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This study evaluated the psychometric properties of a mathematics-
specific adaptation of Liu and Wang’s Academic Self-Concept scale
among 252 senior high school students. The 20-item Mathematics
Academic Self-Concept (MASC) scale was specified as two correlated
factors: Mathematics Academic Confidence and Mathematics Academic
Effort. [tem-rest correlations ranged from 0.299 to 0.616. Confirmatory
factor analysis with ordinal indicators and DWLS estimation yielded
inadequate global fit (RMSEA = 0.154, CFI = 0.852, TLI = 0.833, SRMR =
0.121, NFI = 0.831, and IFI = 0.852), although GFI was 0.935. Average
variance extracted was 0.310 for Confidence and 0.305 for Effort, while
composite reliability was approximately 0.817 and 0.810, respectively.
The latent-factor correlation was 0.817, exceeding the square root of
AVE for each factor and failing the Fornell-Larcker criterion. Cronbach’s
alpha values were 0.778 for Confidence, 0.756 for Effort, and 0.853 for
the full scale. Thus, the scale demonstrated internal consistency, but the
present analysis did not establish satisfactory factorial, convergent, or
discriminant validity. Further theory-informed investigation and
independent validation are required.

Keywords: Mathematics Academic Self-Concept, Construct Validity,
Reliability, Confirmatory Factor Analysis

1. Introduction

Students’ mathematics achievement is associated with cognitive as well as affective factors,
including academic self-concept (Ding, Klapp, & Hansen, 2024; Granello et al., 2025). Academic
self-concept refers to students’ perceptions of their academic competence and their capacity to
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learn successfully (Kaedabi-Donkor et al., 2025). Research has linked it to motivation, persistence,
and achievement (Sewasew & Schroeders, 2019; Tanadi, Hartini, & Putra, 2020; Abaidoo et al.,
2021).

Liu and Wang (2005) developed an academic self-concept scale for secondary school students in
Singapore. It distinguishes academic confidence, or perceived academic competence, from
academic effort, which concerns students’ engagement and willingness to work on academic tasks
(Lesmana, 2019). These dimensions provide a starting point for examining self-concept in a
particular subject.

The scale has subsequently been examined in other educational settings. Matovu (2014) tested its
two-factor structure using structural equation modeling, while Granero-Gallegos et al. (2021)
studied a Spanish adaptation through exploratory and confirmatory factor analyses and examined
measurement invariance. Such findings support further investigation of the scale, rather than
assuming that its structure will remain unchanged across contexts.

Because the original items refer to academic work generally, they may not fully capture how
students perceive their abilities and efforts in mathematics. This distinction matters: mathematics
learning is shaped by students’ confidence, anxiety, and experiences with challenging tasks
(Delima & Cahyawati, 2021; van Hoogmoed et al., 2024; Granello et al., 2025). Mathematics self-
concept has also been associated with engagement and achievement (Kaskens et al., 2020;
Agustina, Kismiantini, & Radite, 2024). A mathematics-specific adaptation therefore warrants
empirical testing.

Research on students’ mastery profiles has also been used to reconsider the selected topics in
mathematics education courses (Purba et al., 2025), illustrating the value of evidence about
students’ mathematical knowledge when making educational decisions.

Adapting item wording is not sufficient to establish that the original two-factor structure applies to
mathematics. Confirmatory factor analysis (CFA) can test whether the observed responses are
consistent with the proposed confidence and effort factors (Putri et al., 2023; Umar & Nisa, 2020).
Reliability analysis offers separate evidence about the consistency of scores. Both forms of
evidence are needed when assessing an adapted instrument.

This study therefore aimed to adapt the Liu and Wang scale to mathematics, test the proposed two-
factor structure using CFA, and assess score reliability among senior high school students.
2. Methods

The study used a mathematics-specific Indonesian adaptation of Liu and Wang’s (2005) Academic
Self-Concept scale, retaining the confidence and effort dimensions examined in earlier work

This is an open access article under the HYPERLINK "https://creativecommons.org/licenses/by/4.0/" CC BY 4.0 license.
Copyright ©2025 by Author. Published by Universitas Kristen Indonesia

92



Edumatsains, Volume 11, Issue. 2, October 2026, pp 91-102

(Matovu, 2014; Granero-Gallegos et al., 2021). The 20-item Mathematics Academic Self-Concept
(MASC) scale assigned odd-numbered items to Mathematics Academic Confidence and even-
numbered items to Mathematics Academic Effort. Responses used a seven-point Likert scale from
Strongly Disagree to Strongly Agree. Table 1 presents the adapted items.

