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Developing Dynamic Contextual Mathematics Problems
with SDGs Perspectives: Assessing Students'
Problem-Solving Flexibility

D. KURNIATI, A. M. ANNIZAR, E. YUDIANTO, SUSANTO

ABSTRACT

The problem and the aim of the study. Flexibility represents a cognitive ability needed to address global problems
and achieve Sustainable Development Goals (SDGs). Current flexibility testing methods only occur after students
struggle to carry out their first problem-solving approach. This method restricts the evaluation of flexibility because
students who succeed in their initial approach are not included in the assessment process. This research develops
SDG-based mathematical problems with changing situations to test students' flexibility in problem-solving.

Research methods. The research employed a Research and Development (R&D) design using the 3-D model
(Define, Design, Develop). Each problem was constructed to reflect SDG-related issues and to accommodate
situational changes. These situational changes were designed to evaluate students' flexibility in adapting their
problem-solving strategies. In the validation phase, we carried out expert validation (3 experts), readability
assessment (6 students), and field testing (75 students). The research included students from three secondary
schools in East Java, Indonesia, who were in grades nine and ten. The Winsteps software was used for a statistical
analysis to estimate Rasch model parameters.

Results. Analysis using the Rasch Model indicated strong unidimensionality (raw variance explained = 65.1%,
eigenvalue < 2), high reliability (Cronbach's alpha = 0.76), a good model fit, a clearly defined scoring scale, and a
balanced item difficulty distribution. These results confirm that the Dynamic Contextual Mathematics Problems with
SDGs Perspectives are valid, reliable, and practical tools for assessing students' problem-solving flexibility.

Conclusion. First, the confirmation of unidimensionality and model fit substantiates that the Dynamic Contextual
Mathematics Problems with SDGs Perspective is a valid and reliable instrument for assessing students' problem-
solving skills — including flexibility — within the framework of the SDGs. Second, the balanced and varied distribution
of item difficulty demonstrates the instrument's capacity for use in differentiated instruction, enabling educators
to tailor learning based on students' initial ability levels. Third, the high-reliability coefficients indicate that the
instrument can be used consistently across various student populations.
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INTRODUCTION

Twenty-first-century education has become a major issue in various global initiatives. Several
federations, such as UNESCO, the Council of Europe, and the Union of International Associations
(UIA), continue to emphasize the importance of developing twenty-first-century competencies so
that the younger generation can face global competition. Through the Education 2030 Framework for
Action, UNESCO continues to encourage education systems worldwide to develop creative thinking,
critical thinking, and problem-solving skills as part of the Sustainable Development Goals [1].

One of the essential 21st-century skills that students must acquire is problem-solving. According
to Kabanda [2], this skill enables learners to enhance critical thinking and conceptual understanding
and apply appropriate strategies across various contexts. Previous studies by Amundsen [3] have
shown that problem-solving skills play an important role ini strengthening students' cognitive
abilities. Similarly, research conducted by Fitzsimons and Fhloinn [4] highlighted how these skills
foster creative and reflective thinking, which are crucial for addressing real-world challenges. In
the context of modern education, especially in the era of global competition and rapid technological
change (Industry 4.0), problem-solving goes beyond simply finding correct answers. As noted by
Hong et al. [5], it involves how students persist through challenges and adapt to emerging situations.
Therefore, learning approaches are needed that emphasize routine problems and include the
development of non-routine problems that address public issues and incorporate dynamic conditions.

One promising approach to address this challenge is the development of mathematics problems
rooted in real-life contexts, commonly known as contextual mathematics problems. These problems,
as discussed by Croset et al. [6], are designed to be relevant to students' daily lives, which increases
engagement, motivation, and conceptual understanding. Prior research by Sahinkaya et al [7]
indicates that contextual problem-based learning helps students connect mathematical concepts with
real-world applications, enhancing their ability to apply mathematics more broadly. However, the
development of contextual mathematics problems still faces challenges, particularly in integrating
public issues and facilitating students' problem-solving flexibility.

