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Abstract

This study aims to reconstruct and validate a three-factor Mathematical Resilience Scale (MRS) comprising
value, growth, and struggle dimensions to better suit the context of prospective elementary school teachers in
Indonesia. The reconstruction process was conducted through two stages.: Confirmatory Factor Analysis (CFA)
and Exploratory Factor Analysis (EFA), to evaluate the validity and reliability of the revised instrument. The
findings indicate that the initial MRS model did not fully fit the participant data, particularly in the struggle
factor, which exhibited a low Average Variance Extracted (AVE). Through EFA, several items were removed,
and the factor structure was refined. In the second CFA, the revised model demonstrated improved fit indices,
with CFI (0.952), TLI (0.939), and RMSEA (0.065), indicating a very good model fit. The revised instrument
also showed high reliability across the three factors: value (0.874), growth (0.862), and struggle (0.735). This
study produces a more valid and reliable instrument for measuring mathematical resilience among prospective
elementary school teachers, which is expected to contribute to improving the quality of mathematics instruction
in Indonesia.

Keywords: Confirmatory Factor Analysis; Dimensions of Mathematical Resilience;, Elementary School
Teachers; Mathematical Resilience Scale

Abstrak

Penelitian ini bertujuan untuk merekonstruksi dan memvalidasi Mathematical Resilience Scale (MRS) yang
terdiri dari tiga faktor, yaitu value, growth, dan struggle, agar sesuai dengan konteks calon guru sekolah dasar
di Indonesia. Proses rekonstruksi dilakukan melalui dua tahap Confirmatory Factor Analysis (CFA) dan
Exploratory Factor Analysis (EFA) untuk menilai validitas dan reliabilitas instrumen yang direvisi. Hasil
analisis menunjukkan bahwa model awal MRS tidak sepenuhnya sesuai dengan data partisipan, khususnya pada
faktor struggle, yang menunjukkan nilai Average Variance Extracted (AVE) yang rendah. Melalui EFA,
beberapa item dihapus, dan struktur faktor diperbaiki. Pada CFA kedua, model yang direvisi menunjukkan hasil
yang lebih baik, dengan nilai CFI (0.952), TLI (0.939), dan RMSEA (0.065) yang menandakan fit model yang
sangat baik. Instrumen yang direvisi memiliki reliabilitas yang tinggi untuk ketiga faktor, yaitu value (0.874),
growth (0.862), dan struggle (0.735). Penelitian ini menghasilkan instrumen yang lebih valid dan reliabel untuk
mengukur ketahanan matematika pada calon guru SD, yang diharapkan dapat digunakan untuk meningkatkan
kualitas pengajaran matematika di Indonesia.

Kata kunci: Confirmatory Factor Analysis; Dimensi Ketahanan Matematika; Guru Sekolah Dasar;
Mathematical Resilience Scale

INTRODUCTION

Mathematics education is a critical domain that significantly determines the overall success of
education (Ellis & Elizabeth Wrightsman, 2024). In Indonesia, teachers face numerous challenges in
teaching mathematics at the elementary school level, one of which is the low level of mental resilience
in dealing with difficulties that arise during the teaching and learning process (Cahyo et al., 2025; Suri
& Herman, 2020). Mathematical resilience refers to an individual’s ability to face, overcome, and
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grow through difficulties in learning mathematics, which may include experiences of frustration,
failure, or academic pressure. Enhancing mathematical resilience among prospective elementary
school teachers is therefore essential, as resilient teachers are better equipped to teach mathematics
effectively and to exert a positive influence on students’ learning outcomes (Awofala, 2021).

Although mathematical resilience has become an important focus in mathematics education,
instruments to measure it remain limited, particularly those that are appropriate for the Indonesian
context (Cahyo et al., 2025; Muntazhimah et al., 2023). One existing instrument used to assess
mathematical resilience is the Mathematical Resilience Scale (MRS), which was developed to measure
resilience across various participant groups. The MRS was originally designed with three main factors:
(1) a positive attitude toward mathematics, (2) problem-solving strategies, and (3) perseverance in
learning mathematics (Kooken et al., 2016). However, despite its established validity and reliability in
other contexts, adaptation and reconstruction for prospective elementary school teachers in Indonesia
are still urgently needed. This is due to differences in participant characteristics, as well as their more
complex roles within the context of elementary education (Kawane et al., 2025; Muiiez et al., 2025).

