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designed explicitly for grade VIII students studying mathematics, covering all the
topics from the odd semesters. The analysis progressed through three distinct stages—
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curriculum analysis, content analysis, and context analysis—each contributing to a
comprehensive understanding of instructional resources. The study sought to narrow
the gap between theoretical knowledge and practical application in mathematics
education by incorporating real-world context. Surveys have revealed difficulties in
answering mathematical problems, highlighting the need to address gaps in learning to
improve competency. The careful and thorough construction of test instruments,
considering factors such as validity, established the foundation for creating accurate
assessment tools. The content validity assessment by the expert panel, with scores
ranging from 0.817 to 0.884 based on the V-Aiken category, confirms that the
instrument is vital in assessing students' mathematical problem-solving skills, and the
implementation of this study yielded many valuable insights for educators and
academics. This study helps improve mathematics education resources and evaluations
to promote mathematical thinking.
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INTRODUCTION

The importance of problem-solving in mathematics education cannot be understated.
Within mathematics education, mathematical problem-solving (MPS) skills promote analytical
reasoning and improve students’ capacity to address intricate problems. In the field of mathe-
matics, MPS plays a crucial role in students’ cognitive concepts (del Olmo-Mufioz et al., 2022;
English, 2023), cognitive processes (Agustan et al., 2017; Haeruddin et al., 2020; Hollenstein et
al., 2022), and acquisition of mathematical knowledge (Verschaffel et al., 2020, pp. 1-16) for
effective goal achievement (Abdullah et al., 2015; Dewi & Kusumah, 2014).
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MPS is commonly regarded as intricate and is recognized as a fundamental of mathematics
education (Cekmez & Bilbul, 2018; Juniati & Budayasa, 2022; Pongsakdi, 2020). A study by
Pambudi et al. (2020) reveals that every student encounters difficulties when learning mathema-
tics in the classroom, which further supports this. When dealing with mathematical problems,
students often encounter the following deficiencies: failure to properly understand the nature,
context, and significance of a problem (Oztiirk et al., 2020); failure to gather information from
multiple sources (Ulitzsch et al., 2022); failure to evaluate methods and solutions after an incident
(Garcia et al., 2019); failure to apply problem-solving techniques effectively and efficiently (Jiang
et al,, 2021).

One factor contributing to the low MPS is the inadequacy of the practice questions in
developing problem-solving skills. The questions given to students do not refer to practicing
problem-solving (Risma & Yulkifli, 2021). This kind of situation causes students' problem-solving
skills to be low (Purnomo et al., 2022). Teachers face the issue of developing suitable tools to
assess the relevant skills. Training problem-solving skills can be challenging in education (Schébel
et al., 2023; Seepiwsiw & Seehamongkon, 2023). Contemporary mathematics teachers must create
appropriate evaluation instruments (Ling & Loh, 2023; Makarova et al., 2021), utilizing various
resources and practical scenarios (Apino & Retnawati, 2016). Net (2023), Boonen et al. (2016),
and Hoseana (2024) argued that teachers have a crucial role in creating learning settings that
foster the development of these vital skills.

Intensive practice is crucial in enhancing cognitive abilities, including mathematical prob-
lem-solving abilities. With lots of practice, students not only improve their aptitude for under-
standing mathematical principles (Lee & Ward-Penny, 2022) but also grow the capacity to utilise
their MPS abilities in many situations efficiently (Hourigan & Leavy, 2023; Saadati et al., 2023).
According to the research conducted by Malepa-Qhobela and Mosimege (2022) mathematical
problem-solving questions aid in developing students’ mathematical knowledge and enhance their
capacity to tackle real-world situations, improving their generic problem-solving ability.

It is crucial to create a robust evaluation system that allows students to accurately express
and demonstrate their academic achievements in line with the real-life conditions they meet
during their learning process, including within mathematical education. The primary purpose of
assessment is to provide educators with the information they need to make decisions based on
student progress (Pastore, 2023) and adjust their teaching strategies wisely (Saadati & Celis, 2022).
Apart from that, according to research by Jamil et al. (2023), evaluating cognitive abilities is con-
sidered one of the most important aspects of the learning process. Measuring cognitive abilities is
critical in studying cognitive research (Ryoo et al., 2022). By evaluating cognitive abilities, educa-
tors can better understand the extent to which students can apply their knowledge and skills in
everyday life and identify areas that require special attention in the teaching and learning process.
Assessment is not just a tool for providing grades but is also a means of understanding the extent
to which students understand the subject matter and their ability to apply it.