From the sustainable development perspective, addressing these challenges becomes even
more urgent. The Sustainable Development Goals (SDGs), as highlighted by Cakir and Akkoc
[8], aim to raise global awareness while promoting the development of higher-order thinking
skills. In this context, problem-solving flexibility is crucial in responding to global issues. This
aligns with the goals of Education for Sustainable Development (ESD), which emphasizes the
need to develop learning materials that improve students' cognitive abilities and foster a mindset
oriented toward environmental sustainability. Mathematics education can significantly contribute
to this agenda by developing contextual mathematics problems that reflect global issues such
as energy consumption, climate change, and resource management. As a result, students learn
mathematical concepts more meaningfully and understand how these concepts can be applied to
solve real-life problems. This approach provides students with functional mathematical knowledge
and global awareness - critical components for sustainable development. Furthermore, as Sari et
al. [9] argued, it helps students develop a critical awareness of real-world challenges and makes
mathematics learning more relevant and meaningful.

In addition to being contextual and SDG-oriented, another challenge in developing contextual
mathematics problems is ensuring that the problems promote students' flexibility in problem-solving.
Hong et al. [5] state that in mathematics education, flexibility refers to students' ability to recognize
changing situations, relate new conditions to prior experiences, adapt to changes, and choose
appropriate strategies to find solutions. As described by Rahman [10], problem-solving flexibility
entails observing situational changes, shifting perspectives, and adjusting approaches to fit new
demands. This skill, emphasized by Nur and Kilic [11], is essential in an ever-changing world, where
students must revise their plans based on unexpected conditions or new information. It is a crucial
competency across various life domains, including the workplace and complex decision-making.

To assess flexibility in problem-solving, this study developed dynamic mathematics problems that
include contextual elements and data subject to change at specific points. These changes require
students to adapt their thinking and strategies to solve the problems.

In general, prior research by Hong et al. [5] has evaluated students' flexibility after they failed
to implement a particular plan or strategy. This implies that flexibility is typically assessed only
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after students encounter failure and are forced to explore alternatives. Other studies by Ahmar et
al. [12] have assessed flexibility through verbal tasks requiring a change in thinking strategies,
but often without using concrete mathematical problems. These approaches present limitations,
especially in ensuring flexibility emerges naturally during problem-solving. Thus, a more structured
measurement model is needed - one in which flexibility is not only a response to failure but an
integral part of the problem itself.

This study developed mathematics problems specifically designed to foster problem-solving
flexibility. The problems, inspired by the work of Lundgren [13], involve built-in situational changes
that require students to revise their strategies from the outset - not only after experiencing failure.
This approach allows for an objective and systematic assessment of students' flexibility. Moreover,
the problems are designed to allow multiple solution paths, enabling students to explore different
strategies based on their interpretation of the changing information.

The novelty and contribution of this research lie in three main aspects. First, from the SDGs
perspective, it offers the development of mathematics problems directly linked to sustainability
issues. This makes mathematical concepts more applicable to students' daily lives and
enhances meaningful learning [14]. Second, according to Hourigan and Leavy [15], in terms of
contextualization, the problems draw from everyday contexts and include dynamic elements that
require students to think adaptively. Third, from the flexibility perspective, this study proposes a new
method for evaluating students' flexibility in problem-solving through constructing problems that
inherently involve situational dynamics. These changing conditions trigger students to revise their
plans without waiting for failure to occur.

Overall, this study addresses how mathematics problems can be designed to assess students'
problem-solving flexibility while promoting awareness of sustainability issues and evaluating their
ability to adapt their strategies. The findings offer an alternative to designing innovative mathematics
problems that are contextual, SDG-oriented, and supportive of students' problem-solving flexibility.
Students are expected to develop the creative, critical, and adaptive thinking skills necessary for
21st-century challenges and everyday life through this approach.

