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Jakarta, Ir. H. Juanda Street’s No. 95 Ciputat 15412, Jakarta, Indonesia
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Abstract: Students' worksheets (Lembar Kerja Peserta Didik/LKPD) are needed as alternative
teaching materials in learning. This study aims to produce electronic students' worksheets (e-LKPD)
based on creative thinking skills on the concept of environmental change. In addition, this study also
aims to determine the level of validity, readability, and practicality of the Interactive e-LKPD developed.
The research method used is Developmental Research using the stages of Akker et al which consists
of 3 stages, namely: Analysis, Design and Development, and Evaluation Phase. Validity test results
obtained an average percentage value of 90.06% with a very valid category. The readability test
results obtained an average percentage value of 94.91% with a very positive category. The results of
the practical test by biology teachers and students obtained an average percentage of 100% and
81.22%, with both categories being very practical. Based on the test results that have been done, it
can be concluded that the Interactive E-LKPD is very feasible to use in learning activities. Therefore,
the existence of interactive E-LKPD as a source of alternative teaching materials to develop students
creative thinking skills in biology learning is in line with the implementation of Kurikulum Merdeka
(Freedom Curriculum).

Keywords: Creative thinking skills; environmental change; interactive e-LKPD

Introduction

The purpose of National Education contained in law No. 20 of 2003 on the National Education system
requires the development of the potential of students who have the character of faith, piety, noble
character, creativity, and independence. Efforts to realize Human Resources (HR) are affective, faithful,
innovative, creative, and productive through the implementation of curriculum 2013 (Yunus & Alam,
2015; Zhang et al., 2022). The 2013 curriculum underwent several changes, but changes were only
found in aspects that were administrative, assessment, or the use of terminology (Rahmat, 2021). The
2013 curriculum improvement aims to adapt to real life and meet the needs of the 21st century (Mulyasa,
2018). The 2013 curriculum is also oriented to scientific activities in the form of observing, questioning,
experimenting, and communicating; as well as the ability of students to think at a high level (Darwis et
al., 2022; Zulfiani et al., 2018).

The learning process in the revised 2013 curriculum has changed its orientation from being centered on
educators to learners (Rahmat, 2021). Students not only gain knowledge transfer from educators but
can explore and construct their knowledge independently. In addition, learning is also expected to
develop the creativity of students. The formation of creative learners is obtained through observation of
natural phenomena, culture, and social dams around it, then reasoning against the results of these
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observations (Fuhse, 2022; Maker et al., 2023).

The current era of learning is expected to emphasize the activeness and creativity of students. The Era
that takes place today is the transformation of the era from industry-based to knowledge-based, and
digital transformation toward education 4.0 (Wijaya, Sudjimat, & Nyoto, 2016; Katyeudo & de Souza,
2022). The transformation era expects students to have the ability to face the problems of this century.
Therefore, there is a demand for competencies that are referred to as 21st-century skills. The 2013
revised curriculum emphasizes the integration of learning with four things, namely: strengthening
character education (PPK), literacy skills, 21st Century Skills (4C), and high-order thinking skills (HOTS)
(Mulyasa, 2018; Setiawan et al., 2021).

Skills needed in facing the problems of the 21st century, including critical thinking skills, creative thinking,
innovation, problem-solving, communication, collaboration, media literacy, ICT literacy, and the ability
to live a career and life (adaptive, flexible, initiative, productive, accountability, leadership, and
responsible) (Ramdani et al., 2019; Zulfiani et al., 2020). Mastery of 21st-century skills is summarized
in 4C aspects, namely critical thinking, creative thinking, communication, and collaboration (Supena et
al., 2021). The integration of 21st-century proficiency mastery into learning is important because it
provides facilities for the holistic development of learners ' abilities, digital skills, and learning discipline
skills (Van Laar et al., 2020). In addition, the methods used in learning also play a role in training thinking
skills in students (Zulfiani et al., 2020). In everyday life, the 4C aspect as a type of soft skill is more
useful when compared to only strengthening hard skills (Darise, 2019).

Research conducted by the Global Creativity Index states the level of creativity of the Indonesian people
is in position 85 out of 129 countries in the world (Wahyuni et al., 2021). The fact that the CGI index is
low is evidence that learning activities have not met the learning objectives that train students ' thinking
skills. The ability to think creatively and problem-solving is needed by students in understanding the
concept of biology lessons for environmental concepts (Sigit et al., 2019). The concept of Environmental
Change has many problems that need to be solved, so it requires the ability to think and problems
solving for students.

Creative thinking skills are one of the very important skills possessed by learners. The ability to think
creatively is the ability to solve problems, and a logical and structured way of thinking, to produce new
ideas that can solve problems (Siswati & Corebima, 2021; Susetyarini & Fauzi, 2020). Dewi Hari P. adds
that in science learning such as biology, creative thinking skills are needed in facing challenges in the
future (Loyens et al., 2023). Science Learning is expected to foster science process skills, critical
thinking, creative thinking, and scientific attitude.

