


Principles of designing math assessment tasks



Abstract: 
According to the cognitive structure and characteristics of the students, the design, prediction, and regulation of educational events are determined based on the objectives, content, and available resources. To design tasks of any kind, including this mathematics assessment task, we need a framework and a design road map. In this article, we examine a fundamental design framework, including its definition, purpose, guiding principles, return, and design modification. The purposes of placement tests, program evaluations, and graduation exams are administrative or program-related. These assessments are beneficial for a variety of stakeholders. Mathematics assessment tasks consist of questions, situations, and instructions used by instructors to evaluate students' performance. Clearly, there are no specific limitations on the categories of task design, and every action in the teaching process is intended to facilitate effective learning and education. Designing rich mathematics tasks provides sufficient practice opportunities to enable students to master the skills and knowledge at each stage of the mathematics curriculum, and guides students' thinking and understanding of mathematics. The terms assessment and evaluation are used interchangeably in many fields. However, here we want to address a form of formative math assessment that refers to helping students throughout the course and tracking educational programs. A principle is a fundamental truth or proposition that serves as the foundation for a system of beliefs or behaviour or a chain of reasoning. In conclusion, we provide a quick overview of a fundamental design principle that can be applied to any design project, but is particularly useful for developing mathematical assessment tasks. 
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1. Introduction
Evaluation and tasks are integral components of an effective learning process, and tasks should also be incorporated into the learning voyage. A task is any structured learning effort that has a specific objective, appropriate content, a specific work procedure, and a variety of outcomes for those who perform it. Consequently, a task refers to a collection of educational programs designed to facilitate learning and assigned to students, ranging from simple, brief exercises to more complex and lengthy activities such as group problem-solving, etc. (Watson & Sullivan, 2008)
Tasks are among the most important learning and evaluative instruments as well as an educational lever, and the design of tasks by teachers can have a significant impact on student learning. It can also provide instructors and parents with valuable information about student performance. Based on their function in education, mathematical tasks are classified as warm-up tasks, learning tasks, review tasks, practice tasks, and assessment tasks (Reyhani & Izadi, 2020; Shao, 2018). Although the teacher does not intend to evaluate the students directly when presenting the task, these tasks can be a useful source of information about the students' learning status, and evaluating and observing the tasks is an integral part of the teaching process.
Mathematics tasks differ based on the expected cognitive demand, the mathematical competencies, the thinking processes, the solution strategies, the level of students’ understanding, which determine the ways students respond to the tasks, and the kind of information elicited (Demosthenous et al., 2021; Gustafsson & Ryve, 2022). Whether a specific mathematical task should be classified as a learning activity, an assessment task, or both depends on how the task is utilised by a specific teacher. It is evident that teachers use the information provided by a variety of tasks to guide their instruction, and it is possible that there is no distinct separation or boundary between these categories. Regardless of how we classify tasks, math tasks cultivate, promote, expose, assess, and validate valuable classroom math practice. Task assessment is one type of evaluation, but it plays a significant role in the classroom evaluation process. A student's performance in an mathematics assessment task is evaluated based on their response to the task. The response can be expressed in various forms. Depending on the nature of the math task, changing the expected type of response can yield valuable information from mathematics assessment tasks.
Attention to task design is important from several perspectives in mathematics education research and practice. From a cognitive perspective, the detail and content of tasks have a significant effect on learning; from a cultural perspective, tasks shape the learners’ experience of the subject and their understanding of the nature of mathematical activity; from a practical perspective, tasks are the bedrock of classroom life, the “things to do.” (Watson & Ohtani, 2015). The correct design of tasks will aid students in achieving richer mathematics, i.e., the ability to comprehend, evaluate, perform, and apply mathematics in real-world situations. It improves problem-solving skills and the capacity to reason and comprehend. Tasks define norms and expectations in the classroom.


