
dok questions for math
**Understanding DOK Questions for Math: Enhancing Critical Thinking and Problem-Solving
Skills**

dok questions for math are essential tools educators use to help students deepen their
understanding of mathematical concepts beyond rote memorization. DOK, standing for
Depth of Knowledge, is a framework developed by Norman Webb that categorizes tasks
according to the complexity of thinking required to successfully complete them. When
applied to math education, DOK questions guide teachers in crafting meaningful
assessments and activities that challenge students at various cognitive levels.

In this article, we’ll explore what DOK questions for math entail, why they matter, how to
create them, and how they can improve both teaching and learning experiences in
mathematics. Whether you’re a teacher, parent, or student, understanding DOK questions
will empower you to approach math with greater depth and confidence.

What Are DOK Questions for Math?

DOK questions in math are designed to measure the level of cognitive demand a task
requires. Unlike Bloom’s Taxonomy, which focuses more on the type of thinking, DOK
concentrates on the complexity of the knowledge needed. In math, this means assessing
whether a student is simply recalling a formula or applying concepts to new, unfamiliar
problems.

The DOK framework has four levels:

DOK Level 1: Recall and Reproduction
At this level, students are asked to recall facts, definitions, or perform simple procedures.
Examples include solving a straightforward equation, recalling the multiplication table, or
identifying geometric shapes.

DOK Level 2: Skills and Concepts
Here, tasks require some decision-making and understanding of concepts. Students might
be asked to explain a method, interpret data from a chart, or perform multi-step
calculations using known formulas.

DOK Level 3: Strategic Thinking
This level involves reasoning, planning, and using evidence. Students may need to solve
non-routine problems, justify their answers, or analyze patterns and relationships.



DOK Level 4: Extended Thinking
At the highest level, tasks demand complex reasoning over extended periods. Examples
include designing a mathematical model, conducting investigations, or synthesizing
information from multiple sources to solve a challenging problem.

Why Are DOK Questions Important in Math
Education?

Integrating DOK questions for math into classrooms elevates the learning process by
encouraging higher-order thinking. Here are some reasons why they are valuable:

Promotes deeper understanding: Students move beyond memorization to grasp
underlying principles.

Encourages problem-solving skills: Complex tasks require students to think
critically and creatively.

Supports differentiated instruction: Teachers can tailor questions to meet diverse
learning needs and readiness levels.

Prepares students for real-world applications: Mathematical reasoning in daily
life and future careers often involves complex problem solving.

Improves assessment quality: Assessments designed with DOK in mind offer a
clearer picture of student mastery.

Understanding the depth of knowledge behind each question also helps students become
more reflective learners, aware of the thinking process they’re engaging in.

How to Create Effective DOK Questions for Math

Crafting DOK questions requires thoughtful consideration of what cognitive skills are
targeted. Here are some guidelines and tips to help you design questions that span all four
DOK levels:

Start with Clear Learning Objectives
Identify the math concepts you want students to master. Having a clear goal will help you
decide which level of DOK is appropriate for each question.



Use Real-World Contexts When Possible
Applying math problems to everyday situations makes learning meaningful and often
increases engagement. For example, calculating the total cost of items during shopping
(DOK 2) or designing a budget plan (DOK 4).

Incorporate Open-Ended Questions
Encourage students to explain their reasoning or explore multiple approaches. Questions
like “How would you solve this problem differently?” or “What happens if…?” invite
strategic thinking.

Sequence Questions to Build Complexity
Start with recall or basic skills before moving to strategic and extended thinking tasks. This
scaffolding helps students build confidence and ability.

Examples of DOK Questions for Math

DOK 1: What is 7 × 8?

DOK 2: Solve for x: 3x + 5 = 14. Explain your steps.

DOK 3: Given a pattern of numbers, predict the next three terms and justify your
reasoning.

DOK 4: Design a survey to collect data on students’ favorite sports and analyze the
results to determine the most popular sport.