The fulfillment of learners’ competencies that are integrated with 21st-century skills, especially creative
thinking skills, can be obtained through meaningful learning activities. Meaningful learning arises in
learning where learners experience what they learn compared to what they know (Hsbollah & Hassan,
2022). Therefore, an educator needs to apply multimethod, multistrategy, and multimedia to provide
varied, meaningful, and not boring learning (Rusman, 2017). One of the factors affecting meaningfulness
in learning is the selection of teaching materials. The use of teaching materials such as LKPD can
provide meaningfulness in learning by providing several questions that relate the knowledge that
learners have with what educators teach (Gazali, 2016).

The teaching materials generally used by schools are textbooks. Research conducted by Tivani & Paidi,
(2016) shows the books provided by the government are general, so it does not reflect the characteristics
of the region where students live. The exercises contained in textbooks are generally in the form of
questions that are limited to understanding concepts. They lack detailed steps from 5M activities
(observing, questioning, collecting information, associating, and communicating). Therefore, to support
learning activities, alternative teaching materials are needed that can direct structured learning by the
facts that exist around the learners.

Students’ worksheets (Lembar Kerja Peserta Didik/LKPD) are one alternative that can be used in
learning. LKPD is defined as a collection of tasks that need to be completed by students to help and
facilitate students in learning activities to improve the interaction between educators and students
(Panggabean & Danis, 2020). LKPD for science subjects that focus on investigation activities, data, and
problems that need to be solved based on research results (Yaumi, 2018). Technological advances that
occurred in recent times have also encouraged LKPD as teaching materials that are generally in the
form of print into electronics. Ramlawati explained that electronic LKPD (e-LKPD) is a training sheet for
students that can be done digitally, systematically, and continuously (Lathifah et al., 2021).

Arestu, Karyadi, & Ansori (2018) found that the use of LKPD in learning activities has a lack of insertion
of real facts or phenomena that are close to the learners. In addition, optimization of the surrounding
environmental phenomena as a source of learning adds to students' scientific insight less attention.
LKPD used in schools is generally issued by publishers (Panggabean & Danis, 2020). As a result, the
content of the material and the issues presented are general. Meaningful learning is obtained from
content in the environment students are in. Another drawback is that the problems presented are
monotonous (Lathifah et al., 2021; Panggabean & Danis, 2020).

The results of interviews with biology teachers and representatives of Class X MIPA students at SMAN
A South Tangerang City showed the use of teaching materials varied, namely textbooks, teaching
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modules, and LKPD. LKPD made is designed by the teacher, but LKPD is limited to questions that are
general and less touching on the creative thinking skills of students. The design and presentation used
by teachers in LKPD are also still simple. The results of the analysis of the suitability of LKPD made by
teachers with the criteria set also only meet 3 of the 8 standard criteria set, namely: title, basic
competencies, and tasks. Teachers also make less use of technology integration in the work of LKPD.
This is evidenced by the technique of working on tasks that are still conventional and manual by writing
in a notebook, then scanning and uploading via Google Classroom. Although teachers already use
Google Classroom, the optimization of the use of digital technology is less developed.

The concept of environmental change is one aspect of study in biology. Environmental-related topics
are the focus of the global world in this age. Environmental damage and pollution, as well as the
increasing intensity of human activities in exploiting nature, are factors that accelerate environmental
changes. The development and progress of industrialized countries account for environmental problems
in developing countries (Herman & Xiang, 2022). The environment that became the study of Biology
learning in this study is the environment in the area of South Tangerang city. One of the visions of South
Tangerang city is to realize a green-minded city (Herlanti, 2016). The culture and habits of the people
are a challenge to these ideals, namely: waste problems, lake or river ecosystems, city air, energy
efficiency, and so on. Therefore, it is necessary to prepare this vision by teaching students about the
urgency of the environment.

An alternative that can be used is to optimize the learning of environmental concepts that are part of
Biology subjects. Environmental concepts get the focus of discussion on Permendikbud No. 24 of 2016,
especially in KD 3.11 and 4.11. 3.11 basic competence to analyze data on environmental changes, their
causes, and their impact on life. 4.11 basic competence formulates the idea of solving the problem of
environmental changes that occur in the surrounding environment. Based on the interview results, one
of the obstacles faced by students of SMAN A Kota Tangerang Selatan in this concept is the dominant
mastery of basic knowledge. This is evidenced by the problems in the teacher-made LKPD, generally
performed manually. The LKPD developed by the teacher did not optimize the creative thinking ability
of students regarding the concept of environmental change. Therefore, alternative teaching materials
are needed to train creative thinking skills on environmental change, not just mastery of basic
knowledge.

