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Abstract: This study aims to produce valid Problem Based Learning (PBL) 

oriented E-LAPD to improve students' chemical literacy skills on acid-base 

material. This research method used development research with the 4D model 

which includes define, design, develop, and disseminate. However, it is limited 

to the development stage. The subjects of this study were phase F students of 

class XI SMAN 1 Krembung Sidoarjo as many as 36 students. The research 

instrument used in collecting data was a validation sheet. Data analysis 

techniques in this study used quantitative analysis techniques through the 

provision of validation questionnaires to validators. The results of this study 

indicated that the Problem Based Learning (PBL) oriented E-LAPD to improve 

students' chemical literacy skills on acid-base material was declared feasible to 

use because it got a mode score of 4 with valid criteria based on content and 

construct validity which includes aspects of language, presentation, and 

graphics. 
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Introduction 

The quality of human resources and the progress of a nation are greatly influenced by 

education (Rahayu et al., 2022). Humans will face many challenges in the 21st century due to 

the rapid advancement of science and technology in various countries. Therefore, education is 

very important in improving human resources (Imansari et al., 2018). The statement implies 

that education in Indonesia is faced with increasingly severe challenges. The Indonesian 

education system must be able to produce humans who can compete to become quality 

resources. One way to prepare young people who are ready to face the challenges of the 21st 

century is to become science and technology-literate individuals. According to Adytia & 

Dwiningsih (2018), a technologically literate individual can be defined as an individual who 

is able to use technology safely, appropriately, effectively, and efficiently, and knows the 

impact of its use. Meanwhile, science-literate individuals can also be referred to as 

individuals who have scientific literacy. 

Learners from elementary to high school level are familiar with science subjects 

which are very important in the world of education. Science is a provision for students to face 

challenges in the global era. Therefore, a learning method is needed that can prepare students 

with good competencies, as well as science and technology literacy. In addition, students are 

expected to be able to think logically, critically, creatively, argue correctly, and be able to 

communicate and collaborate (Tulaiya & Wasis, 2020). Science is closely related to human 

life. One of the abilities that students are expected to master after learning science is scientific 

literacy (Fadhila, 2022). 
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Toharudin & Hendrawati (2011) define scientific literacy as a person's ability to 

understand and convey scientific ideas both orally and in writing and apply scientific 

knowledge to solve problems and make decisions based on scientific considerations. 

Everyone needs information and knowledge to make choices and solve everyday problems, 

so scientific literacy is very important to improve. Problem-solving in everyday life is an 

application of the process of connecting concepts in learning that trains scientific literacy 

(Asma & Muchlis, 2018). According to OECD (2019), scientific literacy is divided into three 

interrelated domains, namely the context domain (personal, national, and global), the 

knowledge domain (content knowledge, procedural knowledge, and epistemic knowledge), 

and the competency domain (explaining scientific phenomena, evaluating and designing 

scientific investigations, evidence, and interpreting scientific data). 

According to Musayaroh et al. (2021), chemical literacy is part of scientific literacy 

because chemistry is part of science. In addition, Imansari et al. (2018) stated that chemical 

literacy encourages students to learn concepts about the properties of material particles, 

chemical reactions, chemical laws and theories, and general applications of chemistry in 

everyday life. Fuadi et al. (2020) stated that people who have sufficient chemical literacy 

skills can explain phenomena and solve problems in life by using their understanding of 

chemistry. In addition, they can also conduct scientific investigations, communicate a general 

understanding of chemistry, and draw conclusions using their knowledge (Rahmawati et al., 

2020). In this 21st century era, scientific literacy in chemistry is considered very important to 

teach because chemistry is closely related to everyday life. 