MATERIALS AND METHODS

This study employed a Research and Development (R&D) approach to develop Dynamic Contextual
Mathematics Problems that integrate Sustainable Development Goals (SDGs), particularly the
Education for Sustainable Development (ESD) perspective, while facilitating situational changes to
assess students' flexibility in problem-solving. The problems were designed for 15-year-old students,
equivalent to Grade IX or Grade X of senior high school. The development model used in this study
was the 3-D model, described by Kurniati et al. [16], consisting of three iterative and sequential
stages: define, design, and develop. This model was selected due to its progressive and reflective
structure. According to Rosyidi et al. [17], each phase informs improvements to the previous step
and simultaneously serves as the foundation for the subsequent phase, ensuring the production of a
valid and refined educational product.

In the define phase, several analyses were conducted, including preliminary-final analysis,
learner analysis, task analysis, concept analysis, and the formulation of design specifications.
These analyses aimed to identify learning needs and determine the characteristics of the
mathematical problems to be developed.

In the design phase, four key stages were carried out: (1) test blueprinting, (2) media selection,
(3) format selection, and (4) initial product design, following the guidelines provided by Shin et al.
[18]. These stages produced a prototype of Dynamic Contextual Mathematics Problems with SDG
perspectives that incorporate situational changes to assess flexibility in problem-solving (Prototype 1).

Prototype 1 was tested during development, including expert validation, limited trials, and field
trials. Expert validation aimed to ensure that the prototype was cognitively appropriate for 15-year-
old students and aligned with the indicators of mathematical problem-solving, particularly flexibility
(i.e., the ability to adapt plans in response to situational changes). The experts also evaluated the
clarity of language and formatting. Three experts in mathematics education served as validators.
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Revisions were made according to their feedback, resulting in Prototype 2.

Next, a limited trial was conducted by administering Prototype 2 to six students. This trial aimed
to assess the problems' readability and gather student feedback. Based on the findings and any
necessary revisions, Prototype 3 was produced for the next phase.

The field trial involved administering Prototype 3 to 75 students from three schools in East Java
Province, Indonesia. These students represented three categories of mathematical proficiency:
high, medium, and low. The diversity of schools and student abilities was considered to ensure
that the developed problems were applicable across various educational contexts and student
backgrounds. Kurniati et al. [16] note the field trial aimed to evaluate the validity and reliability of
the problems using the Rasch Model.

The following table outlines the evaluation aspects, instruments, and data sources used in this study:

Table 1 Evaluation Aspects, Instruments, and Data Sources

Evaluation Aspect Instrument Data Source
Alignment of Dynamic Mathematics Problems with SDGs and
N . . o Prototype 1 Researcher
problem-solving indicators (including flexibility)
Validity (Prototype 1) Expert Validation Sheets 3 Expert Validators
Readability (prototype 2) Readability Questionnaire 6 Students
Validity and Reliability Prototype 3 75 Students

This study used tests and questionnaires as the primary data collection tools. The test consisted
of the developed Dynamic Contextual Mathematics Problems based on the SDGs framework and
designed to reflect situational dynamics. Questionnaires included expert validation forms and a
readability questionnaire for students.

Product validation was conducted twice - first through expert validation by three experts and
later through Rasch Model analysis using data from 75 students. These two validation layers
were intended to ensure that the problems met theoretical and empirical standards for assessing
problem-solving flexibility.

The Rasch Model was employed to analyze the validity and reliability of the developed problems.
According to Husamabh et al. [19], validity was determined through unidimensionality tests and fit
analysis, while the instrument's capability was assessed through item difficulty levels and rating scale
diagnostics. Furthermore, Li et al. [20] states that reliability was evaluated using item reliability
indexes, as measured by Pearson correlation coefficients.

RESEARCH RESULTS

In the define phase, the preliminary and final analyses of students’ problem-solving skills
revealed a critical gap in current assessment methods. Gholami [21] notes that most conventional
assessments focus solely on whether students reach the correct solution, neglecting to consider the
flexibility of their problem-solving approaches. Moreover, Iwatani et al. [22] highlight that existing
flexibility assessments often rely on failure-based indicators, in which students must first encounter
obstacles before demonstrating adaptive strategies. This approach is limited in that it does not
proactively measure students’ ability to generate diverse solution paths before failure occurs.

