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ABSTRAK 

ANALISIS VALIDITAS KONSTRUK DAN KARAKTERISTIK BUTIR TES 

BERPIKIR KRITIS MATEMATIS BERBASIS RME MENGGUNAKAN EFA 

DAN RASCH MODEL 

Penelitian ini dilatarbelakangi oleh kebutuhan akan instrumen penilaian 

yang mampu mengukur kemampuan berpikir kritis matematis siswa secara valid, 

reliabel, dan kontekstual melalui pendekatan Realistic Mathematics Education 

(RME). Permasalahan utama yang dikaji adalah bagaimana mengembangkan 

instrumen tes yang tidak hanya merepresentasikan lima indikator berpikir kritis 

menurut Facione, yaitu interpretation, analysis, evaluation, inference, dan 

explanation, tetapi juga memenuhi standar pengukuran psikometrik modern. 

Penelitian ini bertujuan menghasilkan instrumen tes berpikir kritis matematis 

berbasis RME yang memenuhi kriteria validitas konstruk, tingkat kesulitan butir, 

kecocokan model, serta reliabilitas pengukuran. Penelitian menggunakan 

pendekatan kuantitatif dengan desain pengembangan instrumen yang diuji kepada 

108 siswa melalui 10 butir soal uraian kontekstual. Analisis validitas konstruk 

dilakukan menggunakan Exploratory Factor Analysis (EFA) dengan nilai Kaiser-

Meyer-Olkin (KMO) sebesar 0,695 yang menunjukkan kelayakan sampel pada 

kategori baik, serta Bartlett’s Test of Sphericity yang signifikan (p < 0,001) 

sehingga data layak dianalisis lebih lanjut. Ekstraksi faktor berdasarkan eigenvalue 

≥ 1 menunjukkan struktur faktor yang stabil dengan factor loading berada pada 

rentang ≥ 0,5 dan nilai communalities di atas 0,5 yang mengindikasikan 

keterwakilan konstruk yang memadai. Selanjutnya, karakteristik butir dianalisis 

menggunakan Model Rasch dengan hasil seluruh butir memenuhi kriteria 

kecocokan model pada rentang Infit dan Outfit Mean Square (MNSQ) 0,5–1,5 serta 

ZSTD antara -2 hingga +2. Distribusi tingkat kesulitan butir berada pada rentang -

0,721 hingga 0,165 logit dengan delapan butir berkategori sedang dan dua butir 

berkategori mudah, menunjukkan kemampuan instrumen dalam membedakan 

tingkat kemampuan responden secara proporsional. Nilai person reliability dan 

item reliability berada pada kategori baik dengan separation index > 2 yang 

menandakan daya pisah instrumen memadai. Visualisasi Wright Map 

memperlihatkan keterpaduan antara kemampuan responden dan tingkat kesulitan 

butir dalam satu skala pengukuran yang linier. Selain itu, analisis kualitatif terhadap 

respons siswa menunjukkan bahwa proses penyelesaian soal telah mencerminkan 

indikator berpikir kritis matematis menurut Facione, yaitu interpretation, analysis, 

evaluation, inference, dan explanation. Penelitian ini dibatasi pada jumlah butir dan 

cakupan responden tertentu sehingga generalisasi temuan perlu dilakukan secara 

hati-hati. Kontribusi penelitian terletak pada pengembangan instrumen berpikir 

kritis matematis berbasis RME yang tervalidasi secara konstruk dan teruji melalui 

pendekatan psikometrik modern, sehingga memberikan dasar ilmiah dan praktis 

bagi pengembangan asesmen matematika yang valid, reliabel, dan kontekstual.  

Kata kunci: Tes Berpikir Kritis Matematis, Realistic Mathematics Education, 

Exploratory Factor Analysis, Model Rasch, Pengembangan Instrumen 



 

iii 

 

ABSTRACT 

CONSTRUCT VALIDITY ANALYSIS AND ITEM CHARACTERISTICS OF RME-

BASED MATHEMATICAL CRITICAL THINKING TEST USING EFA AND 

RASCH MODEL 

This study is motivated by the need for an assessment instrument capable 

of measuring students' mathematical critical thinking skills in a valid, reliable, and 

contextual manner through the Realistic Mathematics Education (RME) approach. 

The main issue addressed is how to develop a test instrument that not only 

represents the five indicators of critical thinking proposed by Facione namely 

interpretation, analysis, evaluation, inference, and explanation but also meets 

modern psychometric measurement standards. This study aims to produce an RME-

based mathematical critical thinking test instrument that meets the criteria of 

construct validity, item difficulty, model fit, and measurement reliability. This 

research employed a quantitative approach with an instrument development design 

tested on 108 students using 10 contextual essay items. Construct validity analysis 

was conducted using Exploratory Factor Analysis (EFA) with a Kaiser-Meyer-

Olkin (KMO) value of 0.695, indicating good sample adequacy, and a significant 

Bartlett’s Test of Sphericity (p < 0.001), indicating that the data were suitable for 

further analysis. Factor extraction based on eigenvalues ≥ 1 revealed a stable 

factor structure with factor loadings ≥ 0.5 and communalities above 0.5, indicating 

adequate construct representation. Furthermore, item characteristics were 

analyzed using the Rasch Model, showing that all items met the model fit criteria 

with Infit and Outfit Mean Square (MNSQ) values ranging from 0.5 to 1.5 and ZSTD 

values between -2 and +2. The distribution of item difficulty ranged from -0.721 to 

0.165 logits, with eight items categorized as moderate and two items categorized 

as easy, indicating that the instrument is capable of proportionally distinguishing 

respondents’ ability levels. The person reliability and item reliability values were 

categorized as good with a separation index greater than 2, indicating adequate 

discriminating power of the instrument. The Wright Map visualization 

demonstrates the alignment between respondents’ abilities and item difficulty levels 

on a linear measurement scale. In addition, qualitative analysis of students’ 

responses indicates that the problem-solving processes reflect the indicators of 

mathematical critical thinking proposed by Facione, namely interpretation, 

analysis, evaluation, inference, and explanation. This study is limited by the number 

of items and the specific respondent scope, therefore the generalization of findings 

should be conducted cautiously. The contribution of this research lies in the 

development of an RME-based mathematical critical thinking instrument that has 

been construct-validated and tested using modern psychometric approaches, 

providing both scientific and practical foundations for the development of valid, 

reliable, and contextual mathematics assessments. 

Keywords: Mathematical Critical Thinking Test, Realistic Mathematics Education 

(RME), Instrument Development, Exploratory Factor Analysis (EFA), Rasch Model 
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