Within the Indonesian educational context, several gaps need to be addressed in the use of the
existing MRS instrument. First, although mathematical resilience has been measured using a valid and
reliable MRS instrument in other countries, there has been no scale reconstruction that takes into
account the distinct cultural and educational characteristics of Indonesia (Maulyda & Hidayati, 2025).
Prospective elementary school teachers have roles that are far more complex than those of typical
students. They are not only confronted with personal challenges in learning mathematics but are also
required to manage challenges related to the teaching process, such as motivating and supporting
students who experience difficulties in mathematics (Maulyda et al., 2025).

Second, although several studies have attempted to adapt the Mathematical Resilience Scale
(MRS) for various populations, this instrument has not been specifically tested on prospective
elementary school teachers, who have distinct needs and challenges (Binti Ishak et al., 2020).
Elementary school teachers in Indonesia, for instance, must cope with the reality of teaching students
from diverse backgrounds and with varying levels of ability, which inevitably influences their
resilience in teaching mathematics. Third, existing instruments do not always provide a sufficiently
transparent reconstruction process regarding changes to items and the factors being measured. The
process of scale adaptation to ensure that the instrument remains valid and reliable in a new context is
often overlooked, even though it is a highly critical step (Misbach & Sumintono, 2014; Wijayanti et
al., 2025). Content validity, for example, becomes essential to ensure that the items in the MRS
adequately capture the various aspects of mathematical resilience that are relevant to the context of
elementary education in Indonesia.

This study offers a significant contribution to addressing the existing research gap by
reconstructing the Mathematical Resilience Scale (MRS) originally designed for a more general
population to better align with the characteristics of prospective elementary school teachers in
Indonesia. This adjustment is essential to ensure that the instrument more accurately captures
mathematical resilience among teachers. Furthermore, this study re-examines the validity and
reliability of the instrument following reconstruction, thereby providing important empirical evidence
for its use within the Indonesian educational context (Gafoor & Kurukkan, 2014; Ngueutsa et al.,
2023). In addition, the study provides new insights into how mathematical resilience among
elementary school teachers can be enhanced, enabling them to teach mathematics more effectively.

Based on the gap analysis above, this study aims to address the primary research question:
“How can a valid and reliable Mathematical Resilience Scale (MRS) be constructed and reconstructed
for prospective elementary school teacher participants in Indonesia?”” The findings of this study are
expected to produce an instrument that is not only valid and reliable but also contextually appropriate
for elementary education in Indonesia, thereby contributing to the advancement of more effective
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mathematics education and strengthening teachers’ mental resilience in teaching mathematics at the
elementary school level.

METHOD
Research Design

This study employed a quantitative psychometric approach with a survey design (Maulyda &
Hidayati, 2025). The primary objective was to reconstruct and examine the validity and reliability of
the Mathematical Resilience Scale (MRS) for prospective elementary school teachers. As an
instrument for measuring mathematical resilience, the MRS was originally developed for university
students. However, it requires adaptation for prospective elementary school teachers in Indonesia, who
face different contexts and challenges in mathematics instruction.
Participants

A total of 122 prospective elementary school teachers from various universities in Indonesia
participated in this study. Participants were selected using a convenience sampling technique
(Krishnaswamy et al., 2012), with inclusion criteria consisting of students enrolled in elementary
teacher education programs and willing to participate in the study. Although no strict exclusion criteria
were applied, participants were expected to possess a basic understanding of mathematics instruction.
The demographic characteristics of the participants included variations in age, gender, and educational
background; however, all were prospective elementary school teachers currently undertaking
university-level education in Indonesia.
Instrument

The instrument used in this study was the Mathematical Resilience Scale (MRS) originally
developed by Kooken et al. (2016). The scale consists of seven items measured on a 7-point Likert
scale (1 = strongly disagree, 7 = strongly agree). It is designed to assess three main dimensions of
mathematical resilience: (1) a positive attitude toward mathematics, (2) problem-solving ability, and
(3) perseverance in facing mathematical difficulties. The internal reliability of the instrument in
previous student populations was reported to be excellent (o = .90). For the purposes of this study, the
MRS was used with minor modifications to enhance its relevance for prospective elementary school
teachers. These modifications included linguistic adjustments to ensure clarity and comprehensibility
for Indonesian participants. Each dimension comprises several items that capture different aspects of
mathematical resilience.

