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Depth of Knowledge Questions for Math: Unlocking Deeper Understanding in Mathematics

depth of knowledge questions for math serve as powerful tools that educators use to gauge not just whether
students can get the right answer, but how deeply they understand mathematical concepts. These
questions go beyond simple recall or procedural tasks to challenge learners to analyze, apply, and extend
their knowledge in meaningful ways. If you’ve ever wondered how to craft or use these questions
effectively in your math classroom, or how they can transform student learning, this guide will walk you
through everything you need to know.

What Are Depth of Knowledge Questions for Math?

The term “Depth of Knowledge” (DOK) was popularized by Norman Webb and refers to the complexity of
thinking skills required to answer a question or complete a task. It’s not just about difficulty but about the
cognitive demand involved. In math, DOK questions help distinguish between simple memorization and
true conceptual understanding.

DOK questions are typically categorized into four levels:

Level 1: Recall and Reproduction
At this level, questions ask students to recall facts, definitions, or perform simple procedures. For example,
“What is the value of 7 x 8?” or “Define a prime number.” These questions require little cognitive effort
but are foundational.

Level 2: Skills and Concepts
These questions require students to make some decisions about how to approach a problem. They might
involve interpreting a graph or applying a formula in a routine way. An example might be, “Solve for x in
the equation 2x + 5 = 15,” or “Explain why the sum of the angles in a triangle is 180 degrees.”

Level 3: Strategic Thinking
Here, students must reason, plan, and use evidence to solve more complex problems. These questions often
have multiple steps or require justification. For instance, “Create a word problem that can be solved using a
system of equations” or “Explain why the Pythagorean theorem works using a visual model.”



Level 4: Extended Thinking
The most challenging level involves synthesis, evaluation, and extended reasoning. Students might be
asked to design an experiment, connect multiple mathematical concepts, or solve real-world problems over
an extended period. An example: “Investigate how changes in the coefficients of a quadratic equation affect
its graph and present your findings.”

Why Use Depth of Knowledge Questions in Math Instruction?

Integrating depth of knowledge questions for math into lessons encourages students to engage with math
more deeply. Instead of just memorizing formulas or following steps, learners develop critical thinking and
problem-solving skills. This approach aligns well with modern educational goals, emphasizing
understanding and application over rote learning.

Moreover, DOK questions help teachers identify exactly where a student’s understanding might be
lacking. Is the student struggling with basic recall, or is the challenge more about applying concepts in
unfamiliar contexts? Understanding this can tailor instruction to meet individual needs.

Enhancing Student Engagement

Students often find math more engaging when challenged with thought-provoking questions. Depth of
knowledge questions invite curiosity and exploration, making math feel more like a puzzle or investigation
rather than a chore. This shift in mindset can boost motivation and improve learning outcomes.

Preparing for Higher-Level Assessments

Many standardized tests and assessments increasingly focus on higher-order thinking skills. Using depth of
knowledge questions for math in the classroom prepares students for these challenges by encouraging them
to think critically and communicate their reasoning clearly.

Examples of Depth of Knowledge Questions for Math by Level

Seeing concrete examples can clarify how to implement these questions effectively.



Level 1: Recall and Reproduction

What is 9 + 6?

Identify the shape with four equal sides.

Write down the formula for the area of a rectangle.

Level 2: Skills and Concepts

Calculate the perimeter of a rectangle with sides 5 cm and 8 cm.

Explain how to convert a fraction to a decimal.

Interpret the meaning of the slope in a linear graph.

Level 3: Strategic Thinking

Given two linear equations, determine whether they intersect, are parallel, or are the same line.

Explain how you would estimate the solution to a problem without calculating the exact answer.

Design a pattern using geometric shapes and describe the rule behind it.

Level 4: Extended Thinking

Investigate the relationship between the Fibonacci sequence and the golden ratio, and explain its
significance.

Create a real-world problem involving quadratic functions and solve it step-by-step.

Analyze how changing variables in a statistical experiment can impact the outcomes and draw
conclusions.



Tips for Crafting Effective Depth of Knowledge Questions for
Math

Creating DOK questions that truly challenge students without causing frustration requires a bit of practice
and insight. Here are some tips to help:

Focus on Clear Objectives
Start by defining what you want students to demonstrate. Is it understanding a concept, applying a method,
or analyzing data? This clarity guides the level of question you design.

Use Real-World Contexts
Math becomes more meaningful when connected to everyday life. For example, framing a problem around
budgeting, cooking, or measuring distances can make higher-level questions more accessible and relevant.

Encourage Explanation and Justification
Questions that ask students to explain their reasoning push them into deeper thinking. Instead of simply
solving, they must articulate the “why” behind their approach.

