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Abstract

The PISA report illustrates Indonesia's ranking in terms of critical thinking among students is still below the average of
other countries from year to year. Critical thinking skills are very important skills that are trained in students to be able to
compete in various fields. The success of achieving the learning objectives lies in the ability of the teacher to carry out
the learning process and the success of the learning process lies in the learning device as a standard so it is necessary to
develop the learning device. The purpose of this study is to produce learning tools that train critical thinking skills of
junior high school students on plant structure material and their use in technology using a guided discovery learning
model that is valid, practical and effective. This study uses the Tessmer model, which consists of: 1) self evaluation; 2)
expert review; 3) one-to-one; 4) small group; 5) field tests and products produced in the form of complete learning tools,
namely: syllabus, teaching materials, student worksheets, student critical thinking skills assessment sheet, teacher activity
evaluation sheet, student activity evaluation sheet. The subjects of the study were 8" grade students at SMPN 1 Angsana.
The results of this study indicate that the device passed the test based on validity, practicality, and effectiveness. Another
finding is that students are considered capable of being at a good level of critical thinking.
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consideration of a decision [1]. According to Falsaime
[2], there are five indicators in critical thinking namely
identifying problems, defining problems clearly,

INTRODUCTION
The education world is currently experiencing

various challenges including having to be able to score
students who are able to compete in this globalization
era. The 2013 curriculum aims to prepare Indonesian
people to have the ability to live as individuals and
citizens who are faithful, productive, creative,
innovative and effective and able to contribute to social
life, nation and state and world civilization
(Permendikbud No. 64 of 2013). Therefore there is a
need for curriculum development so that the learning
process is more targeted and meaningful.

The latest results of PISA 2018, shows the
ability of Indonesian students is ranked 72 out of 77
countries. With the ability of science down from 403 to
396 points. This fact shows that there must be
improvement in the learning process, especially how to
improve students' thinking levels.

Critical thinking is one of the skills in sorting
out which is the value of the many ideas or making

exploring problems and possible solutions, evaluating
their application and identifying understanding with
existing knowledge. According to the results of
Sanjaya's research [3] showed that 76.6% of student
learning outcomes were influenced by teacher
performance with details: the ability of teaching
teachers to contribute 32.43%, mastery of subject
matter contributed 32.38% and teacher attitudes
towards learning contributed 8.60%. From these data
shows that there are things that must be improved in
terms of the quality of learning. One way to improve
the quality of learning is to develop devices.

Teacher competence is very important in
building students' critical skills especially in designing
a learning scenario. A teacher before making learning
tools must be able to analyze and develop learning
strategies that link teaching material and the real
environment, so that when students follow the learning
process in class will be more meaningful. According to
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Artistiana [4] that the development of devices is a
process to develop students' potential towards a better
direction. In the implementation process, the device
developed was not only able to make students solve
ordinary problems, but also helped improve their
thinking level.

The nature of learning science has three
components, namely components of the product,
process and attitude. Science as a product means a
collection of facts, concepts, principles and laws about
natural phenomena. Science as a process is a series of
stages of structured and systematic learning that is
carried out to find concepts, principles, laws and natural
phenomena. While IPA as an attitude is expected to
form scientific characters such as curiosity, honesty,
objective, thinking, open, conscientious, determined,
brave and polite. So it is clear that what is desired in
science learning students are able to behave and be able
to show the character they have [5].

One model of learning in order to achieve
these objectives is guided learning. Because the guiding
principle of implementing curriculum in learning is to
use a contextual approach to the strengthening process
by using a scientific (scientific) approach and authentic
assessment that uses the assessment principle of part of
learning. Scientific approaches in learning can be
applied using the Discovery/Inquiri learning model
(Permendikbud No. 58 of 2014 concerning Basic and
Secondary Education Process Standards).

According to J. Bruner, guided discovery
learning (GDL) is a learning model developed based on
a cognitive view of learning and constructivist
principles. In the process guided discovery learning
encourages students to learn independently on their
own. Students learn through active involvement with
concepts and principles, and the teacher encourages
students to gain experience and carry out activities that
enable them to find principles for themselves.

