
dok question stems for math
The world of mathematics education is constantly evolving, and educators are always seeking
innovative ways to foster deeper understanding and critical thinking in their students. One powerful
tool in the educator's arsenal is the use of effective question stems. Specifically, "dok question stems
for math" are designed to encourage students to move beyond simple recall and engage with
mathematical concepts on a higher cognitive level, as outlined by the Depth of Knowledge (DOK)
framework. This article will explore the significance of DOK levels in mathematics, break down
various DOK question stems for math across different grade levels and topics, and provide practical
guidance on how teachers can implement these stems to enhance student learning and problem-
solving skills. Understanding and utilizing DOK question stems for math is crucial for cultivating
truly mathematically proficient students.
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Understanding Depth of Knowledge (DOK) in
Mathematics

The Depth of Knowledge (DOK) framework, developed by Dr. Norman Webb, provides a valuable
lens through which to view and analyze the cognitive complexity of educational tasks, including
mathematics. It’s not about the difficulty of the content itself, but rather the level of thinking
required to engage with that content. In mathematics, understanding DOK is paramount because it
guides educators in designing lessons and assessments that push students beyond rote
memorization towards genuine conceptual understanding and application. By aligning mathematical
tasks with specific DOK levels, teachers can ensure that students are consistently challenged to
think critically, analyze information, and solve problems in increasingly sophisticated ways.



DOK levels are often misunderstood as simply correlating with Bloom's Taxonomy. While there are
overlaps, DOK focuses more on the cognitive processes and complexity of the task rather than the
cognitive domain of learning. For instance, a Level 1 DOK question in math might ask students to
recall a formula, which could align with "remembering" in Bloom's. However, a Level 2 DOK
question might ask students to apply a procedure or concept, which could align with "applying" in
Bloom's, but the DOK level specifies the depth of that application. The goal is to move students
through these levels to build a robust understanding of mathematical principles and their application
in real-world scenarios. Effective use of DOK question stems for math is a cornerstone of this
educational philosophy.

DOK Level 1: Skill/Concept Question Stems for Math

DOK Level 1, often referred to as "Recall and Reproduction," focuses on basic skills and the ability to
recall facts, definitions, and procedures. In mathematics, these question stems are foundational,
ensuring that students have a solid grasp of basic terminology, formulas, and simple computational
skills. While these are the entry point, they are critical for building the necessary foundation for
more complex mathematical thinking. Teachers use DOK Level 1 question stems for math to assess
whether students can perform basic operations, identify shapes, or state definitions accurately.
These questions typically involve straightforward recall of information or the application of a simple,
well-defined algorithm.

Basic Computation and Identification

What is the sum of 7 and 9?

Identify the prime numbers between 1 and 10.

What is the value of 5 squared?

Name the geometric shape with four equal sides and four right angles.

Convert 2.5 meters to centimeters.

Memorized Facts and Definitions

Define "parallel lines."

What is the formula for the area of a rectangle?

State the Pythagorean theorem.

What is the additive inverse of -5?



What is the definition of a "variable"?

Simple Procedures

Show the steps for adding fractions with different denominators.

How do you round a number to the nearest tenth?

What is the procedure for finding the mean of a data set?

Explain how to solve for x in the equation 2x = 10.

Describe the process of long division.

DOK Level 2: Skill/Concept Question Stems for Math

DOK Level 2, "Skills and Concepts," requires students to go beyond simple recall and engage in
more than one step, often involving the application of skills or concepts. These questions necessitate
understanding relationships between concepts, making comparisons, and executing multi-step
procedures. In mathematics, DOK Level 2 question stems for math are vital for bridging the gap
between basic knowledge and complex problem-solving. Students are expected to use their
understanding to perform operations, categorize information, or apply learned procedures in slightly
varied contexts. This level emphasizes the "how-to" and "why" behind mathematical procedures,
moving beyond mere memorization.

Applying Procedures and Concepts

Calculate the perimeter of a trapezoid given its bases and height.