In educational settings, the assessment framework consists of three primary forms: assess-
ment as learning (Kumar & Moral, 2022), assessment for learning (Yigletu et al., 2023), and as-
sessment of learning (Plessis & Ewing, 2017). These many forms have distinct objectives for as-
sessing students’ knowledge, abilities, and development throughout their academic journey. As-
sessment as learning entails students actively participating in self-assessment and introspection to
improve their comprehension and learning journey. Assessment for learning is centered around
delivering feedback and assistance to students throughout their learning process, directing them
toward enhancement and proficiency in the subject area. Finally, Spinney and Kerr (2023) state
that the assessment of learning evaluates students’ accomplishments and expertise in specific
learning goals using diverse assessment techniques, such as tests, quizzes, or performance evalu-
ations. These methods may encompass many assessment instruments, such as multiple-choice
questions, essays, practical demonstrations, or other evaluating measures. The selection of the as-
sessment method is contingent upon the educational goals, the content's characteristics, and the
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evaluation's intended results (Rao & Banerjee, 2023). Research from reliable sources, like Sutiarso
et al. (2022) and Retnawati et al. (2018), shows the importance of using various evaluation
methods to accurately measure students’ learning outcomes and give them helpful feedback for
ongoing improvement.

Several scholars, including Botelho et al. (2023), Desha et al. (2021a), and Fathiyah et al.
(2019), have created diverse evaluation instruments that make substantial contributions in the
field of assessment in mathematical problem-solving. Their endeavors to construct these assess-
ment instruments demonstrate a profound fascination with quantifying performance and educa-
tional achievements. Botelho et al. (2023) introduce novel methods for creating assessment in-
struments that comprehensively overview students’ academic performance. In contrast, the study
by Desha et al. (2021b) highlights the importance of creating assessment instruments that can
precisely gauge comprehension of crucial principles within a particular field. Furthermore,
Fathiyah et al. (2019) have made a valuable contribution by introducing an assessment tool that
considers psychometric factors to guarantee the accuracy and credibility of the measurements. By
working together, academics have paved the way for the creation of advanced and contextually
relevant assessment tools, enhancing evaluation procedures in diverse educational domains.

Although assessment is widely recognized for its advantages, it faces various obstacles that
hinder its positive effect on the teaching and learning of mathematics. These issues include in-
sufficient assessment resources, excessive instructor workload, and low student attendance at
school (Buabeng et al., 2019). Studies have improved evaluation techniques, but semester-specific
testing and development are scarce. Many scholars have developed evaluation frameworks for
extended or comprehensive assessments, but none for semester-specific assessments. This re-
search emphasizes the need for more significant research on one-term assessment approaches to
evaluate student achievement fully. By continuing this research, scientists can better understand
short-term assessment issues and build better methods.

A novelty measuring method was created and applied in this work to improve MPS
evaluation in one semester. This endeavor involves mathematics content, educational mathema-
tics, and measurement professionals to ensure tool validity. Diverse perspectives should help
define MPS and ensure the instrument fits the assessment aims. The research tool should accu-
rately assess students’” MPS skills across one semester. This study suggests that mathematics
evaluation approaches are getting more focused and relevant.

METHOD

This study is categorized as developmental research, using a research design consisting of
two distinct stages: the preliminary design stage and the prototype stage (Kennedy-Clark, 2013;
Plomp, 2013). The preliminary stage begins the research process by collecting students’ perspec-
tives and aspirations based on their experiences studying mathematics. During this stage, the
highlighted shortcomings are thoroughly examined, and a detailed strategy is developed to solve
these problems in the product design. Diverse research methods, including examinations, inter-
views, and questionnaires, are used to comprehensively comprehend student requirements, estab-
lishing a robust basis for producing successful and relevant products. The prototyping phase
concurrently enables problem-solving by systematically revising the product design and engaging
researchers, professionals, students, and instructors to guarantee its adaptability to real-world
requirements. This phase includes developing mathematical problem-solving tools, expert evalu-
ation, and controlled trials involving students with varying abilities. Researchers develop and
describe preliminary designs and concepts for the eventual product during this stage. Neverthe-
less, to maintain confidentiality, participants were anonymous, and the collected data were used
only for research purposes.