Applying DOK Questions for Math in the
Classroom

Teachers can integrate DOK questions into lessons, homework, and assessments to foster a
dynamic learning environment. Here are some strategies:

Use Formative Assessments to Gauge Understanding
Quick DOK 1 or 2 questions can check for basic comprehension during lessons, while DOK 3
or 4 tasks can be used for projects or deeper investigations.



Encourage Student Reflection
After solving problems, ask students to reflect on the thinking skills they used. This
promotes metacognition and helps them recognize the importance of different cognitive
levels.

Collaborative Learning Through DOK Tasks
Group work on complex problems encourages discussion and multiple perspectives, which
can enhance strategic and extended thinking skills.

Provide Feedback Focused on Thinking Process
Instead of just marking answers as right or wrong, give feedback about the reasoning
process to support growth in mathematical thinking.

Using Technology and Resources to Support DOK
Questions

Technology can be a powerful ally when implementing DOK questions for math. Many
digital platforms offer tools that support varied cognitive levels and interactive learning.

Interactive Math Software
Programs like GeoGebra or Desmos allow students to experiment with mathematical
concepts dynamically, which can be especially helpful for strategic and extended thinking
tasks.

Online Assessment Tools
Platforms such as Kahoot or Quizizz enable teachers to create quizzes with questions
mapped to different DOK levels, providing immediate insight into student understanding.

Access to Rich Problem Sets
Many educational websites and resources offer problem banks sorted by difficulty and
cognitive demand, making it easier to find or customize DOK-aligned questions.

Tips for Students: Engaging with DOK Questions



for Math

For students, encountering DOK questions for math may feel challenging at first, but
embracing these tasks can significantly boost skills and confidence.

Don’t Rush Through Questions: Take time to understand what is being asked,
especially in higher-level DOK tasks.

Explain Your Thinking: Writing out or verbalizing your reasoning helps clarify your
understanding.

Ask “Why” and “How”: Push yourself to explore the reasoning behind solutions, not
just the answers.

Practice Different Question Types: Exposure to a range of problems prepares you
for tests and real-life applications.

Collaborate with Peers: Discussing problems can reveal new approaches and
deepen comprehension.

By actively engaging with various levels of questions, students can develop a strong
mathematical mindset that values critical thinking and problem solving.

---

Understanding and utilizing dok questions for math opens the door to a richer, more
engaging learning experience. It not only fosters mastery of mathematical concepts but
also cultivates essential life skills such as analytical thinking, creativity, and persistence. As
educators and learners embrace this approach, math education becomes less about
memorizing formulas and more about exploring the beauty and utility of mathematics in
the world around us.

Frequently Asked Questions

What does DOK stand for in the context of math
education?
DOK stands for Depth of Knowledge, a framework used to categorize the complexity of
math tasks and questions based on the cognitive demand required to answer them.

How many levels are there in DOK for math questions?
There are four levels in the Depth of Knowledge framework for math questions, ranging
from Level 1 (Recall and Reproduction) to Level 4 (Extended Thinking).



Can you give an example of a DOK Level 2 math
question?
A DOK Level 2 math question might involve applying skills and concepts, such as solving a
multi-step equation or interpreting data from a graph.

Why is it important to use DOK questions in math
assessments?
Using DOK questions in math assessments ensures that students are challenged at various
cognitive levels, promoting deeper understanding and critical thinking rather than just
memorization.

How can teachers create effective DOK questions for
math lessons?
Teachers can create effective DOK questions by aligning tasks with the appropriate DOK
level, incorporating real-world problems, encouraging reasoning and problem-solving, and
varying question complexity to address different student abilities.

Additional Resources
**Understanding DOK Questions for Math: Enhancing Cognitive Rigor in Mathematics
Education**

dok questions for math have become an essential tool in modern education to evaluate
students' depth of understanding and critical thinking skills. Depth of Knowledge (DOK),
developed by Norman Webb, categorizes tasks according to the complexity of thinking
required to successfully complete them. In mathematics, DOK questions are particularly
valuable for moving beyond rote memorization, encouraging learners to engage with
concepts more profoundly, and preparing them for real-world problem-solving. This article
delves into the intricacies of DOK questions for math, examining their significance,
application, and impact on teaching and learning practices.