Wittmann (1995), in an article titled “Mathematics education as a ‘design science”, points out that the design of instructional units had never been the focus of the educational research community until the mid-1970s. Avelino (2022) has also argued that “didactical design has always played an important role in the field of mathematics education, but it has not always been a major theme of theoretical interest in the community”. The movement towards theoretically-based design research from the 1960s onwards has benefited largely from the emergence of an international research community in mathematics education, as well as from contributions from the disciplines of mathematics and psychology (Kilpatrick, 1992). However, the degree to which instructional aspects are taken into account in task design is one way in which design frameworks can differ. Frameworks can also vary based on the degree to which learning environments are student-centred, knowledge-centred, or assessment-centred (Bransford, Brown & Cocking, 1999), as well as the way in which they are cognitively, sociologically, socio-cultural, discourse, or other theories. In addition, frameworks can be distinguished based on their relevance to different categories of tasks, i.e., whether the tasks are directed towards which of the following: as well as the manner in which they draw upon cognitive, sociological, sociocultural, discursive, or other theories. In addition, frameworks are distinguishable according to the extent to which they can be related to various task genres, that is, whether the tasks are geared toward (1) the development of mathematical knowledge (such as concepts, procedures and representations, (Swan, 2008)); (2) the development of the processes of mathematical reasoning (such as conjecturing, generalizing, proving, as well as fostering creativity, argumentation, and critical thinking; (Leikin, 2013); (3) the development of modeling and problem-solving activity (Ponte et al., 2013); (4) the assessment of mathematical knowledge, processes, and problem-solving (Swan & Burkhardt, 2012); (5) the context of mathematical team competitions (Goddijn, 2008), and so on. As well, some frameworks may be more suited to the design of specific tasks, others to the design of lesson flow (Corey et al., 2010), and still others to the design of sequences involving the integration of particular artifacts (Kieran, 2019). Because several considerations enter into an overall design—considerations that include the specific genre of the task, its instructional support, the classroom milieu, the tools being used, and so on—each part of the design might call for different theoretical underpinnings. Thus, the resulting design can involve a networking of various theoretical frames and principles (Prediger, Bikner-Ahsbahs, & Arzarello, 2008) or a bricolage (Gravemeijer, 1994) or a bridging (Koedinger, 2002). Frameworks whose characteristics specify a particular mathematical reasoning process or a particular mathematical content area are domain-specific frameworks. These frameworks for designing tasks or work sequences specify particular reasoning processes (e.g., conjecturing, arguing, proving) or particular content (e.g., geometry, integer numbers, numerical concepts, algebraic techniques). A more holistic way of thinking about frames is to view them as being of different levels or types. For example, grand frames, intermediate-level frames, domain-specific frames (i.e., frames related to the learning of specific mathematical concepts and reasoning processes), and frames related to particular features of the learning environment (e.g., frames for tool use)—all of them together constituting any one theoretical base for the design of a given study. (Watson & Ohtani, 2015)
However, according to De Lange (2013), design is possible under the following conditions: freedom to choose what to design, freedom in time, freedom of thought, and freedom to explore with certain limitations based on contextual and theoretical conditions.
Designing effective mathematics assessment tasks is a central concern in mathematics education research, as tasks not only measure learning but also shape students’ opportunities to engage meaningfully with mathematical ideas. Recent scholarship highlights the need for task design that balances authenticity, cognitive demand, and instructional goals (Johnson & Ohtani, 2025). A growing body of literature emphasises that well-crafted tasks can simultaneously function as assessments and as tools for learning, offering both formative insights and productive challenges.
One important dimension of task design is the alignment between assessment purposes and pedagogical practices. Ayalon & Wilkie (2020) demonstrated how pre-service teachers developed assessment literacy through iterative work with quadratic tasks, showing the importance of practice-based approximations in shaping professional criteria for evaluating task richness. Similarly, Olsher & Lavie (2023) investigated the design of tasks to assess generalisation abilities among pre-service elementary teachers, highlighting how task design can uncover deeper mathematical reasoning beyond procedural fluency.