This initial-final analysis highlights the need for an assessment tool in the form of problems that
evaluate problem-solving ability and contextual flexibility through the lens of the SDGs. Such a tool
must accurately capture students' capacity to adapt plans, consider alternative strategies, and apply
SDG-related contexts without relying on failure as a prerequisite.
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Pricilya and Yudianto [23] emphasize that the assessment tasks must be contextually anchored
in real-world issues aligned with the SDGs to evaluate general problem-solving skills and foster
students' awareness of global challenges. A well-structured assessment model would provide a
comprehensive understanding of students' problem-solving flexibility, promote adaptive mathematical
thinking, and support a constructive learning environment.

Prior studies, Maulyda et al. [24], revealed that students' problem-solving skills remain relatively
low. Ludwig and Rausch [25] state that thinking flexibility is also limited, as many students
struggle to adjust when their initial plans fail or when connecting different mathematical concepts.
Additionally, students find contextual problems difficult due to the perception that mathematics is
abstract and disconnected from everyday life. They tend to prefer problems with clear structures and
straightforward procedures. Another finding indicates that students' understanding of the Sustainable
Development Goals (SDGs) is minimal or nonexistent. As’ari, et al. [26] state that the lack of
integration between SDG concepts and mathematics education results in limited awareness of how
mathematics can solve real-world challenges.

Task analysis in this study emphasizes the necessity of contextual, SDG-based, open-ended
problems to assess problem-solving flexibility and foster SDG understanding. These problems should
reflect real-world sustainability issues—such as environmental, economic, and social concerns—
allowing students to develop critical and adaptive thinking skills. Tlrkoglu and Yalcinalp [27] argue
that through an open-ended format, students are required to arrive at final answers and articulate
their reasoning, explore diverse strategies, and evaluate alternative solutions. This approach
facilitates a more comprehensive evaluation of students' thinking flexibility while encouraging the
integration of SDG concepts into mathematical problem-solving.

Based on the conceptual analysis, the topic of circles was selected as the core content for
developing SDG-based contextual problems to assess problem-solving flexibility. This topic was
chosen due to its broad applicability in real-life scenarios, such as architecture, transportation
systems, and wave pattern analysis—all relevant to SDG issues. Observations show that students
often struggle to understand relationships among circle elements and their applications. Prior
studies also suggest that mathematical modeling of circle content can enhance flexible thinking
skills, particularly in sustainability contexts such as sustainable transportation (SDG 11) and clean
energy (SDG 7). Therefore, Lechuga, et al. [28] state that the topic of circles is well-suited for
enabling students to develop problem-solving skills while understanding mathematics' relevance to
real-life and global challenges.

In the design phase, a literature review was conducted to identify problems that specifically
assess flexibility without requiring failure. These problems were expected to meet all problem-solving
indicators, be contextual, and be grounded in SDG themes. Therefore, an additional literature review
was conducted on indicators that evaluate students' problem-solving flexibility, along with studies
of various SDG issues and programs that can be embedded into the problems. These steps ensured
that the goals in the defined phase could be achieved. Table 2 presents the matrix of the problems
developed in this study.

Table 2 Matrix’s Problem

Question No. SDG Issue(s) Format
1 Good Health and Well-being Essay
2 Cities and Communities Essay
3 Good Health and Well-being; Responsible Consumption and Production Essay

Media analysis revealed that paper-based media was more effective than digital formats for
several reasons. First, Amundsen [3] found that the complexity of the open-ended problems required
repeated and in-depth engagement, where students could more easily annotate, sketch, and revise
their strategies when using paper. Second, Cohen and Cohen, et al. [29] reported that handwritten
problem-solving enhances memory retention and conceptual understanding more effectively than
typing on digital devices. Third, paper-based media allows students to work more freely without
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distractions from notifications or screen limitations, enabling greater focus on strategy exploration.
Fourth, paper is more accessible, especially for students who lack adequate digital devices, thus
supporting equitable participation in learning. Consequently, a paper was deemed more suitable for
fostering problem-solving exploration and flexible thinking.