Efforts to solve environmental problems and provide meaningful learning for students can be done by
developing interactive e-LKPD based on creative thinking skills. Selection of the concept of
environmental change by considering environmental issues that become the focus of global attention.
In addition, new ideas for solving environmental problems can stimulate the creative thinking skills of
students. Exercises and activities contained in the Interactive e-LKPD can direct students to a contextual
problem that exists in the area of South Tangerang city. Furthermore, students are asked to solve
problems by analyzing the causes, providing solutions, and designing products. Therefore, this study
aims to develop an Interactive e-LKPD based on creative thinking skills on the concept of environmental
change and determine the level of validity, readability, and practicality of the resulting product?

Method

This study uses the method of Developmental Research using the stages of Akker et al (2013) which
consists of three stages, namely: (1) analysis, (2) design and development, and (3) evaluation
(Putrawangsa, 2018). The analysis phase is carried out to find problems through the identification of
needs. After doing the analysis phase, the next stage is the design and development of the resulting
product in the form of prototypes | and Il. The final stage after development is an evaluation to assess
the validity, readability, and practicality of the Interactive e-LKPD developed. Evaluation stages refer to
the evaluation proposed which consists of five stages, hamely: expert assessment, person-by-person
evaluation, small group evaluation, and field tests (Akker et al., 2013). The evaluation stage in this study
is limited to an evaluation in small groups using students from 1 class of mathematics and natural
sciences. The framework that describes the flow of Interactive e-LKPD development can be seen in
Figure 1.

This study was conducted at SMAN A South Tangerang City by using a sample of 38 students from
Class X MIPA 1. Data collection instruments used interview guidelines, validation questionnaire sheets,
readability questionnaire sheets, and practicality questionnaire sheets. The details of the data needed
in the study are shown in Table 1.
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Akker's Model

miro

Figure 1. Framework for the development of Interactive e-LKPD on the concept of environmental change
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Table 1. Description of interactive e-LKPD research needs data

Phases Activities Data sources Instruments
Primary Data (Biology Teacher of X MIPA class and
Identification of needs representatives of X MIPA class students as many as three  Interview guidelines
people)
_ Analysis of students Sec_ondary data (documents of student's grades in Biology Student’s score
Analysis subject) table
Analysis of KD Secondary Data (Permendikbud document No. 24 of 2016) RPP (Lesson Plan)
Document and Secondary Data (Depdiknas 2008 documents on making Table of
. . : ; . completeness of
literature studies teaching materials, relevant articles and source books)
LKPD components
Formulation of .
Objectives and isgoé:ggy DLaetgrg?nerrgerlwlggE:)d No. 24 of 2016 document, RPP (Lesson Plan)
Teaching Materials 9y 9>y
Drafting the . )
Design and Interactive E-LKPD Secondary data (Biology textbook 2013 Revised Draft plan

Development Design

Curriculum edition, internet)

Interactive e-LKPD

Making prototype | Secondary data (Biology textbook 2013 Revised using
and Il Curriculum edition, internet) www.liveworksheets
.com
Validity
Validity Test Primary Data (Expert Review of 3 people) questionnaire
sheets
Readability
Evaluation Readability Test Primary data (One to one review of 9 students) questionnaire
sheets
Practicali Primary data (Biology teacher of X MIPA class as many as Prac_tlcaht_y
racticality Test guestionnaire
one person and X MIPAL class as many as 38 people. sheets

The development of interactive e-LKPD based on creative thinking skills was validated by 3 experts with
details of 2 experts from UIN Syarif Hidayatullah Jakarta lecturers and 1 expert from biology teacher
SMAN A South Tangerang City. Validation is done in terms of material and pedagogical, as well as from
aspects of design and media. As for data analysis techniques validation sheet results were performed
by descriptive analysis (Formula 1) and categorized through Table 2 (Damayanti & Suniasih, 2022;
Riduwan, 2015). Data analysis techniques resulting in sheet readability are also done with descriptive
analysis (Formula 2) and categorized through Table 3 (Riduwan, 2015; Sabaniah et al., 2019). The
technique of data analysis of the results of the practicality sheet was carried out by descriptive analysis
(Formula 3) and categorized through Table 4 (Damayanti & Suniasih, 2022; Riduwan, 2015).

X
P Z— x 100%

T Yxi 1)

Where, P = Percentage of score gain, > X = Total score gain (total score) of each item, and Y Xi = Total
ideal score (highest score).

Table 2. Validity criteria

Percentage Criteria
81-100 Very Valid
61 -80 Valid
41 - 60 Quite Valid
21-40 Less Valid
0-20 Invalid
- Total score of readability sheet
Readability Percentage = x 100% (2

Maximum score
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Table 3. Readability criteria

Percentage Criteria
81-100 Very Positive
61 - 80 Positive
41 - 60 Quite Positif
21-40 Less Positif

0-20 Not Positif
R
NP = — x100% 3

SM
Where, NP = Percent value, R = Total score, and SM = Maximum total score

Table 4. Practicality criteria

Percentage Criteria
81-100 Very Practical
61 -80 Practical
41 - 60 Quite Practical
21-40 Less Practical
0-20 Not Practical