As presented in Figure 1, the assessment procedure in the prototyping phase starts with
Prototype 1, which must undergo trials to ascertain the efficacy of its design. Subsequently,
Prototype 2 received a rigorous evaluation by domain specialists, particularly those specializing in
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mathematics education. Prototype 3 was subjected to a restricted testing phase, including stu-
dents, which allowed the detection of technological vulnerabilities and the identification of re-
quired enhancements. Prototype 4 ultimately undertook a comprehensive four-week field test, in-
tegrating the viewpoints of Mathematics educators. The outcomes of this extensive phase act as
the foundation for ongoing enhancement and advancement of the product, guaranteeing its com-
patibility with the changing requirements of students. This study focuses on comprehending the
development model at the Prototype 2 phase to establish validity and dependability via expert
evaluation. The latter two phases of Prototype 2 are crucial for further investigation as well as
verification.
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Figure 1. Revised Diagram of the Development Chart

Before commencing the research, researchers undertook a crucial step by constructing indi-
cators to quantitatively assess proficiency in solving mathematical problems. This stage is crucial
as it offers precise guidance in assessing the study variables that need to be accomplished. By
establishing suitable indicators, researchers can construct a robust framework to effectively guide
their research process, guaranteeing the acquired results' relevance. Furthermore, defined metrics
also assist researchers in quantifying progress and accomplishments across the many stages of
their research, enabling them to draw more insightful and precise conclusions regarding the issues
they investigate. The instrument devised in this study aims to cater to pupils in the eighth grade
of junior high school. All the selected coursework consists of odd semester content condensed
into one semester.

Validity refers to the degree of precision and accuracy a measuring device shows when per-
forming its intended purpose. The study conducted a content validity assessment, which evalu-
ates the correctness of a test instrument about its content (Latisma, 2015). The content validity
test in this study was administered by a panel of five specialists, including two experts in mathe-
matics learning, two experts in school mathematics materials, and one expert in measurement, all
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with a specialization in mathematics education. A panel of five validators evaluated a content
validation sheet for MPS problems, the study tool. The evaluation was conducted by assigning a
numerical rating on a five-point scale. Equation (1) was utilized to assess the validity of test
findings for experts and users using the Aiken methodology, in which V = item validity index, »
= score of the rater's chosen category, /, = lowest score in the scoring category, ¢ = category that
the rater can choose, and #» = number of raters (Retnawati, 2014).

_ _Zs
V= o (1)

Aiken's rules offer a valuable initial framework for evaluating content validity using Aiken's
V coefficient. Researchers evaluated the method and recommendations by Retnawati (2016)
while incorporating additional metrics or criteria to provide a thorough and robust evaluation of
content validity. Equation (1) indicates that a V-Aiken value less than 0.600 is classified as “poor”
and a score between 0.600 and 0.880 is classified as “good”. A result over 0.800 is classified as
“excellent”. Retnawati (20106) states that an Aiken value index below 0.4 indicates poor validity,
while a range of 0.4 to 0.8 suggests moderate validity, and a value over 0.8 indicates high validity.

Research of a qualitative nature was carried out to assess the readability of the material. The
evaluation included the use of language, writing strategies, punctuation application, font choice,
image incorporation, and sentence duration. The assessment involved the use of a questionnaire
with statements and five alternative answers. The selections were ranked in the sequence of 5 for
excellent, 4 for acceptable, 3 for average, 2 for below-average, and 1 for unacceptable.

FINDINGS AND DISCUSSION

Notable researchers in the field of mathematical problem-solving include computer scien-
tists like Turing (1954), renowned for his significant contributions to computing and algorithmic
problem-solving. In addition, mathematicians like Polya (1973) have gained recognition for their
contributions to developing mathematical problem-solving procedures, notably through Pdlya’s
renowned book “How to Solve It.” Psychologists like Piaget and Vygotsky (1994) have signifi-
cantly contributed to our knowledge of how humans learn and solve mathematics issues using
cognitive development approaches. Our comprehension of solving mathematical problems con-
stantly expands by conducting research and making valuable contributions.

Table 1. Dimension and Indicator of MPS

Aspect Definition Indicator
Cognitive Processes Information collection, viewpoint The capacity to clearly and precisely
exploration, and a precise grasp of the define issues

problem’s nature, context, and ramifications
are necessary to understand a challenge.