Table 1: Dimensions and Items of the Mathematical Resilience Scale (MRS)

No. | Dimension/ Factor | Number of Item Statements
Items
1 Value 9 V1: Mathematics is very important for my future.

V2: Mathematics will be useful in my future career.

V3: Mathematics courses are very helpful to me,
regardless of what I choose to study.

V4: Understanding mathematics contributes greatly to
achieving my goals.

V5: Having a good knowledge of mathematics helps me
understand more complex topics in my field of
study.

V6: People who are good at mathematics have more
opportunities than those who are not.

V7: Thinking mathematically can help me with things
that are important to me.

V8: It would be difficult to succeed in life without
mathematics.

V9: Mathematics develops strong thinking skills that are
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No. | Dimension/ Factor | Number of Item Statements
Items
necessary for success in any career.
2 Struggle 8 S1: Everyone experiences difficulties in mathematics at
some point.

S2: Even those who are good at mathematics experience
difficulties when solving problems.

S3: Successful individuals working in mathematics-
related fields also struggle when dealing with
difficult mathematical problems.

S4: Everyone makes mistakes sometimes when working
on mathematics.

S5: Difficulty is a normal part of working with
mathematics.

S6: People in my group also sometimes struggle with
mathematics.

S7: Even people who are good at mathematics can fail
difficult mathematics exams.

S8: Mathematics teachers are sometimes confused by
mathematical problems.

3 Growth 8 G1: Everyone can improve in mathematics if they put in
effort.

(G2: Mathematics can be learned by anyone.

G3: If someone is not naturally good at mathematics,
they will not be able to learn much mathematics.

G4: If someone is not good at mathematics, nothing can
be done to change that.

G5: People can be categorized as either good at
mathematics or not.

G6: 1 believe that a person’s mathematical ability is
determined at birth.

G7: Some people cannot learn mathematics.

G8: I believe I can develop my mathematical
knowledge.

Data were collected online using Google Forms, which were distributed over a period of five
weeks. Participants completed the instrument independently without any prior briefing or specific
training. This approach was intended to preserve respondents’ natural ability to comprehend the
instrument. During the response process, participants were given the freedom to answer each item
based on their own understanding of mathematical resilience within the context of teaching. After the
data collection was completed, all gathered data were processed for further analysis.

Data Analysis
Data analysis was conducted using Confirmatory Factor Analysis (CFA) to examine the factor
structure and construct validity of the reconstructed scale. Two CFA procedures were performed: the
first to evaluate the initial model, and the second after removing items with low factor loadings or
cross-loadings on multiple factors. This process ensured that the retained items contributed
significantly to their intended factors and did not compromise the overall validity of the model. The
primary criteria used to evaluate the model were (Hair et al., 2019):
1) Average Variance Extracted (AVE): to assess the extent to which variance is explained by the
indicators within a factor.
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2) Composite Reliability (CR): to evaluate the internal consistency of each factor.
3) Heterotrait-Monotrait Ratio (HTMT): to assess discriminant validity between factors.

As additional criteria for assessing model fit, the indices used included the Comparative Fit
Index (CFI), Tucker—Lewis Index (TLI), Root Mean Square Error of Approximation (RMSEA), and
Standardized Root Mean Square Residual (SRMR). These indices were employed to ensure that the
resulting model demonstrated an adequate and reliable fit. To establish content validity, the instrument
was reviewed by experts in psychometrics and mathematics education to ensure that the scale items
adequately represented the dimensions of mathematical resilience relevant to prospective elementary
school teachers. Construct validity was examined through CFA to determine whether the proposed
factor structure was consistent with the empirical data obtained from participants. External validity
was assessed by comparing the mathematical resilience scores derived from the instrument with
relevant external criteria, such as academic achievement in mathematics education. Reliability testing
was conducted using Cronbach’s alpha and omega coefficients to evaluate the internal consistency of
the scale after reconstruction. Good reliability indicates that the instrument yields consistent and
dependable results across different participants of prospective elementary school teachers.