PISA (Programme for International Student Assessment) is an international survey 

conducted by the OECD (Organization for Economic Co-operation and Development) to 

measure the cognitive abilities of students in various countries. PISA assesses cognitive 

abilities with a focus on literacy. The aim is to measure the ability to process information and 

apply knowledge in new ways. Language literacy (reading literacy), math literacy, and 

scientific literacy are the three areas of literacy measured by PISA. The survey is conducted 

every three years, and from 2000 to 2018, Indonesia's PISA scores have been less than 

expected. According to PISA 2018, approximately 60% of Indonesian students scored below 

the minimum competency in scientific literacy (Anggraena et al., 2020). This is supported by 

data from the PISA International study related to Indonesia's scientific literacy skills by the 

OECD in 2018 getting a score of 396 or ranked 70th out of 78 participating countries 

(Cholifah & Novita, 2022). In addition, other studies show that the scientific literacy of 

students in Indonesia, especially in East Java is still relatively low. Based on the results of 

research by Tulaiya & Wasis (2020) in several schools in Sumenep Regency, the results show 

that students have low scientific literacy competencies. This is evidenced by the results of 

research in the first school, where the average percentage for explaining scientific phenomena 

is 34.04% which is included in the low criteria; for evaluating and designing scientific 

investigations, the average percentage is 14.22% which is included in the low criteria; and for 

the competency to interpret data and evidence scientifically, the average percentage is 

60.10% which is included in the moderate category. Furthermore, research in the second 

school showed that for the competency to explain scientific phenomena, the average 

percentage obtained was 17.95% which was included in the low criteria; for the competency 

to evaluate and design scientific investigations, the average percentage obtained was 10.81% 

which was included in the low criteria; and for the competency to interpret data and evidence 

scientifically, the average percentage obtained was 27.88% which was included in the low 

criteria (Tulaiya & Wasis, 2020). Based on the results of research by Indrawati & Sunarti 
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(2018), it states that the scientific literacy skills of students in one of the schools in Sidoarjo 

are still lacking. This is evidenced by the results of the study that as many as 66% of students 

are still classified as a category lacking in the competence to explain scientific phenomena, 

and as many as 60% of students are also still classified as lacking in the competence of 

evaluating and designing scientific investigations, and as many as 68% of students are still 

lacking in the competence of interpreting data and evidence scientifically (Indrawati & 

Sunarti, 2018). 

Learning that trains students' scientific literacy needs to be improved because 

according to Adytia & Dwiningsih (2018), school quality, curriculum, and teaching quality 

can affect students' low scientific literacy skills. Learning by practicing scientific literacy has 

a positive impact on students' understanding. Every chemistry lesson can create meaning for 

students. The chemistry learning process that lacks a link to everyday life results in a lack of 

meaningfulness in the learning process for students. Learning will also become more 

meaningful when students are directly involved in it by applying learner-centered learning 

types, including peer discussion, problem-based learning, peer teaching, and inquiry-based 

learning (Cholifah & Novita, 2022). 

For students' scientific literacy skills to be well achieved, choosing the right learning 

model is one of the factors in developing learning activities. One effective option is the 

Problem-Based Learning (PBL) model. This model is a potential learning model that raises 

authentic problems as a stimulus for students to develop thinking and problem-solving skills 

(Hafizah & Nurhaliza, 2021). The PBL model not only helps students understand material 

concepts but also encourages students to apply the material concepts obtained to solve 

everyday life problems (Asma & Muchlis, 2018). The application of the PBL model in 

learning activities can provide opportunities for students to work with other groups in 

conducting investigations, and to develop the learning process and social skills of students 

(Juleha et al., 2019). This PBL learning model involves the teacher as a facilitator, while 

students actively search in groups or individually to find solutions to the problems given 

(Sanova et al., 2021). Thus, the PBL model not only builds conceptual understanding but also 

develops collaborative and problem-solving skills. This is important to improve students' 

chemical literacy. 

The selection of learning models and the application of appropriate media are 

expected to help understand learning strategies. Along with the times, Learner Activity 

Sheets (LAPD) can be innovated and integrated into a form of presentation in the form of 

electronic media in the form of E-LAPD which is considered more effective and efficient 

(Cholifah & Novita, 2022). According to Maullidyawati et al. (2022), E-LAPD is a structured 

learning media designed by adjusting certain learning materials and models. In E-LAPD there 

are features such as images, audio, video, and QR codes that are connected to the website to 

support the learning process and improve students' understanding. E-LAPD can be one of the 

supporting media in learning and helping learners bring up the skills needed in the 21st 

century, one of which is scientific literacy skills. These scientific literacy skills can be 

improved through the use of PBL-oriented E-LAPD, which can help learners think critically 

and have the skills to solve problems in the real world because one strategy to improve 

scientific literacy is to connect science concepts with real-life problems (Fadhila, 2022). 

