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Abstract

Difficulties in learning science especially in critical thinking skills are characterized by low mastery of concepts,
misconceptions, and those related to contextual matters. Specifically developed learning set will be able to increase
students' mastery of critical thinking skills. This research development aims to evaluate the validity, practicality, and
effectiveness of the development of science learning set to develop critical thinking skills of junior high school students.
The research subjects were 7" grade students of Muhammadiyah 3 MTs Al-Furgan Banjarmasin. The validity data of the
learning set was obtained through the assessment of 3 experts. Data on the practicality of learning set include evaluating
the implementation of lesson plans and students' responses to the small group test. Data about the effectiveness of
learning set include: 1) the results of students' critical thinking skills; 2) cognitive assessment results. Data was collected
through tests and observations and analyzed descriptively. The results showed that the science learning set developed
were classified as valid based on the results of the validation, including the design of the learning set, format, material,
language, presentation, supporting innovation and improving the quality of teaching and learning activities. Learning
devices are also declared practical because they are easy to use by students. This is supported by: 1) The implementation
of lesson plans in small group tests scores from the lowest 3.00 to the highest 4.00 in the practical to very practical
categories; 2) Students give positive responses to the learning process. The effectiveness of science learning set has also
been fulfilled, this is based on the findings of the study: 1) students' critical thinking skills in the field test are at least
good categories; and 2) students' cognitive learning outcomes through field tests are in the good category (80 < 100%).
Keywords: Natural learning set, critical thinking, effectiveness.
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material and learning achievement, the higher the level
INTRODUCTION of learning success. But in reality, science learning
achievement achieved by students is still low. The still
low quality of student learning outcomes is an
indication that the objectives set in the science
curriculum have not been reached optimally. The low
achievement of science learning is also caused by
critical thinking skills in learning which are still very
low.

Learning is an activity carried out by someone
in order to have competencies in the form of skills and
knowledge needed. Learning can also be seen as an
elaboration process in the search for meaning carried
out by individuals [1]. Therefore the skills and
knowledge possessed by students should be the results
obtained through the ability to think and find. Thus, any
knowledge possessed by students will last longer
because the truth is obtained by the students

According to TIMSS [7], from the results of
themselves.

the Global Institute Trends in International Math and
Science (TIMSS) Survey in 2007 and 2011 noted that
only 5 percent of Indonesian students were able to work
on high category questions that required reasoning, 78
percent of Indonesian students could work on questions
low category that only requires memorization. In
addition to the 2015 Program for International Student
Assessment (PISA) record, Indonesia ranks 9th out of
the 70 participating PISA countries [3]. The results of a

Natural Sciences is one of the basic sciences
that has an important role in the mastery of science and
technology, as well as science that aims to educate
humans to be able to think logically, critically,
rationally, and confidently. Understanding, mastery of
the material and students' learning achievement are
indicators of the success of the science learning process.
The higher the understanding and mastery of the
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survey of the two institutions, give a general picture of
the ability of students in Indonesia to be at the lowest
cognitive level, namely knowing (knowing) means that
students' critical thinking skills are still low. Indonesian
students have not been able to apply their basic
knowledge to solve problems, have not been able to
understand and apply knowledge in complex problems
(applying), make  conclusions, and arrange
generalizations (reasoning).

From this phenomenon in order to be able to
face the challenges of the 21st century, high quality
human resources are needed who have various abilities,
including critical thinking skills. The learning process
that has taken place in schools is in accordance with the
Implementation of the 2013 Curriculum which aims to
train and develop students' skills.

Learning set are a number of materials, set,
media, instructions and guidelines that will be used by a
teacher in the learning process in class. A teacher needs
learning set that are not only as a guide but as a
benchmark and increase professionalism. The purpose
of the learning device is to fulfill the success of a
teacher in implementing the learning process.

Science concepts are concepts that are
considered difficult by most students. Material Changes
in surrounding objects are material that is very closely
related to the daily scope of students, but there are
many microscopic concepts that are difficult for
students to understand. This difficult concept must be
able to be arranged by a science teacher by creating a
learning process that is stimulus and is able to create
students' responses to be interested in the concept of
science. The stimulus referred to can be in the form of
presentation of interesting material, development of
interesting science experiments, application of daily life
and optimizing students to be actively involved [4].