Vary Question Types
Don’t rely solely on written questions. Incorporate visual aids, manipulatives, or even digital tools to create
diverse ways for students to engage with math content.

Build on Prior Knowledge
Effective DOK questions often connect previous learning with new concepts. This scaffolding helps
students progress naturally through the levels of understanding.

How to Assess Student Responses to Depth of Knowledge



Questions

When students tackle depth of knowledge questions for math, their responses reveal much about their
cognitive processes. Assessing these answers requires more than marking right or wrong.

Look for Reasoning and Process
Pay attention to how students arrive at their answers. Do they use logical steps? Can they justify their
methods? This insight is crucial for understanding mastery.

Encourage Multiple Approaches
Sometimes, students solve problems in different ways. Valuing these various strategies can foster creativity
and deeper comprehension.

Provide Constructive Feedback
Use student responses to guide feedback that encourages reflection and growth. Asking follow-up questions
can extend their thinking even further.

Use Rubrics Aligned with DOK Levels
Develop rubrics that reflect the cognitive demands of each question level. This helps maintain consistency
and clarity in grading.

Integrating Depth of Knowledge Questions into Everyday Math
Teaching

You don’t need to overhaul your entire curriculum to include DOK questions. Small, intentional changes
can have significant impacts.

Start with Warm-Up or Exit Tickets
Begin or end lessons with questions that tap into different DOK levels, gradually increasing complexity
over time.



Encourage Peer Discussion
Having students explain and debate their answers to DOK questions promotes collaboration and deeper
understanding.

Use Technology Tools
Interactive math platforms often include tasks that align with various DOK levels. Leveraging these can
make integration seamless.

Reflect and Adjust
Regularly review which questions elicit the most thoughtful responses and which might need tweaking to
better challenge students.

Mathematics is a subject that thrives on curiosity and active problem-solving. By incorporating depth of
knowledge questions for math, teachers can create a richer, more dynamic learning environment where
students not only learn to solve problems but truly understand the beauty and logic behind the numbers.

Frequently Asked Questions

What are Depth of Knowledge (DOK) levels in math?
Depth of Knowledge (DOK) levels in math categorize tasks based on the complexity of thinking required to
complete them, ranging from Level 1 (recall and reproduction) to Level 4 (extended strategic thinking).

How many Depth of Knowledge levels are there in math education?
There are four Depth of Knowledge levels in math education: Level 1 (Recall and Reproduction), Level 2
(Skills and Concepts), Level 3 (Strategic Thinking), and Level 4 (Extended Thinking).

Why is Depth of Knowledge important for math instruction?
Depth of Knowledge is important because it helps educators design lessons and assessments that promote
higher-order thinking, ensuring students develop critical problem-solving skills beyond memorization.

Can you give an example of a DOK Level 1 math question?
An example of a DOK Level 1 math question is: "What is 7 + 5?" This requires simple recall of addition
facts.



What distinguishes a DOK Level 3 math question from Level 2?
A DOK Level 3 math question requires strategic thinking and reasoning, such as explaining why a
mathematical procedure works, while Level 2 focuses on applying skills or concepts but with less
complexity.

How can teachers create Depth of Knowledge questions for math
assessments?
Teachers can create DOK questions by aligning questions with the four levels, incorporating tasks that
require explaining reasoning, solving multi-step problems, and applying concepts in new situations.

Are Depth of Knowledge questions aligned with Common Core math
standards?
Yes, Depth of Knowledge questions are often used alongside Common Core math standards to ensure
assessments measure not just content knowledge but also the complexity of cognitive demand.

How does Depth of Knowledge improve student engagement in math?
By incorporating a range of DOK levels, especially higher levels that challenge students to think critically
and solve complex problems, educators can increase student engagement and deeper understanding.

What is an example of a DOK Level 4 math question?
A DOK Level 4 math question might be: "Design and conduct an experiment to collect data, then analyze
and interpret the results to solve a real-world problem using statistical methods." This requires extended
strategic thinking and application.

Additional Resources
Depth of Knowledge Questions for Math: Enhancing Cognitive Engagement in Mathematics Education

Depth of knowledge questions for math have become an essential element in modern educational
frameworks, aiming to elevate the cognitive rigor of mathematics instruction. These questions are designed
not merely to assess rote memorization or basic procedural skills but to engage students in higher-order
thinking, problem-solving, and conceptual understanding. As educators seek to implement standards such as
the Common Core State Standards and to prepare students for complex real-world applications, the role of
depth of knowledge (DOK) questions in math classrooms has garnered significant attention.

Understanding the nuances of depth of knowledge questions for math is critical for curriculum developers,



teachers, and assessment designers. This article explores the framework of DOK in mathematics, its
implications for teaching and learning, and practical approaches to crafting questions that align with varied
cognitive demands.