The Gathering of Data Data collection skills entail gathering The capacity to plan or strategize by
information from a range of sources. thinking through the required actions.
Efficient Execution Capacity to implement strategies with The capacity to assess plan
effectiveness and efficiency to solve issues implementation outcomes to

pinpoint areas for possible additions
or improvements.

Reflective Evaluation Capacity to assess methods and solutions The capacity to evaluate the efficacy
after the fact and efficiency of solutions or

processes by contrasting them with
benchmarks or other options.

Analytical problem- The capacity to control complexity—to The capacity to create or formulate
solving tackle complicated issues by breaking them exact, in-depth solutions for every
down into more manageable, easily aspect of the solved problem.

understood components
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This study examines many mathematical problem-solving indicators. Understanding and
applying mathematics to problems is crucial. Detecting key facts, formulating problems clearly,
and choosing solutions are evidence of problem-solving abilities. The ability to apply and evaluate
strategies is a problem-solving strategy indication. Finally, mathematical communication skills in-
volve organizing solutions, using appropriate terminology, and communicating rationally. This re-
search examines these qualities and indicators to understand and enhance mathematical problem-
solving. The indicators and dimensions used in this study are based on a synthesis of many
experts in problem-solving. The synthesis process was conducted utilizing the Atlas.ti program to
generate the aspects, definitions, and indicators as presented in Table 1.

By synthesizing several expert viewpoints on the subject, it is anticipated that various di-
mensions and indications about the resolution of mathematical issues can be developed (Ramdani
et al., 2019; Datt, 2021). This dimension encompasses multiple crucial elements in mathematical
problem-solving, including comprehension of mathematical concepts, the capacity to articulate
and resolve problems, proficiency in employing efficient problem-solving strategies, and the
aptitude to communicate solutions with clarity and precision. Indicators about this dimension
enable researchers to assess an individual’s proficiency in solving mathematical issues. Research-
ers can create comprehensive evaluation instruments to measure mathematical problem-solving
abilities by comprehending these dimensions and signs.

Our study primarily centered on content structure analysis, using a methodology that in-
cluded surveys of students and instructors and expert evaluations to determine content validity.
This analytical approach provides a profound understanding of the perspectives and opinions of
students and instructors, enabling a comprehensive comprehension of the overall structure of the
content. These surveys provide firsthand perspectives from essential participants in the learning
process, while professional evaluations help guarantee the validity of the material used. This
introduction will provide a thorough overview of our research methodology to analyze content
structure, examine data from direct participants, and maintain the ongoing validity of ideas via
expert perspectives.

Preliminary Phase

The preliminary phase encompasses the needs and context analyses as well as the review of
litera-ture and opinions of experts and practitioners.

Needs and Context Analysis

This study included administering questionnaires to students to ascertain their comprehen-
sion of the idea and gauge their level of interest in and attitudes toward the material studied. The
current phase is built upon the findings derived from prior studies, which have been recorded in
several journals. The analysis found that pupils had difficulties while attempting to solve non-
routine situations. The crux of the issue seems to be in the student’s inclination to commit no-
tions and theories to memory without cultivating a profound comprehension. Moreover, the
absence of regular experience in addressing topics that require critical thinking further intensifies
this issue. Consequently, students lack the skills to effectively use their knowledge of scientific
facts and approach scientific problem-solving. These results emphasize the need to tackle learn-
ing disparities to enhance students’ competence in mathematical problem-solving skills.

In addition to administering questionnaires to students, this study also issued question-
naires to two mathematics educators to ascertain their viewpoints on comprehending ideas and
assess students’ mathematical problem-solving abilities. The analysis found that pupils had diffi-
culties while attempting to solve non-routine situations. The fundamental issue is the kids’ limited
proficiency in mathematics from the beginning. Furthermore, the absence of regular experience
in addressing topics that require critical thinking further intensifies this issue. These results em-
phasize the significance of addressing learning disparities to enhance students’ ability to cope and
improve their mathematical problem-solving skills.
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Review of Literature

Subsequently, researchers conducted a literature review to cater to the requirements and
analyse the content. The objective is to identify gaps in knowledge. Researchers can discern areas
of knowledge that require further investigation or resolution by compiling data from current
literature. It is crucial to establish the direction and focus of the needs and content analysis that
will be conducted. Additionally, it is necessary to support material analysis and development
plans. The data from literature research can be utilized to build suitable analysis methods and cre-
ate materials that fulfill specific requirements. This entails the creation of instructional materials,
educational approaches, or actionable suggestions derived from pertinent literature discoveries.