Based on the reality on the ground, the teacher
already has a device that is in accordance with the 2013
curriculum, but the device used by science teachers in
MTs grade 7" on the concept of Changing Things
Around Still cannot be said to meet what is expected
from the things that have been revealed above, both on
the selection of models, learning methods and the

preparation of teaching materials. So the teacher needs
to have the right learning set and models to carry out
the task in accordance with the objectives. One learning
model that can be applied by teachers in the classroom
is the Guided Inquiry learning model. Inquiry learning
model is a learning model that places students at the
center of the learning process in the classroom.

Rooney [5] states that by using inquiry
learning can change learners' learning styles, students
become more involved and actively participate in
learning, take responsibility for their own work and
students become more enjoy learning of inquiry and
show positive attitudes in their learning activities.
students should be taught to use scientific inquiry and
develop the ability to think and act in ways that are
related to discovery (inquiry), so that inquiry learning is
very appropriate to be used to practice students' critical
thinking skills.

RESEARCH METHODS

This research development uses Tessmer's
formative evaluation design. Tessmer's formative
evaluation design aims to improve the product. The
steps are through: 1) self evaluation, 2) expert opinion,
3) individual test (one to one), 4) small group test, 5)
field test. Research subjects were 40 students of 7"
grade of MTs Muhammadiyah 3 Al-Furgan. The type of
data collected during the micro cycle are: 1) validity
data, 2) practicality data of the device, and 3) data
effectiveness of the device. Types of effectiveness data
include product cognitive learning outcomes, critical
thinking skills, character assessment and social attitudes,
and student responses.

RESEARCH RESULTS AND DISCUSSION
Research Results
Learning Set Validation Results

The results of the learning device validation by
experts are used to determine the validity of the
learning device. Experts assess learning devices
consisting of; 1) Syllabus, 2) RPP, 3) Teaching
material, 4) LKPD, 5) Assessment sheet. The complete
syllabus validation results are in Appendix 1 and
concise results are presented in Table 1.

Table-1: Learning Set Validation Results

No | Validation Component | Final Score (Mode) | Category
1 Syllabus 4 Valid
2 Lesson plan 4 Valid
3 Teaching Material 4 Valid
4 LKS 4 Valid
5 The assessment sheet 4 Valid
Practical Results of Learning Set teaching materials, worksheets, and cognitive

Practicality of content is obtained from
opinions given by students. Opinions of students at this
stage are divided into three, namely opinions on

assessment sheets. Learners' opinions on the learning
set are presented in Table 2.
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Table-2: Summary of Student Opinion Results Towards Learning Set

No | Validation Component | Final Score (Mode) | Category
1 Syllabus 3 Good
2 Lesson plan 3 Good
3 Teaching Material 3 Good
4 LKS 3 Good
5 The assessment sheet 3 Good
The  practicality of learning  device carried out by partner teachers so there is no bias. Small

expectations is measured by the implementation of the
lesson plans (RPP) in the process of learning activities
in small group tests. The results of the small group test
were carried out at 7" grade of MTs Muhammadiyah 3
Al-Furgan Banjarmasin with a total of 6 students. The
implementation of a small group test consists of two
meetings. In the implementation at this stage learning is

group trials using learning set in class are data taken
from the assessment of 2 observers on the
implementation of lesson plans developed by
researchers. A summary of the assessment of the
feasibility of learning using the science learning set
with the guided inquiry model of the topic of change in
form is presented in Table 3.

Table-3: Results of the Implementation of RPP in Small Group Tests

Activities Session | Score | Category
1] 2

Pre-Teaching 4 | 4 4 Very Good
Whilst-Teaching
Phase 1 (Creating a Problem Formulation) | 3 | 3 3 Good
Phase 2 (Making a Hypothesis) 3|14 3,5 Good
Phase 3 (Designing an Experiment) 4 13 35 Good
Phase 4 (Gathering Data) 4 | 4 4 Very Good
Phase 5 (Analyzing Data) 4 | 4 4 Very Good
Phase 6 (Making Conclusions) 4 | 4 4 Very Good
Post-Teaching 313 3 Good

The actual practicality of the learning Kit is
measured by the implementation of the lesson plan in
the process of learning activities in the field test. Field
test using classroom learning set is data taken from the
evaluation of two observers on the implementation of

lesson plans developed by researchers. A summary of
the assessment of the feasibility of learning using a
science learning set with a guided inquiry model of the
topic of changes in surrounding objects is presented in
Table 4.