What Is Depth of Knowledge in Mathematics?

Depth of Knowledge, originally conceptualized by Norman Webb, categorizes tasks and questions based on
the complexity of thinking required to successfully complete them. Unlike Bloom’s Taxonomy, which
focuses on the type of cognitive process, DOK emphasizes the context and depth of content engagement. In
mathematics, this means distinguishing between questions that require simple recall and those that demand
extended reasoning or application of concepts in novel situations.

There are four levels of depth in math questions:

DOK Level 1: Recall and Reproduction — Involves basic fact recall, definitions, or simple procedures1.
such as performing calculations or identifying shapes.

DOK Level 2: Skills and Concepts — Requires some mental processing beyond recall, including2.
comparing, organizing, or interpreting data, and applying algorithms.

DOK Level 3: Strategic Thinking — Demands reasoning, planning, and using evidence. Examples3.
include solving multi-step problems, justifying solutions, and analyzing relationships.

DOK Level 4: Extended Thinking — Entails complex reasoning over an extended period, often4.
incorporating multiple concepts or disciplines, such as designing experiments or creating
mathematical models.

Importance of Depth of Knowledge Questions for Math Instruction

Incorporating depth of knowledge questions in math instruction serves multiple educational purposes. First,
it promotes a more holistic understanding of mathematical concepts rather than superficial memorization.
When students engage with higher DOK level questions, they develop critical thinking and problem-
solving skills essential for academic success and everyday life.

Second, DOK questions align assessments with instructional goals. Traditional math tests often emphasize
procedural fluency, but DOK-based questions ensure that assessments also measure conceptual
understanding and application. This alignment improves the validity of testing and provides more



actionable feedback for educators.

Lastly, depth of knowledge questions can foster student motivation. Challenging yet attainable problems
encourage persistence and intellectual curiosity. When students realize that math is not just about getting
the right answer quickly but about exploring ideas and reasoning logically, their engagement deepens.

Crafting Effective Depth of Knowledge Questions for Math

Creating math questions that reflect appropriate depth of knowledge involves deliberate design choices.
Educators must consider not only the content but also the cognitive demand imposed by the question.
Below are strategies to develop DOK-aligned math questions.

Designing Level 1 and Level 2 Questions

These levels focus on foundational skills and concepts, essential for building mathematical literacy.

Level 1 Example: "What is the sum of 45 and 67?" — This question requires simple computation
without additional reasoning.

Level 2 Example: "Given a set of data points, create a bar graph representing the information." —
This requires understanding the concept of data representation and organizing information
accordingly.

While these questions are fundamental, they serve as building blocks for deeper engagement. It is
important that educators ensure mastery of these levels before progressing.

Developing Level 3 and Level 4 Questions

Questions at these levels demand strategic thinking and extended reasoning. They often involve multi-step
solutions, justifications, and real-world application.

Level 3 Example: "Explain why the Pythagorean theorem holds true for right triangles and provide
an example from a real-life scenario." — This question requires conceptual explanation and
application.



Level 4 Example: "Design a budget plan for a community event using linear equations to model
expenses and revenues. Analyze different scenarios to optimize costs." — This task integrates
multiple math concepts and requires extended engagement.

Such questions challenge students to synthesize knowledge and demonstrate deep understanding, which
are critical for advanced mathematics and STEM fields.

Comparing Depth of Knowledge with Other Educational
Frameworks

While DOK is widely used in math education, it is often compared with Bloom’s Taxonomy and Webb’s
alignment methods. Bloom’s Taxonomy categorizes cognitive processes like remembering, understanding,
applying, analyzing, evaluating, and creating. However, it is process-oriented rather than content-focused.

DOK’s strength lies in its focus on the complexity of the task itself. For example, a Level 1 Bloom question
might ask students to "define a fraction," while a Level 4 DOK question could require students to "develop
and test a mathematical model involving fractions to solve a real-world problem."

Understanding these distinctions helps educators select the most appropriate framework based on
instructional goals and assessment contexts.

Integrating Depth of Knowledge into Curriculum and Assessment

Successful integration of depth of knowledge questions for math requires systemic support. Curriculum
materials should reflect a range of DOK levels, providing scaffolding from simple to complex tasks.
Formative assessments must include questions that reveal students’ depth of understanding, allowing
teachers to tailor instruction.

Professional development is also vital. Teachers need training to recognize the cognitive demand of
questions, avoid unintentional oversimplification, and encourage student discourse around challenging
problems.