The chemical materials in this study are acids and bases. Saputri et al. (2022) stated 

that acid and base materials include materials that contain abstract concepts and are widely 

applied in everyday life. Therefore, as stated by Saputri et al. (2022), this acid and base 

material is suitable to be used as a learning context to measure chemical literacy skills. This is 
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in line with the basic principles in PISA 2018, where the selected content of acid and base 

materials has relevance to everyday life, concepts that have long-term relevance, and are 

experimental where it does not only involve students' memories but the involvement of 

students in obtaining their knowledge. The concept of acid-base can be found in everyday 

life, especially in household chemicals and in industry, where all these concepts are known 

by students and are worthy of research (Saputri et al., 2022). According to Sari et al. (2018), 

in acid-base material, there is factual, conceptual, and procedural knowledge, so learning this 

material requires a high way of thinking to build and relate concepts or principles to one 

another through the PBL learning model. 

Research conducted by Fadhila (2022) states that PBL-based E-LAPD to improve 

scientific literacy is declared feasible for use in learning activities by obtaining an average 

validation percentage in all aspects of 82.61% based on aspects of material feasibility, 

presentation feasibility, readability feasibility, language feasibility, scientific literacy aspects 

and PBL step aspects, research by Suryani & Rusmini (2022) shows that LAPD based on 

acid-base material scientific literacy is able to train students' scientific literacy skills so that it 

is feasible to use and can be used as a reference in learning. LAPD received scores from 

validators in terms of content, language, presentation, and graphics with an average score of 

81% valid criteria LAPD obtained activity results and student responses of 92.45% and 

92.26% respectively very practical criteria. The results of LAPD train scientific literacy skills 

for students which are characterized by an increase in scores on the pretest-posttest obtained 

by students through the n-gain test. The respective scores on the cognitive knowledge aspect 

were 85% and scientific literacy skills were 86% with high effectiveness criteria. Therefore, 

LAPD can be used as an alternative learning resource that can train students' scientific 

literacy skills and facilitate students' understanding of acid-base material so that learning 

objectives are achieved and learning becomes meaningful. These studies are one of the efforts 

to improve students' scientific literacy skills in learning chemistry. The development of 

Problem Based Learning (PBL) oriented E-LAPD to improve chemical literacy skills is very 

important to meet the demands of 21st-century learning. In addition, it is expected to meet the 

needs of students and teachers, meaning that this E-LAPD is feasible to be implemented in 

schools as one of the electronic learning media whose contribution can meet the improvement 

of students' chemical literacy. Based on the description that has been presented above, this 

study aims to develop and describe the validity of Problem-Based Learning (PBL) oriented 

E-LAPD to improve students' chemical literacy skills on acid-base material. 

 

Research Method 

This research method used research and development with the 4-D model by Thiagarajan et 

al. (1974) which consists of the define stage, design stage, develop stage, and disseminate 

stage. However, the focus of this research is only on the develop stage. This research activity 

was tested on phase F students of class XI at SMAN 1 Krembung Sidoarjo. This study took a 

sample of 36 students. The data collection process was carried out using a validation sheet as 

an instrument. Data collection techniques were obtained through the E-LAPD validation 

assessment process carried out by two lecturers from the Chemistry Education study program 

at Surabaya State University and one chemistry teacher from SMAN 1 Krembung Sidoarjo. 

The validation assessment was conducted to measure the validity of the E-LAPD developed 

based on content validity and construct validity. The validity of the developed E-LAPD was 

measured from the score of the validation results, whose assessment criteria are listed in 

Table 1 using a Likert scale. 
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Table 1.E-LAPD validation scoring criteria 

Score Statement  

1 Not valid 

2 Less valid 

3 Fairly valid 

4 Valid 

5 Very valid 

(Adaptation Riduwan, 2015) 

The data obtained is ordinal data which cannot be added, multiplied, or divided so that the 

data analysis uses mode. Based on the assessment obtained from the validator, the data 

analysis of the validation results uses the mode on each validated aspect. The decision-

making requirements are as follows: 

1) If the mode ≥ 3, then the assessment is declared valid. 