Task design is at the heart of effective mathematics teaching and learning, and is also an important focus in research about student mathematical learning. Tasks could be defined as “questions, situations, and instructions that might be used when teaching students (Radmehr, 2023). It is also increasingly seen as a collaborative enterprise between researchers and teachers. For instance, Pocalana & Robutti (2024) documented the evolution of teachers’ and researchers’ praxeologies in designing inquiry-oriented mathematics tasks, underscoring how teachers’ beliefs and experiences influence the eventual shape and function of tasks. This resonates with broader frameworks for task design and implementation, such as the one developed by Geiger, Galbraith, Niss, & Delzoppo (2022), which aims to foster mathematical modelling competencies by connecting classroom activities with authentic problem contexts.
Recent work also stresses the role of task classification and curricular alignment. Dempsey and O’Shea (2020) explored how classification frameworks can guide preservice teachers in curriculum-making, while Álvarez, Arnold, Burroughs, Fulton, & Kercher (2020) examined the design of tasks in undergraduate courses that explicitly address connections to secondary teaching practice. At a systemic level, Ohtani, Doorman, Barquero, Johnson, & Sun (2024) argued that task design research benefits from international collaboration and cumulative analysis, as evidenced in the proceedings of the International Congress on Mathematical Education.
In addition, collective initiatives such as the CERME working group on task design (Olsher, Cusi, Gracin, & Van Steenbrugge, 2023) further illustrate the centrality of curricular resources and cross-national dialogue in advancing theory and practice. Complementing this, Gustafsson (2024) showed how multiple-choice tasks, when supported by classroom response systems, can promote whole-class mathematical discussions, suggesting that even traditionally “simple” task formats can be redesigned to support deeper learning processes.
Taken together, these studies point to a shift in mathematics assessment task design from static, test-oriented instruments to dynamic, practice-oriented, and research-informed tools. This shift reflects an evolving recognition that assessment tasks are not neutral artefacts; rather, they carry embedded pedagogical intentions and have the potential to shape both teaching and learning in profound ways.
2. Definition of the design of mathematics assessment tasks
Mathematics assessment tasks consist of questions, situations, and instructions used by instructors to evaluate students' performance. Clearly, there are no specific limitations on the categories of task design, and every action in the teaching process is intended to facilitate effective learning and education. Education and task design are inseparable; neither education nor task design is distinct from the other. A task is an activity or problem that introduces students to mathematical concepts, ideas, and techniques. The role of the educator is to select, modify, create, redesign, organise, implement, and evaluate tasks. 
Although, as argued by Hiebert and Wearne (1997), "what students learn is largely defined by the assignments they are given," Jaworski (2014) describes pedagogy as "transforming the subject (mathematics) into activities and tasks through which learners can access mathematics, engage with mathematics and understand mathematical concepts.” Undoubtedly, factors such as practice and repetition, intelligence, development of preparation, previous experiences, motivation and accuracy, perception of integrated method or overall relationships and components of encouragement and punishment are effective in learning mathematics.
The objective of designing mathematical assessment tasks is to establish and predict a task based on the goals, content, and available resources that a person chooses or creates based on a topic, and then evaluate it to achieve their objectives. In teaching and learning mathematics, math tasks emphasise the connection between the subject being taught, the student, the teacher, and mathematics and the real world. Assessment tasks can articulate the system's overarching objectives and provide students with direct insight into the system's underlying values.
Designing math tasks does not necessarily mean designing new tasks or ignoring old, beautiful and practical tasks. Perhaps as a result of experience and with the passage of time and trial and error, practical tasks have been designed according to the purpose and work. According to the increasing growth of science and changes, science will have newer and more different needs, and math tasks should respond to these new needs and conform to them. Differences in cultures will also require the design of math tasks appropriate to that culture.  Therefore, it is necessary to train students to be active and creative with the power of reasoning and thinking by designing tasks up-to-date. Of course, in the design of tasks, not only the design of the new task is considered, but also the method of different executions and planning for procedures and steps are also part of the design process. This means that even if the teaching resources change, the teacher-student relationship must also be changed and redesigned.