Challenges and Considerations in Implementing DOK Questions

Despite its benefits, employing depth of knowledge questions for math presents challenges. One significant



hurdle is balancing question difficulty to avoid overwhelming students while still promoting rigorous
thinking. Overemphasis on high-level DOK questions without adequate support can lead to frustration and
disengagement.

Moreover, designing authentic DOK Level 4 questions can be time-consuming and may require
interdisciplinary knowledge. Educators must be cautious to maintain alignment with learning objectives
and standards.

Assessment constraints also play a role. Standardized tests often prioritize efficiency and scoring reliability,
which can limit the inclusion of extended thinking questions.

Technological Tools Supporting Depth of Knowledge in Math

Advancements in educational technology have facilitated the creation and dissemination of DOK-aligned
math questions. Digital platforms offer interactive problem-solving environments where students can
explore mathematical concepts dynamically.

Adaptive learning systems utilize algorithms to adjust question complexity based on student responses,
ensuring an appropriate depth of challenge. Furthermore, online repositories provide teachers with vetted
questions categorized by DOK levels, streamlining lesson planning.

These tools, when integrated thoughtfully, can enhance the effectiveness of depth of knowledge questions
in math education.

---

The landscape of mathematics education continues to evolve with a growing emphasis on cognitive rigor
and meaningful understanding. Depth of knowledge questions for math stand at the forefront of this
evolution, serving as both indicators and drivers of students’ mathematical proficiency. By thoughtfully
incorporating a spectrum of DOK questions, educators can cultivate learners who not only compute but also
reason, analyze, and innovate within the realm of mathematics.

Depth Of Knowledge Questions For Math

  depth of knowledge questions for math: Applying Depth of Knowledge and Cognitive Rigor
Karin Hess, For more than 2 decades, Karin Hess has worked with the concept of depth of
knowledge (DOK) and expanded applications of cognitive rigor across content areas and grade
levels, proving that every student can experience deeper learning. This interactive book offers a
self-guided journey beginning with the basics: what DOK is, what it is not, and debunking common
misconceptions about rigor. Karin shares how she synthesized ideas from various thinking models

http://www.killa-beez.com/archive-th-114/depth-of-knowledge-questions-for-math.pdf


with DOK as the foundation to create the Hess Cognitive Rigor Matrices, now used in more than 100
countries. Each module is framed by frequently asked questions and provides practical tools and
strategies for applying a cognitive mindset that supports student-centered classrooms—from
planning instruction that shifts student roles from taking in information to constructing meaning, to
monitoring progress with assessments that uncover thinking. This unique, action-oriented workbook
is a perfect companion to Karin’s earlier books and a great DOK refresher for PK–12 staff! Learn
how to: Build a shared understanding of DOK and rigor among your teaching colleagues.Shift DOK
levels in order to shift teacher-student roles in support of learning transfer.Create actionable
standards-based and competency-based assessments.Analyze and adapt current curricular and
assessment materials.Explore applications of DOK in progress monitoring and grading.
  depth of knowledge questions for math: Guided Math Lessons in Third Grade Nicki
Newton, 2021-11-29 Guided Math Lessons in Third Grade provides detailed lessons to help you bring
guided math groups to life. Based on the bestselling Guided Math in Action, this practical book
offers 16 lessons, taught in a round of 3—concrete, pictorial and abstract. The lessons are based on
the priority standards and cover fluency, word problems, fractions and place value. Author Dr. Nicki
Newton shows you the content as well as the practices and processes that should be worked on in
the lessons, so that students not only learn the content but also how to solve problems, reason,
communicate their thinking, model, use tools, use precise language, and see structure and patterns.
Throughout the book, you’ll find tools, templates and blackline masters so that you can instantly
adapt the lesson to your specific needs and use it right away. With the easy-to-follow plans in this
book, students can work more effectively in small guided math groups—and have loads of fun along
the way! Remember that guided math groups are about doing the math. So throughout these lessons
you will see students working with manipulatives to make meaning, doing mathematical sketches to
show what they understand and can make sense of the abstract numbers. When students are given
the opportunities to make sense of the math in hands-on and visual ways, then the math begins to
make sense to them!
  depth of knowledge questions for math: Guided Math Lessons in Second Grade Nicki
Newton, 2021-07-15 Guided Math Lessons in Second Grade provides detailed lessons to help you
bring guided math groups to life. Based on the bestselling Guided Math in Action, this practical book
offers 16 lessons, taught in a round of 3—concrete, pictorial, and abstract. The lessons are based on
the priority standards and cover fluency, word problems, operations and algebraic thinking, and
place value. Author Dr. Nicki Newton shows you the content as well as the practices and processes
that should be worked on in the lessons, so that students not only learn the content but also how to
solve problems, reason, communicate their thinking, model, use tools, use precise language, and see
structure and patterns. Throughout the book, you’ll find tools, templates, and blackline masters so
that you can instantly adapt the lesson to your specific needs and use it right away. With the
easy-to-follow plans in this book, students can work more effectively in small guided math
groups—and have loads of fun along the way!
  depth of knowledge questions for math: Day-by-Day Math Thinking Routines in Fourth
Grade Nicki Newton, 2021-03-23 Day-by-Day Math Thinking Routines in Fourth Grade helps you
provide students with a review of the foundational ideas in math, every day of the week! Based on
the bestselling Daily Math Thinking Routines in Action, the book follows the simple premise that
frequent, rigorous, engaging practice leads to mastery and retention of concepts, ideas, and skills.
These worksheet-free, academically rigorous routines and prompts follow the grade level priority
standards and include whole group, individual, and partner work. The book can be used with any
math program, or for small groups, workstations, or homework. Inside you will find: 40 weeks of
practice 1 activity a day 200 activities total Answer Key For each week, the Anchor Routines cover
these key areas: Monday: General Thinking Routines; Tuesday: Vocabulary; Wednesday: Place Value;
Thursday: Fluency; and Friday: Problem Solving. Get your students’ math muscles moving with the
easy-to-follow routines in this book!
  depth of knowledge questions for math: Day-by-Day Math Thinking Routines in Third Grade



