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ABSTRACT

Critical thinking skills are one of the main competencies to be achieved in learning. Critical thinking skills can be taught
through various methods, such as integrating through student worksheets (LKPD).Observations on the use of LKPD conducted
at SMA Negeri 1 Parepare showed that the LKPD used did not support the development of students’ critical thinking skills. In
this regard, it is necessary to develop worksheets based on critical thinking skills.This study aims to produce worksheets that
integrate critical thinking skills. This type of research is research and development (R&D) by adapting the learning development
model from Thiagarajan known as 4-D namely defining, designing, developing, and disseminating. However, the development
results in this study are only at the develop stage, namely only producing student worksheets based on critical thinking skills.
Based on the results of the validation analysisobtained the average value of the total validation is 1,with a valid interpretation.
The results of the teacher’s questionnaire analysis obtained a total average value of 96% with very practical interpretations and
student questionnaire analysis obtained a score of 85.11% with very practical interpretations. Thus a based LKPD has been
producedSkills think critically on the basic competencies of environmental change and waste recycling for class X SMA that are
valid, feasible and practical. LKPD development based on critical thinking skills is recommended to continue to be developed

on other basic competencies so that students are trained to use their critical thinking skills.

Keywords: Student worksheets, critical thinking skills.

INTRODUCTION

The 21st century biology learning emphasizes the achievement
of at least 6 main competencies to become independent
learners. Critical thinking is one of the competencies that must
be possessed besides creative, communicative, collaborative,
compassionate, and logical computing thinking. Learning
should be designed according to the achievement of these
competencies. Critical thinking is a skill that can help
students acquire knowledge and attitudes which are aspects
of competence in the implementation of the 2013 Curriculum.
According to Setiawati and Corebima (2017), critical thinking
skills are not inherited, but must be learned.

Critical thinking skills are skills to examine, analyze,
interpret, and evaluate (Hidayah, et al, 2017). Same opinion
by Karim & Normaya (2015) that the ability to think critically
is very important to have, because having the ability to think
critically can help us think rationally in solving problems
and looking for and developing alternative solutions to
these problems. Critical thinking skills must be taught to
help students gain competence in accordance with learning
objectives. Students must be trained so that they have the
ability to construct their knowledge through real experiences
carried out in learning (Fong et al., 2017; Shim & Walczak,
2012; Setiawati & Corebima, 2019).

Implementation of critical thinking skills in learning is
still limited. Learning at the senior high school level should
have integrated learning to think, including critical thinking.

Learning is generally classical in nature, which runs according
to the completion time of the school year period. According
to Kahar, et al. (2021), there are still many educators who do
not implement innovation or learning development because
of a lack of creativity, mastery of classes, soft skills, and
laboratories. Khoiri, et al. (2019) stated that innovative student
worksheets that are oriented to higher-order thinking skills
are indispensable.

The process of learning critical thinking skills requires
teaching materials that can help the process of achieving critical
thinking skills. One of the teaching materials that can be used isin
the form of Student Worksheets (LKPD) as independent learning
guides for students. According to Purnamawati, et al. (2017);
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Ulas, et al. (2012), student worksheets can be used as a reference
to support the learning process and guidelines in assessing the
level of competence of students.

LKPD is a teaching material that contains material,
summaries, and instructions for implementing learning
tasks that must be carried out by students to achieve basic
competencies delivered by educators (Rahayuningsih, 2018).
LKPD is one of the important teaching materials to be used
inlearning. According to Anggraini, etal, (2017), LKPD plays
a role in facilitating and directing the implementation of the
learning process for students. Even so, the LKPD used is often
still limited to providing questions or questions that have
been prepared based on indicators that have not integrated
the empowerment of thinking skills. The developed LKPD
does not use the real conditions that exist in the environment
around students. Learning becomes less meaningful.

The developed LKPD should be in accordance with
indicators that consider the integration of thinking skills based
on the environmental conditions of students, in addition to
basic competencies in the curriculum. Some research results
reveal that the LKPD used has not integrated students’
thinking skills. Research result Ulas et al (2012) stated that
student worksheets often did not fully meet competency
standards and did not consider their substance. As well as
Pratama & Retnawati (2018) stated that classrooms currently
have limited learning innovation, low interest in reading, and
poor quality of material, as well as the complexity of teaching
materials, which has an impact on students’ laziness and
weakness in learning science.

Other research related to the lack of development of
teaching materials, especially student worksheets, was also
disclosed by Anggraini, et al (2016) also stated that the results
of observations of idealized learning often did not materialize
in reality at school. Likewise Fatmawati (2016), the results of
the situation analysis and initial observations at the school
showed minimal development of learning tools in biology
subjects, including concepts Environmental pollution.