In addition to calculating the results of validation tests, readability, and practicality; researchers also
calculate the value of the results of LKPD work done by students to analyze creative thinking skills. The
analysis technique of creative thinking skills based on the results of LKPD work is also carried out with
descriptive analysis (Formula 4) and categorized through Table 5 (Arini & Asmila, 2017; Cahyani et al.,
2022).

p . Vahie Creative = Raw score obtained by the student 100% @
ercentage vatue Lreattve = Maximum score of LKPD questionsx ’

Table 5. Criteria for creative thinking skills

Percentage Criteria
81 -100 Very Creative
61 -80 Creative
41 - 60 Simply Creative
21-40 Less Creative
0-20 Not Creative

Results and Discussion

Analysis phase

The analysis phase is used to determine the needs during the learning process. The results of the
analysis of the use of LKPD in SMAN A South Tangerang City, namely: (1) learning activities have been
using LKPD developed by teachers, but LKPD developed simple and only presents questions of a
general nature, (2) LKPD used is still done conventionally, not using the integration of technology in the
process, and (3) the achievement of competence has not touched on the realm of creative thinking of
students. This can be seen in the presentation of LKPD questions that have just arrived at the stage of
encouraging students to analyze the causes of environmental changes and evaluate solutions that can
be provided in solving environmental problems. The summary of the important points of information
obtained based on the results of interviews with Biology teachers and student representatives is in Table
6.

Based on the findings through the identification of needs, the LKPD used by teachers needs to be
improved again in training students ' creative thinking skills and optimizing the use of technology in
learning. Creative thinking needs to be trained because it is included in the national education goals and
is needed to face obstacles and challenges in the future (Loyens et al., 2023; Yuliani et al., 2017). The
educational process in the 21st century is widely recognized as emphasizing cognitive understanding
over memorization; therefore, students need to master creative thinking skills (Riadi et al., 2022).
Assignments given by teachers focused on questions that were general in nature or referred to the same
source book. In fact, learning must be relevant to the real world and be related to people's lives. This is
because science learning materials are found and applied in people's lives (Asrizal et al., 2022).
Presentation of contextual problems is considered important because it can involve the creative thinking
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skills of students who will improve problem-solving skills in solving problems of environmental change

(Sigit et al., 2019).

Table 6. Summary of biology teacher and students interview results

Description of Interview

No. Indicators Teacher Students
The curriculum
used at SMAN  Since the Covid-19 pandemic, learning activities have . .
1. A in South implemented the Emergency 2013 Curriculum / Pandemic version (-:ruhr(rei::eulﬁw uns%d ?:let?ltéogchg];l the
Tangerang of the curriculum. However, some concepts were missed. :
City
During the pandemic, teachers find it difficult to recognize The challenge in online learning
students' characteristics, network or quota constraints to hold is to understand the material
2 Biology video conferences, and difficulties in collecting students independently. Learners prefer
’ Learning assignments. Teachers are more comfortable with offline/face-to-  offline/face-to-face learning
face learning because they can understand the students because they can interact
characteristics. directly.
The pandemic has utilized platforms from Google, such as Google The explanation conveyed by
Learning Form, Google Classroom, and Google Meet. However, the form of  students is more or less the same
Media and assignments during learning is still conventional, namely doing as that provided by the teacher.
3. Biology exercise questions by handwriting, then scanning and uploading Forms of assignments that have
Assignment in the form of PDF files to Google Classroom. Teachers mentioned been given include practice
Forms that there had been training from the school to utilize alternative questions, drawings,
digital media. presentations, and so on.
The use of The LKPD used was a simple design developed by the teacher. In _
LKPD in addition, teaching materials are used in the form _of teaching The average students said _that
4. Biology modu_les and source books _|ssued by the publishers. The teachers ansyvered handwritten
Learning exercises were limited to basic knowledge of the concept of practice questions more often.
environmental change.
Students said the same things as
5. Use of Online  Teachers mainly utilized Google Classrooms. Teachers have f/s:rceher?r.ltclar;vi?v?/gdsm\(/jvzrr]és V\:}ho(i

Platforms

never used other platforms, such as liveworksheets.com. familiar with the

liveworksheets.com.

Technology in education has an important role because it enhances educational activities and triggers
the motivation of learners, thus having innovation and skills in learning (Aslam et al., 2021; Muhasim,
2017). Therefore, the innovation that can be made in the development of LKPD involves technology.
The current era has encouraged the optimization of the use of digital technology in learning, such as the
internet, applications or online platforms. The use of digital technology to facilitate student learning is
included in the introduction of sustainable lifestyles (Ekselsa et al., 2023). The Interactive e-LKPD that
will be developed later functions as a learning company. The student worksheet, as a learning guide,
functions to assist students in understanding the material and contains questions that must be answered.
Furthermore, reinforcement is provided after students learn the material (Samudra & Yulkifli, 2021).