Nicki Newton, 2020-03-04 Day-by-Day Math Thinking Routines in Third Grade helps you provide
students with a review of the foundational ideas in math, every day of the week! Based on the
bestselling Daily Math Thinking Routines in Action, the book follows the simple premise that
frequent, rigorous, engaging practice leads to mastery and retention of concepts, ideas, and skills.
These worksheet-free, academically rigorous routines and prompts follow grade level priority
standards and include whole group, individual, and partner work. The book can be used with any
math program, or for small groups, workstations, or homework. Inside you will find: 40 weeks of
practice 1 activity a day 200 activities total Answer Key For each week, the Anchor Routines cover
these key areas: Monday: General Thinking Routines; Tuesday: Vocabulary; Wednesday: Place Value;
Thursday: Fluency; and Friday: Problem Solving. Get your students’ math muscles moving with the
easy-to-follow routines in this book!
  depth of knowledge questions for math: Making Every Maths Lesson Count Emma McCrea,
2019-05-01 In Making Every Maths Lesson Count: Six principles to support great maths teaching,
experienced maths teacher and lecturer Emma McCrea takes away the guesswork as she sums up
the key components of effective maths teaching. Maths classrooms are incredibly complex places. At
any given time, the factors influencing the effectiveness of your teaching are boundless and this can
lead to relying on intuition as to what might work best. This book aims to signpost a route through
this complexity. Writing in the practical, engaging style of the award-winning Making Every Lesson
Count, Emma McCrea helps teachers to move beyond trial and error by sharing evidence-informed
tips and suggestions on how they can nudge the impact of their teaching in the right direction.
Making Every Maths Lesson Count is underpinned by six pedagogical principles challenge,
explanation, modelling, practice, feedback and questioning and presents 52 high-impact strategies
designed to streamline teacher workload and ramp up the level of challenge in the maths classroom.
The book draws out the key findings from the latest research on memory, learning and motivation
and each chapter features numerous worked examples to demonstrate the theory in action, together
with a concluding series of questions that will help maths practitioners relate the content to their
own classroom practice. Furthermore, Emma's writing offers clarity around the language of maths
teaching and learning, and also delves into the finer points of how to identify and address any
misconceptions that students may hold. Written for new and experienced practitioners alike, this
gimmick-free guide provides sensible solutions to perennial problems and inspires a rich,
challenging and evidence-based approach to the teaching of maths. Suitable for maths teachers of
students aged 11 to 18 years, and for primary school maths specialists.
  depth of knowledge questions for math: Guided Math in Action Nicki Newton, 2021-11-04
Learn how to help elementary students build mathematical proficiency with purposeful,
standards-based, differentiated, engaging small-group instruction. This best-selling book from Dr.
Nicki Newton provides a repertoire of in-depth strategies for conducting effective guided math
lessons, scaffolding and managing learning in small groups, and assessing learning. Dr. Newton
shows you the framework for guided math lessons and then helps you develop an action plan to get
started. This fully updated second edition features helpful new sections on beliefs, teacher moves,
planning, talking and questioning, and kidwatching. It also contains a brand new study guide to help
you get the most out of the book and use it with your colleagues. Perfect for teachers, coaches, and
supervisors, this popular resource is filled with tools you can use immediately, including anchor
charts, schedules, templates, and graphic organizers. With the practical help throughout, you’ll be
able to implement Tier 1 and 2 lessons easily. This book will help you guide all your students to
becoming more competent, flexible, and confident mathematicians!
  depth of knowledge questions for math: What Matters? Research Trends in
International Comparative Studies in Mathematics Education Ji-Won Son, Tad Watanabe,
Jane-Jane Lo, 2017-03-03 This book provides a unique international comparative perspective on
diverse issues and practices in mathematics education between and among the US and five
high-performing TIMSS education systems, Japan, China, Singapore, South Korea, and Taiwan. The
book offers multiple perspectives on the important factors that contribute to mathematics teaching