What Are DOK Questions for Math?

Depth of Knowledge questions for math are designed to assess varying levels of cognitive
demand. Unlike traditional assessments that often focus on recall or basic procedures, DOK
questions prompt students to apply, analyze, and synthesize mathematical concepts. The
framework is broken down into four levels:

DOK Level 1: Recall and Reproduction – Involves straightforward tasks such as
recalling facts, formulas, or performing simple procedures.



DOK Level 2: Skills and Concepts – Requires students to make use of concepts and
engage in some reasoning, including comparing, organizing, or interpreting data.

DOK Level 3: Strategic Thinking – Demands reasoning, planning, and use of
evidence. Students may need to explain their thinking or solve complex problems.

DOK Level 4: Extended Thinking – Involves high cognitive complexity, requiring
students to synthesize information from multiple sources or apply concepts in novel
ways over an extended period.

These levels guide educators in constructing questions that challenge students
appropriately, facilitating a comprehensive evaluation of their mathematical understanding.

The Role of DOK Questions in Mathematics
Education

The integration of DOK questions for math shifts the focus from rote learning to meaningful
engagement with mathematical ideas. This transition aligns with educational standards
such as the Common Core State Standards (CCSS), which emphasize critical thinking and
problem-solving. By incorporating DOK levels into assessments and classroom activities,
teachers can ensure that students are not only proficient in calculations but also capable of
deeper analytical reasoning.

Moreover, DOK questions help identify students’ strengths and weaknesses across different
cognitive domains. For example, a student might excel in Level 1 and 2 questions but
struggle with Level 3 or 4, indicating the need for targeted interventions to develop
strategic and extended thinking skills. This detailed insight supports differentiated
instruction and tailored learning experiences.

Examples of DOK Questions for Math

Understanding the nuances between DOK levels is best achieved through concrete
examples. Consider the following illustrations from various mathematical topics:

DOK Level 1: Calculate the sum of 45 and 32.1.

DOK Level 2: Given a set of data, create a bar graph to represent the information.2.

DOK Level 3: Analyze the pattern in a sequence and predict the next three numbers,3.
explaining your reasoning.

DOK Level 4: Design a model to solve a real-world problem involving budgeting for a4.
school event, incorporating multiple constraints and variables.



These examples illustrate how DOK questions for math guide students from simple
procedural tasks to complex problem-solving, fostering a holistic mathematical mindset.

Benefits and Challenges of Using DOK Questions
for Math

Implementing DOK questions in mathematics education offers multiple advantages.
Primarily, it promotes higher-order thinking skills, which are critical for success in STEM
fields and everyday life. Additionally, DOK-aligned assessments can lead to more accurate
measures of student learning, ensuring that evaluations are aligned with instructional
goals.

However, there are challenges to consider. Crafting effective DOK questions requires
professional development and a deep understanding of both content and cognitive
demand. Teachers may find it time-consuming to design assessments that span all four
levels of DOK. Furthermore, students accustomed to traditional testing formats might
initially struggle with higher-level questions, necessitating gradual integration and
scaffolding.

Despite these hurdles, the advantages of using DOK questions for math outweigh the
difficulties, particularly when schools adopt collaborative approaches to curriculum design
and assessment.

Integrating DOK Questions into Classroom Practice

To maximize the benefits of DOK questions for math, educators can employ several
strategies:

Start with assessment audits: Review existing tests and assignments to identify
the current cognitive demand and gaps.

Professional collaboration: Work with colleagues to develop a bank of DOK-aligned
questions tailored to grade levels and topics.

Explicit instruction: Teach students about different levels of thinking and model
how to approach higher-level questions.

Use formative assessments: Incorporate DOK questions in daily lessons to monitor
understanding and adjust instruction accordingly.

Encourage student reflection: Have learners explain their problem-solving
processes, promoting metacognitive awareness.



By embedding these practices, teachers can cultivate an environment where critical
thinking becomes integral to math learning.

