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Abstract  

Self-determination is an important psychological aspect to measure. Instruments to measure this 
aspect are still limited. This study aims to develop and validate a questionnaire to measure self-
determination in junior high school students' mathematics learning. This instrument is designed 
to measure four indicators of self-determination: autonomy, competence, relatedness, and 
willingness to engage in active learning. The research used a quantitative, descriptive approach, 
with expert validation and empirical testing. Content validity was evaluated by five validators from 
the fields of psychology, language, and mathematics education using the Q-Cochran test. The 
results of the empirical testing were analyzed for validity using Pearson Product-Moment 
correlation, and reliability was measured using Cronbach's Alpha. The Q-Cochran test results 
showed consistency in the experts' assessments. Of the 40 statements, 32 were declared valid and 
8 invalid, with a high level of reliability. Thus, the developed instrument was deemed valid and 
reliable for measuring students' autonomy, competence, relatedness, and willingness to actively 
learn in mathematics. 
Keywords: instrument validation, mathematics learning, self-determination 

 
Abstrak  

Determinasi diri merupakan salah satu aspek psikologis yang penting untuk diukur. Instrumen 
untuk mengukur aspek ini masih terbatas. Penelitian ini bertujuan mengembangkan dan 
memvalidasi instrumen angket determinasi diri siswa SMP dalam pembelajaran matematika. 
Instrumen ini dirancang untuk mengukur empat indikator determinasi diri, yaitu otonomi, 
kompetensi, keterkaitan, dan kemauan aktif belajar. Penelitian menggunakan pendekatan 
deskriptif kuantitatif melalui tahapan validasi ahli dan uji coba empiris. Validitas isi dievaluasi oleh 
lima validator dari bidang psikologi, bahasa, dan pendidikan matematika menggunakan uji Q-
Cochran. Hasil uji coba empiris dianalisis validitasnya dengan korelasi Pearson Product Moment dan 
reliabilitas diukur menggunakan Cronbach’s Alpha. Hasil uji Q-Cochran menunjukkan adanya 
keseragaman penilaian para ahli. Dari 40 pernyataan, 32 dinyatakan valid dan 8 tidak valid, dengan 
tingkat reliabilitas tinggi. Dengan demikian, instrumen yang dikembangkan dinyatakan valid dan 
reliabel untuk mengukur otonomi, kompetensi, keterkaitan, dan kemauan aktif belajar siswa dalam 
pembelajaran matematika. 
Kata kunci: determinasi diri, pembelajaran matematika, validasi instrumen 
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INTRODUCTION 

Mathematics learning at the junior high school level plays a crucial role in developing 

students’ logical, analytical, and systematic thinking skills. However, various studies have revealed 

that mathematics instruction in Indonesia remains predominantly procedural and outcome-

oriented, rather than emphasizing conceptual understanding and students’ learning motivation. 

This condition affects students’ engagement and independence in learning mathematics, which 

reflects one of the key indicators of low self-determination among learners (Ferdianto & Hartinah, 

2020; Widjaja et al., 2015). 

Self-determination is one of the essential psychological constructs in education that explains 

the extent to which an individual engages in learning activities autonomously, feels competent, 

establishes positive relationships within the learning environment, and demonstrates an active 

willingness to learn (Ryan & Deci, 2000; Suprayogi et al., 2022). In the context of mathematics 

learning, self-determination plays a vital role in fostering students’ intrinsic motivation, 

perseverance in facing challenges, and their ability to connect learning experiences with real-life 

situations. Intrinsic motivation, which arises from students’ need to feel competent and 

autonomous, serves as a key driving force that encourages them to actively engage in the learning 

process (Rahman et al., 2020). Research has shown that students with higher levels of intrinsic 

motivation are more likely to engage in challenging learning activities, including those in 

mathematics learning (Purnamasari, 2024). 

