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ABSTRAK 

Perkembangan pesat teknologi dan tuntutan keterampilan abad ke-21 menuntut 

peserta didik memiliki kemampuan Technology and Engineering Literacy (TEL). 

Penelitian ini bertujuan untuk mengembangkan dan menguji kelayakan instrumen 

TEL yang dirancang untuk mengukur literasi teknologi dan rekayasa peserta didik 

pada materi energi terbarukan. Penelitian ini melibatkan 263 peserta didik SMA 

kelas X yang sebagai pertisipan dalam tahap uji coba terbatas dan skala luas. 

Pengembangan instrumen mengikuti model 4D (Define, Design, Develop, dan 

Disseminate). Instrumen berbentuk tes pilihan ganda dengan 30 butir soal yang 

disusun berdasarkan framework National Assessment of Educational Progress 

(NAEP), mencakup aspek understanding technological principles dan developing 

solutions and achieving goals. Validitas isi diperoleh melalui penilaian ahli dan 

dianalisis menggunakan indeks Aiken V rata-rata 0,89 yang menunjukkan kategori 

sangat tinggi. Analisis validitas konstruk dan reliabilitas dilakukan menggunakan 

Rasch Model melalui perangkat lunak Winsteps. Hasil uji unidimensionalitas 

menunjukkan nilai rawa variance explained by measure 26,2% yang artinya 

instrumen valid. Reliabilitas butir dan responden masing-masing mencapai 0,89 dan 

0,67 yang mengindikasikan konsistensi pengukuran yang baik. Analisis tingkat 

kesukaran menunjukkan distribusi item yang merata pada rentang kemampuan 

peserta didik, sedangkan uji Differential Item Functioning (DIF) mengonfirmasi 

tidak adanya bias signifikan berdasarkan gender dan latar belakang wilayah. 

Analisis capaian profil TEL menunjukkan bahwa peserta didik pada kelompok 

STEM memiliki persentase capaian lebih tinggi dibandingkan kelompok non-

STEM pada seluruh aspek. Temuan ini menegaskan bahwa instrumen TEL yang 

dikembangkan valid, reliabel, dan layak digunakan sebagai alat ukur untuk 

mengevaluasi literasi teknologi dan rekayasa peserta didik secara objektif dan 

komprehensif, khususnya dalam konteks pembelajaran berbasis STEM dan isu 

energi terbarukan. 

Kata kunci: Technology and Engineering Literacy, instrumen penilaian, Rasch 

Model, energi terbarukan, STEM 
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ABSTRACT 

The rapid advancement of technology and the growing demand for 21st-century 

skills necessitate that students develop Technology and Engineering Literacy (TEL) 

competencies. This study aims to develop and evaluate the feasibility of a TEL 

instrument specifically designed to assess students' technological and engineering 

literacy concerning renewable energy topics.The research involved 263 high school 

students in grade X, who participated in both limited and large-scale trial phases. 

The instrument was developed using the 4D model, which includes the stages of 

Define, Design, Develop, and Disseminate. The final instrument comprises a 

multiple-choice test with 30 questions, constructed based on the National 

Assessment of Educational Progress (NAEP) framework. These questions address 

various aspects of understanding technological principles, devising solutions, and 

achieving defined objectives. To establish content validity, expert evaluations were 

conducted, and the results were analyzed using the Aiken V index, yielding an 

average score of 0.89, indicating a very high level of validity. Construct validity 

and reliability analyses were performed utilizing the Rasch Model through 

Winsteps software. The unidimensionality test results showed a variance explained 

by the measure value of 26.2%, thereby confirming the instrument's validity. The 

item and respondent reliability scores were found to be 0.89 and 0.67, respectively, 

reflecting a good level of measurement consistency. Moreover, the analysis of item 

difficulty indicated a balanced distribution of questions across varying levels of 

student ability. The Differential Item Functioning (DIF) test further confirmed that 

there was no significant bias based on gender or regional background. The analysis 

of TEL profile achievement demonstrated that students in the STEM group 

achieved higher performance percentages than those in the non-STEM group across 

all evaluated aspects. These findings affirm that the developed TEL instrument is 

valid, reliable, and appropriate for the objective and comprehensive assessment of 

students' technological and engineering literacy, particularly within the context of 

STEM-based education and renewable energy topics. 

Keyword: Technology and Engineering Literacy, assessment instrument, Rasch 

Model, renewable energy, STEM 
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