Opinions of Experts and Practitioners

The concluding phase of the preliminary phase, specifically the input from experts and
practitioners, entails engaging in dialogue with the promoter team and educators in the relevant
field. This aims to gather information directly from experts and practitioners with extensive expe-
rience and a thorough understanding of the study topic or project. The aims of this message
encompass, firstly, the verification of concepts and plans. Obtaining advice from experts and
practitioners is beneficial for verifying the thoughts and strategies developed in the previous step.
They can offer valuable insights into the actual requirements, potential obstacles, and the practi-
cality and significance of suggested remedies. Secondly, it acquires a pragmatic viewpoint. Experts
in the field have firsthand knowledge of pertinent circumstances and contexts. Their feedback
can offer a pragmatic and tangible viewpoint on the solution or plan, ensuring its effective imple-
mentation. Thirdly, it identifies opportunities and potential for innovation. By engaging with ex-
perts and practitioners, researchers can discover novel prospects or untapped innovation poten-
tial that may have been previously overlooked. Their contribution has the potential to stimulate
novel ideas or guide research toward more efficient and pertinent paths.

The analysis results obtained during the preliminary phase serve as a reference for develop-
ing or creating problem-solving tools. The objective is to guarantee that the developed instru-
ment is robust and applicable to assessing MPS. Moreover, examining outcomes can guide the
creation of more efficient teaching and learning methods. One can improve and refine the instru-
ment by incorporating feedback from students and teachers to enhance the efficacy of measuring
problem-solving skills. It is crucial to ensure that measurement findings yield precise and perti-
nent information to facilitate informed decision-making in the educational setting.

Draft Design Principles

Content structure analysis comprises three primary stages: curriculum, content, and context
analysis. The first phase, curriculum analysis, specifically targeted the educational content de-
signed for eighth-grade pupils during the first half of the academic year, following Curriculum
2013 guidelines. The five resources identified include number patterns, Cartesian coordinates,
relations and functions, straight-line equations, and systems of linear equations in two variables.
The research yielded competency achievement indicators (GPA) based on Kompetensi Dasar (KD)
or the basic competency for each subject. These indicators were combined with mathematical
problem-solving indicators to provide five interconnected indicators.

The primary dimensions of this study are the outcome of synthesizing several specialists’
petspectives on problem-solving skills. They offer their perspectives and knowledge to create a
solid conceptual base. The outcomes of this collaboration include a thorough comprehension of
numerous vital facets of issue resolution. These dimensions serve as a solid basis for in-depth
data analysis and interpretation and reflect the conceptual framework. Consequently, the findings
of this study not only provide a thorough comprehension of issue-solving but also pave the way
for additional research and the creation of novel ideas in this area.

The second phase, known as content analysis, involves using middle school mathematics
textbooks as a resource to examine and evaluate the measurement of MPS and the organization
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of mathematical content, as determined by specialists in the field. This analysis aims to assure
compliance with the intended level of comprehension of mathematical ideas.

The last phase, context analysis, aims to relate the five chosen resources' context to daily
life challenges or events. The study relies on journals, scholarly publications, and chemical books
as sources. Incorporating context into mathematics education aims to enable students to com-
prehend and use mathematical principles in practical scenarios, thus establishing a link between
mathematical learning and real-world applications.

Prototype-1: Pilot Study

Instrument preparation involved using a question grid and emphasizing mathematical
problem-solving characteristics as crucial parameters for designing questions. The findings from
analyzing the curriculum, content, and context, as well as the results of surveys conducted with
students and teachers, serve as a basis for creating the question blueprint. The question blueprint
comprises KD, GPA, question indications, and mathematical problem-solving features. Subse-
quently, the questions are constructed using the blueprint and integrating mathematical problem-
solving elements.