Use the distributive property to simplify the expression 3(x + 5).

Find the median of the following set of numbers: [data set].

Graph the linear equation y = 2x + 1.

Convert a fraction to a percentage, showing your work.



Making Comparisons and Contrasts

Compare and contrast prime numbers and composite numbers.

How is the area of a triangle different from the area of a parallelogram with the same base and
height?

What is the difference between probability and statistics?

Contrast the characteristics of a square and a rhombus.

Explain the similarities and differences between integer and rational numbers.

Classifying and Categorizing

Categorize the following numbers as integers, rational numbers, or irrational numbers: [list of
numbers].

Classify the given triangles based on their angles and side lengths.

Sort the following polygons by the number of sides they possess.

Group the given data points into appropriate intervals for a frequency table.

Identify which of the following equations represent a direct variation.

Summarizing and Explaining Processes

Explain the steps involved in solving a quadratic equation by factoring.

Summarize the process of finding a common denominator.

Describe how to determine the probability of compound events.

Explain how to construct an angle bisector.

Summarize the method for solving systems of linear equations using substitution.



DOK Level 3: Strategic Thinking Question Stems for
Math

DOK Level 3, "Strategic Thinking," requires students to employ higher-order thinking skills such as
reasoning, planning, and using evidence. At this level, students are expected to analyze information,
synthesize ideas, and make connections. Mathematics tasks at DOK Level 3 often involve complex
problem-solving where the path to the solution is not immediately obvious. Students need to think
critically, develop strategies, and justify their reasoning. The DOK question stems for math at this
level challenge students to think abstractly, generalize patterns, and provide mathematical evidence
to support their conclusions. This level is where true mathematical fluency begins to emerge.

Problem Solving and Reasoning

Solve the following word problem, explaining your strategy and justifying each step.

Given this data, what conclusions can you draw about the trend? Explain your reasoning.

If the pattern continues, what will be the next three terms in the sequence? Explain how you
determined this.

How can you determine if a number is divisible by 7 without performing the division?

You have 3 hours to complete a task. How would you allocate your time to maximize your
productivity?

Justifying and Explaining Mathematical Reasoning

Explain why the sum of two odd numbers is always an even number. Provide a mathematical
proof.

Justify your choice of the most appropriate statistical measure (mean, median, or mode) for
this data set.

Explain the reasoning behind the order of operations.

Provide evidence to support your claim that this shape is a regular polygon.

Explain the concept of a limit in calculus using an appropriate analogy.



Developing and Applying Mathematical Models

Create a mathematical model to represent the growth of bacteria over time.

Develop a formula to calculate the surface area of a cone.

Use a graph to model the relationship between speed and distance.

Build a model to demonstrate the concept of exponential decay.

How would you model the spread of information in a social network?

Analyzing and Synthesizing Information

Analyze the advantages and disadvantages of using different methods to solve this equation.

Synthesize information from multiple sources to answer the question about population growth.

Analyze the impact of changing one variable on the outcome of the experiment.

Compare the efficiency of different algorithms for sorting data.

Evaluate the validity of different approaches to solving this geometry problem.

DOK Level 4: Extended Thinking Question Stems for
Math

DOK Level 4, "Extended Thinking," represents the highest level of cognitive demand. These tasks
require students to synthesize information from multiple sources, conduct investigations, and apply
knowledge to new, complex situations over an extended period. In mathematics, DOK Level 4
question stems for math are designed to engage students in authentic, real-world problem-solving
that often involves research, design, and innovation. Students at this level are expected to make
connections across different mathematical concepts and disciplines, and to develop unique solutions.
These tasks typically require planning, investigation, and the creation of a product or presentation.

Designing Investigations and Experiments

Design an experiment to test the hypothesis that the angle of a ramp affects the speed of a
rolling object.



Investigate how different geometric shapes affect the efficiency of packing.

Design a system to optimize the delivery routes for a local business.

Plan and conduct a study to analyze the correlation between study time and exam scores.