RESULTS AND DISCUSSION
Results
Confirmatory Factor Analysis 1

The first analysis was conducted using Confirmatory Factor Analysis (CFA) to examine
whether the initial theoretical three-factor structure of the Mathematical Resilience Scale (MRS)
namely value, struggle, and growth was consistent with the empirical data obtained from prospective
elementary school teacher participants. At this stage, the evaluation of the model was not only focused
on overall model fit but also on the quality of measurement for each construct. Therefore, the primary
criteria assessed included Average Variance Extracted (AVE) to evaluate convergent validity, the
Heterotrait Monotrait Ratio (HTMT) to assess discriminant validity, and reliability to examine the
internal consistency of each factor.

Table 2: Main Measurement Criteria for CFA 1

No. Kriteria Faktor Nilai
1 | Average variance extracted Value 0.545
Struggle 0.354

Growth 0.517

2 | Heterotrait-monotrait ratio Value—Struggle 0.500
Value—Growth 0.098

Struggle—Growth 0. 327

3 | Reliability Value 0.904
Struggle 0.822

Growth 0.822

Based on Table 2, the value factor obtained an AVE of 0.545 and the growth factor 0.517; thus,
both met the criterion for convergent validity, as their values exceeded the 0.50 threshold. In contrast,
the struggle factor yielded an AVE of only 0.354, indicating that the proportion of variance in its
indicators explained by the construct remained low. Therefore, the initial model still exhibited a
weakness in the measurement quality of the struggle factor. In terms of discriminant validity, all
HTMT values 0.500 for the relationship between value and struggle, 0.098 for value and growth, and
0.327 for struggle and growth were below the commonly accepted threshold of 0.85, indicating that
the three factors were adequately distinct from one another. Furthermore, the reliability values for
value (0.904), struggle (0.822), and growth (0.822) demonstrated that all constructs possessed good
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internal consistency. Thus, the primary issue in the first CFA did not lie in reliability or discriminant
validity, but rather in convergent validity, particularly within the struggle factor.

After examining the measurement quality of each factor, the next step was to evaluate the
overall model fit. This analysis is necessary because a model that is reliable does not necessarily
exhibit a structure that fits the empirical data. Therefore, additional criteria were employed, including
the Comparative Fit Index (CFI), Tucker-Lewis Index (TLI), Root Mean Square Error of
Approximation (RMSEA), and Standardized Root Mean Square Residual (SRMR), to determine
whether the initial three-factor MRS model was suitable to be retained.

Table 3 Additional Measurement Criteria for CFA 1

No Kriteria Nilai
1 | Comparative Fit Index (CFI) 0.812
2 | Tucker-Lewis Index (TLI) 0.792
3 | Root means square error of approximation (RMSEA) 0.096
4 | Standardized root mean square residual (SRMR) 0.128

The results presented in Table 3 indicate that the initial model did not achieve an adequate level
of fit. The CFI value of 0.812 and TLI value of 0.792 were both below the commonly recommended
threshold of 0.90. In addition, the RMSEA value of 0.096 exceeded the acceptable limit of 0.08, as did
the SRMR value of 0.128, which was also higher than the expected standard. These findings suggest
that the initial factor structure was not able to optimally represent the empirical data from prospective
elementary school teacher participants. In other words, the original theoretical three-factor MRS
model was not fully appropriate for the context of this sample. These results provide a basis for
conducting further analysis to re-examine the arrangement of items and the factor structure of the
instrument. This issue is also illustrated in Figure 1, which shows that several indicators did not
function optimally within the initial model. The output of the CFA 1 plot diagram is presented in
Figure 1 below.
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Figure 1: Plot Diagram of CFA 1 Results

Exploratory Factor Analysis
The results of the first CFA indicated that the initial model did not achieve an adequate fit, the

analysis was continued using Exploratory Factor Analysis (EFA). This analysis was conducted to
explore the empirical factor structure derived from the data, as well as to identify items that were
potentially weak, unstable, or did not clearly represent the intended constructs. Prior to factor
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extraction, the adequacy of the data was assessed using the Kaiser Meyer Olkin Measure of Sampling
Adequacy (KMO-MSA) to ensure that the correlation matrix was suitable for further analysis.
Table 4. Hasil Kaiser-Meyer-Olkin Test

