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ABSTRAK 

 

 

Prasetya, Agung Tri. 2020. “Model Pembelajaran Praktikum Kimia Analisis 

Instrumen Berbasis Proyek dengan Penerapan Prosedur Mutu Laboratorium 

Bagi Pengembangan Kompetensi Lulusan”. Disertasi. Program Studi 

Pendidikan IPA. Pascasarjana. Universitas Negeri Semarang. Promotor Prof. 

Dr. Edy Cahyono, M.Si, Kopromotor Prof. Dr. Sudarmin, M.Si, Anggota 

Promotor Dr. Sri Haryani, M.Si. 

 

Kata Kunci: praktikum kimia analisis instrumen, keterampilan berpikir kritis, 

keterampilan komunikasi, kemampuan kerja ilmiah, kompetensi 

lulusan 

 

Reformasi sistem pendidikan di universitas diperlukan untuk meningkatkan 

kompetensi lulusan sesuai kebutuhan abad ke-21. Penelitian ini membahas tentang 

desain dan penerapan model pembelajaran Praktikum Kimia Analisis Instrumen 

dengan Penerapan Prosedur Mutu Laboratorium (PKAI-BP3ML) untuk 

mengembangkan kompetensi lulusan. Model pengembangan ADDIE telah diguna-

kan selama penelitian dengan subjek penelitian mahasiswa program studi Kimia 

yang sedang menempuh mata kuliah Praktikum Kimia Analisis Instrumen pada 

semester genap tahun akademik 2018/2019. Model pembelajaran PKAI-BP3ML 

didesain  dalam tiga tahap, yaitu tahap pra proyek, kerja proyek, dan pasca proyek 

yang dilaksanakan secara blended learning. Tahap pra proyek diterapkan untuk 

mengkonfirmasi tingkat capaian keterampilan dasar laboratorium dan keterampilan 

analisis instrumentasi. Tahap kerja proyek diterapkan untuk mengembangkan 

keterampilan berpikir kritis dalam menyelesaikan masalah dan kemampuan kerja 

ilmiah. Tahap pasca proyek diterapkan untuk mengembangkan keterampilan 

komunikasi. Penerapan model pembelajaran PKAI-BP3ML yang dilaksanakan 

secara blended learning digunakan untuk melatih disiplin dan tanggung jawab. 

Dalam tahap pra proyek, secara individual mahasiswa diberi tugas untuk 

merangkum, mendeskripsikan, dan membuat larutan kerja untuk mencukupi 

kebutuhan bahan kimia selama praktikum verifikatif. Kesalahan yang dilakukan 

mahasiswa dalam mendeskripsikan pembuatan larutan kerja diklasifikasikan dalam 

empat jenis, yaitu kesalahan dalam perhitungan, kemurnian bahan kimia, ukuran 

labu takar, dan massa molekul relatif (Mr) bahan kimia. Mahasiswa tidak kesulitan 

dalam mengoperasikan instrumen pH-meter, konduktometer, dan spektrofotometer 

UV-Vis. Mahasiswa masih mengalami kesulitan dalam membuat kurva titrasi 

asam-basa secara konduktometri, dan kurva kalibrasi dalam spektrofotometri UV-

Vis. Tingkat capaian keterampilan dasar laboratorium dan keterampilan analisis 

instrumentasi mahasiswa termasuk dalam kategori sangat baik. 

Dalam tahap kerja proyek, mahasiswa diberi tugas menyelesaikan  masalah 

terbuka, kompleks, dan terkait kehidupan sehari-hari. Mahasiswa  dituntut dapat 

merancang, melaksanakan, dan melaporkan proyek secara kolaboratif.  Rancangan 

proyek harus menerapkan prosedur mutu laboratorium sebagai jaminan kualitas 

hasil pengukuran melalui validasi metode pengujian. Mahasiswa masih mengalami 
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kesulitan dalam mencari dan menterjemahkan artikel ilmiah, mengkonversi isi 

artikel ilmiah ke dalam langkah kerja, menyusun permasalahan, hipotesis, 

merancang uji presisi dan akurasi, analisis data, menerapkan hasil validasi metode 

dalam perhitungan, dan menarik kesimpulan. Dalam tahap pasca proyek dilakukan 

presentasi hasil proyek dan penyusunan artikel ilmiah untuk mengembangkan 

keterampilan komunikasi. Tingkat capaian keterampilan berpikir kritis, 

keterampilan komunikasi, kemampuan kerja ilmiah, dan sikap disiplin termasuk 

dalam kategori baik, sedangkan sikap tanggung jawab termasuk dalam kategori 

sangat baik. Adapun peningkatan penguasaan konsep masih dalam kategori rendah. 