2) If the mode < 3, then the assessment is declared invalid. 

(Adaptation Lutfi, 2021) 

 

Results and Discussion 

1) Defining Stage 

The define stage is the initial stage that aims to define the learning requirements of 

acid-base material. This stage consists of five steps which include front end analysis, learner 

analysis, task analysis, concept analysis, and learning objective analysis (Thiagarajan et al., 

1974). Front-end analysis is a phase of analyzing the main problems that will be needed in 

the development of E-LAPD. Front-end analysis is carried out by considering the use of the 

curriculum, namely the independent curriculum and future demands to prepare for the needs 

of the 21st century, one of which is to improve chemical literacy skills. 

Learner analysis was conducted with the aim of analyzing the academic abilities of 

learners, as well as the age and cognitive development of learners. Based on Piaget's 

cognitive development theory, grade XI students have the ability to think abstractly and can 

think logically. In addition, students also have the ability to solve problems scientifically and 

make conclusions from the information they get (Dahar, 2011). Task analysis is conducted to 

identify tasks that should be completed by students in teaching and learning activities. The 

tasks contained in E-LAPD aim to improve students' chemical literacy skills, where students 

must be adapted to Problem-Based Learning (PBL) oriented practicum. 

Concept analysis is done with the aim of classifying important concepts that will be 

learned by students in the developed E-LAPD. Acid and base materials with natural indicator 

sub-materials and artificial indicators are the main concepts that will be used. The 

summarized results based on task analysis and concept analysis will be used in the 

formulation of learning objectives on acid-base material adapted to the independent 

curriculum. 

2) Design Stage 

The design stage is the process of designing the developed E-LAPD. The design stage 

has four stages, namely compiling test standards, selecting media, selecting formats, and 

making initial designs (Thiagarajan et al., 1974). The preparation of test standards is carried 

out to design cognitive test questions and chemical literacy tests based on the learning 

objectives that have been formulated. Chemical literacy test questions are adapted to the 

characteristics of PISA questions. Media selection is adjusted to the characteristics of the 

learning material and the objectives to be achieved. Based on these objectives, the researchers 
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chose E-LAPD as the learning media used by students to improve chemical literacy skills. E-

LAPD was chosen because it can help students understand chemical concepts in depth, as 

well as create meaningful learning and make the learning process more interesting and fun. 

Format selection is done by finding sources by reviewing books on learning media 

formats by modifying or adopting existing learning media formats. The selected learning 

media format was then developed in the form of PBL-oriented E-LAPD to improve students' 

chemical literacy skills on acid-base material in which there are several components, namely 

cover, preface, table of contents, instructions for using E-LAPD, Learning Outcomes, and 

Learning Objectives, concept map, E-LAPD content section, and bibliography which will 

later be used as draft I. The initial design in developing E-LAPD was the first draft. The 

initial design in developing E-LAPD is designing E-LAPD. Designing E-LAPD is an overall 

design that is carried out before the implementation of limited trials and E-LAPD 

development. Making the E-LAPD design was edited through the Canva application. The 

following is presented as an image of one component of PBL-oriented E-LAPD to improve 

students' chemical literacy skills on acid-base material in Figure 1. 

   
(a) (b) (c) 

Figure 1. Main Cover (a); E-LAPD cover 1 (b); E-LAPD cover 2 (c) 
3) Development Stage 

The development stage is carried out to obtain E-LAPD which is feasible in accordance with 

input and comments from draft experts I. This stage has two sub-stages namely product 

validation and limited testing of E-LAPD. The product validation test was carried out by two 

lecturers from the Chemistry Education study program at Surabaya State University and one 

chemistry teacher at SMA Negeri 1 Krembung Sidoarjo using a validation sheet instrument. 

The product validation assessment assessed by the validator is content validity and construct 

validity. This is following Nieveen (1999) statement that the validity of E-LAPD is reviewed 

based on content validity and construct validity. All statements on the validation sheet were 

rated on a scale of one to five. The following is Table 2 which shows the results of content 

validity and construct validity. 