A total of 252 senior high school students provided responses to the 20 MASC items, rated on a
seven-point Likert scale. Negatively worded items were reverse-scored before analysis, as
confirmed by the researchers. The dataset was analyzed in JASP (Version 0.95.4). The output
identifies corrected item—rest correlations in the reliability analysis and a two-factor CFA estimated
with diagonally weighted least squares (DWLS), treating indicators as ordinal. The specified
factors were Mathematics Academic Confidence (10 odd-numbered items) and Mathematics
Academic Effort (10 even-numbered items). Global fit was assessed using chi-square significance,
RMSEA, CFI, TLI, SRMR, GFI, NFI, and IFI. Standardized loadings, average variance extracted
(AVE), composite reliability (CR), and the estimated factor correlation were used to examine
psychometric evidence. Discriminant validity was evaluated by comparing the square root of each
factor's AVE with the absolute latent-factor correlation (Fornell & Larcker, 1981).

Table 1. Modified Mathematics Academic Self-Concept (MASC) Scale
No. Mathematics Academic Self-Concept Scale Items Original Subscale
1 Ican follow mathematics lessons easily. academic confidence

I often daydream during mathematics lessons.
I am able to help my classmates with mathematics

academic effort

3 . academic confidence
assignments.

4 I qftep complete mathematics assignments without academic effort
thinking carefully.
If I study hard, I believe I can achieve better .

5 . academic confidence
mathematics scores.

6 I pay attention to the teacher during mathematics academic effort
lessons.
Most of my classmates are better at mathematics than I .

7 am academic confidence

8  Istudy hard when preparing for mathematics tests. academic effort
M her thinks th h i ility i .

9 y teacher thinks that my mathematics ability is not academic confidence
very good.

10 I am usually interested in mathematics lessons. academic effort
I often forget the mathematics material that I have .

11 academic confidence
learned.

12 I will do my be§t to achieve good grades in academic effort
mathematics this semester.
I feel anxious when the mathematics teacher asks me .

13 academic confidence

questions.
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14 I often feel like giving up when learning mathematics.  academic effort
15 Tam fairly good at most mathematics topics. academic confidence
16 I often wait for mathematics lessons to end quickly. academic effort

I usually obtain poor scores on mathematics

17 . academic confidence
assignments and tests.

13 I do not give up easily when facing difficult academic effort
mathematics problems.
I am able to achieve better results than many of my .

19 . . academic confidence
classmates in mathematics.

20 I am unwilling to put in more effort when completing academic effort

mathematics assignments.

3. Result and Discussion
3.1 Item—Rest Correlation Analysis

The item statistics in Table 2 were traced to the ‘Frequentist Individual Item Reliability Statistics’
output in JASP (Version 0.95.4), with the ‘item—rest correlation’ option selected. Each estimate is
the correlation between an item and the score for the remaining items, not a Rasch infit/outfit
measure or an item response theory fit statistic. Item-rest correlations were examined descriptively
as part of internal-consistency analysis; they do not constitute a separate test of CFA model fit.

Table 2. Corrected Item—Rest Correlations

Item Estimate
ACl1 0.476
AE2 0.526
AC3 0.418
AE4 0.345
ACS5 0.325
AE6 0.346
AC7 0.397
AES8 0.299
AC9 0.498
AE10 0.550
ACl11 0.410
AE12 0.326
AC13 0.523
AE14 0.616
AC15 0.423
AE16 0.494

This is an open access article under the HYPERLINK "https://creativecommons.org/licenses/by/4.0/" CC BY 4.0 license.
Copyright ©2025 by Author. Published by Universitas Kristen Indonesia

94



Edumatsains, Volume 11, Issue. 2, October 2026, pp 91-102

AC17 0.534
AEI8 0.415
ACI19 0.469
AE20 0.354

Corrected item—rest correlations ranged from 0.299 (AES8) to 0.616 (AE14). All estimates were
positive; AE8 was close to the commonly used descriptive reference of 0.30. These associations
suggest that the items generally align with the remaining scale items, but they cannot establish
dimensionality, inferential item fit, or adequate construct validity. Item retention should therefore
be considered in conjunction with item content and CFA evidence.

3.2 Confirmatory Factor Analysis (CFA)

Before factor analysis, sampling adequacy was examined using the Kaiser-Meyer—Olkin (KMO)
measure and Bartlett’s test of sphericity. These procedures assess whether the observed correlations

are suitable for factor analysis, but they are not tests of the proposed CFA model itself (Amerioun
et al., 2018).

