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Introduction
Mathematics word problems are a significant aspect of mathematical 

learning and assessment, requiring students to interpret, process, and 
solve problems by making connections between linguistic information and 
mathematical operations. However, students often struggle with these types of 
problems due to the complexity of both the language used and the underlying 
mathematical concepts. The way a word problem is structured, particularly 
the nature of the inquiry or the questions posed, can significantly influence 
students' sense-making processes and their ability to successfully interpret and 
solve these problems. This article explores how different inquiry structures in 
mathematics word problems affect students' cognitive engagement, problem-
solving strategies, and overall sense-making. Mathematics word problems play 
a crucial role in developing students' problem-solving skills and understanding 
of mathematical concepts. However, the effectiveness of these problems 
depends significantly on the design of the questions posed. This essay 
explores the profound influence of question design on students' sense-making 
in mathematics word problems, emphasizing the importance of well-crafted 
questions in fostering a deeper understanding of mathematical concepts. One 
of the key aspects of question design is clarity. Clear and concise wording 
is essential to ensure that students comprehend the problem accurately. 
Ambiguous or convoluted language can lead to confusion, hindering students' 
ability to make sense of the mathematical concepts embedded in the problem. 
Therefore, educators must pay meticulous attention to the language used in 
formulating questions, striving for clarity to enhance students' understanding.

Inquiry-based learning, a pedagogical approach that encourages students 
to ask questions, explore problems, and generate their own understanding, 
has been shown to enhance conceptual learning in various disciplines, 
including mathematics. In the context of mathematics word problems, inquiry 
structures refer to how the problem is framed, the type of questions it asks, 
and how those questions guide students' thinking processes. The design of 
these inquiries can either facilitate or hinder students' ability to make sense 
of the problem and formulate a solution strategy. Effective mathematics 
word problems are those that connect mathematical concepts to real-world 
scenarios. The relevance of the context in which the problem is framed can 
significantly impact students' engagement and motivation to solve it. When 
students can relate the mathematical content to their daily lives or practical 
situations, they are more likely to develop a deeper sense of meaning and 
understanding, thus fostering a positive attitude towards mathematics. 
Well-designed mathematics word problems provide multiple entry points for 
students with diverse learning styles and abilities. Questions that allow for 
various approaches and solution strategies empower students to choose 
methods that align with their individual strengths. This flexibility not only 

accommodates different learning preferences but also encourages students to 
think critically and apply mathematical principles in a way that makes sense 
to them.

Problems with more explicit questions may direct students to focus on 
particular mathematical operations or relationships, while more open-ended 
questions might encourage exploration and multiple approaches.Question 
design should take into account the progression of complexity in mathematical 
thinking. Scaffolding, the process of providing support and guidance as 
students work through problems, is essential in helping them build on prior 
knowledge and tackle more challenging concepts. By carefully designing 
questions that scaffold the complexity of mathematical reasoning, educators 
can guide students towards a deeper sense of understanding, allowing them 
to make connections between different mathematical ideas, Questions that 
encourage metacognition and reflection are integral to promoting sense-
making in mathematics. Metacognitive elements prompt students to think 
about their thinking processes, fostering a deeper understanding of how 
they approach problem-solving. By incorporating reflective questions that 
ask students to explain their reasoning or consider alternative approaches, 
educators can cultivate a habit of critical thinking and self-awareness, 
enhancing the overall sense-making experience [1,2]. 

Description
Well-structured inquiries help students recognize key mathematical 

relationships within word problems. For instance, a problem that clearly 
frames a question like, "What is the total cost of purchasing 3 items if each 
item costs $5?" directs students to identify the multiplication operation at 
the core of the problem. More open-ended questions, on the other hand, 
might prompt students to first analyze the relationships in the text before 
determining what operations to apply, fostering a deeper understanding of 
how the mathematical concepts connect. The design of mathematics word 
problems significantly influences students' sense-making and understanding 
of mathematical concepts. Clarity, contextual relevance, multiple entry points, 
scaffolded complexity, and reflective elements are crucial components of 
effective question design. Educators play a pivotal role in shaping students' 
mathematical experiences by crafting well-structured problems that not 
only assess their skills but also foster a deep and meaningful connection to 
mathematical concepts. As we continue to explore innovative approaches 
in mathematics education, prioritizing thoughtful question design remains 
a fundamental strategy for nurturing students' mathematical sense-making 
abilities, In the ever-evolving landscape of mathematics education, the design 
of questions in word problems stands as a powerful tool for shaping students' 
sense-making experiences. A holistic approach that considers clarity, context, 
diversity, and adaptability fosters an environment where students not only 
acquire mathematical skills but also develop a genuine understanding 
of the subject. By embracing thoughtful question design, educators can 
inspire curiosity, critical thinking, and a lifelong appreciation for the beauty 
of mathematics in their students. As we navigate the future of mathematics 
education, prioritizing effective question design remains essential for 
cultivating a generation of learners who are not only proficient problem-solvers 
but also confident sense-makers in the world of mathematics.

Authentic problem-solving experiences contribute to students' sense-
making by presenting challenges that mirror real-world situations. Well-
designed questions simulate scenarios where mathematical concepts are 
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naturally applied, fostering a sense of relevance and applicability. This 
approach not only enhances students' motivation but also strengthens their 
ability to transfer mathematical knowledge to practical contexts, making their 
learning experience more meaningful, The diversity of problem representation 
is another crucial aspect of question design that affects students' sense-
making. Providing a variety of problem structures and formats ensures that 
students encounter different types of mathematical situations. This exposure 
helps them develop a versatile toolkit of problem-solving strategies and 
encourages a deeper understanding of how mathematical principles apply 
across various contexts. By guiding students through the problem-solving 
process with thought-provoking questions, an inquiry structure encourages the 
development of various problem-solving strategies. For example, a problem 
that prompts students to consider "How might you visualize this problem?" 
may lead to drawing a diagram or using models to aid in solving. This 
inquiry structure helps students move beyond rote application of formulas, 
encouraging creative thinking and the use of multiple strategies [3-6].

Conclusion
The structure of inquiry in mathematics word problems plays a critical 

role in shaping how students interpret the problem, engage with mathematical 
concepts, and develop problem-solving strategies. By fostering an inquiry-
based approach, educators can encourage deeper learning and facilitate 
better sense-making in students. Whether through explicit questions, real-
world contexts, or scaffolded hints, thoughtful inquiry design supports not 
just the solving of a problem but also the understanding of the underlying 
mathematical principles. As educators continue to refine their teaching 
practices, the impact of inquiry structures on students' mathematical sense-
making should remain a key focus in designing effective word problems that 
promote conceptual understanding and mathematical fluency. 
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