Prototype-2: Expert Reviews

A panel of five experts in the relevant field conducted the content validity assessment. The
content validity test in this research was conducted by a panel of five professionals, consisting of
two specialists in mathematics learning, two specialists in school mathematics resources, and one
specialist in measurement, all with expertise in mathematics education. The mathematical
problem-solving curriculum in the first semester of middle school class VIII comprises five to-
pics: number patterns, Cartesian coordinates, relations and functions, straight-line equations, and
systems of linear equations in two variables. The content validity evaluation instrument for
mathematical problem-solving problems consists of material/content, construction, and lan-
guage. In all, there are 23 sub-aspects. The outcomes of the content validity evaluation serve as a
reference for rectifying any instrument questions that remain erroneous.

When constructing test instruments, it is necessary to consider four fundamental concepts:
validity, reliability, objectivity, and norms (Guzman et al., 2021). Validity refers to an instrument's
capability to measure the intended quantity accurately. In contrast, dependability refers to an in-
strument that consistently produces the same data when used multiple times to measure the same
object. Instrument validation is an essential step in developing and evaluating instruments. Valid-
ity refers to the degree of accuracy in testing the components and assessing their suitability for
interpretation. The validation process involves collecting evidence to establish a scientific founda-
tion for interpreting the scores, as outlined in the intended use assessment tool. Score evaluation
results can be interpreted based on the tool's intended purpose. Nevertheless, the initial proce-
dure to obtain an accurate interpretation is to validate the instrument beforehand. According to
the validator’s evaluation of the measurement tools for mathematical problem-solving, each indi-
cator is displayed in Table 2.

The absence of invalid items in evaluating mathematical problem-solving (MPS) measure-
ment instruments using V-Aiken indicates a strong and dependable assessment procedure. This
result highlights the efficacy of the instruments in precisely assessing the specific concepts within
each MPS category. The instruments’ strong validity scores, which range from 0.817 to 0.884
across several categories, demonstrate their capacity to measure students’ proficiency in mathe-
matical problem-solving skills accurately. The positive validation confirms the instruments' cor-
rectness and strengthens their legitimacy and usefulness in academic assessments. Educators and
researchers can use these measurement tools to gather precise and essential information about
students’ mathematical problem-solving abilities. This data can then be used to enhance instruc-
tional strategies and develop curriculum in mathematics education.
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Table 2. Validity of Test Items based on ["-Azken

Material QNl;i;t;Z? Ing,i(l:,astor % 28 n(c-1) v Categories
Number Pattern 10 MPS1 4 5 4 4 4 17 20 0.832609 Valid
11 MPS2 4 5 4 4 4 17 20 0.847826 Valid
14 MPS2 4 4 4 4 4 16 20 0.817391 Valid
15 MPS1 4 5 4 4 5 17 20 0.856522 Valid
16 MPS3 5 55 4 4 17 20 0.863043 Valid
17 MPS2 4 5 4 4 4 17 20 0.843478 Valid
18 MPS4 4 4 4 4 4 16 20 0.821739 Valid
19 MPS5 4 5 4 4 4 17 20 0.845652 Valid
Cartesian 1 MPS1 5 55 4 4 17 20 0.865217 Valid
Cootdinates 2 MPS2 5 55 4 4 18 20 0.884783 Valid
9 MPS4 4 5 5 4 4 17 20 0.85 Valid
12 MPS3 5 4 5 4 4 17 20 0.858696 Valid
13 MPS2 4 4 4 5 4 17 20 0.856522 Valid
14 MPS2 4 5 4 4 4 17 20 0.832609 Valid
19 MPS5 4 4 5 4 4 17 20 0.854348 Valid
20 MPS5 4 4 4 4 4 16 20 0.823913 Valid
21 MPS5 4 4 4 4 4 17 20 0.841304 Valid
23 MPS3 4 4 4 4 4 17 20 0.854348 Valid
Relationships 9 MPS1 4 5 4 4 4 17 20 0.836957 Valid
and Functions 10 MPS4 5 5 4 4 4 17 20 0.85 Valid
12 MPS1 4 4 4 4 4 17 20 0.836957 Valid
17 MPS4 5 5 4 4 4 17 20 0.867391 Valid
18 MPS2 4 4 4 4 4 17 20 0.830435 Valid
19 MPS4 4 4 5 4 4 17 20 0.856522 Valid
23 MPS4 4 4 4 4 4 17 20 0.85 Valid
24 MPS1 4 4 4 4 4 17 20 0.836957 Valid
26 MPS5 4 5 5 4 4 17 20 0.863043 Valid
27 MPS4 4 5 4 4 4 17 20 0.832609 Valid
28 MPS3 4 5 5 4 4 17 20 0.856522 Valid
Straight Line 6 MPS4 4 5 5 4 4 18 20 0.876087 Valid
Equation 8 MPS2 4 4 4 4 4 17 20 0.847826 Valid
9 MPS1 4 5 5 4 4 17 20 0.86087 Valid
10 MPS5 4 4 4 4 4 17 20 0.85 Valid
16 MPS1 4 5 4 4 4 17 20 0.83913 Valid
17 MPS2 4 5 5 4 4 17 20 0.863043 Valid
18 MPS5 4 4 5 4 4 17 20 0.847826 Valid
19 MPS3 4 5 5 4 4 17 20 0.856522 Valid
20 MPS2 4 5 4 4 4 17 20 0.841304 Valid
25 MPS5 4 4 4 4 4 17 20 0.841304 Valid
26 MPS4 4 5 4 4 4 17 20 0.871739 Valid
28 MPS5 4 4 4 4 4 17 20 0.83913 Valid
29 MPS3 5 4 4 4 4 17 20 0.836957 Valid
System of Two- 3 MPS1 4 5 4 4 4 17 20 0.854348 Valid
Variable Linear 4 MPS2 5 5 4 4 4 17 20 0.850000 Valid
Equations 9 MPS4 4 5 4 4 4 17 20 0.850000 Valid
17 MPS5 4 4 4 4 4 17 20 0.83913 Valid
19 MPS4 5 4 5 4 4 17 20 0.863043 Valid
21 MPS3 4 5 5 4 4 17 20 0.854348 Valid

