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Abstract

Although mathematics motivation is not an unfamiliar concept in domestic research,
the lack of a valid instrument to measure this construct—particularly at the
elementary level—remains evident. This study aimed to introduce and validate a
scale based on Self-Determination Theory (SDT) to assess elementary students'
mathematics motivation. The research employed a descriptive-survey design. The
statistical population included all third- and fourth-grade students in VVaramin during
the 2023-2024 academic year. A convenience sampling method was used to select
419 participants. The data collection tool was the Elementary Mathematics
Motivation Questionnaire (EMMQ), originally developed and validated by
Balantekin and Aoksal (2014). This questionnaire consists of 14 items measuring
three components: extrinsic motivation, amotivation, and intrinsic motivation. Face
validity was confirmed by expert review, and preliminary reliability was established
using Cronbach’s alpha. The data were analyzed using First- and second-order factor
analyses. Findings indicated that the three-dimensional structure (extrinsic
motivation, intrinsic motivation, and amotivation) of the Balantekin and Aoksal
(2014) questionnaire demonstrated acceptable validity and reliability in a sample of
Iranian students. All factor loadings were significant (>0.40), and fit indices
confirmed the model. In the second-order factor analysis, all three components
significantly contributed to the overall construct, with negligible multicollinearity.
Reliability was confirmed through Cronbach’s alpha (0h74-0.84), Dijkstra-
Henseler’s rho (0.74-0.84), and composite reliability (0.84-0.88). These results
suggest that the Balantekin and Aoksal (2014) Mathematics Motivation
Questionnaire is a valid and reliable tool for assessing elementary students’
mathematics motivation in Iran. It can be effectively utilized in educational research
and psychological interventions.
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Table 1
Factor Loadings and t-values of Items in the Mathematics Learning Motivation Questionnaire
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Figure 2
Second-order Confirmatory Factor Analysis Model in the Standardized Estimation State
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Reliability and Convergent Validity Criteria
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Discriminant Validity of the Dimensions of the Mathematics Motivation Questionnaire Based on the Fornell-
Larcker Criterion
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Table 5
Discriminant Validity of the Dimensions of the Mathematics Motivation Questionnaire Based on the Heterotrait—
Monotrait (HTMT) Criterion
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Table 6
Path Coefficients of Research Motivation Dimensions to the Overall Construct and Their Corresponding t-
Statistics
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Appendix 1:
Original and translated version of Mathematical Motivation Scale (Ballantine and Oxall, 2014)

Tirkge versiyonu

1. Matematik dersinde yer alan konulari, derste
basarili olacak. kadar 6grenmek yeterlidir.

2. Odevlerimi, yiiksek puan almak icin yaparim.

3. Matematik odevlerimi, 6gretmenim istedigi icin
yaparim.
4. Matematige, dersi gegmek i¢in ¢aligirim.

5. Matematik dersine, sadece ailemin beklentilerini
karsilamak igin ¢aligirim.

6. Matematik sorulari ¢ok zor oldugunda, bunlar
yapmaktan vazgecerim.

7. atematik dersinde ¢abuk sikilirim.

8. Matematik dersinde 6grendiklerimin bana ne yarar
saglayacagindan emin degilim

9. Matematik dersi ilgimi ¢ekmiyor.

10. Matematikle zaman gecirmek istemiyorum.

11. Matematik dersinde yiksek not almak onemli
degildir, 6nemli olan derste yer alan konular
ogrenmektir.

12. Matematikte zor sorularla ugragmaktan
hoslanirim.

13. Matematik dersi ilgimi gekiyor.

14. atematik dersine ¢aligirken mutlu oluyorum.
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