Table 3. KMO (Kaiser Meyer-Olkin) test dan Bartlett's Test of Sphericity
KMO (Kaiser Meyer-Olkin) test dan Bartlett's Test of Sphericity

Kaiser-Meyer-Olkin (KMO) 0.818
Bartlett's test of sphericity X2 1959
df 190
p <.001

The KMO value was 0.818, and Bartlett’s test was significant (x> = 1959, df = 190, p <0.001). The
data therefore showed sufficient inter-item correlation for factor analysis. These results should not,
however, be interpreted as evidence that the hypothesized two-factor model fits the data.

CFA tests the proposed relationship between observed items and latent factors against the
covariance patterns in the data. A significant chi-square test (p < 0.05) rejects exact model fit; it
does not indicate that the model is acceptable. Because the chi-square test is influenced by sample
size and model complexity, the result is considered alongside approximate fit indices (Stone, 2021).

RMSEA reflects approximate misfit, and CFI indicates improvement relative to a baseline model.
Other measures, including SRMR and TLI, can help clarify the pattern of fit. Rather than treating
any one cutoff as decisive, the indices should be interpreted jointly and in relation to the model
being evaluated (Goretzko et al., 2024; Groskurth et al., 2024). Table 4 summarizes the indices
available for this study.
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Table 4. Results of the Goodness of Fit (GoF) Analysis of the Mathematics Academic Self-
Concept (MASC) Scale

Matrix Criteria Value Interpretation
Chi-square exact-fit test p>.05 p <.001 Misfit

RMSEA <.08 0.154 Misfit

GF1 > .90 0.935 Favorable

CFI > .90 0.852 Misfit

TLI > .90 0.833 Misfit

SRMR <.08 0.121 Misfit

NFI >.90 0.831 Misfit

IF1 >.90 0.852 Misfit

The JASP results show RMSEA =0.154 (90% CI1[0.145,0.162]), CFI=0.852, TLI=0.833, SRMR
=0.121, NFI = 0.831, and IFI = 0.852. Although GFI = 0.935 exceeded a conventional reference
of 0.90, the overall pattern indicates inadequate fit of the unmodified two-factor CFA model.

Table 5. Factor Loading Mathematics Academic Self-Concept (MASC)

Factor Indicator Std. estimate

Mathematics Academic Confidence  ACl1 0.579
AC3 0.517
ACS5 0.483
AC7 0.515
AC9 0.612
ACl11 0.489
AC13 0.600
AC15 0.512
AC17 0.644
AC19 0.596

Mathematics Academic Effort AE2 0.599
AE4 0.400
AE6 0.492
AES8 0.428
AE10 0.647
AE12 0.543
AE14 0.726
AE16 0.563
AE18 0.538
AE20 0.511
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Standardized loadings for Mathematics Academic Confidence ranged from 0.483 to 0.644, and
loadings for Mathematics Academic Effort ranged from 0.400 to 0.726 (Table 5). The complete
JASP output reports AVE values of 0.310 for Confidence and 0.305 for Effort, both below the
commonly cited 0.50 reference level. The corresponding composite reliability estimates, computed
from the standardized loadings using the conventional construct-reliability formula, were
approximately 0.817 and 0.810. This combination suggests acceptable composite reliability but
insufficient convergent validity, consistent with the poor global model fit (Fornell & Larcker,
1981).

The standardized correlation between Mathematics Academic Confidence and Mathematics
Academic Effort was 0.817 in the saved JASP results. The square roots of AVE were approximately
0.557 and 0.552, respectively, both lower than this factor correlation. Equivalently, the shared
variance between factors (1> = 0.667) exceeded either AVE. The Fornell-Larcker criterion was thus
not met, indicating insufficient discriminant validity in the current two-factor specification. This
result does not by itself show that the factors are identical, but it raises concerns about their
empirical distinctiveness.

Table 5a. Discriminant Validity Based on the Fornell-Larcker Criterion

Factor AVE VAVE Correlation (1)
Confidence 0.310 0.557 0.817
Effort 0.305 0.552 0.817

3.3 Reliability Analysis

Reliability concerns the consistency of scores under a given measurement procedure. Cronbach’s
alpha provides an estimate of internal consistency, although it does not establish that an instrument
measures the intended construct. Values around 0.70 are often used as a practical reference point,
subject to the study context and purpose (Razaki, Ismail, & Anuar, 2023; Li & Lay, 2024).