Comparing DOK with Bloom’s Taxonomy in Math
Assessment

While DOK questions for math are often discussed alongside Bloom’s Taxonomy, the two
frameworks serve distinct purposes. Bloom’s Taxonomy categorizes cognitive skills from
knowledge to evaluation, focusing on the type of thinking. In contrast, DOK emphasizes the
complexity and depth of knowledge required to complete a task.

For instance, a question asking students to "explain" a concept might be classified as
higher-order thinking in Bloom’s Taxonomy. However, if the explanation is straightforward
and requires limited reasoning, it might still be a Level 1 or 2 task in DOK terms.
Conversely, a multi-step problem requiring strategic thinking and planning would be a Level
3 or 4 DOK task, regardless of the specific cognitive process it engages.

Understanding these distinctions helps educators design assessments that truly challenge
students, rather than merely varying the verbs used in questions.

Technological Tools Supporting DOK Question
Development

Advancements in educational technology have facilitated the creation and dissemination of
DOK questions for math. Platforms offering question banks categorized by DOK levels
enable teachers to efficiently select and customize tasks aligned with learning objectives.

Some digital tools also provide analytics on student responses, highlighting patterns in
performance across different cognitive demands. This data-driven approach allows for
timely interventions and supports personalized learning paths.

Moreover, interactive applications that simulate real-world scenarios encourage extended
thinking, aligning with DOK Level 4 requirements. These innovations contribute to a richer,
more engaging math education ecosystem.

Exploring the evolving landscape of DOK questions for math reveals a dynamic approach to
fostering deeper understanding and critical reasoning in students. As educators continue to
refine their practices, the integration of DOK frameworks will likely play a pivotal role in
shaping future mathematics instruction and assessment.

Dok Questions For Math

  dok questions for math: Guided Math Lessons in Third Grade Nicki Newton, 2021-11-29
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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!
  dok 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 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.
  dok 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!
  dok 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!
  dok 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!
  dok 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!
  dok questions for math: Deconstructing Depth of Knowledge Erik M. Francis, 2021-11-05
Depth of knowledge (DOK) has become a priority for many schools. But if your understanding of
DOK is a little cloudy, you're not alone. This resource is your one-stop-shop for learning what it is,
who it's for, and how to use and sustain it. Ultimately, you will discover how to plan and provide
learning experiences that are academically rigorous, socially and emotionally supportive, and
student responsive. Learn how DOK is a different, deeper way of approaching teaching and learning.
Explore the different DOK levels and how they relate to instruction. Understand DOK's relationship
with standards and assessment. Designate correct levels based on learning needs. Acquire strategies
for helping students engage with DOK on a deeper level. Contents: Introduction: What Depth of
Knowledge Is Not Chapter 1: What Exactly Is Depth of Knowledge? Chapter 2: What Are DOK
Teaching and Learning Experiences? Chapter 3: How to Teach and Learn for Depth of Knowledge
Chapter 4: How to Use Webb's DOK Levels as a Multi-Tiered System of Support Chapter 5: How to
Deconstruct Learning Intentions for Depth of Knowledge Chapter 6: How to Designate the Depth of
Knowledge Level Demanded Chapter 7: How to Construct DOK Learning Targets and Success
Criteria Chapter 8: How to Ask and Address Good Questions for Depth of Knowledge Chapter 9:



Let's Make a DOK! Conclusion References and Resources Index
  dok 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.
  dok 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!
  dok 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
  dok 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!
  dok questions for math: Math Workshop in Action Nicki Newton, 2015-07-03 Find out how
Math Workshops engage students and increase learning. This practical book from bestselling author
Dr. Nicki Newton explains why Math Workshops are effective and gives you step-by-step instructions
for implementing and managing your own workshop. You’ll find out how to... create a math-rich
environment; use anchor charts effectively; manage the workshop; begin a workshop with activities;
lead whole-group mini-lessons; make workstations meaningful and engaging; create guided math
groups; implement the Share effectively; and ensure balanced assessments. Each chapter offers a
variety of charts and tools that you can use in the classroom immediately, as well as reflection
questions and key points. The book also features a handy Quick-Start Guide to help you as you
implement your own workshop.
  dok questions for math: Rigor by Design, Not Chance Karin Hess, 2023-01-18 A practical and
systematic approach to deepening student engagement, promoting a growth mindset, and building a
classroom culture that truly supports thinking and learning. Every student deserves access to deep
and rigorous learning. Still, some persistent myths about rigor can get in the way—such as the belief
that it means more or harder work for everyone, rather than challenging and advancing students'
thinking. So how can teachers get more clarity on rigor and foster more meaningful learning in their
classrooms In Rigor by Design, Not Chance, veteran educator Karin Hess offers not only a clear
vision of what makes learning deep and rigorous but also a systematic and equitable approach for
engaging students of all ages in rich learning tasks. To that end, she outlines five essential teacher
moves that foster thinking and learning: 1. Ask a series of probing questions of increasing
complexity. 2. Build schemas in each content area. 3. Consider ways to strategically scaffold
learning. 4. Design complex tasks that emphasize transfer and evidence-based solutions. 5. Engage
students in metacognition and reflection throughout the learning process. From there, Hess details
how to create an actionable assessment cycle that will drive learning forward in any classroom. This
book offers a treasure trove of strategies, student look-for behaviors, and templates to guide
teachers in their work as well as an array of rich performance-based assessments to engage and
challenge students. School leaders and instructional coaches can also benefit from the variety of
teacher-friendly supports to foster rigorous learning in their schools. Ultimately, Rigor by Design,
Not Chance helps educators empower students to take greater ownership of their own learning.
  dok questions for math: A Local Assessment Toolkit to Promote Deeper Learning Karin



Hess, 2018-02-28 Build assessments you can really use | Unlock the how, when, what, and why
Watch your system become greater than its parts by building local capacity through common
language and deeper knowledge of assessment components. For years, educators have turned to the
Hess Cognitive Rigor Matrices (CRM). Now for the first time, the modules are packaged into one
resource to help you evaluate the quality and premise of your current assessment system. Designed
as a professional development guide for long-term use by school leaders, five content-rich,
topic-based modules: Offer field-tested, teacher-friendly strategies for local school test development
Can be used for individual or professional development opportunities Allow for sequential or
non-sequential use
  dok questions for math: Every Math Learner, Grades 6-12 Nanci N. Smith, 2017-02-02 As a
secondary mathematics teacher, you know that students are different and learn differently. And yet,
when students enter your classroom, you somehow must teach these unique individuals deep
mathematics content using rigorous standards. The curriculum is vast and the stakes are high. Is
differentiation really the answer? How can you make it work? Nationally recognized math
differentiation expert Nanci Smith debunks the myths, revealing what differentiation is and isn’t. In
this engaging book Smith reveals a practical approach to teaching for real learning differences.
You’ll gain insights into an achievable, daily differentiation process for ALL students. Theory-lite and
practice-heavy, this book shows how to maintain order and sanity while helping your students know,
understand, and even enjoy doing mathematics. Classroom videos, teacher vignettes, ready-to-go
lesson ideas and rich mathematics examples help you build a manageable framework of engaging,
sense-making math. Busy secondary mathematics teachers, coaches, and teacher teams will learn to
Provide practical structures for assessing how each of your students learns and processes
mathematics concepts Design, implement, manage, and formatively assess and respond to learning
in a differentiated classroom Plan specific, standards-aligned differentiated lessons, activities, and
assessments Adjust current instructional materials and program resources to better meet students′
needs This book includes classroom videos, in-depth student work samples, student surveys,
templates, before-and-after lesson demonstrations, examples of 5-day sequenced lessons, and a
robust companion website with downloadables of all the tools in the books plus other resources for
further planning. Every Math Learner, Grades 6-12 will help you know and understand your students
as learners for daily differentiation that accelerates their mathematics comprehension. This book is
an excellent resource for teachers and administrators alike. It clearly explains key tenants of
effective differentiation and through an interactive approach offers numerous practical examples of
secondary mathematics differentiation. This book is a must read for any educator looking to reach all
students. —Brad Weinhold, Ed.D., Assistant Principal, Overland High School
  dok questions for math: A Mind for Mathematics Nanci N. Smith, 2016-10-25 What does it
take to be a good mathematics teacher who actively engages students and addresses learning
differences? Gain a mental picture of an effective mathematics learning environment and why it
must be founded on growth mindset principles. This easy-to-read text breaks down the complex
components of mathematics teaching and divides them into practical strategies. Combining
mathematics research, useful tactics, and examples from K–6 classrooms, the book includes
reflection questions, action tasks, and activities to inspire and engage mathematical minds. Benefits:
LEARN HOW TO USE DIFFERENT TYPES OF ASSESSMENTS to advance student learning and
inform mathematics instruction. OBSERVE SPECIFIC CLASSROOM EXAMPLES and vignettes that
illustrate the mathematical concepts covered in each chapter. LEARN THE CHARACTERISTICS OF
HIGH-QUALITY, RIGOROUS TASKS that engage students in learning mathematics. GET ADVICE ON
BALANCING TEACHING RESPONSIBILITIES and making sound plans for teaching mathematics,
including communicating with students’ families. INFLUENCE STUDENTS TO WORK HARD,
grapple with challenging problems, and ultimately value mathematics. Contents: About the Author
Introduction Creating the Mathematical Environment Engaging Mathematical Minds Reaching
Different Mathematical Minds Challenging Student Mathematicians Monitoring Mathematical
Assessment Balancing It All References and Resources Index