3. Purpose of designing mathematics assessment tasks
The purposes of placement tests, program evaluations, and graduation exams are administrative or program-related. These assessments are beneficial for a variety of stakeholders. However, they do not provide teachers with direct curricular information as well as evaluations that seek to plan for the continuation of the teaching process, but are merely a numerical measure for accountability (evaluation). The overall aim of evaluation is to examine the process and product in such a way as to gather a more comprehensive understanding of students' knowledge and abilities. Overall, a good teacher or educational system must meet at least three criteria: (1) it must be effective in helping students learn faster than they would on their own; (2) What students learn should be useful both to the individual and to society as a whole, and (3) They should use positive methods rather than coercion or punishment (Barrett et al., 1991).
Instructor-created math assessment tasks can target specific information required by the instructor. Assessment serves a variety of purposes, some of which are administrative or programmatic, while others are predominantly teacher-related. Figure 1 lists the three primary objectives of designing math assessment tasks.

Figure 1. The three main goals of designing math assessment tasks

It is obvious that the main and ultimate goal of any learning process (whether teaching, homework, or evaluation) is that students get involved in learning mathematics and can use it when necessary and develop their intellectual and behavioural development and have a better life than those who have passed away. Effective and sustained learning opportunities depend on the design of tasks, and the cumulative effect of specific types of tasks is valuable to consider.
Different learning objectives require the use of different types of tasks. On one hand, Ernest (2010) described the goals of a practical perspective of mathematics as students learning mathematics appropriate for general employment and functioning in society, drawing on the mathematics used by various professional and industry groups. Ernest included in this perspective the types of calculations one does as part of everyday living, including best-buy comparisons, time management, budgeting, planning home maintenance projects, choosing routes to travel, interpreting data in the newspapers, and so on. On the other hand, Ernest described a specialised perspective as that mathematical understanding which forms the basis of university studies in science, technology, and engineering. He argued that this includes an ability to pose and solve problems, an appreciation of the contributions of mathematics to culture, the nature of reasoning, and an intuitive appreciation of mathematical ideas such as “pattern, symmetry, structure, proof, paradox, recursion, randomness, chaos, and infinity” (Ernest, 2010). Both perspectives are directly related to teachers' mathematical knowledge for teaching and clearly define the design of tasks.
Also, Goos et al. (2013) divide the orientation of mathematics education into three parts: "personal and social, work and citizenship". Therefore, the purpose of designing a task can be daily use, mathematical nature or human development. These goals play a significant role in the design direction of that task. Designing appropriate tasks develops students' thinking ability so that they can, in the real world, have the ability to analyse and reason and make appropriate decisions and overcome life issues based on assumptions and inputs. You can improve the effectiveness of your learning by designing proper educational assessment tasks in such a way that deeper concepts can be conveyed to students with less time. Also, by thinking together with colleagues and other teachers in the field of design, you can help to improve the effective learning process. Perhaps a correct and guided task or activity can convey all the concepts of that educational content to the students, and perhaps an incorrect task at the wrong time, without preparing the right platform, will cause students to misunderstand. The issue of the cost-effectiveness of each task will be discussed and researched. The things that can be done through task design are as follows (Khairunnisa, 2018): (1) to close the gap between the goal of teacher and student activity; (2) decentralisation of tools; (3) generalisation of patterns; (4) reinforcement of a concept; (5) collaboration tools.  Or learning goals based on Bloom’s Revised Taxonomy can be to remember, understand, apply, analyse, evaluate and create (Divsar, 2020). Of course, in the design of tasks, it should be specified what kind of people the goal is to train for this task, and the value of the design should be specified here. In this regard, Burkhardt & Swan (2013) point out that different groups of people have different priorities with respect to curricular aims or goals in mathematics: “basic skills people”, “mathematical literacy people”, “technology people”, and “investigation people”. In their classic study of children reading mathematics, Shuard & Rothery (1984) present five main purposes for mathematics texts:
1. Teach concepts, principles, skills and problem-solving strategies.
2. Practice using concepts, principles, skills and problem-solving strategies.
3. Provide revisions 1 and 2 above.
4. Test the acquisition of concepts, principles, skills, and problem-solving strategies.
5. For example, develop mathematical language by expanding students' mathematical vocabulary and their skills in presenting mathematics in writing.
Designing rich mathematics tasks provides sufficient practice opportunities to enable students to master the skills and knowledge at each stage of the mathematics curriculum, and guides students' thinking and understanding of mathematics. By doing a task and evaluating it, students' interests are identified, and interaction and conversation about learning (peers, teachers, and even parents) and positive motivational beliefs and self-esteem are encouraged.
The second objective of math assessment tasks is to gain knowledge of students and users in particular and to plan for the continuation of the teaching process. By doing math tasks by students, the goal is not only to evaluate or prove the proposed task plan, but the goal is to continuously design to improve the education process. Students who are disinterested in a subject or who are at risk of failing or dropping out can be identified through a thorough evaluation of the assigned tasks. Performance evaluation of mathematics instruction. It persuades the instructor that the final examination has a positive influence on learning, and it specifies criteria for mastery that include the dimensions of precision and fluency. It defines long-term and short-term personal and professional success, and once mastered, its effects can be sustained in daily life.
The third goal of designing assessment tasks will be to provide a formative evaluation to students or parents, and teachers in order to recognise the progress of students. It will be an initial report of the students' learning. The assessment of the last assessment task in a course is effective in assessing whether students have achieved a course learning outcome. By mapping student progress and providing high-quality feedback information that supports student progress, it creates a platform for formative assessment and continuous activity, removing the absolute dominance of final assessment. By diversifying the math lesson assessment tools and accurately measuring the learning goals and long-term retention of skills and knowledge, her overall anxiety is reduced and her confidence to tackle that particular problem in the future, both in the final assessment and in real-world assessments, increases.