Design a solution to a real-world problem using mathematical principles you have learned.

Making Connections Across Disciplines

How can principles of geometry be applied in architecture to create stable structures?

Use statistical methods to analyze data from a science experiment and present your findings.

Explain the role of calculus in understanding motion in physics.

How can mathematical modeling be used to predict weather patterns?

Explore the relationship between musical harmony and mathematical ratios.

Creating Novel Solutions and Products

Develop a new algorithm for solving a specific type of mathematical problem.

Create a presentation that explains a complex mathematical concept to a non-mathematical
audience.

Design a board game that requires strategic mathematical thinking.

Invent a method for measuring the volume of irregularly shaped objects.

Develop a personal financial plan that incorporates budgeting and investment strategies.

Long-Term Projects and Research

Conduct a research project on the history of a specific mathematical theorem.

Investigate the applications of trigonometry in navigation.

Complete a detailed analysis of economic trends using statistical data.



Develop a comprehensive proposal for a sustainable energy solution using mathematical
modeling.

Research and report on the impact of technology on mathematical problem-solving.

Applying DOK Question Stems for Math in Different
Strands

The power of DOK question stems for math lies in their adaptability across all branches of
mathematics. Whether it’s number and operations, algebra, geometry, measurement, data analysis,
or probability, these stems can be tailored to probe student understanding at various cognitive
levels. For instance, in the strand of number and operations, a Level 1 question might ask for the
definition of a fraction, while a Level 4 question could involve designing a budgeting system that
uses fractions to represent financial goals. Similarly, in algebra, a Level 2 stem might ask students
to solve a linear equation, whereas a Level 3 stem could require them to analyze the graphical
representation of solutions to a system of inequalities.

Geometry offers rich opportunities for DOK-aligned questioning. A Level 1 question might ask
students to identify a specific polygon. A Level 2 question could ask them to calculate the area of
that polygon. Moving up, a Level 3 question might involve proving a geometric theorem or analyzing
the properties of transformations. Finally, a Level 4 question in geometry could challenge students
to design a park layout using specific geometric principles and constraints, requiring them to justify
their design choices with mathematical reasoning. The consistent application of DOK question stems
for math across these diverse strands ensures a well-rounded and deeply developed mathematical
understanding.

Number and Operations

Level 1: What is the product of 8 and 5?

Level 2: Explain how to convert an improper fraction to a mixed number.

Level 3: Justify why the divisibility rule for 3 works for any whole number.

Level 4: Design a system for managing a grocery store's inventory using fractions and
percentages to track stock levels and sales.

Algebra

Level 1: Solve for y: y - 3 = 7.



Level 2: Graph the inequality x + y < 5.

Level 3: Analyze the impact of changing the coefficient of x on the slope of a linear equation.

Level 4: Create a quadratic model to predict the trajectory of a projectile and explain the
significance of the vertex.

Geometry

Level 1: Name the angles in a right triangle.

Level 2: Calculate the volume of a cylinder given its radius and height.

Level 3: Prove that the sum of the interior angles of a triangle is 180 degrees.

Level 4: Design a piece of furniture using principles of tessellation and explain the
mathematical reasons for your design choices.

Measurement and Data Analysis

Level 1: What is the unit of measurement for length in the metric system?

Level 2: Calculate the mean absolute deviation of the following data set.

Level 3: Analyze the best measure of central tendency to represent this skewed data set and
justify your choice.

Level 4: Conduct a study on how different weather conditions affect plant growth and present
your findings using appropriate graphs and statistical analysis.

Tips for Crafting and Using DOK Question Stems for
Math

Effectively integrating DOK question stems for math into classroom practice requires careful
planning and thoughtful execution. Teachers should aim to create a variety of questions that span all
four DOK levels within a single unit or lesson, providing opportunities for students to demonstrate
their understanding at different cognitive depths. It’s also important to remember that DOK is about
the task, not the student. A student might demonstrate Level 1 thinking on one task and Level 3 on
another. The goal is to provide consistent opportunities for students to engage with progressively



deeper thinking.