According to Herdian [6] discovery learning
method is a teaching method that focuses on student
activities in learning. In the learning process with this
method, the teacher only acts as a guide and facilitator
who direct students to find concepts, propositions,
procedures, algorithms and the like. Teaching and
learning activities are expected to be able to involve
teachers and students to the maximum. If students are
actively involved in discovering mathematical patterns
and structures, they will understand concepts and
theorems better, remember longer and be able to apply
them to other situations.

The environment is an ideal learning media for
students in understanding a material, where in making
discoveries a media that is easily digested and
understood by students is needed. Based on data from
BALITBANG Kemdikbud in 2014 that the competence

of "the role of living things" and competence of "the
role of humans on the environment" are material that
has fluctuative absorption. Therefore the material
structure and function of plant tissue and its use in
technology taught using the GDL model makes it
possible to improve understanding of these
competencies as a prerequisite while training students'
critical thinking skills.

Previous research has shown good results
about being able to improve the quality of thinking.
Balim [7] suggested that student learning outcomes
improved due to the application of guided discovery
learning learning models. Klahr & Nigam, [8] also
found that the quality of students' scientific thinking
using guided discovery learning models. Yuliani &
Saragih [9] also found those students' critical thinking
skills and understanding of concepts improved by using
guided discovery learning.

Learning science in the Tanah Bumbu district
high school, at the beginning of the 2019/2020 school
year already used the 2013 curriculum but the
curriculum messages had not been implemented
perfectly. From the review conducted during the
implementation of subject teacher deliberations
(MGMP) on existing learning tools, it is obtained data
that teachers are more cognitive training not yet
developed how to train high-level thinking. And
researchers conducted an analysis of the results of tests
that introduced the question of critical thinking skills to
147 students only reached 22% who had the skills to
think critically.

RESEARCH METHODS

Research on the development of this learning
tool uses Tessmer's five-step formative evaluation [10].
These five steps consist of self-evaluation, expert
review, individual trial stages, field trials in small
groups, and trials in large groups. The trial design is
guided by the formative evaluation flow design.
Through formative evaluation the validity, practicality,
and effectiveness are obtained. Validity is obtained
from consultation with experts on the content of
learning tools by conducting Forum Group Discussion
(FGD). Practicality is obtained in accordance with
established criteria, that is, according to the students'
mindset, students understand the context provided, are
easy to read, and do not cause diverse interpretations.
Effectiveness is obtained through small group trials and
field trials. Small group trials are used to determine the
effectiveness of expectations derived from assessments
of students including worksheet work, Learning
Outcomes Test (THB) and assessment of students'
critical thinking skills.

The trial subjects used a total sample of 47
students in 7" grades at SMPN 1 Angsana. Section
expert review through 3 experts in the field of natural
science education. Peer teachers are also involved in
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monitoring/observing  the research  process for
evaluation. Data collection techniques are done through
observation, documentation, and tests. The data
generated in the form of data validity, data on the level
of readability of textbooks and worksheets, data on the
implementation of lesson plans, data on student process
skills, and data on student learning outcomes.

RESEARCH RESULTS AND

DISCUSSION
Learning Tools Validation

Expert validation is done after the device
design is made, in the form of syllabus, lesson plans,
teaching materials and student worksheets. Following
are the results of device validation:

Table-1: Observation Results on the Implementation of Teacher Activities

No Validated Indicators/Aspects VlScores 22’ alldato</3 Modus Criteria
1 Syllabus 4 4 4 4 Very Valid
2 Learning Implementation Plan (RPP) 4 4 4 4 Very Valid
3 Teaching materials 4 4 4 4 Very Valid
4 Student worksheet (LKPD) 4 4 4 4 Very Valid
5 Cognitive Assessment Sheet 4 4 4 4 Very Valid
6 Psychomotor Assessment Sheet 4 4 4 4 Very Valid
7 Affective Assessment Sheet 4 4 4 4 Very Valid
8 Critical Thinking Assessment Sheet 4 4 4 4 Very Valid
Learning tools are valid based on assessment a. Inthe validity of the learning device individual

1) syllabus, 2) lesson plans, 3) teaching materials, 4)
LKPD, 5) assessment sheets. This research has resulted
in a prototype of a valid, practical and effective RPP
tool. Nieveen [11] as quoted by Mafumiko [12]
explains the prototype means all products that are
designed before getting the final product or duplicated
and fully implemented in real conditions.