Table 6. Reliability Mathematics Academic Self-Concept (MASC)
Coefficient a

Mathematics Academic Confidence 0.778
Mathematics Academic Effort 0.756
total 0.853

Cronbach’s alpha was 0.778 for Mathematics Academic Confidence, 0.756 for Mathematics
Academic Effort, and 0.853 for the total scale as presented in the original manuscript (Table 6).
The stored CFA output further reports reliability values, but these depend on the estimator and
reliability definition and should not be conflated with the original alpha statistics. Composite
reliability values computed from the standardized loadings were approximately 0.817 and 0.810.
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These findings support internal consistency but do not override the convergent- and discriminant-
validity limitations.

The exact-fit test was significant (p < 0.001), contrary to the initial manuscript's interpretation of
this result as acceptable fit. A significant chi-square indicates rejection of exact fit. Bartlett’s test
(* = 1959, df = 190) concerns factorability rather than CFA model fit.

The model exhibited unfavorable values for several complementary indices (RMSEA = 0.154, CFI
=0.852, TLI = 0.833, SRMR = 0.121, NFI = 0.831, and IFI = 0.852). Although GFI was 0.935,
interpreting this measure alone would overlook substantial misfit. The RMSEA confidence interval
of approximately 0.145-0.162 further reinforces the concern. AGFI and ¥?/df were not present in
the saved CFA output. The model was intentionally left unmodified to report the original empirical
findings, rather than introducing post hoc changes solely to improve numerical fit.

The findings also revealed important validity limitations. AVE was 0.310 for Confidence and 0.305
for Effort, suggesting that the factors did not explain a majority of their indicators' variance. The
factor correlation (r = 0.817) exceeded both square roots of AVE (0.557 and 0.552), failing the
Fornell-Larcker discriminant-validity criterion. Thus, even though the alpha and composite
reliability estimates indicated internal consistency, the available CFA evidence did not support
adequate convergent or discriminant validity for the proposed two-factor measurement structure.

The initial two-factor model was retained without post hoc modifications because the aim was to
evaluate, rather than force acceptance of, the hypothesized structure. Modification indices in the
JASP output may inform further investigation, but any future cross-loading or correlated error term
would require a defensible substantive explanation and preferably confirmation with new data.
Further studies should also document the translation and content-validation process in full. These
limitations qualify the psychometric evidence presented here.

Figure 1. Hypothesized two-factor MASC structure with standardized loadings (schematic; factor
correlation r = 0.817; residual arrows are not displayed).
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r=0.817
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Standardized factor loadings; schematic, not a software-exported CFA path diagram

Taken together, the scale showed useful internal-consistency evidence, but fit indices, AVE, and
the Fornell-Larcker comparison did not support the proposed two-factor structure adequately. The
present findings are best interpreted as a critical evaluation of an adapted measure, rather than as
confirmation that its construct validity has been established.

4. Conclusion

This study examined a mathematics-specific adaptation of the 20-item Academic Self-Concept
scale among 252 senior high school students. The corrected item-rest correlations ranged from
0.299 to 0.616 and reflect associations with the remaining scale items, not item-fit statistics. KMO
= 0.818 and a significant Bartlett's test indicated that the correlation matrix was suitable for factor
analysis. Nevertheless, the unmodified two-factor CFA did not fit the observed data adequately:
RMSEA =0.154, CFI=0.852, TLI =0.833, SRMR =0.121, NFI = 0.831, and IFI = 0.852, despite
GFI=0.935.

The confidence and effort subscales had AVE values of 0.310 and 0.305, respectively, while
composite reliability was approximately 0.817 and 0.810. A latent factor correlation of 0.817
exceeded the square root of AVE for both factors, so the Fornell-Larcker discriminant-validity
criterion was not met. Although the original alpha coefficients indicated adequate internal
consistency (0.778 and 0.756; total 0.853), factorial, convergent, and discriminant validity were
not established. The results therefore support further theory-informed development and
independent evaluation of the scale rather than immediate use as a fully validated measure.

5. Aknowledgments

The authors thank the students who participated in the study.

