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Background and Objectives: Assessment is an important aspect of improving the educational
system, and also one of the effective factors in improving learning in the classroom. However,
one of the main challenges is teachers’ lack of necessary skills to perform effective evaluation.
The role of mathematics in students' educational and vocational achievements is undeniable, but
the lack of regulation and a specific approved framework along with standard tools to measure
teaching skills in descriptive assessment of mathematics, has caused serious challenges in the
educational system in Iran. Given the importance of mathematics in elementary education and the
critical role of teacher competencies in effective teaching and assessing it, this study aimed to
design and validate a measurement tool for teacher skills in descriptive assessment of
mathematics.

Methodology: This study employed a mixed-method design based on an inductive qualitative
approach, and was conducted in three phases: a systematic literature review, fuzzy Delphi process
with the contribution of 18 experts, and exploratory and confirmatory factor analyses using data
from 385 elementary teachers selected from all over the country through simple random sampling.

Findings: Ultimately 21 skills were identified and categorized into four overarching domains:
Knowledge of descriptive assessment, application of assessment tools, analysis and presentation
skills, and mathematical perception. The developed questionnaire demonstrated acceptable
validity and reliability indices (CVR > 0.51, CVI > 0.79, Cronbach’s alpha > 0.80, CFI= 0.89).

Conclusion: The validated instrument provides a standardized measure of teacher skills in
descriptive mathematical assessment and can be effectively applied in managerial, educational,
and research contexts.
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Extended Abstract

Introduction:

The teacher is considered the most important factor in curriculum implementation and therefore
should possess a wide range of competences necessary for designing and effectively
implementing the curriculum. Teaching is one of the social professions that requires various
characteristics, including being a competent assessor (Ebadi et al., 2023). On the other hand,
assessment is a core component of the curriculum that lies directly under the teacher’s
supervision and control (Razi et al., 2017). A curriculum achieves its full effectiveness only
when there is strong coherence among its main elements: objectives, content, teaching methods,
and assessment. Assessment and evaluation have long been complementary parts of teaching-
learning process (James et al., 2002). An effective method to enhance learning during the
educational process is to improve assessment procedures. Furthermore, evaluating student
performance is one of a teacher’s most important tasks (Estaji, 2021). In contemporary
educational systems, there is a special emphasis on descriptive or continuous assessment and
feedback to promote students' learning (REL Central, 2025; Yan et al., 2023). Descriptive
assessment is a method in which students' progress is recorded through continuous feedback and
precise descriptions of various aspects of their performance in the classroom, projects, and
group activities. This method can include observation, interviews, and analysis of student
activities, and aims to provide a comprehensive picture of the learning process (Ozan & Kincal,
2023; Doria et al., 2023).

Ultimately, lack of regulations, a specific approved framework, and standardized tools for
measuring teachers’ skills in descriptive assessment of mathematics has caused serious
challenges to Iran’s educational system. Considering the lack of a valid instrument in this field,
the present study aimed to design and validate a measurement tool for teacher skills in
descriptive assessment of mathematics.

Methodology: This mixed-method exploratory study aimed to design and validate a tool for
measuring teacher skills in descriptive assessment of mathematics. The study was conducted in
2025. Initially, an inductive qualitative approach through content analysis was employed to
extract and categorize themes (Tabrizi, 2014). Subsequently, fuzzy Delphi analysis was applied,
because one of its uses in qualitative research is exploratory (Ahmadi et al., 2009).

Phase one involved searching scientific resources in databases: SID, Magiran, Noormags, and
Google Scholar using relevant Persian and English keywords. Ultimately, 42 articles were
identified, and 21 valid articles were selected. Phase two included screening, quality evaluation,
and inductive qualitative content analysis. Skills were compared and consolidated based on
semantic similarities and conceptual distinctions, resulting in 21 teacher skills in descriptive
mathematics assessment. Phase three involved implementing fuzzy Delphi by developing a
guestionnaire and examining face and content validity. The sample consisted of 18 experts in
mathematics education and assessment in Iran. Questionnaires were distributed online, and data
were collected.

In the quantitative section, for validating the 21-item researcher-made questionnaire, data were
collected from a sample of 385 elementary teachers across the country using simple random
sampling. To determine construct validity, exploratory and confirmatory factor analyses were
used. The questionnaire's factor structure was evaluated through factor analysis, aiming to
examine a specific factor structure with hypotheses about the number of factors, items, and
loading patterns, testing fit with observed covariances (Calderon, 2011). Cronbach's alpha and
composite reliability were used to assess reliability.