4. The principles of designing math assessment tasks
According to Wikipedia, a principle is a fundamental truth or proposition that serves as the foundation for a system of beliefs or behaviour or a chain of reasoning. That is a guide for behaviour or behaviour. In law, it is a rule that has to be or usually is followed. It can be desirable, or it can be an inevitable consequence of something, such as the laws observed in nature or the way that a system is constructed. The principles of such a system are understood by its users as the essential characteristics of the system, or reflect the system's designed purpose, and the effective operation or use of which would be impossible if any one of the principles were to be ignored. Therefore, the principle can be a behavioural guide, and it can also be a guide in theory. Here, we will discuss the theory in the principles, and we will present a separate chapter on the implementation process in the design of tasks (Figure 2). In order to systematise the activities of evaluating the academic progress of students and according to the new approaches and attitudes of education in Iran, 16 principles under the title "Principles governing the evaluation of academic progress" were determined as the evaluation principles of the Supreme Council of Education of Iran.
The terms assessment and evaluation are used interchangeably in many fields. However, here we want to address a form of formative math assessment that refers to helping students throughout the course and tracking educational programs. Task-based math assessments are a valid form of assessment similar to project-based assessments, but on a smaller scale. Tasks set short-term goals that can be solved in one class period. The nature of math tasks determines the nature of math classroom life. Therefore, tasks should challenge students, integrate prior knowledge with problem-solving strategies, and encourage them to consider what is significant. In a task-based mathematics classroom, the instructor must walk a tightrope between discovery and content. We don't want to provide students with too much information because we want them to make their own discoveries and observations, but providing too little information can be frustrating. These considerations should be taken into account when designing math tasks.
Figure 2. The principles of designing math assessment tasks.
4.1 The design of math tasks supports the student's learning process
-Definition: Learning and development are continuous and lifelong processes. All assessment tasks influence how students approach their learning, and this must be considered in their design. In mathematics, designing diverse and motivating tasks is a key principle of task design. Such tasks should acknowledge the relationship between the development of mathematical knowledge and the development of professional job skills.
-Theoretical Rationale: While being challenging, tasks should remain solvable, practical, and accessible for all students according to their prior mathematical knowledge. Every learner should be able to engage with the mathematics of the problem, while the task should still be complex enough to challenge advanced students.
Furthermore, assessment should be continuous, aligned with ongoing learning and progress, and build on students’ prior experiences. Feedback—both formative and summative—plays a central role, guiding students to improve their performance and fostering self-efficacy. Integrating assessment and feedback into the learning journey helps students become reflective learners capable of self-assessment and peer-assessment, strengthening their mathematical assessment literacy (students' ability to understand the purpose and processes of assessment, as well as the language associated with assessment, scoring criteria and feedback to enable them to accurately judge their own work).
-Practical Illustration: Students are asked to model the monthly profit of a small business (e.g., a café) using a quadratic function, where revenue depends on the number of products sold and cost includes both fixed and variable expenses. They must analyse break-even points, maximise profit, and present their findings with both algebraic calculations and graphical representations. Peer-assessment is integrated, where students compare each other’s models and provide constructive feedback on accuracy and clarity.
4.2 Being practical
-Definition: This principle refers to the time and cost constraints that must be considered when developing mathematics assessment tasks. The provision of these tasks must be cost-effective and evaluated for cost-effectiveness. The form and content of mathematical tasks should be straightforward to understand and implement.
-Theoretical Rationale: Mathematical tasks should be designed based on the subject matter and the student's level of comprehension, with appropriate time allocation for completion. Evaluation methods must be quantifiable and transparent. The sequence of education is a cornerstone of mathematics education, and tasks should align with the student's prior knowledge. Designing tasks for which students lack the prerequisite knowledge is largely ineffective. The tools used should be easily accessible and focus on a specific area of mathematical education.
- Practical Illustration: For example, for fifth-grade students who have learned basic fraction concepts, an assessment task could be: "If a pizza is divided into 8 equal slices and 3 slices are eaten, what fraction of the pizza remains?" This task is simple, comprehensible, and aligned with the students' prior knowledge. It requires about 5 minutes to solve, and evaluation is transparent, based on the correct answer (5/8) and the explanation of steps. The only tools needed are paper and a pencil, which are readily accessible.
- Non-Practical Example: For sixth-grade students, a non-practical AI-based task could be: "Use a machine learning algorithm to train a neural network to predict the next term in the sequence 1, 1, 2, 3, 5, 8, ..., and validate the model using a dataset of Fibonacci numbers." This task is non-practical because it requires advanced knowledge of machine learning, programming (e.g., Python with TensorFlow), and concepts like neural networks, which are far beyond the comprehension of sixth-graders. Additionally, it demands access to specialised AI software and computational resources, which are not typically available in a classroom setting, making it infeasible to implement or evaluate at this level.
4.3 Reliability
-Definition: The principle of reliability refers to the consistency of assessments across time and evaluators. 
-Theoretical rationale: There are four types of reliability: those related to the student, such as personal problems, illness, or fatigue; those related to the teacher, such as subjectivity or inefficiency; those related to the conditions of the task implementation process; and those related to the task itself, which are primarily associated with the nature of the math task. The marking of evaluation work and the quality of the assessment process should be governed by policies and procedures that are transparent and consistent. A test is complete if, after administering it to the same group of individuals multiple times in a brief period of time, the results are comparable. Given the same conditions for the same competency unit, all evaluators should reach the same conclusion regarding the learner's competency, according to the principle of reliability. It should provide evaluators with guidance and criteria for evaluating their performance and responses in this area. 