The same thing was also seen when making observations at
SMA Negeri 1 Parepare. The learning process is less varied in
giving assignments, so that students tend to have the skills to
remember, memorize concepts, and do not apply worksheets
that support the development of students’ critical thinking
skills. The available LKPD only contains material summaries
and practice questions prepared and designed by the publisher,
even though good LKPD can be made by educators themselves
based on the needs of students so that they can build their own
concepts in solving problems.

Therefore, it is necessary to develop or innovate worksheets
that integrate higher-order thinking skills to increase students’
understanding of learning material and help improve student
learning activities. Research result Arafah, et al. (2012), stated
that LKPD based on critical thinking on animalia material could
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improve student learning outcomes and activities. Likewise,
Pangesti’s research report (2012) states that the development
of critical thinking teaching materials shows an attractive
appearance on LKPD in terms of content and presentation so
that it is an effective teaching material. The same is expressed
Suryawati, et al (2012) that the average critical thinking ability
of class XI IPA students increased from 63.85 to 74.10. LKPD
development can improve critical thinking skills higher than
learning that does not use LKPD, this proves that critical thinking
skills can be developed using teaching materials in the form of
LKPD. As well as Kahar, et al (2021) reported that the LKS design
effectively improves students” high-order thinking skills which is
shown through learning outcomes in the good category.

METHOD
Research design

The research conducted was Research and Development by
adapting the learning development model from Thiagarajan
known as 4-D namely defining, designing, developing, and
disseminating. The subjects of this research were class X
students of SMA Negeri 1 Parepare.

Research procedure

This research follows the stages of developing instructional
design 4 D Thiagarajan (1974). This research consists of
the stages of defining, designing, and developing strategies
and tools in learning biology in high school, as well as the
dissemination stage on a limited scale. Research conducted
in SMA Negeri 1 Parepare with research subjects are teachers
and students. The research procedure consists of the Define,
Design, Development, and Disseminate stages which are
generally explained as follows.

Defining Stage (define)
Stage Define (Define)

The purpose of this stage is to determine and define learning
requirements which begin with an analysis of the objectives of
the material boundaries, including the main steps, namely the
Front end analysis aims to find out the basic problems faced
in learning biology. Student analysis was also carried out to
determine students’ academic abilities. Task analysis includes
content structure analysis and procedural analysis. Concept
analysis includes identifying the concepts being taught and
formulating learning objectives.

The results form the basis for preparing learning tools in
the form of Student Worksheets (LKPD).

Design stage (design)

This stage aims to produce a LKPD learning device design,
which consists of five steps, namely (a) media selection, (b)
LKPD format selection, (c) initial design.
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a. Media Selection

Media selection is based on material analysis and task
analysis. In addition to the characteristics of the material, the
characteristics of the students and the characteristics of the
facilities in the school are also considered. The media used is
related to the teaching materials used in research.

b. Format selection

The developed Student Worksheet Format (LKPD) is adapted
to indicators of critical thinking skills, namely interpretation,
analysis, evaluation, inference, explanation, and self-
regulation.

c. Initial Design

The result of this stage is a prototype of a learning device in
the form of an LKPD. The design of LKPD based on critical
thinking skills includes the following components:

1. The first part consists of a cover, table of contents,
instructions for using LKPD, core competencies, and
basic competencies;

2. 'The second part contains teaching materials that have
been arranged in an integrated manner according to
a predetermined theme accompanied by supporting
pictures; and

3. In the third part there are indicators of critical thinking
skills, namely:understand the problems in the questions
given, provide reasons based on relevant facts/evidence
at each step of decision making and conclusions, draw
conclusions,using all the information relevant to the
problem,andthoroughly scrutinizing or re-examining
from start to finish

Development Stage (develop)

This stage produces LKPD which has been revised based on
input from experts, followed by testing the test instrument
by students, which is then used as a basis for determining the
validity of the items and the reliability of the test. This stage
produces learning tools used in experimental research that
have been validated.

Stage of Dissemination (Disseminate)

This stage is the next research stage, namely the stage of using
the tools that have been developed, modified into experimental
research using validated worksheets.

Research Instruments

The instruments used in this study were LKPD validation
sheets, educator response questionnaires to LKPD, and student
response questionnaires to LKPD. Information related to the
research instrument is described in detail as follows.
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a.Validity uses the LKPD validation sheet

The validity of the LKPD is assessed through the validation
sheet. This type of instrument plays a role in collecting
qualitative data because it contains input for improvement and
suggestions that can be applied to LKPD so that its use can
be maximized. Information obtained from this instrument is
used as a reference and consideration in revising the product
being developed. This validation sheet will be used and given
to validators who are experts in their fields to be assessed as
appropriate or not. The feasibility aspects are related to format,
content, language, and benefits.

1) Format

a) The title is in accordance with the LKPD material

b) Basic Competencies, goals, and indicators in accordance
with the LKPD material

¢) Clear numbering system

d) Professional/standard fonts and sizes

e) Balanced layout of images, graphs and tables

f) Balanced text and illustrations

g) Student identity

h) Indicators of critical thinking skills sequentially

2) Fill

a) Material refers to the 2013 Curriculum (K-13)

b) LKPD is made in accordance with the Core Competencies
and Basic Competencies to be achieved.