This is an open access article under the HYPERLINK "https://creativecommons.org/licenses/by/4.0/" CC BY 4.0 license.
Copyright ©2025 by Author. Published by Universitas Kristen Indonesia

99



Edumatsains, Volume 11, Issue. 2, October 2026, pp 91-102

6. References

Abaidoo, A., Amoako, 1., Mahama, 1., & Edward, O. B. (2021). Resilience and academic self-
concept as explanatory variables of achievement motivation among college students. European
Scientific Journal ESJ, 17(35), 23-48. https://doi.org/10.19044/es].2021.v17n35p246

Agustina, T. R., Kismiantini, K., & Radite, R. (2024). The effect of mathematical problem-solving
ability and mathematics self-concept on learning achievement. Jurnal Riset Pendidikan
Matematika, 11(1), 27-40. https://doi.org/10.21831/jrpm.v11i1.73046

Amerioun, A., Alidadi, A., Zaboli, R., & Sepandi, M. (2018). The data on exploratory factor
analysis of factors influencing employees effectiveness for responding to crisis in Iran military
hospitals. Data in brief, 19, 1522-1529. https://doi.org/10.1016/j.dib.2018.05.117

Askarno, A., & Nendi, I. (2023). Analisis Pengaruh Budaya Organisasi, Kepemimpinan
Transformatif dan Self Effycacy Terhadap Kinerja Dosen engan Knowledge Sharing Sebagai
Variabel Intervening di Universitas Swadaya Gunung Jati Cirebon. Journal of Economics and
Business UBS, 12(5), 2988-3008. https://doi.org/10.52644/joeb.v12i5.579

Delima, N., & Cahyawati, D. (2021). Students’ mathematics self-concept, mathematics anxiety and
mathematics self-regulated learning during the covid-19 pandemic. Jurnal Pendidikan
Matematika, 15(2), 103-114. https://doi.org/10.22342/jpm.15.2.13200.103-114

Ding, Y., Klapp, A., & Yang Hansen, K. (2024). The importance of mathematics self-concept and
self-efficacy for mathematics achievement: A comparison between public and independent schools
in Sweden. Educational Psychology, 44(8), 872-892.
https://doi.org/10.1080/01443410.2024.2410217

Fornell, C., & Larcker, D. F. (1981). Evaluating structural equation models with unobservable
variables and measurement error. Journal of Marketing Research, 18(1), 39-50.
https://doi.org/10.1177/002224378101800104

Goretzko, D., Siemund, K., & Sterner, P. (2024). Evaluating model fit of measurement models in
confirmatory factor analysis. Educational and Psychological Measurement, 84(1), 123-144.
https://doi.org/10.1177/00131644231163813

Granero-Gallegos, A., Baena-Extremera, A., Escaravajal, J. C., & Bafos, R. (2021). Validation of
the Academic Self-Concept Scale in the Spanish university context. Education Sciences, 11(10),
653. https://doi.org/10.3390/educscil 1100653

Granello, F., Cuder, A., Doz, E. et al. Improving math self-efficacy and math self-concept in middle
school: a narrative systematic review. FEur J Psychol Educ 40, 42 (2025).
https://doi.org/10.1007/s10212-025-00939-5

Groskurth, K., Bluemke, M., & Lechner, C. M. (2024). Why we need to abandon fixed cutoffs for
goodness-of-fit indices: An extensive simulation and possible solutions. Behavior Research
Methods, 56(4), 3891-3914. https://doi.org/10.3758/s13428-023-02193-3

Kaedabi-Donkor, R., Owusu Amponsah, M., Yusuf Dramanu, B., & Britwum, F. (2025). Gender
and age variations in academic self-concept and academic achievement of distance learners at the
college of distance education: a quantitative cross-sectional study. Cogent Education, 12(1).
https://doi.org/10.1080/2331186X.2025.2493013

This is an open access article under the HYPERLINK "https://creativecommons.org/licenses/by/4.0/" CC BY 4.0 license.
Copyright ©2025 by Author. Published by Universitas Kristen Indonesia

100


https://doi.org/10.19044/esj.2021.v17n35p246
https://doi.org/10.21831/jrpm.v11i1.73046
https://doi.org/10.1016/j.dib.2018.05.117
https://doi.org/10.52644/joeb.v12i5.579
https://doi.org/10.22342/jpm.15.2.13200.103-114
https://doi.org/10.1080/01443410.2024.2410217
https://doi.org/10.1080/01443410.2024.2410217
https://doi.org/10.1080/01443410.2024.2410217
https://doi.org/10.1177/00131644231163813
https://doi.org/10.3390/educsci11100653
https://doi.org/10.1007/s10212-025-00939-5
https://doi.org/10.1007/s10212-025-00939-5
https://doi.org/10.1007/s10212-025-00939-5
https://doi.org/10.3758/s13428-023-02193-3
https://doi.org/10.1080/2331186X.2025.2493013
https://doi.org/10.1080/2331186X.2025.2493013
https://doi.org/10.1080/2331186X.2025.2493013