Several previous studies have developed instruments to measure learning motivation or 

attitudes toward mathematics (Rahmawati & Nugraha, 2021; Utami & Rosyidi, 2019). However, 

most of these instruments have not specifically measured self-determination within the framework 

of Self-Determination Theory (SDT), which encompasses the basic psychological needs of 

autonomy, competence, and relatedness, let alone incorporate the aspect of active learning 

motivation, which is particularly relevant in the Indonesian mathematics learning context.. The 

development of instructional instruments and the measurement of learning motivation within local 

contexts have, however, become a growing focus in Indonesian educational research. For instance, 

several studies have explored the effectiveness of the Realistic Mathematics Education (RME) 

approach in enhancing students’ algebraic thinking skills (Musyrifah et al., 2023) dan validasi 

instrumen berbasis konteks lokal untuk memastikan kesesuaian budaya dan bahasa siswa SMP 

(Asmarani, 2024). 

Building upon these findings, this study seeks to extend previous research by developing 

and validating a self-determination instrument that is relevant to the context of mathematics 

learning at the junior high school level. The validation process was carried out in three stages: 

content validity by experts and empirical validity through pilot testing with eighth-grade students. 
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Data were analyzed using the Q-Cochran test to examine the uniformity of expert judgments for 

content validity, the Pearson Product-Moment correlation to assess empirical validity, and 

Cronbach’s Alpha to measure the reliability of the instrument. Theoretically, this study is grounded 

in the Self-Determination Theory (SDT), which emphasizes the fulfillment of basic psychological 

needs as the foundation for autonomous and meaningful learning motivation (Deci & Ryan, 2000). 

which emphasizes that human motivation develops optimally when the basic psychological needs 

for autonomy, competence, and relatedness are fulfilled. This study extends the theoretical 

framework by introducing a fourth dimension, active learning motivation, as a form of 

motivational actualization reflected in students’ learning behavior in mathematics. 

The novelty of this study lies in the development of a self-determination instrument 

encompassing four key indicators, autonomy, competence, relatedness, and active learning 

motivation, which are contextually designed for mathematics learning among junior high school 

students in Lhokseumawe City. The instrument was empirically validated and adapted to local 

cultural characteristics, making it a reliable tool for assessing students’ levels of self-determination 

while contributing to further research in mathematics education and educational psychology. 

Based on this rationale, the present study aims to validate a self-determination instrument in 

mathematics learning through content, face, and empirical validity tests, in order to produce a 

comprehensive and contextually relevant instrument for measuring the self-determination levels 

of junior high school students. 

 

METHOD  

This study employed a descriptive quantitative approach with an instrument validation 

design. The purpose of the study was to develop and examine the validity and reliability of a self-

determination questionnaire for junior high school students in mathematics learning. The 

validation process was carried out in two stages: content and face validity by experts, and empirical 

testing with students. The content validity was conducted by five experts from different fields, 

consisting of one psychology expert, one Indonesian language expert, one mathematics education 

lecturer, and two junior high school mathematics teachers. The involvement of multidisciplinary 

experts was intended to ensure that the instrument met substantive, linguistic, and pedagogical 

standards. Meanwhile, the empirical test was conducted at one public junior high school in 

Lhokseumawe City, Aceh, involving 26 eighth-grade students selected through purposive 

sampling. The participants were chosen based on their availability and willingness to complete the 

questionnaire thoroughly and honestly. 

The self-determination questionnaire was developed to measure students’ levels of 

willingness, independence, and intrinsic motivation in facing challenges and completing 



Measuring Students’ Self Determination in Mathematics Learning: An Instrument Validation Study 
 

AJME Vol. 7 No. 2 – 2025                                                103 

mathematical tasks. The structure of the questionnaire consists of four main parts: the respondent 

identity section, which includes basic information such as name, gender, and class; the response 

instructions, which guide students to answer each statement honestly; the rating scale, which uses 

a four-point Likert scale, Strongly Agree (SA), Agree (A), Disagree (D), and Strongly Disagree 

(SD), designed asymmetrically without a neutral option to encourage respondents to take a clear 

position on each statement (Koo, 2025; Kusmaryono et al., 2022; Mason, 2025; Ramezani et al., 

2025; Safitri, 2024) as well as the questionnaire statements, which were constructed based on four 

main indicators of self-determination: autonomy, competence, relatedness, and active learning 

motivation. 