MSA
Overall MSA 0.830
Gl 0.743
G2 0.781
G3 0.740
G4 0.804
G5 0.789
Go6 0.818
G7 0.816
S1 0.915
S2 0.807
S3 0.849
S4 0.796
S5 0.897
S6 0.819
S7 0.547
S8 0.834
S9 0.878
\"2! 0.867
V2 0.806
V3 0.891
V4 0.902
V5 0.832
Vo6 0.887
V7 0.814
V8 0.861

Based on Table 4, the overall MSA value of 0.830 indicates that the data have good sampling
adequacy for factor analysis. In general, almost all items also demonstrated adequate MSA values,
with most falling within the moderate to high range. Although item S7 had the lowest MSA value at
0.547, it still exceeded the minimum threshold of 0.50 and could therefore be considered acceptable
for inclusion in the initial stage of analysis. These results indicate that the data are suitable for further
exploration through EFA.

After confirming that the data met the requirements for factor analysis, the next step was to
examine the distribution of factor loadings for each item. The purpose was to identify the pattern of
item clustering within the emerging factors, detect items with low loadings, and assess the presence of
cross-loading or items that did not clearly load onto a specific factor. At this stage, the promax rotation
method was employed, as the three factors in the MRS are conceptually expected to be correlated.

Tabel 5. Sebaran Loading Factor

Value Stuggle Growth Uniqueness
V4 0.971 0.251
V5 0.856 0.339
V3 0.773 0.446
Vo 0.744 0.404
V1 0.742 0.418
V2 0.725 0.388
V8 0.665 0.538
\%i 0.565 0.620
G3 1.017 0.067
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a2 0.832 0321

G6 0.625 0.596

a7 0.612 0.589

G4 0.584 0.588

G5 0.568 0.640
Gl 0524 @ 0437 04712

S5 0.878 0.330

s4 0.759 0.462

S3 0.651 0.522

S9 0.626 0.623

S6 0.530 0.493

S2 0515 0.624

S8 0.407 0.737

Note. Applied rotation method is promax.

The results presented in Table 5 indicate that, in general, the items clustered into three factors
consistent with the conceptual structure of the MRS, namely factors representing the dimensions of
value, growth, and struggle. Items within the value dimension, such as V4, V5, V3, V6, V1, V2, V8,
and V7, demonstrated relatively strong loadings on the same factor. Similarly, most items within the
growth and struggle dimensions exhibited a fairly consistent loading pattern. These findings suggest
that the three-factor structure remains empirically supported; however, not all items functioned
optimally.

Specifically, three items G1, S1, and S7 were removed. Item G1 was excluded due to cross-
loading, as it loaded on more than one factor and did not clearly represent a single construct. This
condition indicates ambiguity and the potential to compromise the clarity of the factor structure.
Meanwhile, items S1 and S7 were removed because they did not demonstrate adequate factor loadings
on any factor following the EFA and tended to show weak contributions to the construct. Therefore,
these items were considered to disrupt model stability and were not retained for the subsequent stage
of analysis.

After examining the factor loading patterns, the next evaluation focused on the overall model fit
of the EFA results. This step is essential to ensure that the empirically derived factor structure,
following item refinement, demonstrates a good fit to the data. Accordingly, several additional indices
were employed, including RMSEA, SRMR, TLI, CFI, and BIC.

Table 6: Additional Measurement Criteria for EFA

Additional fit indices
RMSEA RMSEA 90% confidence SRMR TLI CFI BIC
0.067 0.053 - 0.082 0.049 0.982 0.914 -671.624

Based on Table 6, the model resulting from the EFA demonstrated a good fit. The RMSEA
value of 0.067, with a confidence interval of 0.053-0.082, indicates an acceptable level of
approximation error. The SRMR value of 0.049 also reflects low residuals, suggesting that the model
has a good fit. Furthermore, the TLI value of 0.982 and the CFI value of 0.914 indicate that the
exploratory model meets the criteria for good model fit. Overall, these results support the decision to
revise the initial model by removing problematic items, resulting in an instrument structure that is
more representative of prospective elementary school teacher participants.

Confirmatory Factor Analysis 2
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After identifying and removing problematic items based on the EFA results, a second
Confirmatory Factor Analysis (CFA) was conducted to re-evaluate the revised model. The purpose of
the second CFA was to ensure that the simplified three-factor structure demonstrated improved
measurement quality. At this stage, the evaluation once again focused on convergent validity,
discriminant validity, and construct reliability using AVE, HTMT, and reliability indices.