-Practical illustration: To further ensure reliability, a teacher could use a standardised multiple-choice test for assessing basic algebraic skills, such as solving linear equations, for seventh-grade students. For example, a question might be: 
"What is the value of x in the equation 2x + 5 = 11?
A) 2,             B) 3,             C) 4,              D) 5."
The correct answer (B) is clearly defined, and a detailed scoring guide specifies that only the correct choice earns a point, eliminating subjectivity. The test is administered in a controlled environment (e.g., same time limit and instructions for all students), and results are compared across multiple administrations to the same group to confirm consistency. This setup ensures that different evaluators, following the same guidelines, produce comparable results, and the test yields stable outcomes over time.
4.4 Validity
- Definition: The validity of an assessment task is determined by whether it measures what it is intended to measure. Validity describes the purpose of a test, ensuring its suitability for measuring the desired attribute. The assessment is designed expressly to evaluate the student's progress on the intended learning outcomes, comprehensively covering all specified outcomes.
- Theoretical Rationale: To ensure validity, math tasks must integrate knowledge and skills with practical application, allowing learners to demonstrate their abilities effectively. The evaluation should validate the repeatability of performance and fully address all unit requirements without omitting any elements or imposing requirements beyond the unit's specifications. Ongoing validity is assessed through periodic and momentary evaluations, supported by subject-matter experts during program approval, revisions, and annual reviews. If tasks fail to measure the intended learning outcomes at the appropriate level or overlook critical aspects, the assessment's validity is compromised. A valid design ensures that pertinent criterion tasks are accurately measured, covering a broad range of skills and knowledge necessary for competent performance.
- Practical Illustration: For a sixth-grade unit on decimals and their application in money calculations, a valid assessment task could be: 
"You are buying items at a store. A notebook costs $2.75, a pen costs $1.50, and a ruler costs $0.85. Calculate the total cost of one notebook, two pens, and three rulers. Show your work and explain how you would check your answer using estimation." 
This task directly measures the intended learning outcomes: performing decimal addition and multiplication, applying these skills to a real-world money context, and verifying results through estimation. The task is evaluated using a rubric that awards points for:
- Correct calculation ($2.75 + 2 × $1.50 + 3 × $0.85 = $2.75 + $3.00 + $2.55 = $8.30).
- Clear steps (e.g., writing out each multiplication and addition).
- A valid estimation method (e.g., rounding to $3 + 2 × $2 + 3 × $1 = $10, confirming the exact total is reasonable).
The task uses familiar tools (paper, pencil, calculator optional), aligns with the curriculum’s focus on decimals, and avoids unrelated skills (e.g., percentages). Teachers can ensure validity by confirming during curriculum review that the task tests only the targeted decimal skills and real-world application, with no extraneous demands. This concrete scenario mirrors everyday situations, making it engaging and directly relevant to students’ learning.
4.5 Authenticity
-Definition: A math task assessment tool is authentic when the topic is meaningful, relevant, interesting, and replicates real-world experiences. In order to keep students engaged, task assessments must be authentic. And the math tasks are related to real life and the materials that will be encountered in the future and in the outside world. It shows that students "have the ability to do things that are valuable in the adult world" (Marcus, Cooper & Sweller, 1996).
-Theoretical rationale: That’s why it’s important to have an authentic assessment that engages learners emotionally. If the learner can connect the material to his life, he will be more interested in the material. Maybe after designing each task and before implementing it, it should be validated by obtaining information, analysing data, modifying and revising, and extracting visual data. Paying attention to the relationship between the development of mathematical knowledge and the development of professional job skills should be considered in the design of tasks. Tasks are directly related to their professional skills, and if any task is not directly or clearly related to mathematical knowledge, it probably has a connection that can be expressed and explained to the students.
-Practical illustration: For example, students can be given the task of designing a small garden on a limited budget.
Figure 3. Garden Design Task: Area, Perimeter and Budgeting
[image: C:\Users\Acer\Desktop\photo20586929771.jpg]
They calculate the area and perimeter of the garden to decide how much soil, fencing, or tiles are needed.
They create a budget plan by adding the cost of plants, materials, and labour.
They may even compare different design options to see which one is more cost-effective.
This task is authentic because it directly connects mathematics (geometry, arithmetic, and budgeting) with real-life skills that they might need in adulthood. It is engaging, meaningful, and shows the practical value of math beyond the classroom.
4.6 Be inclusive and fair
-Definition: The design of different and varied math tasks and different evaluation methods may be suitable for different learning styles; therefore, it should be attempted to use the diversity of the design of different math tasks (in a manner that is compatible with the desired learning outcomes) so that all students can demonstrate their knowledge, understanding, and skills.
-Theoretical rationale: It will also be aware of the need to make individual accommodations for students with disabilities and other special needs, and it will ensure that the appropriate procedures are in place to evaluate and address these needs. Fair assessment should, to the greatest extent possible and without compromising learning standards, ensure that math tasks and their implementation processes are not harmful or hazardous.
-Practical illustration: Teachers and students can evaluate and manage the number of math tasks created.
For example, in a statistics lesson on mean, median, and mode:
A visual learner can create bar graphs from a dataset.
A logical learner can calculate measures of central tendency numerically.
A student with special needs might work with simplified datasets or physical number cards to arrange data and identify the median.
By diversifying the tasks and adapting them to learning styles and needs, every student can demonstrate understanding safely, fairly, and effectively.
4.7 Flexibility
-Definition: The principle of flexibility, which is very similar to the principle of fairness, entails taking into consideration the diverse needs of students during the completion of a task. The requested math task should reflect the requirements of the students, and their skills, regardless of when and how they were acquired, should be evaluated using a variety of presentation techniques.