The findings on content validity were analyzed using Aiken’s V. Table 3 displays the out-
comes of the content validity based on assessed aspects. The utilization of V-Aiken for content
validity analysis, as depicted in Table 3, offers a thorough review of diverse facets of assessing
educational materials. The table classifies the discoveries according to many factors, such as
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material, construction, and language. Within the material aspect, the evaluation includes assessing
factors such as the clarity of core competencies (kompetensi inti (KI))/basic competencies (kompe-
tensi dasar (KD)) learning, appropriateness of purpose and material, alighment of the problem
with the indicator, coherence between essential competencies and objectives, material, and
questions, relevance of questions to the subject matter being studied, and the availability of a
scoring rubric. Each sub-aspect is given a validity score ranging from 0.750 to 0.872, indicating
different levels of validity. The material component demonstrates overall solid validity.

Table 3. Validity based on Assessed Aspects

Aspects Sub Aspect 1 ZExg ert 75 >s  n(c-1) A\ Category
Material ~ Clarity of KI/KD learning 4 5 5 4 4 17 20 0.859 High
Suitability of purpose and material 4 5 5 5 4 17 20 0.872 High
Compatibility of the problem withthe 4 4 4 4 4 15 20 0.750  Medium
indicator
Consistency between essential 4 4 4 5 4 17 20 0.865 High
competencies with objectives,
materials, and questions
Suitability of the question with the 4 4 5 5 4 17 20 0.867 High
subject matter studied
The instrument is equipped with a 4 5 4 3 4 15 20 0.773  Medium

scoring rubric
Suitability of questions to the cognitive 4 4 5 5 5 17 20 0.872 High
level of student ability

Stimulate students to think more 4 4 4 5 4 17 20 0.869 High
operationally

Construction Clarity of the content of the material 4 5 5 5 4 17 20 0.874468  High
Demands on the content of the 4 5 4 5 4 17 20 0.860638 High
material
The correctness of the content of the 5 5 4 4 4 17 20 0.867021 High
material
Ease of materials to understand 4 4 4 4 4 15 20 0.755319 Medium

Suitability of the image to the content 4 5 5 5 4 18 20 0.879787  High
of the material

Clear scoring guidelines 4 5 4 4 4 17 20 0.86383 High
The question points are formulated 4 4 4 5 5 17 20 0.865957  High
briefly and clearly

Clarity of instructions for workingon 5 5 4 4 4 17 20 0.868085  High

the problem
The demands of the questions 4 4 4 4 5 17 20 0.857447  High
presented

Language  Consistency in using terms, symbols, 4 5 4 4 4 17 20 0.86383 High
and units
Question items do not cause double 4 5 4 4 5 17 20 0.869149  High
interpretation
The use of standard Indonesian in 4 5 4 4 5 17 20 0.87234 High

question items

The composed language has subjects, 4 5 4 4 4 17 20 0.869149 High
predicates, objects, and captions