When crafting DOK question stems for math, educators should use precise mathematical language
and ensure that the cognitive demand is clearly articulated. Providing students with opportunities to
discuss their thinking, justify their answers, and collaborate on problem-solving tasks further
enhances the effectiveness of these question stems. Teachers can also use these stems as a basis for
creating formative assessments, classroom discussions, and even project-based learning activities.
Regularly reviewing and refining these stems based on student performance and engagement will
ensure they remain a powerful tool for elevating math instruction.

Ensure question stems are clear and unambiguous.

Align question stems with specific learning objectives and standards.

Vary question stems across all four DOK levels within a unit.

Provide students with opportunities to explain their reasoning and justify their answers.

Use DOK question stems for math to design both formative and summative assessments.

Encourage student collaboration and discussion around complex problems.

Model the thinking processes required for each DOK level.

Regularly assess student performance on tasks at different DOK levels to inform instruction.

Connect mathematical concepts to real-world applications to increase engagement at higher
DOK levels.

Conclusion: Elevating Math Instruction with DOK
Question Stems

In conclusion, the strategic use of DOK question stems for math is instrumental in fostering a
deeper, more meaningful understanding of mathematical concepts. By moving beyond simple recall
and engaging students in tasks that require skill application, strategic thinking, and extended
reasoning, educators can cultivate critical thinkers and problem-solvers. These question stems serve
as a roadmap, guiding teachers in designing lessons and assessments that progressively challenge
students, ensuring they develop a robust command of mathematical principles and their
applications. Embracing DOK question stems for math is a fundamental step toward equipping
students with the analytical and reasoning skills necessary for success in an increasingly complex
world.



Frequently Asked Questions

What are some common dok (Depth of Knowledge) question
stems for math that focus on recall and reproduction?
Examples include: 'What is...?', 'Define...', 'Identify...', 'List...', 'State the formula for...'

How can dok question stems encourage mathematical
application and basic reasoning?
Use stems like: 'How would you...?', 'Show how to...?', 'Use the formula to calculate...', 'Explain how
to solve...'

What are effective dok question stems for promoting analysis
and higher-order thinking in math?
Try stems such as: 'Compare and contrast...', 'Analyze the pattern...', 'What is the relationship
between...?', 'Justify your answer...'

How can dok question stems be used to assess students'
mathematical evaluation and strategic thinking?
Use stems like: 'Which method is best and why?', 'Critique the solution...', 'Evaluate the effectiveness
of...', 'What are the advantages and disadvantages of...?'

What dok question stems encourage students to generate
unique mathematical solutions or products?
Consider stems like: 'Create your own...?', 'Design a...?', 'Develop a strategy for...?', 'Propose a
solution to...'

How can dok question stems be adapted for different math
topics, like algebra or geometry?
For algebra, 'Solve for x...' or 'Analyze the function...' For geometry, 'Prove that...' or 'Describe the
properties of...'

What is the difference between a Level 1 and Level 2 dok
question stem in mathematics?
Level 1 focuses on simple recall (e.g., 'What is the definition of a prime number?'), while Level 2
involves basic application or procedure (e.g., 'Show how to find the prime factorization of 24.').



How do dok question stems help teachers differentiate
instruction in math?
Teachers can select stems that match students' current cognitive abilities, providing more recall-
based questions for some and more complex analytical questions for others.

What are some examples of dok question stems that require
students to interpret data in math?
Examples include: 'What does the data tell us about...?', 'Interpret the meaning of the graph...',
'What conclusions can be drawn from the table...?'

How can dok question stems promote mathematical
communication and argumentation?
Use stems like: 'Explain your reasoning...', 'Convince a classmate that...', 'What are the steps in your
solution and why did you choose them?'