Design and development phase

The design and development phase are the stage where the formation of prototypes | and Il is based on
the results of the Needs Analysis. The design phase is carried out by formulating learning objectives,
teaching materials, and Designing Interactive E-LKPD. At the design, stage produced a draft of the
product design that will be implemented in the manufacture of Interactive E-LKPD. In addition, the
planning stage is equipped with the determination of questions that will be included in the Interactive E-
LKPD, interactive media selection, and color selection. The questions that are made contain things that
are contextual and packaged within the framework of the stages of the creative thought process
consisting of: preparation, incubation, illumination, and verification (Munandar, 2014). Creative thinking
is a part of higher-order thinking that can be trained by paying attention to intuition, turning on
imagination, revealing new possibilities, broadening perspectives, and generating unexpected ideas
(Handayani et al., 2021). Therefore, the development of contextual questions is directed at observing
events around students and solving environmental problems by generating new ideas.

Selection of media for e-LKPD Interactive considering ease of use by users, both at school and home
(Hamidah et al., 2023; Sari et al., 2022). Therefore, researchers use the web liveworksheets.com to give
a real impression of working on LKPD. The website of liveworksheets.com are educational tools that
allow teachers to create interactive worksheets or to search for worksheets shared by a worldwide
community of teachers. Interactive worksheets were created when PDF worksheets or image files (.jpg
or .png) were converted into engaging digital materials that were delivered online to students. The
working principle of the Web is to combine learning activities that are only possible on a computer, thus
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making interactive worksheets unique and challenging for students in an innovative way (Le &
Prabjandee, 2023; Djamas et al., 2018).

The development stage is the implementation stage of the design into an interactive e-LKPD product. In
the development phase obtained in the form of prototype products | and Il. The composition of Interactive
E-LKPD consists of three parts, namely: introduction, content, and closing. The results of the
development of prototype | were then evaluated in the form of validation tests by experts and readability
tests by representatives of Class X MIPA students as many as 9 people. Furthermore, various
suggestions were obtained from the validation and readability test results of the prototype | made
revisions to the prototype | produced by the product in the form of prototype II.

Broadly speaking, Interactive E-LKPD is divided into three main parts, namely: introduction, content,
and closing. The introduction section of the Interactive E-LKPD before and after the revision is shown in
the following Table 7.

Table 7. Comparison of the introduction section of prototype i (before revision) and prototype ii (after

revision)
Components Before revision After revision

~ Untuk Guru

Kelas X b’ Kelas X

& Semester 2 ‘ é& sMAaMA

== Untuk SMA/MA == Semester 2

°  Lembar Kerja Peserta Didik °  Lembar Kerja Peserta Didik  °
Elektronik (E-LKPD) Interaktif _ . Elektronik (E-LKPD) Interaktif
Cover (title, UIN e e m:r:n;ubﬁhan Hﬂﬂ‘:,,‘;g,?'?" ,

Jakarta logo, students
identity, class,
semester, curriculum,
researcher name,
supervisor, and
researcher institution)

.

Preface

186



.J P B I Ardiansah and Zulfiani | JPBI (Jurnal Pendidikan Biologi Indonesia), Vol. 9 Issue 2, 2023, 179-197

Components

Before revision

After revision

Table of contents

Concept map

Dufrur Tsi

Tt 80y "
Dname (i 1
s "

e &

vy o
1 e
H (=] F -]
T R b
iy Hivies
ot
B9
i wes s
= e |
(=
leres
[pe2
- i

Diwie

— e

Section contains core
competencies, basic
competencies, and
indicators of
achievement of
competence

R (ST Sosint)

KI5 (Pengotahuan)

bt icterampiians

Richpanals dnts pernhanan
ik, penyehab. don

Aunpalnsn Tyt kehnpin

e

Sany o urh ] kT XUKIE | & MR IR Sca A wraerk b dnsac vkl

Drafrur Tsi

Pcta Konscep

KT, KD, & TPK

KI-1 (Sikap Spiritaal]

KI-2 (Sikap Sosial)

Wompetenes Ink
Pl dn e

gl chas el n pes s o,

Memaran, mererapkas, mergansisis psnactshusn fit al,
el ok ress Trgied b s tow e,
Fenzets uan, tecnocl, sen, budva, dan umsniors degan

lesbarasasn, ke-cns-aan. dan porads san

K2 (Keterampilan}

Kempetensi Dasar nci

Leabill swsgeal lenamera A keja a
Fenzstz uan rosssural pada Bidzng kayar
durvian bkl o rinstanys unil remccahkan
Mereolab, ricnalar, don menya; dhan ransh Kookt can
abieaKk Laikall Gangan pengembang=t

sakala sezara medin den mampu merggunsien metoda sesus

i kel n,

tor Pencapaian Kompetensi

dampakerya bagi kehidupnn | = Menoalsis campas fimbch teade linokungan
i
2.11 Memumuskan gagasan - Pemrnugssan sulsd prewale b ang s
pemecahan masalah di 1ak.ngan sehimr

parubahan lingkungan yane | - Mondessin rncansan poduk be baha- dosar
terjaal a1 lingkungan selitar ivkiat
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Components Before revision After revision

Petunjuk Penggunaan .
E-LKPD Tnteralkdif Pc;:}l‘rlz‘;l;xl;?‘l:f: lair

2. Kiik vegister, alu knakapi ‘sian form.ir registzr ses.ai zenasn dam qur. Selaniutra kik
register
4 PEEUK e emadyERS QUL dafaikan, 13l suka Amad rrasuk an llvewaidshests com.