Table 7: Main Measurement Criteria for CFA 2

No. Kriteria Faktor Nilai
1 | Average variance extracted Value 0.632
Growth 0.573

Struggle 0.614

2 | Heterotrait-monotrait ratio Value—Struggle 0.547
Value—Growth 0.013

Growth— Struggle 0.212

3 | Reliability Value 0.874
Growth 0.862

Struggle 0.735

The results presented in Table 7 indicate that the revised model demonstrates better
measurement quality compared to the initial model. All factors have met the criteria for convergent
validity, with AVE values of 0.632 for value, 0.573 for growth, and 0.614 for struggle. These values
indicate that each construct is able to explain more than half of the variance of its indicators. In terms
of discriminant validity, all HTMT values are well below the recommended threshold, namely 0.547
for value struggle, 0.013 for value growth, and 0.212 for growth struggle. This indicates that the three
factors are clearly distinguishable from one another. Furthermore, the reliability values for value
(0.874), growth (0.862), and struggle (0.735) suggest that all constructs possess good internal
consistency. Thus, the revised model has satisfied the primary measurement criteria.

In addition to evaluating measurement quality at the construct level, the second CFA was also
conducted to examine whether the revised model achieved an overall good model fit. Therefore, the
same model fit indices used in the first CFA were applied again, namely the Comparative Fit Index
(CFI), Tucker—Lewis Index (TLI), Root Mean Square Error of Approximation (RMSEA), and
Standardized Root Mean Square Residual (SRMR).

Table 3: Additional Measurement Criteria for CFA 2

No Kriteria Nilai

1 Comparative Fit Index (CFI) 0.952

Tucker-Lewis Index (TLI) 0.939

3 | Root means square error of approximation 0.065
(RMSEA) '

4 | Standardized root mean square residual (SRMR) 0.032

Based on Table 3, the revised model demonstrates a substantially better fit compared to the
initial model. The CFI value of 0.952 and TLI value of 0.939 both exceed the 0.90 threshold,
indicating a good model fit. The RMSEA value of 0.065 reflects an acceptable level of approximation
error, while the SRMR value of 0.032 confirms that the model residuals are very low. These findings
indicate that the reconstructed three-factor MRS model is well aligned with the empirical data
obtained from prospective elementary school teacher participants. Therefore, the revised instrument
can be considered to have a more valid and reliable structure for use within this research context. This
is further supported by Figure 2, which illustrates that the relationships between indicators and
constructs in the final model appear more stable and well-defined. The output of the CFA 2 plot
diagram is presented in Figure 2 below.
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Figure 2. Plot Diagram of CFA 2 Results

Discussion

This study aimed to reconstruct and validate a three-factor Mathematical Resilience Scale
(MRS) comprising value, struggle, and growth for use with prospective elementary school teachers in
Indonesia. The results obtained from two stages of Confirmatory Factor Analysis (CFA) and
Exploratory Factor Analysis (EFA) provide robust empirical evidence regarding the validity and
reliability of the proposed instrument. The refinement of the factor structure and the removal of
problematic items underscore the importance of continuous validation processes in the development of
psychometric instruments for specific populations.

The initial CFA model yielded inadequate results, particularly for the struggle factor, which
exhibited an Average Variance Extracted (AVE) value of 0.354, well below the recommended
threshold of 0.50. This finding indicates that the struggle construct was not able to adequately explain
the variance of its indicators. This result is consistent with previous studies suggesting that resilience
in dealing with mathematical difficulties is often challenging to quantify, especially within teaching
contexts. For instance, studies by (Xenofontos & Mouroutsou, 2023; Zheng et al., 2025) indicate that
the struggle experienced by teachers when teaching mathematics is frequently influenced by various
external factors, such as limited resources and student-related challenges, which are not fully captured
by existing measurement instruments. Therefore, the struggle factor may require additional
dimensions to better represent its inherent complexity.