The lesson plan is valid based on syllabus
indicators, lesson plans, LKPD, teaching materials and
assessment sheets. The device is said to be valid if the
assessment of all aspects validated is good [13]. A valid
RPP tool if the components are in accordance with the
validity indicator of the RPP tool [14]. Validation is one
of the criteria that determines the quality of a product
[15].

tests are conducted on students

Individual test (one-to-one) aims to identify
grammatical errors, spelling, punctuation,
unclear instructions, incorrect capital letters,
and missing graphics [10, 26].

Individual tests complete the evaluation
information from the learner's point of view.
Students as users think that LKPD, teaching
materials and evaluation tools are good.
Riduwan [17] states the opinions of students at
least good categories.

Practicality of Learning Tools

The practicality test was carried out at the 8"
grade level with a total of 12 students whose results
were to see the feasibility of learning and the response
back from the students.

Table-2: Lesson Plan Implementation

Meeting | Activity | Implementation | Percentage Information
Opening | 24 100 All done
1 Main 24 100 All done
Closing 18 75 Not informing the next assignment
Opening | 24 100 All done
2 Main 24 100 All done
Closing 24 100 All done
Opening | 24 100 85.66
3 Main 21 87 Less guide in observing and making hypotheses
Closing 14 70 Not giving awards, PR
Opening | 24 100 95.66
4 Main 21 87 Not asking students to analyze the problems in the LKPD
Closing 16 100 All done
Opening | 24 100 88.66
5 Main 27 96 Less guide the presentation
Closin 14 70 Does not give appreciation, and does not facilitate
g .
reflection
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Table-3: Student Responses

Answer Choices
No Observed Aspects SA A N D 3D
Learning tools with Guided discovery leaning model make students
1. | very interested and happy to learn about plant structure material and 7 5 0 0 0
its use in technology.
Learning tools with Guided discovery leaning models motivate
2. students to improve critical thinking skills in studying plant structure 8 4 0 0 0
material and its use in technology
Learning tools with guided discovery leaning models make students
3. | correct the concise errors in plant structure materials and their use in | 10 2 0 0 0
technology that they understand.
Learning tools with guided discovery leaning models can increase
4. awareness of the importance of protecting the environment in plant 12 0 0 0 0
structure material and its use in technology
Learning tools with guided discovery leaning models that involve
practical activities and discussions, provide learning experiences to
5. . : - 8 3 0 0 0
understand the concept of plant structure material and its use in
technology
Learning tools with guided discovery leaning models improve
6. science process skills with plant structure materials and their use in 8 4 0 0 0
technology.
Learning activities carried out in small groups on the guided
7 discovery leaning model enable me to work with friends in groups 7 5 0 0 0
" | and can improve my ability to think critically with plant structure
material and its use in technology
Learning activities carried out in small groups on the guided
8. discovery leaning model make students able to take responsibility 6 6 0 0 0
related to plant structure material and its use in technology
Learning tools with guided discovery leaning model make students
9. able to express ideas without any restrictions so as to further 7 4 1 0 0
enhance the critical thinking skills that | had before
Learning tools with guided discovery leaning models make students
10. | have knowledge of technological ideas inspired by plant structure 11 1 0 0 0
materials and their use in technology
Note: SA = Strongly Agree developed by researchers are practical. Nur [16] states
A = Agree the learning process can be made very meaningful by
N = Neutral giving students the opportunity to discover or
D = Disagree implement the learning themselves through a learning
SD = Strongly Disagree plan.

Learning tools of the research results have
been said to be practical, this is supported by research
data based on: 1) the implementation of lesson plans by
partner teachers; and 2) student responses. Plomp &
Nieveen [18] states that the practicality of devices can
be known from the results of observations of the
implementation of learning and students' responses to
the learning device. The teacher's ability to teach the
device in the classroom to classroom management is
done by partner teachers in the small group test of
preliminary activities, core activities, and closing
activities during four meetings which are quite good.