¢) Literature/Theory review

3) Language

a) The language and terms used in LKPD are easy to
understand

b) The language used is correct according to Enhanced
Spelling (EYD)

4) Benefits/Use of LKPD

a) guidelines for educators in learning
b) guidelines for students in learning.

b. Educator Response Questionnaire to LKPD

This response questionnaire was made with the aim of knowing
the responses of educators to the developed LKPD. Educators
at the school where the research was conducted assessed that
all stages of the LKPD had been carried out properly or not
and assessed the quality of the LKPD that had been developed
by the researcher.

. Questionnaire of Student Responses to LKPD

This questionnaire is used to find out student responses
after being given and using LKPD based on critical thinking
skills. In addition, this questionnaire also contains student
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suggestions for improving LKPD in the future.The indicators
used in the questionnaire consist of students’ understanding
of the integration of indicators of critical thinking skills in
learning, the learning methods applied, the use of illustrations,
and the use of language.

Data Collection Tool

Data for the development of skill-based LKPD were obtained
from research instruments. This development assessment
instrument aims to assess products that have been developed.
The instruments needed in this study are as follows:

1) Data Validity Using LKPD Validation Sheet

The validation sheet is used to measure the validity of the
Student Worksheet (LKPD) based on critical thinking skills.
The sheet contains LKPD assessment columns based on the
developed critical thinking skills. The validator’s assessment
is represented by providing a checklist (V) on the part that is
considered appropriate. The rating scale is given with a value
range of one (1) to four (4). The division of the assessment
categories, namely Very Good (SB) was given a value of 4, Good
(B) was given a value of 3, Less Good (K) was given a value of 2,
and Very Poor (SK) was given a value of 1.

2) Practicality Data
a. Educator Response Questionnaire to LKPD

Aspects that were addressed by educators included: the
suitability of the contents of the LKPD, the physical
appearance of the LKPD, the language in the LKPD and the
application of the LKPD. Filling in the instrument is done
by putting a check mark (V) in the teacher column that is
in accordance with the observations. The number of items
in the educator’s questionnaire is 4 items. Each item in
this questionnaire was given a score of 1 to 5, for a positive
statement score consisting of Strongly Agree (SS) was given
a score of 5, Agree (S) was given a score of 4, Disagree (KS)
was given a score of 3, Disagree (TS) ) was given a score of
2, and Strongly Disagree (STS) was given a score of 1. As for
the negative statement score,

b. Questionnaire of Student Responses to LKPD

This questionnaire contains student statements about the
LKPD they use. The responses seen relate to the instructions
for using the LKPD, the appearance of the LKPD, the language
used in the LKPD, and the contents of the LKPD itself. The
instrument was filled in by students by giving a tick () in
accordance with what they experienced when using LKPD
based on critical thinking skills. The scoring guidelines are
divided into 4 types of categories whose scale starts from
a score of one (1) to a score of four (4). The division of the
assessment categories, namely Strongly Agree (SS) is given a

(&

value of 4, Agree (S) is given a value of 3, Disagree (KS) is given
a value of 2, Disagree (TS) is given a value of 1.

Data analysis

The data in this study will be analyzed descriptively
qualitatively. The purpose of descriptive analysis is to describe
the validity results given by the validator after being validated.
Instrumentused has been validated by experts and analyzed
in the following way:

1) Data Analysis Validity

The formula used to determine the overall content validity
is the Gregory formula (2007). In this formula, two expert
validators are needed to check the suitability between the
indicators and instrument items, in the form of an assessment
of whether the instrument that has been made is valid or not.
There are two categories in Gregory’s analysis, namely the first
category is irrelevant (score 1) and less relevant (score 2) is
recategorized as a category of weak relevance. For the second
category, which is quite relevant (score 3) and very relevant
(score 4), a category of strong relevance is made. Furthermore,
after determining the relevance of each point, contingency
was made to recategorize the two experts and categorize each
aspect into letters to be able to calculate the Gregory index as
shown in Tables 1 and 2.

Gregory analysis is determined using the following
formula:

Content validity(CV) = ALBLCAD

With;
A : the number of items that are less relevant according to the
two validators

B :the number of items that are less relevant according to
validator I and relevant according to validator II

C :number of items that are relevant according to validator
I and irrelevant according to validator II

D :number of relevant items according to both validators

Table 1: Contingency recategorization of two experts to Gregory analysis

Rater 1

Weak Strong

Rater Weak

Strong

Table 2: Contingencies for calculating Gregory index

Rater 2
Weak Strong
Rater Weak A B
2 Strong C D
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The criterion used is if the CV = 0.75 then the instrument
is categorized as valid. The product resulting from the
development of LKPD based on critical thinking skills is said
to be valid if the validation value of each criterion is included
in the valid category.

