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ABSTRAK 

 

Penelitian ini bertujuan untuk menghasilkan program perkuliahan termodinamika 

berbasis pemecahan masalah kolaboratif (PMK) berbantuan simulasi interaktif dan 

derivative games untuk meningkatkan kemampuan pemecahan masalah dan 

berpikir reflektif. Metode yang digunakan dalam penelitian ini adalah Design and 

Development Research (DDR) yang terdiri dari enam tahapan yaitu; analisis, 

tujuan, desain dan pengembangan, pengujian, evaluasi dan komunikasi hasil. 

Subjek dalam penelitian ini terdiri dari 23 mahasiswa kelompok eksperimen 

menggunakan program PMK berbantuan simulasi interaktif dan derivative games 

dan 18 mahasiswa kelompok kontrol menggunakan program perkuliahan 

konvensional. Instrumen penelitian yang digunakan adalah tes pemecahan masalah 

dan skala berpikir reflektif. Berdasarkan hasil uji validitas diperoleh 16 soal tes 

pemecahan masalah valid (CVR= 1) dan reliabel (r =0,81), sedangkan pada skala 

berpikir reflektif diperoleh 24 item butir pernyataan reliabel (r =0,73) dan 100 % 

model fit dengan data sesuai kriteria Goodness-of Fit Index. Berdasarkan penelitian 

diperoleh temuan sebagai berikut: (1) Program perkuliahan memiliki karakteristik 

membangun kesiapan mahasiswa dalam belajar, mengembangkan kemampuan 

eksplorasi masalah, mengaktifkan mahasiswa dalam proses pemecahan masalah 

bersama, melatihkan berpikir refleksi mahasiswa dan mampu mengases proses dan 

hasil pembelajaran. Selain itu, program ini memiliki spesifikasi media simulasi 

interaktif dan derivative games. (2) Kemampuan pemecahan masalah kelompok 

eksperimen lebih besar secara signifikan dibandingkan dengan kelompok kontrol 

dengan nilai p (aspek total) 0,000; p (Problem Schema) 0,000, p (Analogy) 0,015, 

p (Causal) 0,018 dan p (Argumentation) 0,016. (3) Kemampuan berpikir reflektif 

mahasiswa kelompok eksperimen lebih besar secara signifikan dibandingkan 

dengan kelompok kontrol dengan nilai p (level total) 0,000; p (understanding) 

0,003, p (reflection) 0,000 dan p (critical reflection) 0,015 kecuali pada habitual 

action. (4) Mahasiswa memberikan respon setuju bahwa program memotivasi 

dalam belajar termodinamika sebesar (77,3%), simulasi interaktif dan derivative 

games membantu dalam penjelasan konsep (75,9%), meningkatkan keaktifan 

(77,9%), kemampuan pemecahan masalah (78,2 %) dan berpikir reflektif (71,7%). 

Keseluruhan hasil tersebut menunjukkan bahwa program yang dikembangkan 

efektif untuk meningkatkan kemampuan pemecahan masalah dan berpikir reflektif.  

 

Kata Kunci: Pemecahan Masalah Kolaboratif, Simulasi Interaktif, Derivative 

Games dan Berpikir reflektif 
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ABSTRACT 

 

This research aims to produce a program of thermodynamics based on collaborative 

problem solving (CollaPs) assisted by interactive simulations and derivative games 

to improve problem-solving ability and reflective thinking. The method used in this 

research is Design and Development Research (DDR) which consists of six stages, 

namely analysis, objectives, design, and development, testing, evaluation, and 

communication of results. Participants in this study consisted of 23 experimental 

group students using the CollaPs programs assisted by interactive simulations and 

derivative games and 18 control group students using conventional programs. The 

research instruments used were problem-solving tests and reflective thinking scales. 

Based on the validity test results obtained 16 valid test questions (CVR = 1) and 

reliable (r = 0.81), while on the scale obtained 24 items reliable statement items (r 

= 0.73) and 100% model fit with data according to Goodness criteria -of Fit Index. 

Based on the research, the following findings were obtained: (1) The lecture 

program has the characteristics of building students' readiness in learning, 

developing problem exploration abilities, activating shared problem-solving 

processes, practicing reflection thinking, and assessing processes and results 

learning. In addition, this program has the characteristics of interactive simulation 

program specifications and derivative games (2) Problem solving ability of students 

in the experimental group was significantly greater than the control group with a p-

value (total aspect) of 0.000; p (Problem Schematic) 0.000with a p-value (total 

aspect) of 0,000; p (Problem Schema) 0,000, p (Analogy) 0.015, p (Causal) 0.018 

and p (Argumentation) 0.016. (3) Students' reflective thinking ability in the 

experimental group was significantly greater than the control group with p value 

with a p-value (total level) of 0,000; p (understanding) 0.003, p (reflection) 0,000, 

and p (critical reflection) 0.015 except for habitual action. (4) Students respond to 

agree that the program motivates thermodynamic learning by (77.3%), interactive 

simulations and derivative games help in the explanation of concepts (75.9%), 

increase activity (77.9%), problem-solving ability (78.2%) and reflective thinking 

(71.7%). The overall results show that the program developed is effective in 

improving problem-solving ability and reflective thinking. 

 

 

Keyword: Collaboratif Problem Solving, Interactive Simulation, Derivative 

Games and Reflective Thinking. 
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