Edumatsains, Volume 11, Issue. 2, October 2026, pp 91-102

Kaskens, J., Segers, E., Goei, S. L., Van Luit, J. E., & Verhoeven, L. (2020). Impact of Children’s
math self-concept, math self-efficacy, math anxiety, and teacher competencies on math
development. Teaching and teacher education, 94, 103096.
https://doi.org/10.1016/].tate.2020.103096

Lesmana, T. (2019). Hubungan antara academic self-concept dan academic self-efficacy dengan
flow pada mahasiswa Universitas X.Jurnal Psikologi Ulayat, 6(2), 117-134. DOI:
10.24854/jpu02019-245

Li, W., & Lay, Y. F. (2024). Examining the Reliability and Validity of Measuring Scales related
to Informatization Instructional Leadership Using PLS-SEM Approach. Dinamika Jurnal Ilmiah
Pendidikan Dasar, 16(1), 12-32. https://doi.org/10.30595/dinamika.v16i1.19768

Liu, W. C., & Wang, C. K. J. (2005). Academic self-concept: A cross-sectional study of grade and
gender differences in a Singapore secondary school. Educational Psychology, 25(3), 321-339.
https://doi.org/10.1007/BF03024964

Matovu, M. (2014). A Structural Equation Modelling of the Academic Self-Concept Scale.
International ~ Electronic  Journal  of  Elementary = Education,  6(2), 185-198.
https://iejee.com/index.php/IEJEE/article/view/40/38

Natalya, L., & Purwanto, C. V. (2018). Exploratory and confirmatory factor analysis of the
academic motivation scale (AMS)-Bahasa Indonesia. Makara Human Behavior Studies in
Asia, 22(1), 29-42. https://doi.org/10.7454/hubs.asia.2130118

Purba, S. C., Ditasona, C., & Natalia, S. (2025). From definition to need: Redefining the selected
topics in mathematics education course through students’ mastery profiles. EduMatSains: Jurnal
Pendidikan, Matematika dan Sains

Pramono, Jaya. (2019). The Factors Of Worship Places As Profitable And Sustainable Tourism
Object Case Study Temples In Bali. Matrik : Jurnal Manajemen, Strategi Bisnis, dan
Kewirausahaan, 87 — 95. https://doi.org/10.24843/MATRIK:JMBK.2019.v13.101.p09

Putri, R. M., Wisma, N., Rozzaqyah, F., Ar, S., Ikbal, M., & Mutia, A. (2023). Skala Regulasi
Emosi: Analisis Reliabilitas dan Validitas Konstruk melalui Pendekatan Confirmatory Factor
Analysis  (CFA). Jurnal EDUCATIO: Jurnal Pendidikan Indonesia, 9(2), 1014-1023.
http://dx.doi.org/10.29210/02020344

Razaki, M. M., Ismail, M., & Anuar, N. I. M. (2023). Validating an instrument to measure open
innovation  practices in  research  commercialization. Jurnal =~ Manajemen  dan
Kewirausahaan, 25(2), 83-91. https://doi.org/10.9744/jmk.25.2.83-91

Sanaky, M. M. (2021). Analisis faktor-faktor keterlambatan pada proyek pembangunan gedung
asrama MAN 1 Tulehu  Maluku  Tengah. Jurnal  Simetrik, 11(1),  432-4309.
https://doi.org/10.31959/js.v11i1.615

Sewasew, D., & Schroeders, U. (2019). The developmental interplay of academic self-concept and
achievement within and across domains among primary school students. Contemporary
Educational Psychology, 58, 204-212.
https://psycnet.apa.org/doi/10.1016/j.cedpsych.2019.03.009

This is an open access article under the HYPERLINK "https://creativecommons.org/licenses/by/4.0/" CC BY 4.0 license.
Copyright ©2025 by Author. Published by Universitas Kristen Indonesia

101


https://doi.org/10.1016/j.tate.2020.103096
https://doi.org/10.30595/dinamika.v16i1.19768
https://doi.org/10.1007/BF03024964
https://iejee.com/index.php/IEJEE/article/view/40/38
https://doi.org/10.7454/hubs.asia.2130118
https://doi.org/10.24843/MATRIK:JMBK.2019.v13.i01.p09
http://dx.doi.org/10.29210/02020344
https://doi.org/10.9744/jmk.25.2.83-91
https://doi.org/10.31959/js.v11i1.615
https://psycnet.apa.org/doi/10.1016/j.cedpsych.2019.03.009