In the initial design development phase, contextual problems were created based on the
established matrix, and answer keys were aligned with problem-solving indicators and corresponding
scoring rubrics. The resulting product from this phase was referred to as Prototype 1.

In the development phase, Prototype 1 underwent expert validation. Three experts -
two mathematics education lecturers from different universities and one secondary school
mathematics teacher - evaluated four aspects: format, content, language, and the alignment of
problems with problem-solving indicators. A 4-point scale was used in the validation rubric. The
expert validation yielded an average score of 3.77, classified as "very valid." All rubric aspects
received a minimum score of 3. Nevertheless, revisions were made in response to validators'
feedback, resulting in Prototype 2.

Prototype 2 was then subjected to a limited trial involving six students to assess its readability
and gather further suggestions. Based on previous test scores, these students were randomly
selected to represent high, medium, and low mathematical abilities. The readability test showed
that all participants found the problems understandable, unambiguous, visually engaging, and time-
appropriate. Consequently, Prototype 2 was directly adopted as Prototype 3. Prototype 3 is accessible
via the following QR code.

Figure 1 Prototype 3

In the field testing phase, Prototype 3 was administered to 75 students. Their responses were
analyzed using the problem-solving scoring rubric and processed using the Rasch model through
Winsteps software.

This section presents the analysis results regarding the extent to which the developed instrument
(Prototype 3) measures the intended construct, namely, students' mathematical problem-solving
flexibility. This question is addressed through the unidimensionality test results shown in Figure 2.

Figure 2 Standardized Residual Variance
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Two leading indicators can assess a test's dimensionality. First, Kurniati et al. [16] state that
the percentage of the "Raw variance explained by measures" should meet a minimum threshold.
Furthermore, Makhmudhov and Rashidov [30] state that the instrument is considered unidimensional
if all eigenvalues in the first contrast are less than 2.

The scoring rubrics used in this study are polytomous, so the minimum required percentage
of explained variance is 20%. Figure 2 (green box) shows that the "Raw variance explained by
measures" reaches 65.1%, far exceeding the minimum standard. Furthermore, all eigenvalues in
the first contrast (orange box) are below the critical value 2. Based on these two criteria, it can be
concluded that Prototype 3 meets the assumption of unidimensionality. This implies that Prototype 3
appropriately measures a single ability - mathematical problem-solving — and adequately facilitates
flexibility within that skill.

To reinforce the unidimensionality findings, a fit analysis was conducted to determine whether
Prototype 3 fits the Rasch model and is suitable for application. The results of the fit analysis are
presented in Figure 3.

Figure 3 Misfit Order

Prototype 3 is considered to fit the Rasch model if it meets at least two of the following three criteria:
1) Outfit Mean Square (MNSQ), 2) Outfit Z-standardized (ZSTD), and 3) Point-Measure Correlation
(Corr). Rashidov [30] states that an acceptable fit is indicated when MNSQ values range between 0.5 and
1.5, ZSTD values lie between -2.0 and 2.0, and correlation values fall between 0.4 and 0.85.

As shown in Figure 3, all MNSQ values (blue bars) are within the acceptable range of 0.5 < MNSQ
< 1.5. Similarly, all ZSTD values (yellow box) lie between -2.0 < ZSTD < 2.0. The point-measure
correlations (red box) are also within the 0.4 < Corr < 0.85 range. These results indicate that
Prototype 3 fits the Rasch model very well and can evaluate mathematical problem-solving skills
without concern for measurement bias, as all three fit criteria are satisfactorily met.

Beyond the instrument's validity, a well-constructed test should include items of varying difficulty
- easy, moderate, and difficult - to differentiate students' problem-solving abilities. To evaluate
whether Prototype 3 meets this criterion, an item difficulty level analysis was conducted based on the
measure order data presented in Figure 4.