The instrument consists of 40 statements, with each indicator containing ten items evenly 

divided into five positive and five negative statements. Each item was rated using a four-point 

Likert scale, ranging from 1 to 4. The construction of the items was guided by the principles of 

the Self-Determination Theory (SDT) (Deci & Ryan, 2002), which was adapted to the context of 

mathematics learning at the junior high school level. The validation procedure was carried out in 

several stages. First, an initial draft of the instrument was developed based on theoretical 

foundations and a review of relevant literature on self-determination and mathematics learning. 

Second, the instrument underwent content and face validation by five experts to assess the 

relevance, clarity of wording, and representativeness of the construct. Third, the results of the 

content validation were analyzed using the Q-Cochran statistical test to determine whether the 

experts provided consistent judgments across all aspects of the instrument. The hypotheses used 

in this test were as follows: 

H₀: The experts provided consistent judgments 

H₁: The experts provided different judgments 

The testing criteria were established such that H₀ is accepted if the Asymp. Sig value ≥ 	0.05 

and rejected if the value is < 	0.05. A significance value of ≥ 	0.05 indicates uniformity among 

expert judgments, signifying that the instrument possesses good content validity. After the results 

of the content and face validation were analyzed, the instrument was revised based on the experts’ 

feedback. Subsequently, an empirical test was conducted with 26 eighth-grade junior high school 

students to obtain data for empirical validity and reliability analysis. 

The empirical validity was tested using the item–total correlation with the Pearson Product-

Moment technique to determine the relationship between each item and the total construct score. 

An item was considered valid if the calculated r-value was greater than the critical r-table value at 

a significance level of 0.05. Meanwhile, the instrument’s reliability was measured using the 

Cronbach’s Alpha coefficient, with the criterion that the instrument is considered reliable if α ≥ 

0.60. The overall data analysis procedure is illustrated in Figure 1. 
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Figure 1. Data Analysis Technique 

All statistical analyses were conducted using SPSS Statistics version 27. The results of the 

content, face, empirical validity, and reliability tests served as the basis for determining the 

feasibility and internal consistency of the self-determination instrument in mathematics learning. 

All components of the research method were systematically integrated, in which expert validation 

ensured theoretical and linguistic appropriateness, while the empirical testing provided a strong 

empirical foundation for the reliability and construct accuracy of the developed instrument. 

 

RESULTS AND DISCUSSION  

The results of this study present the process and findings from the content, face, and 

empirical validity tests of the self-determination questionnaire for students in mathematics 

learning. The analysis was conducted based on expert evaluations and empirical test data obtained 

from eighth-grade junior high school students. The findings are presented to illustrate the degree 

of consistency among expert judgments, the appropriateness of questionnaire items, and the 

internal consistency of the instrument in measuring students’ autonomy, competence, relatedness, 

and active learning motivation. Detailed results and interpretations of the content validity test for 

the self-determination instrument are presented in Table 1, which shows the comparison of 

significance values for each validated aspect. 

Table 1. Results of the Content Validity Assessment of the Self-Determination Questionnaire 
Test Statistics 

N 7 
 Cochran's Q 4.000a 
 df 4 
 Asymp. Sig. .406 
a. 1 is treated as a success. 