Table 2. Results of Content Validity and Construct Validity 

Number Rated Aspect Mode Criteria 

1. Content validity 4 Valid 

2. Construct validity 4 Valid 

The purpose of content validity is to determine the suitability of learning media with learning 

materials (Dzikro & Dwiningsih, 2021). The content validity component of E-LAPD includes 

conformity to the curriculum, conformity to the syntax of the Problem Based Learning (PBL) 

learning model, conformity to the chemical literacy domain, and the correctness of the 
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substance of the learning material. Table 2 shows that content validity obtained a mode score 

of 4 with valid criteria. 

The developed E-LAPD contains three literacy domains according to PISA 2018 

including context, competence, and knowledge domains (OECD, 2019). In the context 

domain, learners are expected to understand important issues that exist in everyday life both 

personally, locally, nationally, and globally. In the competency domain, learners are able to 

explain scientific phenomena, evaluate and design scientific investigations by conducting 

practicum, and interpret scientific data and evidence. In this case, learners not only see and 

hear but also get involved so that learning will be more meaningful. By doing activities that 

teach learners to understand reading, formulate problems, make hypotheses, determine 

variables, conduct experiments, observe, analyze data, answer questions, and conclude, and 

relate, the chemical literacy skills of students can be improved. Knowledge in the procedural 

and epistemic domains is supported by the constructivism learning theory which allows 

students to construct their knowledge through active experiences in learning (Ulandari & 

Mitarlis, 2021). The chemical literacy domains presented in E-LAPD are also combined with 

the five phases of the PBL learning model according to (Arends, 2012). The following is a 

display of one of the chemical literacy domains combined with the phases of the PBL 

learning model can be seen in Figure 2. 

 
Figure 2. Display of Chemical Literacy Domain combined with PBL Learning Model 

Phases 
In addition to content validity, the E-LAPD validity assessment was also reviewed based on 

construct validity. Construct validity of E-LAPD is reviewed from the suitability of E-LAPD 

with the criteria of language, presentation, and graphics. The following is Table 3 which 

shows the results of the construct validity assessment. 

Table 3. E-LAPD Construct Validity Results 

Number Rated Aspect Mode Criteria  

1. Linguistics 4 Valid 

2. Presentation 4 Valid 

3. Graphic 4 Valid  

Table 3 shows that all aspects of construct validity obtained a mode score of 4 with valid 

criteria. In the linguistic aspect, four points are assessed, namely readability, clarity of 

information presented, conformity with good and correct Indonesian language rules, and 

effective and efficient use of language (clear and concise). The linguistic aspect of the E-

LAPD construct validity developed obtained a mode score of 4 with valid criteria. According 
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to Sihafudin & Trimulyono (2020), the use of appropriate language will help students 

understand concepts easily and prevent misinterpretation. 

In the presentation aspect, there are six points that are assessed including the cover 

representing the contents of E-LAPD, the problems presented are in accordance with the 

subject matter, there is a place to write answers as needed, the presentation of illustrations or 

images relevant to the subject matter seen in the features, the completeness of the 

components presented in E-LAPD and the suitability of E-LAPD with the display. The 

presentation aspect of the E-LAPD construct validity developed obtained a mode score of 4 

with valid criteria. 

In the graphical aspect, three points are assessed including the use of the right font 

type and size, layout and layout are appropriate, and the design of the E-LAPD display is 

attractive. The graphical aspect of the construct validity of the developed E-LAPD obtained a 

mode score of 4 with valid criteria. According to the validator's assessment, the use of font 

types and sizes is appropriate so that it attracts the attention of students to study E-LAPD. 

This is in line with the opinion of Hendriani & Gusteti (2021) which states that the selection 

of the right font type can attract students' attention to study and work on E-LAPD. In 

addition, the design of the E-LAPD display is also made as attractive as possible so that 

students are interested in participating in the learning process using E-LAPD. Based on the 

opinion of Adytia & Dwiningsih (2018), the E-LAPD display design that is made as 

attractive as possible can encourage students to learn E-LAPD. 