2) Practical Data Analysis

a. Educator Response Questionnaire Data Analysis

The analysis to calculate the percentage of the number
of educators who answered each category listed on the
questionnaire using the formula:

PRSzgx 100%

Information :

PRS : percentage of educator responses

A :the total score of educators

B : maximum number of response questionnaires

Interpretation of educator response data on LKPD is shown
in Table 3. The interpretation of educator responses is adapted
from Riduwan & Sunarto (2013).

The decision to determine if the LKPD has an adequate
level of implementation is that the minimum PRS value is in
the practical category (60.0% - 80.0%), meaning that the LKPD
is not revised anymore. Conversely, if the PRS value is below
60.01%, the LKPD must be revised again.

b. Analysis of Student Response Data

The activity carried out to analyze student response data was
to count the number of students who responded according to
the aspects listed on the student response questionnaire, then

Table 3: Interpretation of Educator Response Data

Percentage of educator responses to
the learning process

0.0% - 20%
20.1% - 40%
40.1% - 60%
60.1% - 80%
80.1% - 100%
Source: Riduwan & Sunarto (2013)

Interpretation

Not practical
Less practical
Practical enough
Practical

Very practical

Table 4: Interpretation of Student Response Data

Percentage of student responses to
the learning process

0.0% - 20%
20.1% - 40%
40.1% - 60%
60.1% - 80%
80.1% - 100%
Source: Riduwan & Sunarto (2013)

Interpretation

Not practical
Less practical
Practical enough
Practical

Very practical
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calculate the percentage. Analysis to calculate the percentage
of students and educators who answered each category listed
on the questionnaire using the formula:

Pﬁ's:gx 100%

Information :

PRS : percentage of educator responses

A :the total score of educators

B :maximum number of response questionnaires

The decision to determine if the LKPD has an adequate
level of implementation is that the minimum PRS value is in
the practical category (60.0% - 80.0%), meaning that the LKPD
is not revised anymore. Conversely, if the PRS value is below
60.01%, the LKPD must be revised again.

FINDINGS

The research carried out is research and development
(R&D) using the 4D development model (Define, Design,
Development, Disseminate), to develop Student Worksheets
Based on Critical Thinking Skills. LKPD developed on
environmental change material and waste recycling for class
X MIPA students.

Discussion

The results obtained from each activity carried out at each
stage are as follows:

Description of the Results of the Defining Stage
(Define)
Beginning-end analysis
This process is carried out by determining the fundamental
problems faced by educators in carrying out learning and to
improve critical thinking skills. This process begins with a field
study that identifies the curriculum used in schools, LKPD that
is often used, and problems that are often faced by educators
during the learning process.

Based on the results of observations made at SMA Negeri
1 Parepare, it is known that the curriculum used in that
school is Curriculum 2013. The activity carried out is to
examine the learning tools used so far. Especially for student
worksheets (LKPD). The results of the LKPD identification
used by students are in the form of questions that have not
yet developed critical thinking skills. This can be seen from
the indicators developed from basic competencies which are
at the level of remembering, knowing, and understanding.
Students focus on answering questions on LKPD so that
students are relatively passive and students’ critical thinking
skills have not been empowered. Students are not trained to
use interpretation, analysis, evaluation, inference, explanation,
or self-regulation skills.

s



Development of Student Worksheets (LKPD) Based on Critical Thinking Skills Environmental Change and Waste Recycling Materials

Based on this, a LKPD is needed that supports the
implementation of the 2013 Curriculum and trains students
in using their critical thinking skills.The results of the initial
analysis show that the problems encountered in the learning
process make students not active in class and have low critical
thinking skills. These problems can be solved by using LKPD
based on critical thinking skills. LKPD has the characteristic
of being able to activate students, because it contains indicators
of critical thinking focus, reason, inference, situation, clarity,
and review, which can help students develop critical thinking
skills and improve their learning outcomes.

Student analysis

This step is carried out to determine the characteristics of
students through observation of academic ability. Based on
the results of the interviews conducted, some information was
obtained about the characteristics of the students.

The learning process of student participation tends to be
passive so that student learning activities in learning activities
arelow. Learning activities do not support students to express
the results of their thoughts. In addition, students are not used
to answering questions and giving reasons so that students’
critical thinking skills do not develop properly because
students are only able to remember and explain in simple terms
what they have learned during learning. Students still find it
difficult to reach the next level such as the ability to analyze,
synthesize, and create.

The initial analysis conducted on students showed different
interests and abilities in learning biology. It was seen that a
few students paid close attention to each material delivered by
the teacher. The activeness of students in the learning process
is low. Students’ critical thinking skills are low. This can be
seen from the ability to carry out the process of analysis,
explanation, evaluation, interpretation, inference and low self-
regulation. Participants are very dependent on the teacher’s
instructions continuously. The independence of students is
very lacking. Critical thinking skills can be trained through
the development of indicators on basic competencies that have
been defined in the curriculum. This indicator was developed
by integrating critical thinking skills so that students have
these skills. Activities designed in LKPD can measure the
achievement of learning indicators. Critical thinking skills
can be owned by students if taught.