Figure 4 Measure Order

The classification of items into difficulty levels is based on the JMLE (Joint Maximum Likelihood
Estimation) measure and the standard deviation (P.SD). As shown in Figure 4, the P.SD value is 1.1.
Therefore, item difficulty levels are categorized as follows: Makhmudhov and Rashidov [30].
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Table 3 Difficulty Level Category

Level JMLE Score
Difficult x>1.1
Moderate 1.1>x>0
Easy 0>x>-1.1

Referring to the JMLE measures in Figure 4 (green box) and the classification in Table 3, Prototype
3 includes items from all three difficulty levels. Item S3 has a JMLE score of 1.26 and is categorized
as difficult. Item S2 has a JMLE score of 0.16 and is considered moderate. Item S1 has a JMLE score
of -1.43 and is categorized as easy.

An additional analysis was conducted to ensure that the scoring rubric used to assess students’
responses functions effectively and does not introduce bias. Each item was scored on a scale from 0
to 1. A rating scale diagnostic was employed, and the results are presented in Figure 5.

Figure 5 Category Structure

According to Rasch model guidelines, an effective rating scale is characterized by increasing
observed averages and Andrich thresholds across response categories. As seen in Figure 5, the
observed averages (blue box) and Andrich thresholds (yellow box) show a consistent upward trend.
This indicates that the scoring categories are clearly defined, well-differentiated, and highly reliable.

Item Reliability

According to Kurniati et al. [16], Item reliability within the Rasch model can be assessed through
person reliability and Cronbach’s alpha coefficients derived from the measured Pearson correlation.
Makhmudhov and Rashidov [30] further state that if both values exceed 0.7, the instrument is
considered reliable. The item reliability statistics are presented in Figure 6.

Figure 6 Measured Pearson
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The person reliability score is 0.78, while Cronbach's alpha is 0.76. Both values exceed the
threshold of 0.7, suggesting that the items in Prototype 3 are reliable. This indicates that the
respondents demonstrated high consistency in answering the test items.

DISCUSSION

Overall, the findings of this study underscore the urgency of developing problem frameworks
that integrate flexibility within SDG-based contexts. Cardaba et al. [31] state that by embedding
global sustainability issues into mathematical problems, students become more adaptive, enhancing
their ability to navigate complex situations more effectively and efficiently. Therefore, assessment
instruments must be specifically designed to incorporate SDG principles into constructing items and
their associated flexibility indicators. This allows students to engage with diverse problem-solving
strategies and internalize the real-world implications of the solutions they generate.

The results presented earlier provide strong empirical evidence that the developed Dynamic
Contextual Mathematics Problems with SDGs Perspective (Prototype 3) effectively measure students'
mathematical problem-solving skills. All Rasch-based analyses—including unidimensionality testing,
rating scale diagnostics, fit analysis, item reliability assessment, and item difficulty evaluation—affirm
the robustness and validity of the developed instrument.

The unidimensionality test confirmed that Prototype 3 accurately measures a single latent
construct: mathematical problem-solving skills. The "raw variance explained by measures" was
65.1%), well above the minimum threshold of 20%, indicating strong explanatory power. Moreover,
Suwono et al. [32] state that all contrast eigenvalues were below 2, reinforcing the claim of
unidimensionality. This finding aligns with Gholami et al. [21], who argue that ensuring an instrument
focuses on a single domain of competence to preserve interpretability and validity. By confirming
the unidimensionality of the developed instrument, this study ensures that Prototype 3 does not
inadvertently measure unrelated skills, thus offering more accurate diagnostic insights into students’
problem-solving flexibility.

Additionally, the fit analysis supports the unidimensionality findings by demonstrating that
Prototype 3 exhibits a statistically valid model. All three fit indices—MNSQ Outfit, Measure
Correlation, and ZSTD Outfit—were within acceptable ranges. This suggests that Dynamic Contextual
Mathematics Problems with SDGs Perspective (Prototype 3) is appropriate for assessing students'
problem-solving skills, particularly regarding flexibility. Model fit is crucial in educational contexts to
ensure test items behave consistently across varying ability levels. The absence of significant misfit
further supports the assertion, echoed by Weldeck et al. [33], that the items do not introduce bias
when evaluating students' responses. Fulfilling all fit criteria reinforces the instrument's functionality
across various student abilities and SDG-related problem contexts.