Based on the assessment of content validity and overall construct validity, PBL-

oriented E-LAPD to improve students' chemical literacy skills on acid-base material is 

declared valid because it obtains a mode score of 4 which indicates that it is included in the 

valid criteria. This is in line with the results of research by Ulandari & Mitarlis (2021), and 

Maullidyawati et al. (2022) which state that E-LAPD is declared valid based on content and 

construct validity which includes aspects of language, presentation, and graphics. Therefore, 

learning media in the form of PBL-oriented E-LAPD is suitable for use by educators and 

students in the learning process, especially on acid-base materials to improve students' 

chemical literacy skills. This learning media in the process of using it can provide benefits to 

educators and students, including easy access via pc/laptop or smartphone, easy of use, and 

increase motivation with an attractive appearance. 

 

Conclusion 

The conclusion obtained from the results of this study is that Problem Based Learning (PBL) 

oriented E-LAPD to improve students' chemical literacy skills on acid-base material is 

declared feasible to use because it gets a mode score of 4 with valid criteria based on content 

and construct validity which includes aspects of language, presentation, and graphics. 

 

Recommendation 

Based on the results of the development and research that has been carried out, 

recommendations that can be written in this study are that the E-LAPD developed is limited 

to acid-base material with natural indicator and artificial indicator sub-materials, and the 

context domain used is limited to personal context so that further research can be developed 

E-LAPD with broader material and use local/national and global context domains to better 

motivate students in working on E-LAPD and understanding the application of material in 

everyday life.   

 

https://e-journal.undikma.ac.id/index.php/pedagogy/index
mailto:paedagogy@undikma.ac.id


 

 

Jurnal Paedagogy:  
Jurnal Penelitian dan Pengembangan Pendidikan 
https://e-journal.undikma.ac.id/index.php/pedagogy/index 
Email:paedagogy@undikma.ac.id 

Vol. 11 No. 4 : October 2024 

              E-ISSN: 2722-4627 

                          pp. 797-806 

 

Jurnal Paedagogy Vol. 11. No. 4 : October 2024                                              Copyright © 2024, The Author(s) 805 

 

References 
Adytia, P. F., & Dwiningsih, K. (2018). Pengembangan Lembar Kegiatan Siswa Berorientasi 

Literasi Sains Pada Materi Ikatan Kimia. UNESA Journal of Chemical Education, 

7(3), 358–364. 

Anggraena, Y., Sufyadi, S., Maisura, R., Chodidjah, I., Takwin, B., Cahyadi, S., Felicia, N., 

Gazali, H., Wijayanti, M. A., Khoiri, H. M., Matakupa, S. J., Siantajani, Y., & 

Kurnianingsih, S. (2020). Kajian Pengembangan Profil Pelajar Pancasila. Tidak 

diterbitkan. 

Arends, R. I. (2012). Learning To Teach. Mc Graw Hill. 

Asma, Z., & Muchlis. (2018). Pengembangan LKPD Berorientasi Model Problem Based 

Learning (PBL) untuk Melatihkan Kemampuan Literasi Sains Aspek Sikap pada 

Materi Laju Reaksi bagi Peserta Didik Kelas XII SMA Negeri 1 Kedungwaru 

Tulungagung. UNESA Journal of Chemical Education, 7(3), 208–216. 

Cholifah, S. N., & Novita, D. (2022). Pengembangan E-LKPD Guided Inquiry-

Liveworksheet untuk Meningkatkan Literasi Sains pada Submateri Faktor Laju 

Reaksi. Chemistry Education Practice, 5(1), 23–34. 

https://doi.org/10.29303/cep.v5i1.3280  

Dahar. (2011). Teori-Teori Belajar dan Pembelajaran. Erlangga. 

Dzikro, A. Z. T., & Dwiningsih, K. (2021). Kelayakan Media Pembelajaran Berbasis 

Laboratorium Virtual pada Sub Materi Kimia Unsur Periode Ketiga. Chemistry 

Education Practice, 4(2), 160–170. https://doi.org/10.29303/cep.v4i2.2389  

Fadhila, A. N. (2022). Pengembangan E-LKPD Berbasis PBL Menggunakan Flip PDF 

Professional untuk Meningkatkan Literasi Sains pada Materi Medan Magnet. 