Additional Resources
Here are 9 book titles related to doctype question stems for math, with descriptions:

1. Unlocking Mathematical Thinking: A Guide to Effective Questioning
This book delves into the art and science of crafting questions that stimulate deep mathematical
understanding. It provides educators with a framework for developing question stems that promote
critical thinking, problem-solving, and conceptualization. Readers will learn how to move beyond
surface-level recall to encourage students to explore mathematical relationships and justify their
reasoning. The text offers practical strategies and examples for implementing these questioning
techniques in various classroom settings.

2. The Inquiry Classroom: Cultivating Curiosity in Math
Focused on fostering a student-centered learning environment, this resource explores how inquiry-
based questioning can transform math education. It presents question stems designed to ignite
curiosity and empower students to become active participants in their learning journey. The book
emphasizes the importance of open-ended questions that encourage exploration, investigation, and
the discovery of mathematical patterns. It offers practical advice for teachers on facilitating
discussions and guiding students through complex mathematical ideas.

3. Beyond the Answer: Probing Student Understanding in Mathematics
This title addresses the crucial need to move beyond simply obtaining the correct answer in
mathematics. It offers a collection of powerful question stems that allow teachers to probe students'
thinking processes, identify misconceptions, and assess their depth of understanding. The book
provides strategies for asking clarifying questions, challenging assumptions, and encouraging
students to articulate their mathematical reasoning. It aims to equip educators with the tools to
foster a more nuanced and insightful approach to mathematical assessment.

4. Strategic Questioning for Math Success
This book provides a practical and strategic approach to using question stems to enhance student



learning in mathematics. It categorizes question types by their intended purpose, such as recall,
application, analysis, and evaluation, offering specific examples for each. The text emphasizes how
to strategically employ these questions to scaffold learning, differentiate instruction, and build
confidence in students. It's a valuable resource for teachers seeking to purposefully integrate
questioning into their daily math instruction.

5. The Art of Mathematical Dialogue: Engaging Students Through Questions
This resource highlights the power of dialogue in mathematics classrooms, with a strong emphasis
on the role of effective questioning. It offers a rich array of question stems that facilitate rich
mathematical conversations and encourage collaborative learning. The book explores how to design
questions that promote peer-to-peer learning, active listening, and the shared construction of
mathematical knowledge. It provides teachers with guidance on creating a classroom culture where
questioning is welcomed and valued.

6. Diagnosing Learning: Using Question Stems in Math Education
This book focuses on the diagnostic power of well-crafted question stems in identifying students'
strengths and areas for growth in mathematics. It presents question stems that can be used for
formative assessment, allowing teachers to pinpoint specific misunderstandings and tailor their
instruction accordingly. The text offers examples of how to use questions to uncover students' prior
knowledge and build upon it effectively. It is an essential guide for teachers aiming to make data-
driven instructional decisions.

7. Cultivating Mathematical Reasoning: A Question-Driven Approach
This title centers on developing students' mathematical reasoning abilities through the strategic use
of question stems. It provides a comprehensive collection of questions designed to foster logical
thinking, problem-solving skills, and the ability to make connections between mathematical
concepts. The book emphasizes how to guide students to explore "why" and "how" in mathematics,
encouraging them to construct coherent mathematical arguments. It is a vital resource for teachers
committed to developing deep mathematical understanding.

8. The Curious Mathematician: Fueling Exploration with Thoughtful Questions
This book champions the idea that curiosity is a fundamental driver of mathematical learning, and
that thoughtful questioning is the key to unlocking it. It offers engaging question stems that
encourage students to explore mathematical ideas, make predictions, and test hypotheses. The text
provides strategies for posing questions that spark wonder and a desire to delve deeper into
mathematical concepts. It aims to transform math classrooms into environments where intellectual
curiosity thrives.

9. Progressing Through Math: A Question Framework for Mastery
This resource presents a structured framework of question stems designed to guide students
through the progression of mathematical concepts towards mastery. It offers a developmental
sequence of questions that build upon each other, challenging students at different levels of
understanding. The book provides educators with tools to assess and support students' growth,
ensuring a solid foundation for future learning. It is an invaluable guide for teachers seeking to
foster lasting mathematical proficiency.
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