-Theoretical Rationale: This could include the ability to submit photographs, audio recordings, and video evidence, as well as allowing students to interact with various media such as whiteboards, visual aids, and audio recordings as part of the assessment process. The use of technology can both help and hinder our commitment to learning. It can be flexible for disabled students and distance learners. Or, when the cost of printing and duplicating math tasks is prohibitive, use media messages to present or collect assignments. Also, encourage collaboration for group evaluation assignments. It is essential to ensure that the path is unobstructed and that the software is accessible to all. If necessary, alternative and equivalent math tasks will be provided so that all students can acquire the necessary skills and knowledge. Math tasks should be flexible, organised, and up-to-date. Open-ended math tasks are supported. Since students must employ a range of different mathematical concepts and skills to solve these types of questions, they are forced to think critically and creatively about mathematics.
-Practical Illustration: Example: Instead of asking all students to submit a written solution to a geometry problem, a teacher may allow one group to record a video explanation with drawings on a whiteboard, another group to submit photographs of a 3D model they built, and another to provide a digital slideshow with voice narration. This way, the same mathematical concept (e.g., calculating surface area) is assessed through different yet equivalent formats, ensuring fairness and flexibility.
4.8 It will be explicit and transparent, and can be monitored
-Definition: Before completing each mathematics assessment task, students are clearly informed of the purpose and requirements, as well as the specific assessment criteria used for grading. This principle creates a level playing field and ensures equal access for all learners.
-Theoretical Rationale: Feedback given to students will be linked to stated learning outcomes and assessment metrics. Clear information about policies and processes related to evaluation will be readily available to all involved in the evaluation process. Results will be monitorable by parents, schools, and learners, and this monitoring will be used to support improvements in learning policy and practice. Grading criteria help express the expectations of teachers and students. Scoring measures are important to indicate what is expected of students and how they can achieve higher levels of achievement throughout their learning journey.
Transparency is a key concept that supports student progress. Teachers should help students see the relationships between lesson components (communication, objectives, tasks, and assessment). Students should also be aware of how the elements of the math task affect the process and outcomes. Just as students should not wonder why they are studying a math topic or participating in a task, they should understand the basic components of the lesson. This kind of transparency leaves the components open to discussion and possible change, promotes engagement, and supports achievement.
-Practical Illustration: For example, in a geometry lesson, students may be asked to prove the Pythagorean Theorem using different approaches. The teacher first provides the grading rubric, explaining that full marks are awarded not only for arriving at the correct conclusion but also for showing logical reasoning and clear presentation of steps. Students are made aware that alternative proofs—such as using area comparison of squares or similarity of triangles—are equally acceptable. After submission, the teacher provides feedback connected directly to the stated learning outcomes (e.g., “You demonstrated a strong understanding of triangle similarity, but your explanation of area relationships could be clearer”). If a student feels the feedback is unfair, they are allowed to discuss their reasoning and even resubmit their work. This transparent process ensures fairness, motivates critical thinking, and gives every learner an equal opportunity to succeed.
4.9 The staff involved in the design will be competent to carry out their responsibilities in this area
-Definition: Schools or universities will ensure that instructors and staff involved in the math task process have the necessary experience and training. The policy and strategy for the development of instructors and teachers should be evaluated, and all those involved in the creation of math tasks for students should possess the necessary qualifications.
-Theoretical rationale: Teachers must have mathematics knowledge and comprehend the objectives and content, as well as pedagogy knowledge; these two categories should be evaluated separately. Designing an authentic and appropriate task that challenges and enables the student to learn mathematics is demonstrably more challenging and authentic than selecting imitative tasks. For instance, the instructor may utilise group leaders, class representatives, or parents to evaluate class tasks. However, it is debatable whether these individuals have authority or whether this strategy was employed to save time or facilitate access.
-Practical Illustration: For example, when designing a statistics project, a qualified instructor may ask students to collect real data about their classmates’ daily screen time and represent the results in graphs. The teacher, using proper pedagogical training, ensures that students not only calculate averages and percentages but also discuss the implications of data distribution. In this case, the authenticity of the task makes learning meaningful, while the instructor’s expertise guarantees that the task is mathematically rigorous and educationally sound.
4.10 Feedback
-Definition: Assessment should build self-confidence by helping students see their achievements and progress. Constructive feedback and reflection are key elements that guide further learning.
-Theoretical rationale: Assessment should maximise collaboration between teachers, families, and students to support learning and development. Feedback must be constructive, specific, respectful in tone, and tailored to individual needs. It should highlight both strengths and areas for improvement, using clear math notation and accessible language.
Effective assessment balances formative and summative approaches, focusing on quality rather than quantity of tasks to avoid over-assessment. Teachers must also ensure fairness and inclusivity, adapting assessments for diverse learning styles and special needs, while encouraging engagement after feedback.
-Practical illustration: In an algebra lesson on solving equations, a teacher avoids only marking answers right or wrong. Instead, feedback might include:
“You isolated the variable correctly, excellent start! Be careful with the negative sign in the next step.”
“Great use of substitution — now try explaining your reasoning in words.”
For struggling students: “You solved two-step equations today — that’s real progress!”
For students with special needs: simplified visual aids and feedback phrased in clear, supportive language.
Parents can also access feedback through a shared online system, ensuring home support. In this way, assessment fosters progress, encouragement, and mathematical growth rather than stress.