Edumatsains, Volume 11, Issue. 2, October 2026, pp 91-102

Shi, D., Lee, T., & Maydeu-Olivares, A. (2019). Understanding the model size effect on SEM fit
indices. Educational and psychological measurement, 79(2), 310-334.
https://doi.org/10.1177/0013164418783530

Stone, B. M. (2021). The ethical use of fit indices in structural equation modeling:
Recommendations for psychologists. Frontiers in psychology, 12, 783226.
https://doi.org/10.3389/fpsyg.2021.783226

Tanadi, M., Hartini, S., & Putra, A. I. D. (2020). Motivasi berprestasi ditinjau dari konsep diri pada
siswa/siswi  methodist 5 Medan. Insight:  Jurnal  Ilmiah  Psikologi, 22(1), 17-27.
https://doi.org/10.26486/psikologi.v22i1%20Feb.951

Umar, J., & Nisa, Y. F. (2020). Uji Validitas Konstruk dengan CFA dan Pelaporannya. Jurnal
Pengukuran Psikologi Dan Pendidikan Indonesia, 9(2), 1-11.
https://doi.org/10.15408/jp3i.v9i2.16964

van Hoogmoed, A. H., Adriaanse, P., Vermeiden, M., & Weggemans, R. (2024). Combining
cognitive and affective factors related to mathematical achievement in 4th graders: A psychological
network  analysis  study. Trends in  Neuroscience and  Education, 37, 100241.
https://doi.org/10.1016/].tine.2024.100241

This is an open access article under the HYPERLINK "https://creativecommons.org/licenses/by/4.0/" CC BY 4.0 license.
Copyright ©2025 by Author. Published by Universitas Kristen Indonesia

102


https://doi.org/10.1177/0013164418783530
https://doi.org/10.3389/fpsyg.2021.783226
https://doi.org/10.26486/psikologi.v22i1%20Feb.951
https://doi.org/10.15408/jp3i.v9i2.16964
https://doi.org/10.1016/j.tine.2024.100241