and learning in different educational systems and cultural contexts. Using large scale data
generated by numerous international comparative studies, the book analyzes and provides context
for various methodological perspectives. The book raises compelling questions and issues for
mathematics education researchers, leading to a critical examination of what can be learned from
other education systems. Authors address four major research perspectives by critically examining
cross-national similarities and differences, such as research on the influence of curriculum on
student learning; research on institutional systems of mathematics teacher education; research on
improving teacher knowledge and pedagogical approaches; and research using large-scale data.
This collection of perspectives serves as a foundation for reviewing and analyzing the international
comparative studies introduced in the book.
  depth of knowledge questions for math: Guided Math Lessons in Fourth Grade Nicki
Newton, 2021-11-29 Guided Math Lessons in Fourth Grade provides detailed lessons to help you
bring guided math groups to life. Based on the bestselling Guided Math in Action, this practical book
offers 16 lessons, taught in a round of three–concrete, pictorial and abstract. The lessons are based
on the priority standards and cover fluency, word problems, fractions and place value. Author Dr.
Nicki Newton shows you the content as well as the practices and processes that should be worked
on in the lessons, so that students not only learn the content but also how to solve problems, reason,
communicate their thinking, model, use tools, use precise language, and see structure and patterns.
Throughout the book, you’ll find tools, templates and blackline masters so that you can instantly
adapt the lesson to your specific needs and use it right away. With the easy-to-follow plans in this
book, students can more work effectively in small guided math groups—and have loads of fun along
the way! Remember that guided math groups are about doing the math. So doing mathematical
sketches to show what they understand and can make sense of the abstract numbers. When students
are given the opportunities to make sense of the math in hands-on and visual ways, then the math
begins to make sense!
  depth of knowledge questions for math: Guided Math Lessons in Kindergarten Nicki
Newton, 2021-11-29 Guided Math Lessons in Kindergarten provides detailed lessons to help you
bring guided math groups to life. Based on the bestselling Guided Math in Action, this practical book
offers 16 lessons, taught in a round of three—concrete, pictorial and abstract. The lessons are based
on the priority standards and cover fluency, word problems, counting and cardinality, and place
value. Author Dr. Nicki Newton shows you the content as well as the practices and processes that
should be worked on in the lessons, so that students not only learn the content but also how to solve
problems, reason, communicate their thinking, model, use tools, use precise language, and see
structure and patterns. Throughout the book, you’ll find tools, templates and blackline masters so
that you can instantly adapt the lesson to your specific needs and use it right away. With the
easy-to-follow plans in this book, students can more work effectively in small guided math
groups—and have loads of fun along the way! Remember that guided math groups are about doing
the math. So throughout these lessons you will see students working with manipulatives to make
meaning, doing mathematical sketches to show what they understand and can make sense of the
abstract numbers. When students are given the opportunities to make sense of the math in hands-on
and visual ways, then the math begins to make sense to them!
  depth of knowledge questions for math: Handbook of Research on Driving STEM Learning
With Educational Technologies Ramírez-Montoya, María-Soledad, 2017-02-01 Educational strategies
have evolved over the years, due to research breakthroughs and the application of technology. By
using the latest learning innovations, curriculum and instructional design can be enhanced and
strengthened. The Handbook of Research on Driving STEM Learning With Educational Technologies
is an authoritative reference source for the latest scholarly research on the implementation and use
of different techniques of instruction in modern classroom settings. Featuring exhaustive coverage
on a variety of topics including data literacy, student motivation, and computer-aided assessment,
this resource is an essential reference publication ideally designed for academicians, researchers,
and professionals seeking current research on emerging uses of technology for STEM education.