Sentences composed using effective 4 5 4 3 4 15 20 0.77234  Medium
sentences

Languages used according to EYD 4 5 4 5 4 17 20 0.867021  High

In the same way, the construction aspect assesses many variables, including demands, cor-
rectness, and ease of understanding of the material. These factors have received high validity
scores, further confirming the quality of the instructional content. Finally, the language element
evaluates the precision of language usage, avoidance of ambiguity, adherence to standard Indo-
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nesian, effective sentence structure, and conformance to language standards (gaan yang disenspurna-
kan/EYD). The consistently high validity scores across several language-related criteria confirm
the linguistic excellence and appropriateness of the teaching materials. In summary, the compre-
hensive examination of content validity highlights the meticulousness and dependability of the
assessment procedure, offering significant perspectives for educators, curriculum creators, and
researchers to improve the calibre of educational materials.

Compatibility of the Instrument with the Curriculum

Curriculum revisions in Indonesia have taken place on multiple occasions, and throughout
these revisions, assessment standards have consistently remained a crucial component of the
curriculum. The National Education Standard serves as a fundamental framework for designing,
executing, and overseeing education to achieve high-quality national education (Tahili et al.,
2021). Instrument development is necessary regardless of the curriculum.

When assessing a program, it is necessaty to establish the instrument's validity to verify its
relevance and suitability in measuring the desired competencies. The validity of an instrument
indicates its capacity to measure thinking skills accurately (Danczak et al., 2020; Tao et al., 2023;
Wihardjo et al., 2023), specifically problem-solving skills. Content validity, when proven, instills
confidence in the instrument's ability to deliver accurate and valuable information for evaluating
and developing student skills. According to the professional opinions of Imran et al. (2024), Kim
et al. (2024), and Zeighami et al. (2024), content validity refers to the capacity of a precise tool to
assess students' abilities.

Nevertheless, this research is subject to certain limitations and suggests areas for future
investigation. While the concept and validity results yield good indicators, this study is subject to
various constraints. For instance, the constraints of a small sample size limit the ability to capture
the full scope of the learning environment, and external variables may impact the accuracy of the
measurements. Potential avenues for future research may involve advancing more intricate instru-
ments, conducting trials on a broader scope, and further corroborating the findings through
other pertinent methodologies.

However, this research must be continued to fulfill the requirements stated by Guzman et
al. (2021), who indicated that when designing test instruments, validity, reliability, objectivity, and
norms should be considered. This research should continue to assess reliability. This study exam-
ines many mathematical problem-solving indicators. Understanding and applying maths to prob-
lems is crucial. Detecting key facts, formulating problems clearly, and choosing solutions are
evidence of problem-solving abilities. The ability to apply and evaluate strategies is a problem-
solving strategy indication. Finally, MPS involves organizing solutions, using appropriate mathe-
matical terminology, and communicating rationally. This research examines these qualities and
indicators to understand and enhance MPS.

CONCLUSION

Our study aimed to thoroughly investigate the content structure and validity by analyzing
student and instructor surveys and expert reviews. This complex tapestry explored not only the
distinct viewpoints of students and instructors but also guaranteed a comprehensive comprehen-
sion of the general structure of the topic. The primary accounts given by those who participated
in the learning process and the assessments made by experts produced a harmonious collection
of viewpoints that increased the study’s credibility. The content structure analysis was carried out
in three stages—curriculum analysis, content analysis, and context analysis—each leading to a
deeper understanding of educational resources. Our work aims to establish a strong connection
between abstract mathematical theories and practical applications by incorporating real-world
examples into mathematics instruction. The surveys revealed difficulties in answering mathema-
tical problems, emphasizing the need to address discrepancies in learning to improve compe-
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tency. The careful and thorough development of test instruments, considering factors such as
validity, lays the foundation for creating accurate and efficient assessment tools. The expert
panel’s content validity evaluation confirmed the potency and dependability of our measurement
tools. These results demonstrate the accuracy of evaluating students’ mathematical problem-
solving abilities and strengthen the credibility of the instruments in academic assessments. Our
study presents a wealth of valuable knowledge, encouraging educators and researchers to pursue
the improvement of mathematics education materials and evaluations, leading to a new era of
high-quality education.
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