Guide to the use of
Interactive E-LKPD

kol s ¢ anjutkan
e o atas tahap persiapan dan

<. Bagln ELKPD Interzqll yang dikerfakan, i mimah teicel 31c Thap fuminast dan
verifikasi

The table above shows the differences between Prototypes | and Il. Prototype | is the product before
revision, and Prototype Il is the product after revision. The most identical differences can be seen in
several parts before and after the revision. The cover includes additional sentence editorials and layout
improvements. On the concept map, there was a change from portrait to landscape page proportion. In
addition, the instructions for use after revision are differentiated for teachers and students, and the LKPD
work limits are given in this section.

The contents of the Interactive E-LKPD contain issues that need to be done by students. The
presentation of the questions uses the framework of the stages of the creative thought process which
consists of four steps, namely: preparation, incubation, illumination, and verification. The closing section
of the Interactive E-LKPD contains references used in the preparation of the LKPD. The contents and
cover of the Interactive E-LKPD before and after revision are shown in the following Table 8.

Table 8. Comparison of the content and cover sections of prototype | (before revision) and prototype Il (after revision)

Components Before revision After revision
" Materi Pokol T L Matcri Pokok

The subject matter which
contains a summary of the
material related to the concept
of environmental change
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The preparatory stage, which
contains a matter of reviewing
the material related to the
concept of environmental
change and discourse related to
environmental problems in the
city of South Tangerang

Incubation stage, contains
issues that ask students to think
about and write down the
problems of

Tacatah artikel borita df bavwah it

Merusak Lingkungan, Tempat Pembuangan
i Ciputat Tangsel Ditertibkan

“rohyu mer gotakan,

enet zon cl denget
XA U e A Al A e S Dl ghgan I g3
nyedea- zana orbursgon 2ampe G kazi.

w-serane unds
05 32Ty dh 175 i, 368 U0 = 1k, £ge"

2 co= renut. > lokas’ pembuanger.

T

| inkubasi

Illumination stage, students are
asked to write down various
solutions that can be offered

from the list of questions raised
during the incubation stage.

yang tersoal
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Verification stage, students are
asked to make a draft of the
idea/idea of one of the solutions
given in the illumination stage

Verifikasi

Bustiah wun

In sederhana darl rancangan produk yang akan dibuat (dapst

ik goage drive, lalu

lampiican di Lk

PO init)

Bibliography.

Daftar Pustaka Daftar Pustaka

In the content and closing sections, there were differences before and after revision. In the preparation
stage, questions that reflect students’ understanding of the subject matter are added in the initial section.
Furthermore, an article on the environmental problems that occur in South Tangerang City is presented.
In addition, the writing of the question instructions was made in the form of bullet points to make it easier
for students to understand the purpose of the question. This applies to other parts of the question. The
use of terms was also adjusted to make it easier for learners to understand the purpose of the question,
for example the use of the word "problematic" to become "problem.” Another improvement after revision
is the arrangement of writing and space on the Interactive E-LKPD to make it appear more proportional.

Evaluation phase

The evaluation phase used the evaluation of Tessmer (1993) which consists of expert assessment,
person-by-person test, small group test, and field test. Assessment of e-LKPD Interactive to see the level
of validity, readability, and practicality. The validity test conducted by 3 experts resulted in the percentage
of the average value listed in Table 9. The validation carried out by experts includes material and
pedagogical aspects, as well as design and media aspects.

Table 9. Interactive e-LKPD validation result details
Rating

Average

Validator Validation Assessrr:ent result Categories rating result l?nal
aspects (%) (%) category
Design and Graphics 87.50 Very \_/alid _
1 Media Language 75.00 Valid 87.50 Very Valid
Presentation 100 Very Valid
Content 9375  Very Valid
Material and Eligibility . ;
2 Pedagogic Language 75.00 Valid 91.49 Very Valid
Presentation 100 Very Valid
Pedagogy 97.22 Very Valid
3 Material and Content 100 Very Valid 93.75 Very Valid
Pedagogic Eligibility ’
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Language 75.00 Valid
Presentation 100 Very Valid
Pedagogy 100 Very Valid

The average percentage of overall validation results can be seen in Table 10. The validation results
determine the feasibility of Interactive e-LKPD for use in learning the biology of environmental change
concepts.