Table-4
Activities Session | Score | Category
112

Pre-Teaching 314 3,5 Good
Whilst-Teaching
Phase 1 (Creating a Problem Formulation) | 3 | 3 3 Good
Phase 2 (Making a Hypothesis) 4 | 4 4 Very Good
Phase 3 (Designing an Experiment) 4 |3 3,5 Good
Phase 4 (Gathering Data) 4 |3 3,5 Good
Phase 5 (Analyzing Data) 4 | 4 4 Very Good
Phase 6 (Making Conclusions) 4 | 4 4 Very Good
Post-Teaching 4 | 4 4 Very Good

The Effectiveness of Learning Set
Learning Outcomes

Student learning outcomes scores obtained
from cognitive learning outcomes. Cognitive learning
outcomes are learning outcomes obtained after students

participate in learning activities with completeness that
has reached the KKM set by the school which is equal
to 75. Cognitive learning outcomes are summarized in
Table 4.

Table-4: Student Cognitive Learning Outcomes

Number of students | Completeness Pretest

Incomplete Pretest

Completeness Postest | Incomplete Postest

28 5

23

25 3

Average 36,60

78,57
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Critical Thinking Ability

The critical thinking skills of the field test group can be seen in appendix 16 and are presented briefly in Table

5.
Table-5: Critical Thinking Skills in Field Test

No Critical thinking skills Average | Category

1. | Formulate the problem 3.58 Good

2. | Formulate a hypothesis 3.50 Good

3. | Designing Experiments/observations 3.42 Good

4. | Collecting data 3.08 Good

5. | Analyze data 3.00 Good

6. | Make conclusions 3.50 Good
Category: the assessment scores of students' activities using
4 = Very good LKPD (worksheets).
3<4 = Good
2<3 = Quite Good There are some improvements made based on
1<2 = Not good the recommendations of the experts, including

(adapted from Nur, 2013)

Results from data Table 5 shows that students'
critical thinking skills are good, although there are no
students who get very good categories. The highest
average value of each category is 3.58 with good
categories and the lowest value is 3.00 also with good
categories.

Discussion
Validity of Learning Devices

The validity of the learning kit includes
syllabus, lesson plans, LKPD and teaching materials on
the topic of changes in objects around and cognitive
assessment sheets. The results of the assessment by the
validators namely the device as a whole are declared
valid. Based on the average criteria of the validator
assessment results on the syllabus validation states that
the syllabus component was valid. This is because most
of the indicators for evaluating syllabus validity have
received optimal scores from validators. Achievement
scores that are classified as valid for each indicator are
obtained because in the syllabus development process
the researcher has compiled the syllabus according to
the instructional design rules. In addition, the
development of a guided inquiry-based syllabus
produced in accordance with the 2013 curriculum. This
is in line with the results of Zaini & Asnida's research
[6]. Each expert evaluates a product to determine the
strengths and weaknesses of a product.

The impact of a valid learning tool is that
learning expectations can be carried out practically and
effectively. The practicality of learning is evident from
the results of the implementation of the lesson plan
which is classified as very good. The effectiveness of
learning is evident from the cognitive learning
outcomes of products and processes that are classified
as good. On the learning device, the product cognitive
learning outcomes are assessed from the product
cognitive tests at the end of the learning. While the
results of critical thinking skills are assessed based on

improvements to the syllabus design, writing the RPP
format, the steps of the RPP activities, the introduction
of the RPP, the steps of the LKPD activities are more
clearly clarified, the description of the picture must be
readable, the description of the material is adjusted to
the objectives, foreign language terms everything must
be italicized, and text can be written to make the reader
more active. Input on the improvement of equipment is
needed both from the aspects of design, format,
material, linguistic, presentation, and supporting
innovation and improving the quality of teaching and
learning activities so that it can be used as a source of
learning for students. After getting advice from an
expert, further improvements are made so that the
learning device resulting from this development can be
used at a later stage, namely to obtain practicality and
effectiveness value of the device.