Nusantara: Jurnal Pendidikan Indonesia, 2(1), 53–70. 

https://doi.org/10.14421/njpi.2022.v2i1-4  

Fuadi, H., Robbia, A. Z., Jamaluddin, J., & Jufri, A. W. (2020). Analisis Faktor Penyebab 

Rendahnya Kemampuan Literasi Sains Peserta Didik. Jurnal Ilmiah Profesi 

Pendidikan, 5(2), 108–116. https://doi.org/10.29303/jipp.v5i2.122  

Hafizah, E., & Nurhaliza, S. (2021). Implementasi Problem Based Learning (Pbl) Terhadap 

Kemampuan Literasi Sains Siswa. Quantum: Jurnal Inovasi Pendidikan Sains, 

12(1), 1. https://doi.org/10.20527/quantum.v12i1.9497  

Hendriani, M., & Gusteti, M. U. (2021). Validitas LKPD Elektronik Berbasis Masalah 

Terintegrasi Nilai Karakter Percaya Diri untuk Keterampilan Pemecahan Masalah 

Matematika SD Di Era Digital. Jurnal Basicedu, 5(4), 2430–2439. 

https://jbasic.org/index.php/basicedu/article/view/1243  

Imansari, M., Sumarni, W., & Sudarmin. (2018). Analisis Literasi Kimia Peserta Didik 

Melalui Pembelajaran Inkuiri Terbimbing Bermuatan Etnosains. Jurnal Inovasi 

Pendidikan Kimia, 12(2), 2201–2211. 

Indrawati, M. D., & Sunarti, T. (2018). Pengembangan Instrumen Penilaian Literasi Sains 

Fisika Peserta Didik pada Bahasan Gelombang Bunyi di SMA Negeri 1 Gedangan 

Sidoarjo. Jurnal Inovasi Pendidikan Fisika (JIPF), 07(01), 14–20. 

Juleha, S., Nugraha, I., & Feranie, S. (2019). The Effect of Project in Problem-Based 

Learning on Students’ Scientific and Information Literacy in Learning Human 

Excretory System. Journal of Science Learning, 2(2), 33. 

https://doi.org/10.17509/jsl.v2i2.12840  

Lutfi, A. (2021). Research & Development (R&D): Implikasi dalam Pendidikan Kimia. 

Jurusan Kimia FMIPA Unesa. 

https://e-journal.undikma.ac.id/index.php/pedagogy/index
mailto:paedagogy@undikma.ac.id
https://doi.org/10.29303/cep.v5i1.3280
https://doi.org/10.29303/cep.v4i2.2389
https://doi.org/10.14421/njpi.2022.v2i1-4
https://doi.org/10.29303/jipp.v5i2.122
https://doi.org/10.20527/quantum.v12i1.9497
https://jbasic.org/index.php/basicedu/article/view/1243
https://doi.org/10.17509/jsl.v2i2.12840


 

 

Jurnal Paedagogy:  
Jurnal Penelitian dan Pengembangan Pendidikan 
https://e-journal.undikma.ac.id/index.php/pedagogy/index 
Email:paedagogy@undikma.ac.id 

Vol. 11 No. 4 : October 2024 

              E-ISSN: 2722-4627 

                          pp. 797-806 

 

Jurnal Paedagogy Vol. 11. No. 4 : October 2024                                              Copyright © 2024, The Author(s) 806 

 

Maullidyawati, T., Maulidiya, L., Rahmadani, R. S., & Hidayah, R. (2022). Pengembangan 

E-LKPD Berbasis Inkuiri Flipped Classroom pada Materi Kesetimbangan Kimia 

untuk Melatihkan Literasi Sains di Era Merdeka Belajar. UNESA Journal of 

Chemical Education, 11(2), 104–112. 

Musayaroh, T., Yuliana, I. F., & Fatayah. (2021). Pengembangan Instrumen Tes Literasi 

Kimia Berbasis Hots Yang Layak Ditinjau Dari Validitas Isi Oleh Ahli. UNESA 

Journal of Chemical Education, 10(3), 243–251. 