As emphasized by Amalina and Vidakovich [34], a well-constructed test should contain items of
varying difficulty levels to discriminate among high-, medium-, and low-performing students. The
results revealed that Prototype 3 contains a balanced distribution of item difficulty. Item S3 was
categorized as difficult (JMLE measure = 1.26), S2 as moderate (JMLE measure = 0.16), and S1 as
easy (JMLE measure = -1.43). This variation enhances the diagnostic value of the instrument by
allowing for the classification of students based on their problem-solving ability. Such differentiation
is essential for teachers conducting diagnostic or formative assessments to identify students'
strengths and weaknesses when solving problems [35].

Beyond the problems, a high-quality instrument also relies on well-structured scoring rubrics.
Previous research by Jiang et al. [36] emphasizes the critical role of clearly defined scoring categories
in performance-based assessments. The rating scale diagnostics presented earlier validated the
effectiveness of the scoring rubric used. The observed averages and Andrich thresholds consistently
increased, indicating that scoring categories were well-differentiated and meaningful. This structured
scoring mechanism ensures that all levels of student responses are captured accurately. As a result,
the rubric used is credible and reliable, with clearly defined score boundaries that prevent ambiguity
in interpreting student responses.

Another essential indicator of an instrument's quality is its reliability. The Dynamic Contextual
Mathematics Problems with SDGs Perspective (Prototype 3) demonstrated strong reliability, with
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person reliability and Cronbach's alpha coefficients of 0.78 and 0.76, respectively, exceeding the
minimum threshold of 0.7. These results confirm that Prototype 3 consistently yields stable outcomes
across multiple administrations of problem-solving assessments. According to Bailey [37], high
reliability indicates minimal random measurement error and accurate reflection of students' problem-
solving skills. Furthermore, this reliability suggests that the instrument can maintain consistency
across diverse educational environments.

The findings of this study have significant implications for the development of mathematical
problems in educational settings. First, the confirmation of unidimensionality and model fit
substantiates that the Dynamic Contextual Mathematics Problems with SDGs Perspective is a valid
and reliable instrument for assessing students' problem-solving skills—including flexibility—within the
framework of the SDGs. Second, the balanced and varied distribution of item difficulty demonstrates
the instrument's capacity for use in differentiated instruction, enabling educators to tailor learning
based on students' initial ability levels. Third, the high-reliability coefficients indicate that the
instrument can be used consistently across various student populations.

This research provides a solid foundation for future studies. Subsequent research could explore the
implementation of Dynamic Contextual Mathematics Problems with an SDGs Perspective in different
educational contexts, such as across grade levels or curricular designs. Furthermore, integrating
qualitative data—such as students' thought processes and problem-solving strategies—could enrich
our understanding of students' flexibility in mathematical reasoning. Finally, developing adaptive
assessments based on this prototype opens opportunities for personalized learning interventions.

CONCLUSION

This study is rigorous. Rasch model analysis confirms that the Dynamic Contextual Mathematics
Problems with SDGs Perspective is a valid, reliable, and effective for assessing students' problem-
solving skills within a contextual mathematics framework aligned with the Sustainable Development
Goals (SDGs). Strong unidimensionality, a balanced distribution of item difficulty levels, ideal model
fit, high reliability, and well-functioning rating diagnostics all contribute to the product's credibility as
a robust educational assessment tool.

This study contributes to the existing literature by integrating contextual problem design,
SDG-related issues, and problem-solving flexibility into a dynamic assessment framework. It
enriches the discourse on the types of mathematical tasks that can evaluate students’ flexibility
by accommodating situational changes and allowing for concrete measurement. Moreover, these
findings provide a solid foundation for future research, including investigations into the relationship
between flexibility and other dimensions of thinking skills across different grade levels and curricula.
Ultimately, such future research can inform more effective teaching strategies and promote the
development of higher-order thinking skills.
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