The decline in measurement quality for the struggle factor in the initial model can be further
understood by referring to broader theories of mathematical resilience, as developed by (Neumann et
al., 2021; Pulungan et al., 2022; Tang, 2025). These studies suggest that resilience in mathematics
among teachers encompasses not only personal struggles but also the ability to cope with challenges
within broader teaching contexts, including interactions with students and curriculum demands (Cahyo
et al., 2025; Suri & Herman, 2020). Therefore, within the context of prospective elementary school
teachers, the struggle dimension may need to be expanded to include pedagogical experiences and
instructional challenges, rather than focusing solely on personal experiences in learning mathematics.
This may explain why this factor exhibited a lower AVE compared to the other factors.

The results of the Exploratory Factor Analysis (EFA) further support the need for modifications
to the structure of the struggle factor. Items G1, S1, and S7 were removed after demonstrating cross-
loadings and low factor loadings, indicating that these items did not clearly represent a single
construct. This process highlights the importance of using EFA as a diagnostic tool in the development
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of psychometric instruments. In line with this, (Maulyda & Hidayati, 2025; Nurfaizin, 2019; Rofiah et
al., 2024) argue that although CFA provides an overall assessment of model fit, EFA is particularly
useful for exploring factor structures and identifying items that do not align with the underlying
theoretical framework. This exploratory process enables researchers to refine the initial model to better
reflect the empirical data while enhancing construct validity.

Following item removal and model revision, the second CFA demonstrated significant
improvement. The high values of CFI (0.952) and TLI (0.939), along with acceptable RMSEA (0.065)
and SRMR (0.032) values, indicate that the revised model achieved an excellent fit. These findings are
consistent with those reported by (Kooken et al., 2016), which suggest that the MRS model, when
adapted to more specific contexts such as elementary education, can achieve improved measurement
quality with appropriate modifications. The results are also in line with studies by (Ellis & Elizabeth
Wrightsman, 2024; Thirthar et al., 2023), which demonstrate that culturally and contextually adapted
instruments can enhance the accuracy of measuring mathematical resilience in more specific groups,
such as prospective or in-service elementary school teachers.

Furthermore, the reliability of the three factors value, growth, and struggle each exceeding 0.70
indicates that the revised instrument possesses strong internal consistency. This suggests that the scale
is a reliable tool for measuring mathematical resilience among prospective elementary school teachers.
(Binti Ishak et al., 2020; Martinez-Padron et al., 2022; Panaoura, 2025) emphasize that reliability is a
fundamental criterion in psychometric instrument development, and these findings support the use of
the reconstructed MRS as a valid and reliable measurement tool.

The CFA 2 model also confirms that the three factors in the revised model are clearly
distinguishable, as evidenced by the Heterotrait-Monotrait Ratio (HTMT) values, which are well
below the threshold of 0.85 for all factor pairs. This finding supports the argument of (Hair et al.,
2019), who state that good discriminant validity indicates that the factors within a model measure
distinct constructs without significant overlap. Therefore, the proposed three-factor structure value,
growth, and struggle demonstrates strong discriminant validity and is appropriate for measuring
mathematical resilience among prospective elementary school teachers.

CONCLUSION

This study successfully reconstructed the Mathematical Resilience Scale (MRS) for the context
of prospective elementary school teachers in Indonesia. The results from two stages of Confirmatory
Factor Analysis (CFA) and Exploratory Factor Analysis (EFA) indicate that the resulting model
demonstrates good validity and reliability after the removal of several items and adjustments to the
factor structure. The revised instrument is able to measure mathematical resilience more accurately,
encompassing the dimensions of value, growth, and struggle, which are more relevant to the
experiences of prospective elementary school teachers. The primary contribution of this study lies in
the development of a more valid and reliable instrument for measuring mathematical resilience among
prospective elementary school teachers in Indonesia. This instrument can be utilized to evaluate
teachers’ mental resilience in facing the challenges of mathematics instruction, as well as to provide
insights into improving the quality of mathematics teaching at the elementary school level.
Furthermore, this study highlights the importance of adapting psychometric instruments to align with
specific cultural and educational contexts, thereby enhancing the accuracy of measurement outcomes.

However, this study has several limitations. One limitation is the use of convenience sampling,
which may reduce the generalizability of the findings. In addition, the instrument was tested only on
prospective elementary school teachers and has not yet been validated with in-service teachers. Future
research is recommended to examine the validity and reliability of this instrument across more diverse
populations and to evaluate its impact on the effectiveness of mathematics instruction in elementary
schools.
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