The results of the validation of all components
of the learning device are classified as good because the
developed devices have been arranged according to the
characteristics of the guided inquiry model. The guided
inquiry model is effective learning in building students'
abilities [7]. Overall critical thinking skills and social
skills of students in learning are influenced by the
guided inquiry model [8]. Through learning models
based on guided inquiry models with scientific methods
the atmosphere of learning in the classroom becomes
more student-centered so that it encourages students to
be active. This is because the learning flow in the RPP
motivates students to work actively solving problems.
When students are active in learning activities, more
knowledge will be absorbed. In addition, group
activities in conducting activities in LKPD greatly
support the learning environment of students. This is in
line with what Maslyni [9] said that the product
developed has fulfilled the validity aspect so that it can
be continued in the next test.

Practicality of Learning Devices
The practicality of learning tools in this study
is divided into two, namely the practicality of
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expectations and the practicality. The practicality of the
device expectations is obtained through a one to one
evaluation stage conducted on 3 students. Components
in the assessment are in the form of the contents of
teaching material, LKPD, and cognitive sheets,
appearance, type and size of letters, description or
explanation, language, pictures, instructions for
workmanship, systematically according to scientific
structure, and ease in understanding questions.

Based on the data obtained at the one to one
evaluation stage, the results of this development are
expressed as practical expectations because all aspects
have been categorized as practical or very practical. The
devices that have been tested for practicality
expectations are then revised again based on input and
comments from students.

Based on the assessment of the
implementation of the CSP in a small group test has
been carried out well. In general the steps of learning
activities have been carried out well and systematically.
There are several steps to learning activities that do not
get optimal scores. The learning activities at the first
meeting which were less optimal were in phase 1
(making problem formulations), phase 2 (making
hypotheses), and phase 6 (making conclusions).
Whereas at the meeting of 2 activities that did not get
the maximum score was in phase 1 (making a problem
statement), phase 3 (designing an experiment), and
closing phase. This is because teachers get lots of
questions from students about observing activities in
LKPD. Some students’ questions include learning
material, learning steps and how to fill in answers to the
LKPD, so that some students who are not supervised
carry out activities that are not in line with the learning
objectives.

Based on the assessment of the
implementation of the RPP in a small group test the
results have been obtained that the activities of students
are classified as good. In general the steps of the
students' activities have been well and systematically
carried out. Even though there are still some that do not
meet the expectations of the lesson plan, this is because
students on a daily basis are not accustomed to applying
the guided inquiry syntax, causing many to ask
questions in the process of group activities.

There are two activities of face-to-face
learners that have been carried out but not as expected
in the RPP, which is not yet optimal in using LKPD to
practice critical thinking skills. An increase in student
activity is caused by students already getting used to
learning activities in following the syntax of guided
inquiry. Some students are still afraid of wrong about
the procedures for filling the group LKPD. But in
general the steps of teacher activities have been
implemented well and systematically. The teacher has
been able to optimally carry out learning activities

according to the lesson plan at every face-to-face. This
is inseparable from the advantages of learning tools
used. The learning activities in the lesson plan are
arranged in detail with the phases / syntax of guided
inquiry, so as to guide and facilitate the teacher to apply
the guided inquiry learning model. The category
achieved by the teacher shows that during the learning
the teacher has run all phases/syntax of guided inquiry.

Based on the results of observations of the
activities of students at the beginning of the meeting
still having difficulty writing the formulation of the
problem to write down how it works. This is indicated
by the large number of students asking questions and
constraints on choosing the right words to formulate the
problem so that guidance from the teacher must still be
given. Questions frequently asked by students are about
the work steps of LKPD that will be taken. Student
questions begin with curiosity that comes from
observations made. The teacher directs learning and
guides students during learning through questions
raised by the teacher and students themselves. Students'
questions come from curiosity about what is done and
guide students to do learning activities.

Effectiveness of Learning Tools

Based on the assessment of learning outcomes
indicate the learning device is quite effective. The
effectiveness of the use of learning tools developed can
be seen from the increase in cognitive learning
outcomes and critical thinking skills and students' social
skills. The results of this study support the results of
previous studies by Bilgin [10], Koksal & Barberoglu
[11], Zehra & Nermin [12] and Ali [13] who state that
by using guided inquiry learning the learning outcomes
of students become better. In line with the results of
research previously conducted by Chusni & Widodo
[13], Yunita [15], Dewi, et al. [16] which states that
cognitive learning outcomes of students have increased
through guided inquiry learning.