Concept analysis

Concept analysis is important to fulfill the principle of
adequacy in building material concepts that are used as a
means of achieving basic competencies and core competencies.
This curriculum analysis serves to determine the basic
competencies to be developed and the learning model to be
used. The basic competencies used in this study are:

&

3.10 Analyzing data on environmental changes and the impact
of these changes on life

4.10 Solving environmental problems by designing waste
recycling products and environmental preservation
efforts

This basic competence was chosen because environmental
change material has characteristics that are able to make
students analyze directly in observing the phenomena of
changes that occur in the surrounding environment and find
solutions to the problems they observe so that they can develop
their critical thinking skills.

This concept or material analysis is used to map the main
parts of the material used in each meeting with the time
allocation that has been determined in the curriculum. The
activities carried out at this stage are identifying, detailing,
finding solutions and systematically compiling the main
concepts to be studied related to the material to be delivered
to students referring to the 2013 Curriculum.

Task analysis

Task analysis is carried out to identify the knowledge possessed
by students to design tasks that must be completed by students
duringlearning activities based on concept (material) analysis.
This analysis begins with knowing the types of assignments
that have been done by students. The results obtained were
that students were given assignments by educators to work
on the questions listed in the handbook in the form of essay
questions. The students’ answers to the questions given looked
almost the same. Students lack confidence in solving problems
in assignments. Students need to be trained to work on essay
questions whose answers are not just copying from textbooks,
but the results of their own thinking. Questions that have
been designed in student worksheets facilitate domination of
student activities. According to Suciati, et al (2022), discussing
the questions given and communicating the results of these
discussions will indirectly train the skills of answering and
asking questions so as to develop students’ critical thinking
processes.

Determining what types of questions will be given to
students next, namely designing questions with reference to
indicators that have been prepared beforehand, so that after
students work on assignments, the learning objectives in this
material can be achieved properly. LKPD contains tasks based
on critical thinking skills which consist of several indicators
namely Focus, Reason, Inference, Situation, Clarity, and
Overview. This task aims to develop students’ knowledge
so that learning objectives can be achieved. According to
Hasbullah (2016), LKPD encourages and inspires students
to think critically, analytically, and precisely in identifying,
understanding, solving problems, and applying substance or
learning material.
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Formulation of Learning Objectives

The formulation of learning objectives is based on basic
competencies (KD) in the 2013 Curriculum. After the basic
competencies are determined, the next activity is to formulate
indicators and subject matter that will be outlined in LKPD.
Furthermore, these indicators are combined with aspects of
critical thinking skills. Where these aspects are described in
learning activities.

Formulation of learning objectives on environmental
change material and waste recycling.

3.10.1 Students can explain the concept of environmental
change

3.10.2 Students can interpret environmental changes that are
classified as environmental pollution

3.10.3 Students can analyze the causes of environmental
pollution

3.10.4 Students can evaluate forms of environmental
preservation

3.10.5 Students can review conservation efforts that can be
carried out

3.10.6 Students can sort the types of waste

3.10.7 Students can determine the type of waste recycling

3.10.7 Students can conclude the benefits of recycling
waste

Description of the Results of the Design Phase
Media Selection

This stage is carried out to identify learning media that are
in accordance with the characteristics of the material and at
the time of implementing the LKPD. The selection of media is
based on concept analysis, task analysis, student characteristics
and facilities available in the school environment.

Format Selection

This stage is the determination of the LKPD design based on
the critical thinking skills that will be developed. Includes
paper size and organization, namely covers, table of contents,
instructions for using LKPD, KD and learning objectives,
materials, stages of critical thinking skills, evaluation questions
and bibliography. While the LKPD development steps include
writing, adapting, editing, and reviewing. This step is carried
out by collecting written materials related to environmental
change and recycled materials, namely concepts, designs, and
illustrative images.

The components contained in the LKPD are presented in
the following form:

Paper size: A4, portrait
Organizing:

1.) Cover

2.) List of contents
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3.) Instructions for using LKPD

4.) KD and learning objectives; The intent here relates to the
learning activities contained in the LKPD

5.) Teaching materials;

6.) Observe; The results of this observation will be used as a
reference for students to formulate problems.

7.) Give reasons for the problem; This stage is placed after
formulating the problem and providing conclusions

8.) Drawa conclusion; This stage writes down the conclusions
they can draw after formulating the problem and contains
reasons

9.) Use all the information appropriate to the problem

10.) Thoroughly researching or re-examining from start to
finish

11.) evaluation questions; Evaluation questions are presented
in accordance with the learning objectives to be achieved.

