determined using Table 2.

Table 3. Results of Learning Tool Validation

Table 2. Criteria for N-gain Score

No N-gain Score Kriteria
1 g<03 low

2 03<g<07 middle
3 g207 high

(Lestari and Mujib, 2018)

Results and Discussion
Learning Tool Validation

This research activity begins with the
develpment of learning tools to support learning
with the 5E learning cycle model. The learning tools
developed consist of a syllabus, lesson plans, student
worksheet, student textbooks, concept mastery tests
and generic science skills tests. Before being used in
the research, all the tools were validated by three
experts who are experts in chemistry education.
results of the validation of learning devices are
presented in Table 3.

No  Learning Media Validation Score  Description Reliability (%) Description

1 Syllabus 380 Very Valid 96.8 Reliable

2 Lesson plan 3.80 Very Valid 93.3 Reliable

3 Student worksheet 3.80 Very Valid 92.8 Reliable

4 Student textbooks 380 Very Valid 90.9 Reliable

5 Concept Mastery Test 350 Valid 85.7 Reliable

6 Generic Science Skills Test 350 Valid 88.9 Reliable
Average 370 Very Valid 914 Reliable

Based on the data in Table 3, it can be stated
that the average score of validation of learning tools
develom is 3.70 with a very valid category, which
means that the learning device developed is suitable
for use as a learning tool. Meanwhile, the average
reliability of learning devices is 91.40%, so that all of
these learning devices are classified as reliable
(Pascalia et al, 2019).

Purwanto (2012) explains that learning tools
which include syllabus, lesson plans, student
worksheets, student textbooks, concept mastery tests,
and generic science skills tests must meet the
requirements as good learning tools, namely validity
and reliability. Valid means that each measuring
instrument only measures one aspect while being
reliable means that each measuring instrument must
be able to provide accurate, accurate, and unchanging
measurement results. If the learning device meets the
content and construct validity criteria, the learning
device is said to be feasible as a learning tool
(Tirmayasari, et al., 2019).

The effectiveness of the learning device using
the 5E learning cycle model fhjs study was viewed
from the stunmts’ mastery of concepts and generic
science skills in the material of electrolyte and non-
electrolyte solutions.

1
Mastery of Student Concepts on gled—rolyte and
Non-Electrolyte Solution Material

The results of th@esearch on the students'
mastery of concepts on electrolyte and non-electrolyte
solutions are listed in Table 4.

Table 4. Data on Concept Mastery Test Results

Pretest Posttest N~gain f_‘li\SSlCal

: ’ . Completeness
Avcragc Aucragc Avera ge (%)
3 89 0.8 90

3

gased on Table 4, it is known that the posttest
score is higher than the pretest value with tffB average
value of students' mastery of concepts in electrolyte
and non-electrolyte solution nffferial of 89. The
indicators of concept mastery in electrolyte and non-
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electrolyte solution material in this study are listed in
Table 5.
Table 5. Indicators of Mastery of the Concept of
Electrolyte and Non-Electrolyte Solutions

No Concept Mastery Indicators

1 Grouping solutio based on their electrical
conductivity into electrolyte and non-electrolyte
solutions

2 Describe the properties of electrolyte and non-

electrolyte solutions based on their electrical
conductivity

3 Grouping solutions based on their electrical
conductivity into strong electrolyte solutions and
weak electrolytes.

4 Describe the properties of strong and weak

electrolyte solutions based on their electrical
conductivity.

5 Analyze that electrolyte solutions can be ionic
compounds and polar covalent compounds.

6 Analyze compounds including strong, weak or
non-electronite types of electrolytes based on the
type of chemical bond.

5

Students 'mastery of concepts 2’1 electroly te
and non-electrolyte solution material is measured
using a concept mastery test based on the concept
mastery indicators listed in Table 5.Based on this, it is
known tHE} the completeness of students' mastery of
concepts on electrolyte and non-electrolyte solution
material is classically known to be@% . The increase
in students' mastery of concepts on electrolyte and
non-electrolyte solution material that occurred was
indicated by the average value of an increase in N-
Gain of 0.8 with high criteria. Ariska, He[gg} (2017) in
their research stated that through the 5E learning
cycle model, students are invited to learn something
new or try to understand something that is already
known in more depth through new exploration and in
the end acquire new knowledge and concepts after
going through one learning cycle. 11

Thus it can be concluded that the 5E learning
cycle model is a student-centered learning model and
can make students actively involved through various
learning exjfriences that allow students to acquire
knowledge. This is in line with the resul@fjf research
conducted by Superni, et al. (2018) that the 5E
learning cycle model has a significant effect on
mastery of science concepts. The masterffJof science
concepts obtained by students with the 5E learning
cycle model was significantly better than students
who followed the conventional learning model. Other
support is shown by the results of research conducted
by Hannum, et al. (2019) that the module developed
based on the 5E learning cycle is feasible and receives
a very good teacher response and can improve

analytical thinking skills and completeness of classical
learning outcomes can be achieved by 87.5%.
Student Generic Science Skills
The results of the research on students' generic
science skills on electrolyte and non-electrolyte
solution materials as a whole are listed in Table 6.
le 6. Data on Students' Generic Science Skills

Pretest Posttest N-gain Lﬂlassmal

. Completeness
Average Average Average %)
A 88 08 86

Based on Table 6, it is known that the posttest
average fpre is higher than the pretest average score
with an average score of 86. The completeness of
students' generic science skills is classically known to
be 86%. The increase in students' generic science skills
on electrolyte and non-electrolyte solution material
was indicated by an average value of 0.8 increase with
high criteria. This is in accordance with Lestari and
Mujib (2018) tIERj students are said to have generic
science skills if there is an increase in the results of the
test before being given treatment (pretest) after
being given treatment (postest) and research
conducted by Diana and Azizah (2017) that through
the application of the learning model Learning cycle
by practicing generic science skills, students can build
concepts well on the sub-material of the f§Brs that
affect the rate of reaction. The ifffjcators of generic
science skills trained in this study can be seen in Table
7.