	Validity and Reliability of the Mathematics Academic Self-Concept (MASC) Scale Through Confirmatory Factor Analysis (CFA)
	Elna Mar’atussholihah1*, Asya Khaula Aziza2, Rafiq Zulkarnaen3
	1,2,3 Universitas Singaperbangsa Karawang
	e-mail: 2510632050008@student.unsika.ac.id, 22510632050013@student.unsika.ac.id, rafiq.zulkarnaen@fkip.unsika.ac.id
	1. Introduction
	Students’ mathematics achievement is associated with cognitive as well as affective factors, including academic self-concept (Ding, Klapp, & Hansen, 2024; Granello et al., 2025). Academic self-concept refers to students’ perceptions of their academic ...
	Liu and Wang (2005) developed an academic self-concept scale for secondary school students in Singapore. It distinguishes academic confidence, or perceived academic competence, from academic effort, which concerns students’ engagement and willingness ...
	The scale has subsequently been examined in other educational settings. Matovu (2014) tested its two-factor structure using structural equation modeling, while Granero-Gallegos et al. (2021) studied a Spanish adaptation through exploratory and confirm...
	Because the original items refer to academic work generally, they may not fully capture how students perceive their abilities and efforts in mathematics. This distinction matters: mathematics learning is shaped by students’ confidence, anxiety, and ex...
	Research on students’ mastery profiles has also been used to reconsider the selected topics in mathematics education courses (Purba et al., 2025), illustrating the value of evidence about students’ mathematical knowledge when making educational decisi...
	Adapting item wording is not sufficient to establish that the original two-factor structure applies to mathematics. Confirmatory factor analysis (CFA) can test whether the observed responses are consistent with the proposed confidence and effort facto...
	This study therefore aimed to adapt the Liu and Wang scale to mathematics, test the proposed two-factor structure using CFA, and assess score reliability among senior high school students.
	2. Methods
	The study used a mathematics-specific Indonesian adaptation of Liu and Wang’s (2005) Academic Self-Concept scale, retaining the confidence and effort dimensions examined in earlier work (Matovu, 2014; Granero-Gallegos et al., 2021). The 20-item Mathem...
	A total of 252 senior high school students provided responses to the 20 MASC items, rated on a seven-point Likert scale. Negatively worded items were reverse-scored before analysis, as confirmed by the researchers. The dataset was analyzed in JASP (Ve...
	Table 1. Modified Mathematics Academic Self-Concept (MASC) Scale
	3. Result and Discussion
	3.1 Item–Rest Correlation Analysis
	The item statistics in Table 2 were traced to the ‘Frequentist Individual Item Reliability Statistics’ output in JASP (Version 0.95.4), with the ‘item–rest correlation’ option selected. Each estimate is the correlation between an item and the score fo...
	Table 2. Corrected Item–Rest Correlations
	Corrected item–rest correlations ranged from 0.299 (AE8) to 0.616 (AE14). All estimates were positive; AE8 was close to the commonly used descriptive reference of 0.30. These associations suggest that the items generally align with the remaining scale...
	3.2 Confirmatory Factor Analysis (CFA)
	Before factor analysis, sampling adequacy was examined using the Kaiser–Meyer–Olkin (KMO) measure and Bartlett’s test of sphericity. These procedures assess whether the observed correlations are suitable for factor analysis, but they are not tests of ...
	Table 3. KMO (Kaiser Meyer-Olkin) test dan Bartlett's Test of Sphericity
	The KMO value was 0.818, and Bartlett’s test was significant (χ² = 1959, df = 190, p < 0.001). The data therefore showed sufficient inter-item correlation for factor analysis. These results should not, however, be interpreted as evidence that the hypo...
	CFA tests the proposed relationship between observed items and latent factors against the covariance patterns in the data. A significant chi-square test (p < 0.05) rejects exact model fit; it does not indicate that the model is acceptable. Because the...
	RMSEA reflects approximate misfit, and CFI indicates improvement relative to a baseline model. Other measures, including SRMR and TLI, can help clarify the pattern of fit. Rather than treating any one cutoff as decisive, the indices should be interpre...
	Table 4. Results of the Goodness of Fit (GoF) Analysis of the Mathematics Academic Self-Concept (MASC) Scale
	The JASP results show RMSEA = 0.154 (90% CI [0.145, 0.162]), CFI = 0.852, TLI = 0.833, SRMR = 0.121, NFI = 0.831, and IFI = 0.852. Although GFI = 0.935 exceeded a conventional reference of 0.90, the overall pattern indicates inadequate fit of the unmo...
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	The standardized correlation between Mathematics Academic Confidence and Mathematics Academic Effort was 0.817 in the saved JASP results. The square roots of AVE were approximately 0.557 and 0.552, respectively, both lower than this factor correlation...
	Table 5a. Discriminant Validity Based on the Fornell–Larcker Criterion
	3.3 Reliability Analysis
	Reliability concerns the consistency of scores under a given measurement procedure. Cronbach’s alpha provides an estimate of internal consistency, although it does not establish that an instrument measures the intended construct. Values around 0.70 ar...
	Table 6. Reliability Mathematics Academic Self-Concept (MASC)
	Cronbach’s alpha was 0.778 for Mathematics Academic Confidence, 0.756 for Mathematics Academic Effort, and 0.853 for the total scale as presented in the original manuscript (Table 6). The stored CFA output further reports reliability values, but these...
	The exact-fit test was significant (p < 0.001), contrary to the initial manuscript's interpretation of this result as acceptable fit. A significant chi-square indicates rejection of exact fit. Bartlett’s test (χ² = 1959, df = 190) concerns factorabili...
	The model exhibited unfavorable values for several complementary indices (RMSEA = 0.154, CFI = 0.852, TLI = 0.833, SRMR = 0.121, NFI = 0.831, and IFI = 0.852). Although GFI was 0.935, interpreting this measure alone would overlook substantial misfit. ...
	The findings also revealed important validity limitations. AVE was 0.310 for Confidence and 0.305 for Effort, suggesting that the factors did not explain a majority of their indicators' variance. The factor correlation (r = 0.817) exceeded both square...
	The initial two-factor model was retained without post hoc modifications because the aim was to evaluate, rather than force acceptance of, the hypothesized structure. Modification indices in the JASP output may inform further investigation, but any fu...
	Figure 1. Hypothesized two-factor MASC structure with standardized loadings (schematic; factor correlation r = 0.817; residual arrows are not displayed).
	Taken together, the scale showed useful internal-consistency evidence, but fit indices, AVE, and the Fornell–Larcker comparison did not support the proposed two-factor structure adequately. The present findings are best interpreted as a critical evalu...
	4. Conclusion
	This study examined a mathematics-specific adaptation of the 20-item Academic Self-Concept scale among 252 senior high school students. The corrected item–rest correlations ranged from 0.299 to 0.616 and reflect associations with the remaining scale i...
	The confidence and effort subscales had AVE values of 0.310 and 0.305, respectively, while composite reliability was approximately 0.817 and 0.810. A latent factor correlation of 0.817 exceeded the square root of AVE for both factors, so the Fornell–L...
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