  depth of knowledge questions for math: Open Middle Math Robert Kaplinsky, 2023-10-10
This book is an amazing resource for teachers who are struggling to help students develop both
procedural fluency and conceptual understanding.. --Dr. Margaret (Peg) Smith, co-author of5
Practices for Orchestrating Productive Mathematical Discussions Robert Kaplinsky, the co-creator of
Open Middle math problems, brings hisnew class of tasks designed to stimulate deeper thinking and
lively discussion among middle and high school students in Open Middle Math: Problems That
Unlock Student Thinking, Grades 6-12. The problems are characterized by a closed beginning,-
meaning all students start with the same initial problem, and a closed end,- meaning there is only
one correct or optimal answer. The key is that the middle is open- in the sense that there are
multiple ways to approach and ultimately solve the problem. These tasks have proven enormously
popular with teachers looking to assess and deepen student understanding, build student stamina,
and energize their classrooms. Professional Learning Resource for Teachers: Open Middle Math is
an indispensable resource for educators interested in teaching student-centered mathematics in
middle and high schools consistent with the national and state standards. Sample Problems at Each
Grade: The book demonstrates the Open Middle concept with sample problems ranging from
dividing fractions at 6th grade to algebra, trigonometry, and calculus. Teaching Tips for
Student-Centered Math Classrooms: Kaplinsky shares guidance on choosing problems, designing
your own math problems, and teaching for multiple purposes, including formative assessment,
identifying misconceptions, procedural fluency, and conceptual understanding. Adaptable and
Accessible Math: The tasks can be solved using various strategies at different levels of
sophistication, which means all students can access the problems and participate in the
conversation. Open Middle Math will help math teachers transform the 6th -12th grade classroom
into an environment focused on problem solving, student dialogue, and critical thinking.
  depth of knowledge questions for math: Guided Math Lessons in First Grade Nicki Newton,
2021-07-15 Guided Math Lessons in First Grade provides detailed lessons to help you bring guided
math groups to life. Based on the bestselling Guided Math in Action, this practical book offers 16
lessons, taught in a round of 3—concrete, pictorial, and abstract. The lessons are based on the
priority standards and cover fluency, word problems, operations and algebraic thinking, and place
value. Author Dr. Nicki Newton shows you the content as well as the practices and processes that
should be worked on in the lessons, so that students not only learn the content but also how to solve
problems, reason, communicate their thinking, model, use tools, use precise language, and see
structure and patterns. Throughout the book, you’ll find tools, templates, and blackline masters so
that you can instantly adapt the lesson to your specific needs and use it right away. With the
easy-to-follow plans in this book, students can work more effectively in small guided math
groups—and have loads of fun along the way!
  depth of knowledge questions for math: 5 Principles of the Modern Mathematics
Classroom Gerald Aungst, 2015-10-09 Students pursue problems they’re curious about, not
problems they’re told to solve. Creating a math classroom filled with confident problem solvers
starts by introducing challenges discovered in the real world, not by presenting a sequence of
prescribed problems, says Gerald Aungst. In this groundbreaking book, he offers a thoughtful
approach for instilling a culture of learning in your classroom through five powerful, yet
straightforward principles: Conjecture, Collaboration, Communication, Chaos, and Celebration.
Aungst shows you how to Embrace collaboration and purposeful chaos to help students engage in
productive struggle, using non-routine and unsolved problems Put each chapter’s principles into
practice through a variety of strategies, activities, and by incorporating technology tools Introduce
substantive, lasting cultural changes in your classroom through a manageable, gradual shift in
processes and behaviors Five Principles of the Modern Mathematics Classroom offers new ideas for
inspiring math students by building a more engaging and collaborative learning environment. Bravo!
This book brings a conceptual framework for K-12 mathematics to life. As a parent and as the
executive director of Edutopia, I commend Aungst for sharing his 5 principles. This is a perfect blend
of inspiring and practical. Highly recommended! Cindy Johanson, Executive Director, Edutopia