Nieveen, N. (1999). Prototyping to Reach Product Quality. Dalam Plomp, T; Nieveen, N; 

Gustafson, K; Branch, R.M; dan van den Akker, J (eds). Design Approaches and 

Tools in Education and Training. Kluwer Academic Publisher. 

OECD. (2019). Assessment and Analytical Framework: Science, Reading, Mathematic and 

Financial Literacy. 

Rahayu, R., Rosita, R., Rahayuningsih, Y. S., Hernawan, A. H., & Prihantini. (2022). No 

Title. Jurnal Basicedu, 6(4), 6313–6319. https://jbasic.org/index.php/basicedu  

Rahmawati, Y., Ridwan, A., Faustine, S., Syarah, S., Ibrahim, I., & Mawarni, P. C. (2020). 

Pengembangan Literasi Sains Dan Identitas Budaya Siswa Melalui Pendekatan 

Etno-Pedagogi Dalam Pembelajaran Sains. Edusains, 12(1), 54–63. 

https://doi.org/10.15408/es.v12i1.12428  

Riduwan. (2015). Skala Pengukuran Variabel-variabel Penelitian. Alfabeta. 

Sanova, A., Afrida, A., Bakar, A., & Yuniarccih, H. (2021). Pendekatan Etnosains Melalui 

Model Problem Based Learning Terhadap Kemampuan Literasi Kimia Materi 

Larutan Penyangga. Jurnal Zarah, 9(2), 105–110. 

https://doi.org/10.31629/zarah.v9i2.3814  

Saputri, E. N., Wigati, I., & Laksono, P. J. (2022). Kemampuan Literasi Kimia pada Aspek 

Kompetensi Sains pada Materi Asam Basa. Prosiding Seminar Nasional Pendidikan 

Kimia, 1(1), 223–231. 

Sari, M. N., Ellizar, & Fitriza, Z. (2018). Pengembangan Modul Problem Based Learning 

pada Materi Asam Basa Kelas XI SMA/MA. Jurnal Menara Ilmu, XII(12), 38–47. 

Sihafudin, A., & Trimulyono, G. (2020). Validitas dan Keefektifan LKPD Pembuatan Virgin 

Coconut Oil Keterampilan Proses Sains Pada Materi Bioteknologi. Bioedu: Berkala 

Ilmiah Pendidikan Biologi, 9(1), 73–79. 

https://ejournal.unesa.ac.id/index.php/bioedu/article/view/32313  

Suryani, I. A., & Rusmini. (2022). Pengembangan Lembar Kerja Peserta Didik (LKPD) 

untuk Melatihkan Keterampilan Literasi Sains Peserta Didik pada Materi Asam 

Basa Kelas XI. Jurnal Penelitian Pendidikan Matematika Dan Sains, 6(2), 55–65. 

http://journal.unesa.ac.id/index.php/jppms/  

Thiagarajan, S., Semmel, D. S., & Semmel, M. I. (1974). Instructional Development for 

Training Teachers of Expectional Children. Leadership Training Institute/Special 

Education, University of Minnesota. 

Toharudin, U., & Hendrawati, S. (2011). Membangun Literasi Sains Peserta Didik. 

Humaniora. 

Tulaiya, & Wasis. (2020). Analisis Kemampuan Literasi Sains Sains Peserta Didik SMA/MA 

di Kabupaten Sumenep. IPF: Inovasi Pendidikan Fisika, 9(3), 417–427. 

https://doi.org/10.26740/ipf.v9n3.p417-427 

Ulandari, A., & Mitarlis. (2021). Pengembangan Lembar Kerja Peserta Didik (Lkpd) 

Berwawasan Green Chemistry Untuk Meningkatkan Kemampuan Literasi Sains 

Pada Materi Asam Basa. Jurnal Inovasi Pendidikan Kimia, 15(1), 2764–2777.  

https://e-journal.undikma.ac.id/index.php/pedagogy/index
mailto:paedagogy@undikma.ac.id
https://jbasic.org/index.php/basicedu
https://doi.org/10.15408/es.v12i1.12428
https://doi.org/10.31629/zarah.v9i2.3814
https://ejournal.unesa.ac.id/index.php/bioedu/article/view/32313
http://journal.unesa.ac.id/index.php/jppms/