Table 10. The final description of the validation result of interactive e-LKPD

Rating Average Average final
Validation Validator result (%) rating result assessment result Criteria
(%0) (%0)
Design and Media 1 87.50 87.50 ver
Material and 1 91.49 02.62 90.06 VaIi)(;
Pedagogy 2 93.75 )

Based on the results of the final validation can be categorized as very valid because it obtained the final
average value of 90.06%. The interactive E-LKPD developed has fulfilled the didactic, construction,
technical, and pedagogical requirements (Diana et al., 2020; Kosasih, 2021; Nana, 2020). The term
didactics is evidenced by the use of varied media and activities, as well as the developing learners
through learning experiences. The term construction is evidenced by the use of clear language and
provides creative thinking space for learners. Technical requirements are evidenced by the use of writing,
images, and appearance used in e-LKPD Interactive. The term pedagogic is evidenced by the process
of discovery of concepts that are part of this interactive e-LKPD. This indicates that Interactive e-LKPD
can be used in learning activities. In addition, the developed interactive e-LKPD belongs to the category
of feasible for use based on the general view given by experts.

After going through the validity test, the next stage is to see the readability of Interactive e-LKPD through
testing person by person. The readability test serves to see if LKPD is good and can be used in learning
(Uniati et al., 2019). The results of the interactive e-LKPD readability test can be seen in Table 11.

Table 11. The final description of the interactive e-LKPD readability test result

Assessment Rating results Categories Average final assessment Criteria
aspects (%) result (%)
View 83.34 Very Positive
Text Clarity 96.30 Very Positive 94.91 Very
Presentation 100 Very Positive ’ Positive
LKPD Uses 100 Very Positive

The readability test results obtained a final average value of 94.91% with a very positive category. This
indicates that e-LKPD Interactive has excellent readability. The final stage of the evaluation of this study
is a practical test of Interactive e-LKPD developed. The results of the interactive e-LKPD practicality test
can be seen in Table 12.

Table 12. The final description of the Interactive e-LKPD practicality test result
Rating result

Average rating

Respondent Assessment aspects Categories

(%) result (%)
View & Presentation 100 Very Practical
Language 100 Very Practical
Teacher Content Suitability 100 Very Practical 100
Practicality 100 Very Practical
Creative Thinking 100 Very Practical
View & Presentation 80,67 Very Practical
Language 84,43 Very Practical
Learners Content Suitability 80,59 Practical 81,22
Practicality 79,17 Practical

The results of the practical test obtained an average value of 100% from the teacher with a very practical
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category, while the average value of the students was 81.22% with a very practical category.
Considerations in the practicality of the reference are the time required in the use of artificial instruments,
including: fast, short, and precise (Lestari et al., 2018; Tanu et al., 2022). This interactive E-LKPD allows
students to directly work on LKPD directly and connected to the internet, so there is no need to work
conventionally. This indicates that e-LKPD Interactive has a very good level of practicality.

The Interactive e-LKPD developed after three stages of testing has very valid, very positive, and efficient
criteria. It proves that interactive e-LKPDs can be an alternative to learning activities. Integrating
technology in student worksheets can also train students' creative thinking skills. Other similar studies
developing student worksheets assisted by online software, such as PhET, were declared valid and
practical in research-based learning to improve the creative thinking skills of high school students
(Chotimah & Festiyed, 2021). Developing interactive e-LKPDs based on creative thinking skills can
improve students' creativity.

LKPD used by teachers in learning is still focused on the analysis of environmental problems so learning
is expected to train creative thinking skills has not been fully implemented. Therefore, it is necessary for
LKPD that can train the creative thinking skills of students. The results of creative thinking skills in
students based on the results of the interactive e-LKPD can be seen in Table 13.

Table 13. Recapitulation of the value of creative thinking skills e-LKPD interactive

Trial Creative thinking Rating Average final Final
skills result (%) assessment result (%) criteria
Fluency 91.11
Person per person (9 Flexibility 88.89 90 Very
students) Originality 88.89 Creative
Elaboration 91.11
Fluency 74.74
Small group (38 Flexibility 74.21 .
Students) Originality 85.26 80.65 Creative
Elaboration 88.95

The ability to think creatively on the readability and practicality test obtained different results. Creative
thinking skills based on the results of the literacy test obtained an average value of 90 with a very creative
category; while, creative thinking skills based on the results of the practicality test obtained an average
value of 80.65 with a creative category. This difference is also seen in the characteristics of creative
thinking skills. The results of the readability test showed that the highest aspect was in the aspect of
thinking fluently (fluency) and the ability to elaborate ideas (elaboration); meanwhile, the lowest aspect
is found in the aspect of flexible thinking (flexibility) and original thinking (originality). The results of the
practical test showed that the highest aspect was in the aspect of original thinking and the ability to
elaborate ideas; while, the lowest aspect was found in the aspect of thinking fluently and thinking flexibly.

Aspects of thinking fluently (fluency) in the Interactive e-LKPD in the form of questions that ask students
to provide answers and solutions to environmental problems. The aspect of thinking fluently emphasizes
the ability of students to generate ideas as much as possible. This is because this aspect focuses on
quantity, not quality (Sabaniah et al., 2019). This aspect gets high results in the readability test sample
because the answer options and solutions to environmental problems are more than in the practical test
sample.