Model pembelajaran PKAI-BP3ML yang diterapkan terbukti efektif untuk 

mengembangkan kompetensi lulusan kimia kecuali penguasaan konsep. Perlu 

upaya kreatif dari dosen pengampu mata kuliah praktikum agar penguasan konsep 

tentang analisis instrumentasi mahasiswa dapat meningkat.  
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ABSTRACT 
 

 

Prasetya, Agung Tri. 2020. “A Project-based Chemical Analysis Instrumentation 

Experiment Model with the Implementation of Laboratory Quality 

Procedures to Develop Graduates' Competencies”. Dissertation. Science 

Study Program. Postgraduate. Universitas Negeri Semarang. Promoter Prof. 

Dr. Edy Cahyono, M.Si, Co-Promoter Prof. Dr. Sudarmin, M.Si, Promoter 

Member Dr. Sri Haryani, M.Si. 

 

Keywords: chemical analysis instrumentation experiment, critical thinking skills, 

communicatin skills, scientific work ability, graduates competence 

 

Reform of the education system at universities is needed to improve graduate 

competencies according to the needs of the 21st century. The current study 

discusses the design and application of the learning model of the Chemical Analysis 

Instrumentation Experiment with the Application of Laboratory Quality Procedures 

(CAIE-ALQP) to develop graduate competencies. The ADDIE development model 

has been used during research with research subjects of Chemistry study program 

students taking the Chemical Analysis Instrumentation Experiment in the even 

semester of the 2018/2019 academic year. The CAIE-ALQP learning model is 

designed in three stages, namely the pre-project, project work, and post-project 

stages that are implemented by blended learning. The pre-project stage was applied 

to confirm the achievement level of basic laboratory skills and instrumentation 

analysis skills. The project work phase is applied to develop critical thinking skills 

in problem-solving and scientific work abilities. The post-project stage is applied 

to develop communication skills. The implementation of the CAIE-ALQP learning 

model implemented in blended learning is used to train discipline and 

responsibility. 

In the pre-project stage, individual students are given the task to summarize, 

describe, and make working solutions to meet the needs of chemicals during the 

verification experiment. The mistakes made by students in describing the making 

of working solutions are classified into four types, namely errors in calculations, 

chemical purity, measuring pumpkin size, and the relative molecular mass (Mr) of 

chemicals. Students have no difficulty in operating the pH-meter, conductometer, 

and UV-Vis spectrophotometer. Students still experience difficulties in making 

acid-base titration curves by conductometry, and calibration curves in UV-Vis 

spectrophotometry. The achievement level of basic laboratory skills and 

instrumentation analysis skills of students included in the excellent category. 

In the project work phase, students have given the task of solving open-ended, 

complex, and related problems of everyday life. Students are required to be able to 

design, implement and report projects collaboratively. The project design must 

implement laboratory quality procedures as a guarantee of the quality of 

measurement results through validation of the testing method. Students still have 

difficulty in finding and translating scientific articles, converting the contents of 

scientific articles into work steps, compiling problems, hypotheses, designing 
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precision and accuracy tests, analyzing data, applying the results of method 

validation in calculations, and drawing conclusions. In the post-project stage, 

presentations of project results and the preparation of scientific articles were carried 

out to develop communication skills. The level of achievement of critical thinking 

skills, communication skills, scientific work abilities, and discipline attitude 

included in the good category, while the attitude of responsibility included in the 

very good category. The increase in mastery of concepts is still in the low category. 

The CAIE-ALQP learning model applied has proven effective in developing 

chemistry graduate competencies except for mastery of concepts. It takes creative 

efforts from experiment lecturers to increase the mastery of the concept of student 

instrumentation analysis to increase. 
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