4.11 Wash back
-Definition: This principle refers to the outcome of a classroom math task evaluation. Washback can be beneficial or detrimental. Positive washback refers to the positive results of an experiment, whereas negative washback refers to the negative results.
-Theoretical rationale: Planning for education can be used to generate positive results. After assessing mathematics tasks, it should provide information about where individuals are in their learning and development and help employees plan and provide opportunities for progressive learning.
-Practical illustration: For example, in a data science class, students may be given a statistics task such as analysing the relationship between study hours and exam scores using regression analysis.
If the task is designed and assessed properly, the feedback can show students not only whether their answers are correct, but also how their choice of statistical methods (e.g., linear regression vs. logistic regression) impacts the interpretation of results.
This creates a positive washback, since students improve their understanding of both mathematics and data analysis, and teachers can plan follow-up lessons focusing on model evaluation (e.g., R², p-values, residual plots).
However, if the assessment only focuses on final numeric answers without attention to methodology, it may produce negative washback, since students will miss the chance to learn the reasoning process behind statistical modelling.

5. Conclusion
The advancement of the process of enhancing the educational system is mostly dependent on tasks. However, skills like creativity, critical thinking, and problem solving are highly regarded in the community of math educators. This article's goal is to create a principle that will enhance designers' capacity to create "mathematical assessment tasks" and their output. To better understand the design process and the numerous interactions between tasks, assessment, and designing, we present an overview of frameworks and principles for math task design here. In this article, we provide a quick overview of a fundamental design principle that can be applied to any design project, but is particularly useful for developing mathematical assessment tasks. 
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Principles of designing math assessment tasks


Washback


Feedback


Staff have experience


Reliability


Validity


Learning support


Being practical


Authenticity


Be inclusive and fair


Flexibility


Explicit and transparent


All assessment tasks influence how students approach their learning, and this must be considered in their design. 


This principle refers to the time and cost constraints that must be considered when developing mathematics assessment tasks. 


The principle of reliability refers to the consistency of assessments across time and evaluators. 


The validity of an assessment task is determined by whether it measures what it is intended to measure.


A math task assessment tool is authentic when the topic is meaningful, relevant, interesting, and replicates real-world experiences. 


The design of different and varied math tasks and different evaluation methods may be suitable for different learning styles


Schools or universities will ensure that instructors and staff involved in the math task process have the necessary experience and training. 


Assessment should build self-confidence by helping students see their achievements and progress. 


This principle refers to the outcome of classroom math task evaluation


The principle of flexibility, which is very similar to the principle of fairness, entails taking into consideration the diverse needs of students during the completion of a task. 


Before completing each mathematics assessment task, students are clearly informed of the purpose and requirements, as well as the specific assessment criteria used for grading. 



Report on student progress


Purpose of designing mathematics assessment tasks


Effective learning of mathematical concepts


Redesigning and improving the teaching process
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