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ABSTRAK 
 

Penelitian ini bertujuan untuk mengembangkan e-modul pada topik laju reaksi berbasis 
keterampilan proses sains untuk mengembangkan literasi sains. Desain yang digunakan 
dalam penelitian ini adalah Development Research, yang meliputi tiga tahap yaitu 
design, development, dan evaluation. Pada tahap design dilakukan analisis 
permasalahan. Pada tahap ini diperoleh informasi mengenai ketersediaan dan 
penggunaan bahan ajar, profil keterampilan proses sains dan literasi sains siswa serta 
kesulitan siswa pada materi laju reaksi. Pada tahap development, dikembangkan bahan 
ajar berupa e-modul menggunakan metode 4STMD (Four Steps Teaching Material 
Development), yang meliputi proses seleksi, strukturisasi, karakterisasi, serta reduksi 
didaktik. Tahapan ini diawali dengan analisis kurikulum yang meliputi penetapan 
kompetensi dasar (KD), penjabaran indikator pencapaian kompetensi (IPK), penentuan 
label konsep, pembuatan peta konsep, struktur makro dan multiple representasi, uraian 
konsep, karakterisasi teks serta hasil teks yang telah dilakukan proses reduksi didaktik. 
Tahap terakhir adalah tahap evaluation, dilakukan identifikasi indikator KPS dan 
indentifikasi aspek literasi sains pada e-modul, uji kelayakan dan uji keterpahaman. Hasil 
evaluasi terhadap e-modul yang dikembangkan didapat melalui angket kelayakan bahan 
ajar yang kemudian disesuaikan dengan tema pengembangan bahan ajar, serta 
persentase uji keterpahaman. Berdasarkan perolehan penilaian aspek kelayakan isi yang 
dilakukan pada tiga guru, e-modul dinyatakan telah mengembangkan indikator KPS 
yaitu mengamati, mengklasifikasi, mengukur, menyimpulkan, mengkomunikasikan, 
melakukan eksperimen, dan telah memuat keempat aspek literasi sains. Pengujian aspek 
kelayakan kebahasaan memiliki persentase sebesar 95,23%, penyajian 93,75%, dan 
kegrafikan 100% dengan rata-rata keseluruhan 96,32% yang berarti memiliki kategori 
sangat layak. Hasil uji keterpahaman menunjukkan bahwa hampir sebagian besar siswa 
dapat mamahami teks yang diberikan yang ditunjukkan oleh kemampuan menuliskan 
ide pokok (86,93%). Berdasarkan pengujian kelayakan tersebut bahwa e-modul yang 
dikembangkan layak dan mudah dipahami. E-modul yang dikembangkan memberikan 
alternatif sumber belajar mandiri yang dapat diakses siswa dengan mudah karena 
berbentuk modul elektronik. 

 
Kata Kunci: Modul Elektronik, Keterampilan Proses Sains, Laju Reaksi, 
Literasi Sains, 4STMD(Four Steps Teaching Material Development) 
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APPLICATION OF THE FOUR STEPS TEACHING MATERIAL 
DEVELOPMENT (4STMD) METHOD TO THE DEVELOPMENT OF E- 

MODULES ON SCIENCE PROCESS SKILLS-BASED REACTION RATES 
TO DEVELOP SCIENCE LITERACY 

 
 

ABSTRACT 
 

The research aims to develop e-modules on the topic of reaction rate based on science 
process skills to develop science literacy. The design used in this research is Development 
Research, which includes three stages namely design, development, and evaluation. At the 
design stage, a problem analysis is carried out. At this stage, information is obtained 
regarding the availability and use of teaching materials, the profile of the skills of the 
student's science process and science literacy and the difficulty of students on the reaction 
rate material. At the development stage, teaching materials are developed in the form of e- 
modules using the 4STMD (Four Steps Teaching Material Development) method, which 
includes the process of selection, structurization, characterization, and didactic reduction. 
This stage begins with a curriculum analysis that includes the determination of basic 
competencies (BC), the elaboration of competency achievement indicators (GPA), the 
determination of concept labels, the creation of concept maps, macro structures and 
multiple representations, concept descriptions, characterization of texts and text results that 
have been done didactic reduction process. The last stage is the evaluation stage, the 
identification of SPS indicators and the identification of aspects of science literacy in e- 
modules, feasibility tests and understanding tests. The results of the evaluation of the e- 
module developed were obtained through the feasibility questionnaire of teaching materials 
which were then adjusted to the theme of teaching material development, as well as the 
percentage of the understanding test. Based on the acquisition of assessment of the 
feasibility aspect of content conducted on three teachers, e-modules are stated to have 
developed SPS indicators, namely observing, classifying, measuring, concluding, 
communicating, conducting experiments, and have contained all four aspects of science 
literacy. Testing aspects of language feasibility have a percentage of 95.23%, presentation 
93.75%, and 100% graphing with an overall average of 96.32% which means having a 
category is very feasible. The results of the incomprehension test showed that most students 
were able to understand the given text indicated by the ability to write down the main idea 
(86.93%). Based on such feasibility testing, the e-modules developed are feasible and easy 
to understand. The developed e-modules provide an alternative self-learning resource that 
students can easily access because it takes the form of an electronic module. 

 
Keywords: Electronic Module, Science Process Skills, Reaction Rate, Science 
Literacy, 4STMD(Four Steps Teaching Material Development) 
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