12.) Reference; contains references used in compiling LKPD
both material and images used.

a. Initial Design

The initial design was carried out after analyzing the learning
activities carried out by educators, student activities, selected
materials to assist students in developing critical thinking
skills and the availability of learning tools in the form of
lesson plans and worksheets. The next activity is to determine
the LKPD format, educator response questionnaires, student
response questionnaires. After the format is compiled, it is
followed by the validation stage to see the format of the LKPD
draft and response questionnaire.

Description of the Results of the Development Stage
(Develop)

The development stage is carried out after the LKPD format
and response questionnaire are in accordance with the design
by looking at the suitability of the desired variables, including
critical thinking skills, and adjustments to the learning model.
This stage aims to produce revised LKPD so that it is suitable
for use in research subjects. Apart from LKPD, the tools and
instruments used during the research were also validated and
the formula used to determine overall validity was the Gregory
formula. The stages in this development are as follows:

Expert Rating

A learning tool can be said to be feasible or not usable, through
validation. This validation process is carried out by experts
who are competent in their fields. Expert validated tools
include; (1) Learning Implementation Plans (RPP), (2) Student
Worksheets (LKPD), (3) educator response questionnaires,
(4) student response questionnaires. Apart from that, the
validator usually also provides notes in the form of parts that
need to be revised.
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The results of the expert validation of learning tools are
described as follows:

1) RPP

The Learning Implementation Plan (RPP) used in the limited
trial stage is validated in advance with the aim that the time for
the implementation of learning is in accordance with the time
set by the LKPD. In addition, so that the learning activities or
steps are in accordance with the syntax of the learning model
used and the implementation of the trial does not become
confusing because previously there was an overview of how
to use the developed LKPD in the learning process. Validation
assessment includes purpose, language, and content. The
results of the recategorization of two RPP experts are shown
in the following Table 5, 6, and 7.

The parts of the RPP that underwent revision can be seen
in Table 8.

The results of expert validation after referring to the criteria
for determining validity are obtained in Table 9.

The results of expert validation after referring to the criteria
for determining validity obtained the result that the average
total validation was 1, the validation results were categorized
as valid because they were at a value of. The level of validity
is measured from the results of the analysis according to
predetermined criteria. As explained by Fitria et al, (2017)

Table 5: Two Expert Re-category Contingencies on the

that a learning device is said to be valid if the results match
predetermined criteria.

The general assessment of the lesson plan for each
validator, namely the assessment of the first and second
validators, states that the lesson plan can be used with minor
revisions. These suggestions become input for researchers to
make revisions. Referring to this, RPP is suitable for use in
limited trials. This means that thislearning tool has been able
to describe the facts, concepts, and principles contained in
the Core Competencies (KI) and Basic Competencies (KD).
According to Mustami (2017) a good lesson plan is one that
is systematic and able to describe KI and KD into each stage/
content of the lesson plan.

Student Worksheets (LKPD)

At this stage, the developed LKPD is given to the expert
validator along with its assessment tools which consist of
several components including: format, content, language, and
benefits/uses of LKPD. The results of the recategorization of
the two LKPD experts are obtained in Table 10, 11, 12, 13, 14
and 15.

The results of expert validation after referring to the criteria
for determining validity are obtained in Table 15.

The results of expert validation after referring to the criteria
for determining validity obtained the result that the average

Table 7. Contingency Category for Repetition of Two Experts

Objectives of the RPP in RPP Learning Resources
Rater 1 Rater 1
Weak Strong Weak Strong
Rater Weak 0 0 Rater Weak 0 0
2
2 Strong 0 5 Strong 0 6
Table 8. Contingencies of Two Experts Repetition Categories in RPP
Table 6. Two Expert Contingency Re-categorize the Learning Models and Activities
material presented in the lesson plan
Rater 1
Rater 1
Weak Strong
Weak Strong
Rater Weak 0 0
Rater Weak 0 0 2
2 Strong 0 6
Strong 0 6
Table 9: Revised RPP
No  Pre-Revised RPP RPP After Revised
1 Provide a brief explanation of the contents of the material referred There is a brief explanation of the contents of the material in
to in the section according to the references to learning resources in accordance with the references to learning resources
the syllabus
2 The learning activity column must clearly contain the activities of There is a column for student and educator learning activities
students and educators
3 Using the term educator to characterize the use of the 2013 Curriculum  The term educator is used in learning activities
4 The time allocation prepared in each main activity can be clearly Time allocation for each activity is clearer and more detailed

broken down in each activity item
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total validation was 1, the validation results were categorized
as valid because they were at a value of > 0.75. This is in
accordance with what was stated by Fatmawati (2016) which
shows that learning tools such as LKPD are classified as valid
categories with a percentage of 270% based on established
criteria. The general assessment of the LKPD for each validator,
namely the assessment of the first and second validators, stated
that the LKPD could be used with minor revisions. Referring
to this, LKPD can be tested.

