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ABSTRAK

Rendahnya kemampuan literasi kuantitatif menjadi tantangan krusial
dalam pembelajaran materi Sistem Pernapasan akibat sifat abstrak mekanisme
fisiologis dan perhitungan volume paru-paru. Ketiadaan pelibatan aktivitas
pengukuran dan interpretasi data secara nyata menyebabkan peserta didik kesulitan
menghubungkan konsep dengan representasi numerik klinis untuk memecahkan
masalah ilmiah. Penelitian ini bertujuan menguji efektivitas E-LKPD berbasis
STEAM berbantuan media Spiro-Tech DIY dalam meningkatkan literasi kuantitatif
berdasarkan indikator dari Quantitative Literacy VALUE Rubric (AAC&U)
interpretasi, representasi, kalkulasi, analisis, asumsi, dan komunikasi, serta
mewujudkan profil Pembelajaran Mendalam (Deep Learning). Menggunakan
metode kuasi-eksperimen (Nonequivalent Control Group Design), penelitian
melibatkan 68 peserta didik kelas XI SMAN 1 Ciparay (34 eksperimen, 34 kontrol).
Data dikumpulkan melalui instrumen tes, angket, dan observasi. Analisis
Independent Sample t-Test pada pretest membuktikan kesetaraan kemampuan awal
peserta didik (Sig. 0,834 > 0,05). Setelah perlakuan, uji Paired Sample t-Test dan
Independent Sample t-Test pada posttest (Sig. 0,001 < 0,05) mengonfirmasi
lonjakan peningkatan yang signifikan akibat intervensi. Rata-rata posttest kelas
eksperimen mencapai 72,12, jauh melampaui kelas kontrol (37,76). Keunggulan ini
divalidasi oleh perolehan N-Gain eksperimen (0,70) dan Effect Size berskala sangat
besar (1,419). Lebih lanjut, profil Deep Learning (Mindful, Joyful, dan Meaningful
Learning) berhasil terwujud dengan ketercapaian komprehensif di atas 81%.
Kesimpulannya, implementasi E-LKPD STEAM yang memadukan platform digital
dengan rekayasa fisik mandiri terbukti sangat efektif menajamkan keenam indikator
literasi kuantitatif pada materi Sistem Pernapasan. Inovasi ini berimplikasi sebagai
solusi adaptif dan ekonomis untuk penyelenggaraan praktikum sains bermakna di

tengah keterbatasan sarana laboratorium.

Kata Kunci: E-LKPD, STEAM, Literasi Kuantitatif, Sistem Pernapasan, Deep
Learning, Spiro-Tech DIY



ABSTRACT

Low quantitative literacy poses a critical challenge in learning the Human
Respiratory System, primarily due to the abstract nature of physiological
mechanisms and lung volume calculations. The lack of active engagement in
measurement, data processing, and contextual interpretation hinders students from
bridging respiratory concepts with clinical numerical representations to solve
scientific problems. This study aimed to evaluate the effectiveness of STEAM-based
electronic student worksheets (E-LKPD) integrated with Spiro-Tech DIY practical
media in enhancing quantitative literacy based on the Quantitative Literacy VALUE
Rubric (AAC&U) indicators of interpretation, representation, calculation, analysis,
assumption, and communication as well as fostering Deep Learning profiles.
Employing a quasi-experimental design (Nonequivalent Control Group Design),
this research involved 68 eleventh-grade students from SMAN 1 Ciparay, divided
into an experimental group (n=34) and a control group (n=34). Data were gathered
through cognitive tests, questionnaires, and observations. An Independent Sample
t-Test conducted on pretest scores confirmed the initial equivalence of student
abilities (Sig. 0.834 > 0.05). Post-intervention, both Paired Sample t-Test and
Independent Sample t-Test results (Sig. 0.001 < 0.05) confirmed a statistically
significant improvement attributable to the intervention. The experimental group s
posttest mean reached 72.12, substantially outperforming the control group (37.76).
This superiority was validated by an N-Gain score of 0.70 and a very large Effect
Size of 1.419. Furthermore, the Deep Learning profile (Mindful, Joyful, and
Meaningful Learning) was successfully achieved with a comprehensive
implementation rate exceeding 81%. In conclusion, the integration of STEAM-
based E-LKPD with hands-on physical engineering proves highly effective in
sharpening all six indicators of quantitative literacy in respiratory education. This
innovation offers an adaptive, cost-effective solution for facilitating meaningful

science practicums amidst limited laboratory infrastructure.

Keywords: E-LKPD, STEAM, Quantitative Literacy, Respiratory System, Deep
Learning, Spiro-Tech DIY
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