This means that the ability of partner teachers
in learning the learning tools using the RPP syntax
using guided discovery learning based learning models
that have been scenarios implemented is quite well
implemented so it can be said that the learning tools

According to Nieveen [11] practical is a
tool/material that can be used and is easy for teachers
and students to use it. This means that the partner
teacher is able to manage the class well because all the
learning tools have been studied and understood by the
partner teacher before testing the device. The results of
this study are supported by studies that have been
previously reported. Teachers help students generate
questions to guide investigations [19]. Learning using
guided discovery learning model can be one way to
provide the experience of prospective teachers in the
field [20].

Students give a positive response to the
learning process with the GDL-based model. Students
who agree, this means proving that the use of LKPD,
teaching materials and the use of guided discovery
learning models have been accepted and liked by
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students. This is in line with the research of Suprihatin
& Hidayah [21] that students give a positive response to
the implementation of learning activities because the
average student feels happy and motivated through the
guided discovery learning learning model. Apriliyana
[22] reported that learning devices with guided
discovery learning models received positive responses
from students. The results of research on students'
responses to learning are in accordance with previous
research. Schaal [20] says students feel more competent
than students in other courses for implementing similar
approaches in future teaching.

Effectiveness of Learning Tools

Table-4: Recapitulation of Cognitive Field Test

Results
Criteria Total | Percentage
Mastery 18 75
Not Mastery 6 25
Table-5: Results of analysis of students' critical
thinking
Criteria Total | Percentage
Students who think critically | 24 100
Students who don't think
" 0 0
critically

Learning tools are said to be effective because
all indicators have been fulfilled namely 1) product
cognitive learning outcomes, and 2) results of critical
thinking skills assessment. RPP tools are effective
because cognitive learning outcomes have exceeded the
established KKM limits. This is due to the items
developed that have been declared valid. According to
Akbar [23] good test questions are valid, that is,
questions that can measure abilities as they are or test
results according to the actual situation. Appraisal tools
are said to be valid if the tool is able to assess what
should be assessed, that is, the objectives measured
must be in accordance with the material being assessed
and the questions in the appraisal measure aspects as
described in basic competencies or indicators [24]. The
implementation of RPP tools resulting from effective
development is used to train science process skills and
strengthen the science learning concept [25]. Guided
Discovery learning based RPP devices have a positive
effect on student learning outcomes [35-37].
Development of RPP tools based on guided discovery
learning can show an increase in student competencies,
because the guided discovery learning syntax can
accommodate spiritual competence, social, knowledge
and skills [26].

Critical thinking skills are very good, previous
reports support the results of this study [27-30]. Guided
discovery-based learning is positively correlated with
students' critical thinking skills [34]. Guided discovery-
based learning has a significant positive impact on
students' critical thinking skills [31].

Critical thinking skills are needed and should
be owned by students [32]. The worksheet of students
resulting from the development is effective for growing
students' critical thinking skills [29]. Critical thinking
skills become one of the effectiveness of learning tools
[30]. Students' critical thinking skills include
formulating  problems,  formulating  hypotheses,
collecting data, analyzing data, and making conclusions
on average of good categories [33].

CONCLUSION

The results of research conducted in general
have been able to answer the research objectives. The
results of the development and research showed that the
learning tools developed were considered appropriate
for use. Validity is done using the level of validation of
experts (experts and practitioners) represented by three
lecturers and two teachers. Based on the results of the
validation results, the tools which include syllabus,
lesson plans, teaching materials, worksheets, and
assessment sheets meet the validity requirements (valid
and very valid) based on the results of expert validation.
The practicality of the device is seen from the
implementation of the lesson plan based on the results
of the observer's assessment showing the
implementation of learning that took place both from
beginning to end of the learning process. Effectiveness
is seen from the achievement of learning objectives
namely the device is able to be used to train critical
thinking skills and students with indicators that is an
increasing trend at each meeting. The attitude seen in
this study is the character skills and social skills of
students. This good trend shows that the tools
developed have a good impact on critical thinking skills
and students' attitudes during the learning process in
class.

The findings of research that have been carried
out are that there is a tendency for students' initial level
of knowledge to be weak as well as a low
understanding of concepts due to their interest in
learning and low literacy levels. The facts that the
research findings can be overcome with intensive
guidance by the teacher. Guidance from the teacher is a
very important factor in achieving goals so that students
have good critical thinking skills, as well as patience to
carry out continuous learning in the same way and
allocate enough time because students are not familiar
with this way of learning.
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