Based on the LKPD validation data from two expert
validators, this product validation assessment includes four
aspects or components, namely the format aspect, the content
aspect, the language aspect, and the benefit/usefulness aspect
of the LKPD. This is in accordance with the provisions of
the National Education Standards Agency (BNSP) (2014),
that LKPD must meet the criteria for material or content,
presentation, and language. In this regard, the developed
LKPD is able to be a guide for students in improving critical
thinking skills in biology subjects, Basic Competencies in
environmental change and recycling systems.

Table 10. Expert validation after referring to the criteria
for determining validity

No Assessment aspect Ccv Notes:

1 Format 1 Legitimate

2 Fill 1 Legitimate

3 Language 1 Legitimate

4 Benefits/Use of LKPD 1 Legitimate
Average amount 1 Legitimate

Table 11. Contingencies of Recategorizing
Two Experts in LKPD Format

The advantages of LKPD based on critical thinking skills
include;

a) Inaccordance with the demands of the 2013 Curriculum,

b) The contents of LKPD can train students to be involved in
discovering concepts through the scientific method, and

¢) The use of LKPD can develop students’ critical thinking
skills.

LKPD based on critical thinking skills developed in this
study is shown in Figure 1.

EFDI
Mareri : Pencemaran Lingkungan

Linglungen hidup merspakem kesetsmn ruzmg demgan semsa bendz, deva keadsas,
dan mekiabuk hidup, teemsamk & dalmmys mewmis dom perdalosys. Homponen Englamges
tordiri dari faktor abiotik (tanah, 2, wdara, cuaca, subu) dam fakior bictik (tumbuham dam

Tauras, ssrmasuk mesasiz). Lingko
dan dipangerubi mamsia.

Hcedizi alemi Englamg segala interaksi yang b
mesysimbangken ksadzamnya samus fidak sertetsp kenmungkinan komdii dessikian dapat
‘erubak cish camper tangms mamusiz dam bemcam alam. Campur tmsan mamsia yasg
ma=cpm mengubzl Lngiomgan barhubunges deegan adema kegirtan pamanfastan mumber
dayz alam yang mme: apsbda Sdek memporhatian tatman linglungm mespem
Ferubzian ngkung:

separti kemusake btz 28w pancamaran Engkungen. Clah karens ita, selsin meesmnticen

2ok maks s

sumbes daya alem dar linglungas, mamsia ks tetp msalestardas lisgiomean mlahi
pengalalzm linglungen yamg baik dan benzr, Gecilost adalsh gamber testzng peacessaman

—

Gambaz.1. Lingicamzin. (Sumbar - ilasalingloung 3]

Iinghungas

Apa yang kalian pikiricom msangeeai Gamsbar 1. 7 Gambsar sarsciur mserapaiom gamlar
i artwa parvbaim 1 %o arah yang lurang bail Bewmer

LEFPD Earbasis Hatermmpilan Barpikir Hritis] 2

Fig. 1: LKPD Material Based on Critical Thinking Skills

Table 13. Contingency Category for Repetition of
Two Experts in Language LKPD

Rater 1 Rater 1
Weak Strong Weak Strong
Rater Weak 0 0 Rater Weak 0 0
2
2 Strong 0 6 Strong 0 2
Table 12. Contingency Recategorization of Table 14. Two Expert Recategory Contingencies regarding the
Two LKPD Content Experts Benefits of LKPD
Rater 1 Rater 1
Weak Strong Weak Strong
Rater Weak 0 0 Rater Weak 0 0
2
2 Strong 0 6 Strong 0 2
Complete Data: Appendix A2. page 77
Table 15. Summary of Revised LKPD Records
No LKPD Before Revision LKPD After Revision
1 There is no description of indicators of critical thinking skills Added a description of the indicators for critical thinking skills
2 The color of the picture is very striking Image colors are toned down

3 The font size is too large

The font size is reduced
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Fig. 2: Indicators of Critical Thinking Skills

LKPD at the focus stage is an indicator of critical thinking
skills. This stage shows students understandi problems that
exist in the readings that have been observed and analyze it.
The final design of LKPD is based on critical thinking skills
which have been validated by expert validators which are
then used by students in the research process to be used to
develop critical thinking skills and for educators to be used
as learning tools.

3) Educator Response Questionnaire

The teacher’s response questionnaire instrument aims to
assess the effectiveness of the LKPD that has been made.
This instrument was validated by 2 experts.Validation
assessment includes construction and language. The results of
recategorization by two experts are shown in Tables 16 and 17.

The results of the expert validation after referring to the
criteria for determining the validity obtained the result that
the average total validation was 1 and the validation results
were categorized as valid because they were at a value of >
0.75. Referring to this, the educator’s response questionnaire
is feasible to use.

4) Student Response Questionnaire

The student response questionnaire instrument aims to
assess the effectiveness of the LKPD that has been made. This
instrument was validated by 2 experts.Validation assessment
includes construction and language. The results of the
contingency category by two experts are obtained in Table 19
and 20.