Aspects of flexible thinking (flexibility) in the Interactive e-LKPD in the form of questions that ask students
to provide answers to various problem-solving. This aspect is a low part of the results of both Tests
because students are mostly only able to give a lot of answers in terms of quantity, but do not give
arguments related to the choice of answers. This is related to the characteristics of flexible thinking
aspects that encourage students to provide arguments about the cause and effect of a problem (Maker
et al., 2023; Sabaniah et al., 2019).

The aspects of fluency thinking with flexible thinking show a close percentage, although a lower
percentage is found in the aspect of flexible thinking. This is because, at the flexibility level, someone
has difficulty solving the problem properly. Someone in this category will try to find answers without
difficulty. Emotional barriers can be one of the factors that hinder creative thinking skills, and are seen
as barriers to creativity, such as lack of tolerance and excessive self-criticism (Nurhamidah et al., 2018).

Aspects of original thinking (originality) in the Interactive e-LKPD in the form of questions that ask
students to provide different solutions between students and implemented them in product design. The
results of the students ' answers on the aspect of original thinking there are still the same answers among
other students. However, there are also students ' answers in the form of ideas that are not necessarily
thought of by everyone. For example, make a garbage exchange machine with money or make bubble
wrap from natural materials. This aspect also encourages learners to elaborate on ideas in detalil
(Sabaniah et al., 2019). Therefore, students are asked to create a product design to provide an overview
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of related products that can help solve environmental problems, although in the end students are not
required to make the product physically. The percentage of this aspect was greater than that of thinking
fluently and flexibly. This indicates that students are sensitive and concerned about everyday problems.
(Loyens et al., 2023) explained that broad knowledge forms the basis of creativity. Thus, the broader
one's knowledge, the wider the opportunity to create new ideas and provide authentic solutions to
problems (Nurhamidah et al., 2018).

Aspects of the ability to elaborate ideas (elaboration) on Interactive e-LKPD encourage students to detail
the ideas that will be made in product design. This aspect requires learners to elaborate on an idea or
ideas in detail or detail (Sabaniah et al., 2019; Yuliani et al., 2017). The results of students ' answers in
both samples look like students can detail the design of the product they will make. Details are given by
the instructions starting from the description of the product design, tools, materials, and work steps, as
well as the design of the product design. However, in some students, there are incomplete answers that
can affect the assessment of this aspect. The percentage of this aspect was greater than those of the
three previous aspects. Someone with good elaboration skills tends to be able to solve problems
systematically and orderly, providing more details and explanations (Nasution et al., 2023; Nurhamidah
etal.,, 2018).

The results of the acquisition of varied values are due to many factors and habits, for example, limited
information obtained by students to limit their creativity, Creativity can be interpreted as cognitive skills
that can provide solutions to problems (Pratomo et al., 2021; Sigit et al., 2019). In addition, students who
are less open to new experiences, have less mastery of concepts, and limited time can also result in less
optimal learning (Yuliani et al., 2017). Another factor that can also affect the limited ability to think
creatively is the lack of search for learning resources that encourage critical thinking (Nasution et al.,
2023).The ability to think creatively can still be developed, so there are many alternatives to practice this
ability. One of them is the use of electronic LKPD which can facilitate the use, practical, and features that
make it more attractive (Sari et al., 2022).

This Interactive e-LKPD has strengths and limitations in its application. The strength of Interactive e-
LKPD using liveworksheets.com web is that it can be accessed both during learning in class and outside
of class. The difference between conventional learning and e-LKPD is in terms of interaction, where
conventional learning requires direct interaction in class, whereas e-LKPD makes it easy to access
whenever and wherever students are. In addition, the use of Interactive e-LKPD also saves the use of
paper, thus helping balance the environment.

The limitations of the Interactive e-LKPD based on the research results are the limitations of the existing
system in presenting tools that provide opportunities for students to adjust the font type, font color, font
size, and paragraph alignment settings. Although this Interactive e-LKPD uses the web, it requires users
to create an account first. In addition, the display of Interactive e-LKPD using a liveworksheet.com web
is more comfortable when using a laptop or computer than when using a cellphone. This is because it
affects the size of the screen that will be viewed by the user.

Conclusion

The results of the study showed excellent results when viewed from the test results validity, readability,
and practicality. The validity test results of the three validators obtained an average value of 90.06%
with a very valid category. Readability test results from representatives of nine students of Class X MIPA
obtained an average value of 94.91% with a very positive category. The results of the practical test of
biology teachers and students of Class X MIPA 1 each obtained a value of 100% and 81.22% with a
very practical category. Based on the research shows the acquisition of the average value of the class
to work on Interactive E-LKPD gets a value of 81.95 with mastery of creative thinking skills obtaining an
average value of 80.65 in the creative category. The development of Interactive e-LKPD can train
students ' creative thinking skills. This is because the questions presented construct the understanding
of students associated with everyday problems are contextual. In addition, integrating LKPD with digital
technology can provide meaningful learning for students.
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