Findings: Qualitative content analysis led to the identification and categorization of teacher
skills in descriptive assessment of mathematics into four primary domains as follows.
Knowledge of descriptive assessment

- Classroom time management
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- Mastery of the content of the mathematics textbook
- Aligning learning objectives with content and students’ depth of thinking
- Understanding the objectives and applications of various assessment methods
- Understanding and fulfilling legal and ethical responsibilities in assessment
- Belief in creating transformation in mathematics learning through high-quality assessment
methods
Application of assessment tools
- Employing a variety of strategies and tools for formative assessment in mathematics
- Designing engaging classroom assessments connected to students’ culture, identity,
experiences, and resources
- Differentiated assessment (differentiation) for diverse students
- Developing scoring schemes and enhancing students’ motivation
- Implementing assessments based on out-of-class resources and interpreting the results
Analysis and presentation skills
- Analysis of classroom activities and test questions
- Assisting students in adjusting and improving their learning using assessment
information
- Providing effective and constructive feedback on students’ performance, emphasizing
strengths and weaknesses
- Explaining one’s own interpretations of assessment results and reasoning about
educational decisions
- Effective interaction and collaboration with others in the school environment (including
students)
Mathematical perception
- Possessing deep and conceptual knowledge in mathematics
- Ability to identify the type of students’ errors in problem-solving and their underlying
causes
- Skill in using mathematics education tools during classroom assessment
- Logical flexibility in exploring and pursuing different problem-solving methods
- Ability to rank / sequence / tier tasks and mathematical problems

These domains and their constituent skills were then evaluated and prioritized through the
Fuzzy Delphi technique, with expert ratings. The analysis demonstrated complete agreement
among the panel of experts regarding the significance of these skills, with consensus reached
after just two iterative rounds.

In the quantitative phase, the validity and reliability indices were satisfactory (CVR > 0.51,
CVI > 0.79, Cronbach’s alpha > 0.80). Confirmatory factor analysis (CFA) showed that the four-
factor model exhibited an acceptable fit to the data (CFI = 0.89, RMSEA = 0.09) considering the
exploratory nature of the study. The mean scores ranged from 3.02 to 3.67 on a 5-point Likert
scale. All factor loadings were above 0.50, indicating strong associations between the items and
their respective constructs. These findings support the construct validity and reliability of the
developed instrument, suggesting that the questionnaire can serve as a reliable and standardized
tool for assessing teachers’ skills in descriptive mathematics assessment.

Conclusion and Recommendations: Based on statistical results, the strongest dimension was the
application of assessment tools (mean = 3.67, high factor loadings), and the weakest was analysis
and presentation skills (mean = 3.02, lower factor loadings). Overall skill levels were found to be
moderate (ranging from 3.00 to 3.70).

Knowledge of descriptive assessment explained about 20% of total variance, reflecting teachers'
ability to recognize the objectives, characteristics, and differences from traditional assessment.
Application of assessment tools accounted for about 20% of the variance and was the strongest
dimension (mean = 3.67), and played a key role in demonstrating teachers' ability to utilize
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checklists, portfolios, and observation tools. Analysis and presentation skills explained about
17.5% of the variance, being the weakest (mean = 3.02). Mathematical perception accounted for
about 14.4% of the variance. This newly identified dimension, comprising five sub-skills (deep
mathematical knowledge, detecting student errors, using mathematics teaching tools, flexibility
in reviewing solution methods, and task grading ability), played significant role in linking
pedagogical content knowledge (PCK) with descriptive assessment.

This study had limitations. First, the scarcity of similar studies limited the comparison. Second,
simple random sampling was used; future research should employ stratified sampling
proportional to provincial teacher populations. Third, the tool's direct impact on student learning
was not examined. Although the results demonstrated acceptable validity and reliability,
assessing practical effectiveness requires further investigation. It is recommended that future
research investigate the relationship between teacher skills (measured by this tool) and student
academic progress in mathematics for more empirical evidence on its role in enhancing
learning.

Ethical Considerations: This study was carried out with full respect for the rights, dignity, and
privacy of all participants. Informed consent was obtained prior to data collection, and
participation was entirely voluntary. Participants were free to withdraw from the study at any
stage without any consequences. All responses were collected anonymously, and confidentiality
of participants’ information was strictly maintained throughout the research process. This study
was deemed exempt from full ethical review by the Farhangian University -Azarbaijan gharbi
branch- because it relied solely on anonymous questionnaire data and involved no collection of
identifiable or sensitive personal information.

Role of Each Author: Author contributions: The first author drafted the manuscript. The
second author performed the statistical analysis. The third author provided consultation. All
authors reviewed and approved the final version.
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