Table 7. Indicators of Generic Science Skills

No Generic Science Skills Indicator
Using the sense of sight in observing experiments
1 of the electrical conductivity of the solution (lights

and bubbles)

Make the equation for the perfect ionization
2 reaction and partial ionization of an electrolyte
based on experimental data.
Stating a causal relationship with the ability of a
soluticma conduct electricity.
Draw conclusions from a chemical phenomenon
based on previous rules or the results of
experiments to classify solutions based on their
electrical conductivity.
Draw conclusions inductively after experiments or
observations of chemical phenomena by applying
concepts to explain certain events to reach
scientific truth

Sudarmin (2012)

Students' generic science skills were measured
using generic science skills test sheets. The test
consists of descriptive questions that contain
phenomena regarding the sub-material of electrolyte

and non-electrolyte solutions then students are asked
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to determine the appropriate answer which includes
generic science skills possessed by students, namely
direct and indirect observation, understanding
symbolic language, stating causal laws, and logical
inference. The skills in observing students get an
average score of 96 equivalent to predicate A, the
skills to understand symbolic language students get
an average score of 85 with the predicate B, the skills
to state the law of cause and effect get an average
score of 83 with the predicate B, and inference skills
logic gets an average valudf 87 with the predicate B.

The stages of the 5E learning cycle learning
model consist of 5 stages, namely engagement,
exploration, explanation, elaboration, and evaluation
(Bybee, 2009). At the engagement stage, interesting
problems are raised so as to encourage student
interest and curiosity to study material related to the
phenomena being displayed. Furthermore, at the
exploration stage, students carry out a series of
investigative activities with the group to find
solutions to these problems which require skills in
faking observations. Next, at the explanation stage,
students are expected to be able to explain the
concepts related to the results of the investigation
inductively.

At this stage students explain the concepts
related to the results of the investigation by using
generic skills to state the law of cause and effect. At
the elaboration stage, students are expected to deepen
the concept by applying generic science skills to
understand symbolic language and state the causal
laws of existing concepts. Then students make
conclusions (logical inference) which are expected to
lead studeff} to find a solution and new concepts so
that it can make it easier for students to understand
chemical concepts, especially@fllectrolyte and non-
electrolyte solution material. This is in accordance
with researclfffpnducted by Diana & Azizah (2017)
that through the application of the 7E learning cycle
learning model by practicing generic science skills,
students can build concepts well on the sub-material
factors that affect reaction rates.

Thus the 5E learning cycle model applied in
this study is in accordance with the teaching method
according to constructivist theory. Discovery learning
where the teacher encourages and guides students to
learn and is actively involved with concepts and
principles. Through experimental activities students
are able to find concepts and principles, especially at
the exploration and explanation stages (Slavin, 2011).
Students are given the opportunity to first investigate
the phenomena contained in the student worksheet
before the teacher explains the concepts related to
these phenomena. Then when it is related to
Vygotsky's theory it is also appropriate where there

are four principles of this theory that have appeared
in the stages of the 5E learning cycle learning model
(Slavin, 2011). Social learning arises when students
carry out exploration activities in groups in the
exploration phase, the zone of proximal development
is applied through giving students assignments in the
explanation phase. Personal conversations that may
appear during exploration activities and complete
assignments in the explanation phase, and scaffolding
that appear during the teacher guiding students in the
exploration and explanation phas@

Based on this description, it can be concluded
that the g3ming device using the 5E learning cycle
model is effective in improving studeffs' mastery of
generic science concepts and skills in el@trolyte and
non-electrolyte solution material. This is based on the
results of research conducted by Zuraida & Asma
(2018) that learning outcomes have increased even
beyond a minimum score of 2.67 and achieving
completeness individually and classically reaches
100% after the 5E learning cycle learning model is
applied. FfFhermore, Wiyandari, et al (2017) also
concluded based on the results of their researfffijthat
student learning outcomes tended to increase during
the learning process using the 5E learning cycle model
which was shown by data on increasing learning
outcomes of classical absorption in cycle I of 68.26%
and in cycle Il it increased to 81.96 %.

Saprudin, et al (2010) explained that learning
concepts and solving various problems in life,
especially those related to science, requires generic
science skills. Then Wijaya & Darmayanti (2019)
added that generic science skills are skills that support
methodological competencies which are, in fact, one
of the individual competencies in facing the era of the
industrial revolution 4.0.

This is also supported by the results of research
conducted by Yohana, et al (2018) that generic science
skills on acid and alkaline ials using inquiry
learning can affect studentsfrg;"leric science skills
which include indicators of generic science skills in
understanding symbolic language, logical consistency
and inference. logic is obtained by high criteria. The
same thing is also stated in research conducted by
Prapti and Eli (2019) that students who use discovery-
based learning in the assessment process have
improved generic science skills better than those
using  conventional learning so that tHf)
implementation of discovery-based learning has a
significant effect on increasing generic science skills.

Conclusion

Based on the results of this study, it can be

concluded that students 'mastery of generic science
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2
concepts and g(ills can be improved throuf} learning
tools using the 5E learning cycle model so that the 5E
learning cycle model can be said to be effective in
improving students' mastery of concepts and generic
science skills.
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