Table 1 shows that the Asymp. Sig value = 0.406, which is greater than the significance level of 

0.05. Based on this result,  	𝐻! s accepted, indicating that the experts provided consistent 

judgments regarding the content validity of the developed self-determination questionnaire items.  
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Subsequently, the empirical validity test was conducted using data obtained from a pilot test 

involving 29 eighth-grade students from a school with characteristics similar to the main research 

subjects. Data were analyzed using the Pearson Product Moment correlation, which examines the 

relationship between each item score and the total questionnaire score. The analysis results 

revealed that eight items did not meet  the validity criteria because their correlation coefficients 

(r_calculated < r_table). With 29 respondents, the critical r_table value (n = 29) was 0.367. The 

complete results of the empirical validity analysis of the self-determination instrument using SPSS 

Statistics 27 are presented in Table 2. 

Table 2. Results of the Validity Test of the Self-Determination Questionnaire 
Indicator Type Statement 𝒓𝒗𝒂𝒍𝒖𝒆 Sig. Description 

Autonomy (+) 𝑃1 0.493 0.007 Valid 
(+) 𝑃2 0.529 0.003 Valid 
(+) 𝑃3 0.215 0.262 Invalid 
(+) 𝑃4 0.838 0.041 Valid 
(+) 𝑃5 0.033 0.864 Invalid 
(−) 𝑃6 0.573 0.001 Valid 
(−) 𝑃7 0.561 0.002 Valid 
(−) 𝑃8 0.347 0.065 Invalid 
(−) 𝑃9 0.707 0.001 Valid 
(−) 𝑃10 0.418 0.024 Valid 

Competence (+) 𝑃11 0.536 0.003 Valid 
(+) 𝑃12 0.492 0.007 Valid 
(+) 𝑃13 0.547 0.002 Valid 
(+) 𝑃14 0.439 0.017 Valid 
(+) 𝑃15 0.555 0.002 Valid 
(−) 𝑃16 0.312 0.099 Invalid 
(−) 𝑃17 0.398 0.033 Valid 
(−) 𝑃18 0.433 0.019 Valid 
(−) 𝑃19 0.162 0.401 Invalid 
(−) 𝑃20 0.390 0.037 Valid 

Relatedness (+) 𝑃21 0.556 0.002 Valid 
(+) 𝑃22 0.116 0.548 Invalid 
(+) 𝑃23 0.510 0.005 Valid 
(+) 𝑃24 0.421 0.023 Valid 
(+) 𝑃25 0.464 0.011 Valid 
(−) 𝑃26 0.347 0.065 Invalid 
(−) 𝑃27 0.589 0.001 Valid 
(−) 𝑃28 0.457 0.013 Valid 
(−) 𝑃29 0.543 0.002 Valid 
(−) 𝑃30 0.426 0.021 Valid 

Active  
Learning 

Motivation 

(+) 𝑃31 0.646 0.001 Valid 
(+) 𝑃32 0.491 0.007 Valid 
(+) 𝑃33 0.489 0.007 Valid 
(+) 𝑃34 0.564 0.001 Valid 
(+) 𝑃35 0.564 0.001 Valid 
(−) 𝑃36 0.394 0.034 Valid 
(−) 𝑃37 0.33 0.081 Invalid 
(−) 𝑃38 0.586 0.001 Valid 
(−) 𝑃39 0.464 0.011 Valid 
(−) 𝑃40 0.574 0.001 Valid 
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Based on the validity test results presented in Table 2, it can be clearly identified which items 

were declared valid and which were not. An item was considered valid if it met the criteria of 

r_calculated > r_table or had a significance value of Sig. < 0.05. From the analysis, eight statements 

did not meet the validity criteria and were therefore considered invalid. 

The reliability test of the self-determination questionnaire was conducted using the 

Cronbach’s Alpha formula, with the criterion that the instrument is considered reliable if the 

Cronbach’s Alpha value is > 	0.60. The results of the reliability calculation using SPSS Statistics 

27 are presented in Table 3. 