George Lucas Educational Foundation Aungst ignites the magic of mathematics by reminding us
what makes mathematicians so passionate about their subject matter. Grounded in research, his
work takes us on a journey into classrooms so that we may take away tips to put into practice today.
Erin Klein, Teacher, Speaker, and Author of Redesigning Learning Spaces
  depth of knowledge questions for math: Current And Advanced Researches In Science
And Math Education III Tayfun Tutak, 2024-09-30
  depth of knowledge questions for math: Guided Math Lessons in Fifth Grade Nicki Newton,
2022-09-20 Guided Math Lessons in Fifth Grade provides detailed lessons to help you bring guided
math groups to life. Based on the bestselling Guided Math in Action, this practical book offers 16
lessons, taught in a round of 3—concrete, pictorial and abstract. The lessons are based on the
priority standards and cover fluency, word problems, fractions, and decimals. Author Dr. Nicki
Newton shows you the content, as well as the practices and processes, that should be worked on in
the lessons so that students not only learn the content but also how to solve problems, reason,
communicate their thinking, model, use tools, use precise language and see structure and patterns.
Throughout the book, you’ll find tools, templates and blackline masters so that you can instantly
adapt the lesson to your specific needs and use it right away. With the easy-to-follow plans in this
book, students can work more effectively in small guided math groups—and have loads of fun along
the way! Remember that guided math groups are about doing the math. So throughout these
lessons, you will see students working with manipulatives to make meaning, doing mathematical
sketches to show what they understand and can make sense of the abstract numbers. When students
are given the opportunities to make sense of the math in hands-on and visual ways, then the math
begins to make sense to them!
  depth of knowledge questions for math: Teacher Beliefs and Classroom Performance
James Raths, Amy C. McAninch, 2003-12-01 This volume of Advances in Teacher Education is about
beliefs held by teachers and addresses the important topic of teacher beliefs from a variety of
disciplinary perspectives. Most of the authors who have contributed to this collection of essays
assume that beliefs are propositions that are felt to be true by the person embracing them, but that
do not necessarily rest on the kind of evidence that justifies the use of the term “knowledge.”
Teacher beliefs are an important topic because it is hypothesized that teachers and teacher
candidates use them to shape the information they receive from formal teacher preparation and to
direct subsequent decision-making in the classroom.
  depth of knowledge questions for math: Critical Issues in Mathematics Education Philip
Clarkson, Norma C. Presmeg, 2008-09-22 Critical Issues in Mathematics Education presents the
significant contributions of Professor Alan Bishop within the mathematics education research
community. Six critical issues, each of which have had paramount importance in the development of
mathematics education research, are reviewed and include a discussion of current developments in
each area. Teacher decision making, spatial/visualizing geometry, teachers and research,
cultural/social aspects of mathematics education, sociopolitical issues, and values serve as the basic
issues discussed in this examination of mathematics education over the last fifty years during which
Professor Bishop has been active in the field. A comprehensive discussion of each of these topics is
realized by offering the reader a classic research contribution of Professor Bishop’s together with
commentary and invited chapters from leading experts in the field of mathematics education.
Critical Issues in Mathematics Education will make an invaluable contribution to the ongoing
reflection of mathematic education researchers worldwide, but also to policy makers and teacher
educators who wish to understand some of the key issues with which mathematics education has
been and still is concerned, and the context within which Professor Bishop’s key contributions to
these research issues were made.
  depth of knowledge questions for math: Knowing and Learning Mathematics for Teaching
National Research Council, Mathematical Sciences Education Board, Center for Education,
Mathematics Teacher Preparation Content Workshop Program Steering Committee, 2001-01-25
There are many questions about the mathematical preparation teachers need. Recent



recommendations from a variety of sources state that reforming teacher preparation in
postsecondary institutions is central in providing quality mathematics education to all students. The
Mathematics Teacher Preparation Content Workshop examined this problem by considering two
central questions: What is the mathematical knowledge teachers need to know in order to teach
well? How can teachers develop the mathematical knowledge they need to teach well? The
Workshop activities focused on using actual acts of teaching such as examining student work,
designing tasks, or posing questions, as a medium for teacher learning. The Workshop proceedings,
Knowing and Learning Mathematics for Teaching, is a collection of the papers presented, the
activities, and plenary sessions that took place.
  depth of knowledge questions for math: Mathematical Mindsets Jo Boaler, 2015-10-12
Banish math anxiety and give students of all ages a clear roadmap to success Mathematical
Mindsets provides practical strategies and activities to help teachers and parents show all children,
even those who are convinced that they are bad at math, that they can enjoy and succeed in math. Jo
Boaler—Stanford researcher, professor of math education, and expert on math learning—has studied
why students don't like math and often fail in math classes. She's followed thousands of students
through middle and high schools to study how they learn and to find the most effective ways to
unleash the math potential in all students. There is a clear gap between what research has shown to
work in teaching math and what happens in schools and at home. This book bridges that gap by
turning research findings into practical activities and advice. Boaler translates Carol Dweck's
concept of 'mindset' into math teaching and parenting strategies, showing how students can go from
self-doubt to strong self-confidence, which is so important to math learning. Boaler reveals the steps
that must be taken by schools and parents to improve math education for all. Mathematical
Mindsets: Explains how the brain processes mathematics learning Reveals how to turn mistakes and
struggles into valuable learning experiences Provides examples of rich mathematical activities to
replace rote learning Explains ways to give students a positive math mindset Gives examples of how
assessment and grading policies need to change to support real understanding Scores of students
hate and fear math, so they end up leaving school without an understanding of basic mathematical
concepts. Their evasion and departure hinders math-related pathways and STEM career
opportunities. Research has shown very clear methods to change this phenomena, but the
information has been confined to research journals—until now. Mathematical Mindsets provides a
proven, practical roadmap to mathematics success for any student at any age.
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