Critical thinking skills and cognitive learning
outcomes have increased because learning with guided
inquiry-based learning tools makes them trained in
building  interconnected  scientific ~ knowledge.
According to Matthew & Kenneth's [17] research
findings students become active because guided guided
learning is trained to build team spirit so that they have
responsibility for each other in natural exploration.
Active learning strategies have a positive effect on
student motivation [18]. According to Kostelnikova &
Ozvoldova [19] research findings guided inquiry can
motivate students in the learning process so that they
help students have thinking skills, and build knowledge.

The impact of motivation makes student
learning outcomes optimal. Motivation is directly
proportional to student learning outcomes. Students
who have high motivation tend to achieve good
learning outcomes [20]. There have been many studies
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proving a positive correlation between motivation and
learning outcomes. Some of them are the results of
research Zerpa, et al. [21], Noureen, et al. [22], and
Amrai, et al. [23] state that motivation is significantly
correlated with student learning outcomes.

The findings of this study support the findings
and results of previous studies. Lonher, et al. [13] found
that guided inquiry learning requires active
participation of students so that they are able to
construct and evaluate their own hypotheses, and obtain
their own conclusions. Supports the results of Ali
Abdi's research [13] which states that through inquiry
learning the achievement of students is higher
compared to conventional learning models.

Critical thinking skills in the field test showed
that all categories of critical thinking skills tested were
categorized as good. But there are no students who get a
very good category score. Through experimental
activities obtained that the results of critical thinking
skills include: (1) Formulating problems with good
categories; (2) Making a hypothesis with a good
category; (3) Designing experiments/observations with
good categories; (4) Collecting data in either category;
(5) Analyzing data in either category; (6) Making
conclusions in either category. This shows that by using
the developed learning tools, students are able to
perform critical thinking skills well. These results are in
line with Wulandari & Rustaman [24], that the activities
of formulating problems, making hypotheses, designing
experiments, collecting data, analyzing data, and
formulating conclusions are things that can be done to
train students' critical thinking.

Characteristic behavior data shows that
students have been diligent and careful in various
practicum activities carried out. most students get a
score with a good category. This shows that students
have been able to be diligent and careful in practicing.
One of the reasons is because they were previously told
that being diligent and careful is an assessment that will
be observed by the teacher when the students do the
practicum.

The social skills of the students measured in
this study are collaboration and expressing opinions.
The results of the assessment of collaborating students
have shown good results. Likewise, the attitude of
expressing an opinion is already good. Students can get
a good assessment of social skills because they are
encouraged by the teacher to work together in groups
and dare to express opinions during discussions in order
to obtain a good assessment. Based on the results of
observations of students' activities during the learning
process shows that the learning device developed can
lead to positive activities and reduce the negative
activities of students. This is in accordance with
research Erdemir & Bakirci [25] which states that
studying science can develop a positive attitude.

Based on observational data it is known that
students' responses to learning tools developed are very
positive and can be applied in other classes, supported
by previous research Dewi, et al. [26, 27] concluded
that if students' response data to teaching materials and
worksheets developed was positive, then this meant
students were interested, understood, and easy when
learning to use teaching materials and worksheets that
were developed. Based on the results of the test of the
effectiveness of expectations and actual effectiveness it
can be concluded that the learning tools developed are
declared effective and can be used or applied to
learning in the classes of MTs Muhammadiyah 3 Al-
Furgan Banjarmasin.

CONCLUSION
Based on the results of the study it can be
concluded that:

1. The Natural Science learning tool uses a guided
inquiry model about the subject changes around
which is valid, including syllabus, lesson plans,
LKPD, teaching materials, cognitive LP obtained
from three experts

2. The Natural Science learning tool uses a guided
inquiry model on the topic of changes in objects
around which is practically obtained from the
implementation of lesson plans (preliminary
activities, core activities, and closing) categorized
as good.

3. The Natural Science learning tool uses the guided
inquiry model of the topic of change in objects
around which is effective, including the learning
outcomes of students who have completed 25
pupils with a percentage of completeness of 89.3%
and has reached the KKM set by the school at 75,
critical thinking skills of categorized students good,
character behavior includes diligent aspects of
categorized good and careful aspects categorized as
good, social skills include aspects of cooperating
well categorized and aspects of expressing good
categorized opinions, and good categorized student
responses.
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