Table 3. Reliability of the Self-Determination Questionnaire Statements 
Reliability Statistics 

Cronbach's Alpha N of Items 
.899 40 

  

 As shown in Table 3, the reliability test results indicate that the Cronbach’s Alpha 

coefficient for the 40 questionnaire items was 0.899. This value demonstrates that Cronbach’s 

Alpha > 0.6 (Arikunto, 2013; Azwar, 2012; Sugiyono, 2019), confirming that the instrument has 

good internal consistency for measuring students’ levels of self-determination. This study aimed 

to validate a self-determination questionnaire instrument for junior high school students in 

mathematics learning based on four indicators, namely autonomy, competence, relatedness, and 

active learning willingness. Unlike most previously developed self-determination instruments, 

which typically focus on the three basic psychological needs proposed in Self-Determination 

Theory (SDT), autonomy, competence, and relatednessthis study explicitly introduces active 

learning willingness as an additional indicator. The inclusion of this indicator responds to the 

contextual demands of mathematics learning, which requires students’ active engagement in 

reasoning, problem solving, and mathematical communication. 

 The results of the content validity analysis using Aiken’s V coefficient indicated that all 

items met the established content validity criteria. This finding suggests that each item 

appropriately represents its corresponding indicator within the self-determination construct. These 

results are consistent with previous studies emphasizing the importance of content validity in the 

development of psychometric instruments, particularly those measuring motivational and affective 

constructs in educational contexts (Ryan & Deci, 2018). Furthermore, the Q-Cochran test showed 

no significant differences among expert judgments, indicating homogeneous evaluations of item 

appropriateness. This consistency among experts strengthens the evidence of content validity and 

suggests that the instrument was developed in alignment with a clear and coherent theoretical 
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framework. Similar approaches have been reported in earlier validation studies, where agreement 

among experts was used to support the robustness of instrument development processes. 

 Empirical testing demonstrated that most items were statistically valid, and the instrument 

exhibited high internal consistency, as reflected by the Cronbach’s Alpha coefficient. These 

findings align with prior research reporting strong reliability for self-determination instruments 

grounded in SDT when indicators are clearly operationalized and contextually relevant (Hamzah, 

2020; Shank et al., 2025). The primary contribution of this study lies in the addition of the active 

learning willingness indicator, which has not been explicitly incorporated into self-determination 

questionnaires in previous studies.  

 In the context of mathematics learning, active learning willingness reflects students’ 

internal readiness and motivation to engage actively in learning activities, such as asking questions, 

expressing ideas, exploring multiple solution strategies, and reflecting on their mathematical 

thinking. This indicator complements the three basic psychological needs by emphasizing 

behavioral engagement, a dimension that is particularly crucial in mathematics classrooms. 

Previous studies have generally conceptualized student engagement as an outcome of self-

determination rather than as an integral dimension measured within the construct itself (Jang et 

al., 2016). By positioning active learning willingness as a distinct indicator, the instrument 

developed in this study provides a more comprehensive and context-sensitive measurement of 

students’ self-determination in mathematics learning. Consequently, this instrument offers both 

theoretical enrichment and practical utility for educators and researchers seeking to assess and 

foster students’ motivational engagement in mathematics. Overall, the findings not only confirm 

earlier research regarding the validity and reliability of self-determination instruments but also 

extend the existing literature by integrating an indicator that captures students’ active involvement 

in mathematical learning processes. 

 

CONCLUSION  

This study successfully developed and validated a self-determination questionnaire for 

mathematics learning, encompassing four key indicators: autonomy, competence, relatedness, and 

active learning motivation. The analysis showed homogeneous expert judgments regarding item 

relevance, while the empirical and reliability tests produced a valid and internally consistent 

instrument (𝛼	 = 	0.899). The novelty of this research lies in the inclusion of the active learning 

motivation dimension as an extension of the Self-Determination Theory (SDT), which is 

particularly relevant to the context of junior high school mathematics learning. The limitation of 

this study lies in the relatively small number of respondents, which has not yet represented the 

diversity of schools. Therefore, future research is recommended to revalidate this instrument with 
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a larger and more varied sample and to integrate it with other variables such as learning motivation 

and mathematics achievement. 
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