The results of expert validation after referring to the criteria
for determining validity are obtained in Table 21.

o

Table 19: Re-Category of Two Construction Experts Student Responses

Rater 1
Weak Strong
Rater Weak 0 0
2 Strong 0 4

Table 20: Re-Category of Two Language Experts Student Responses

Rater 1
Weak Strong
Rater Weak 0 0
2 Strong 0 3

Table 21: Expert validation after referring to the criteria for

determining validity
No Assessment aspect Ccv Notes:
1 Construction 1 Legitimate
2 Language 1 Legitimate
Average amount 1 Legitimate

The results of expert validation after referring to the criteria
for determining validity obtained the result that the average
total validation was 1, the validation results were categorized as
valid because they were at a value of > 0.75. The full validation
analysis results can be seen in Appendix A4. Referring to this,
the student response questionnaire is feasible to use.

a. Development Experiment
1) Results of Educator Response Analysis

Analysis of educator responses aims to determine the
effectiveness of the LKPD that has been made based on the
views of the Biology subject teacher at SMA Negeri 1 Parepare.
This instrument was validated by 2 experts. Details of the
results of the analysis of educator responses after using LKPD
based on critical thinking process skills can be seen in Table 22.

The results of the analysis show that the average response of
2 educators, in this case two Biology teachers at SMA Negeri 1
Parepare, is in the very practical category with a score of 96%.

2) Results of Student Responses

Student response analysis aims to determine the effectiveness
of the LKPD that has been made based on the views of 36 class

Table 22: Results of Educators’ Responses to LKPD

Percentage of Educators’ Number of
No  Responses to LKPD Educators Interpretation
1 81.00 - 100 < 20 2 Very practical
2 61.00-80.00 0 Practical
3 41.00 - 60.00 0 Practical enough
4 21.00-40.00 0 Less practical
5 <20 0 Not practical
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Table 23: Results of Student Responses to LKPD

Percentage of Student Amount
No  Responses to LKPD Learners Interpretation
1 81.00 - 100 25 Very practical
2 61.00 - 80.00 11 Practical
3 41.00 - 60.00 0 Practical enough
4 21.00-40.00 0 Less practical
5 <20 0 Not practical

X students. This instrument was validated by 2 experts. Details
of the results of the analysis of student responses after using
LKPD based on critical thinking skills can be seen in Table 23.

The results of the analysis show that the average student
response in this case is 36 students of class X MIPA SMA Negeri
1 Parepare, 11 people with a percentage of 61.00-80.00 with
a practical interpretation and 25 people with a percentage of
81.00-10.00 with a very practical interpretation.

Practicality based on developed critical thinking skills
is measured through a questionnaire on the responses of
educators and students. This questionnaire is used to find
out how educators and students respond to the learning tools
developed. This questionnaire was given to respondents after
the series by using LKPD based on critical thinking skills.
This questionnaire consists of 10 items with five different value
categories. Respondents to the questionnaire were 2 educators
and 36 students responded to the questionnaire. According to
Mustami (2015) Learning devices are said to meet practicality
criteria if 50% of students give positive responses to several
aspects listed on the student response questionnaire sheet.

Based on the teacher’s response analysis, an average
percentage of data was obtained by 96%, while the student
response analysis obtained an average percentage of data
by 85.11% with a very practical interpretation. This is in
accordance with what was stated by Santi & Santosa (2016)
that the implementation of learning can be said to be practical
if it is in very good criteria or the percentage exceeds 80%.
According to Fitria et al, (2017) an assessment of an LKPD is
said to be practical if it meets two criteria, namely the tools
developed can be determined according to expert judgment,
and the tools developed can be applied in practice in the field.

The entire data obtained shows that the results of the
limited trial worksheets based on critical thinking skills
meet valid and practical criteria. Therefore, the revised LKPD
after trials based on data analysis of all aspects and criteria,
obtained LKPD based on critical thinking skills on the basic
competencies of environmental change and waste recycling
that are valid and practical.

CONCLUSION

Based on the results of research and discussion, it can be
concluded as follows:

Pegem Journal of Education and Instruction, ISSN 2146-0655

1. The validity of the LKPD based on critical thinking skills
on the basic competencies of environmental change and
waste recycling has been validated and the LKPD product
validation rating is 1 with a valid interpretation.

2. 'The practicality of the LKPD based on critical thinking
skills on the basic competencies of environmental change
and waste recycling that was developed is in the very
practical category with a score of 96% from the results of
the analysis of the teacher’s response questionnaire and a
score of 85.11% from the student response questionnaire
with a very practical interpretation.

RECOMMENDATION

The study recommends that educators should provide factual
learning design to stimulate students’ thinking skills in each
class. For teachers, the development of higherorder thinking
skills-based worksheets can become the model in designing
learning activities according to the complexity level of the
material.
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