  dok questions for math: Artificial Intelligence in Education Alexandra I. Cristea, Erin Walker,
Yu Lu, Olga C. Santos, Seiji Isotani, 2025-08-21 This six-volume set LNAI 15877-15882 constitutes
the refereed proceedings of the 26th International Conference on Artificial Intelligence in Education,
AIED 2025, held in Palermo, Italy, during July 22–26, 2025. The 130 full papers and 129 short papers
presented in this book were carefully reviewed and selected from 711 submissions. The conference
program comprises seven thematic tracks: Track 1: AIED Architectures and Tools Track 2: Machine
Learning and Generative AI: Emphasising datadriven Track 3: Learning, Teaching, and Pedagogy
Track 4: Human-Centred Design and Design-Based Research Track 5: Teaching AI Track 6: Ethics,
Equity, and AIED in Society Track 7: Theoretical Aspects of AIED and AI-Based Modelling for
Education
  dok 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.
  dok questions for math: K-12 Teacher Inquiry and Reflections Marjori Krebs, Cheryl A.
Torrez, 2022-03-25 K-12 Teacher Inquiry and Reflections: A Pathway to Enduring Transformation
features the key components of a five-semester graduate program with a focus on Reflective Practice
(MARP) for K-12 classroom teachers. In this program, students focus on the study of their own
teaching, action research implementation and analysis, reflective practice experiences, and
transformations teachers experienced because of their participation in this program. The book is
divided into three sections and an introduction. The Introduction explains the historical foundations
of MARP, with an in-depth exploration of the key elements of MARP featuring the voices of its
founders. Section One features detailed explanations of action research PK teachers conducted,
followed by a long-term reflection of their MARP experiences and its effects on them as teachers.
Section Two includes chapters written by teachers explaining how they thoughtfully transformed
their teaching practices and their overall teaching philosophies. In Section Three, faculty who teach
in this five-semester graduate program describe their own collaborative teaching, experiences for
students, key assignments, course objectives, classroom activities, readings, and discussions that are
the foundation of the MARP experience for students.
  dok questions for math: Systematic Classroom Assessment Sarah Bonner, Peggy Chen,
2019-03-22 Systematic Classroom Assessment promotes a fresh vision of assessment for student
learning and achievement. Using a framework that positions assessment as both an iterative,
purposeful cycle of inquiry for teachers as well as a coherent system of activities through which
students engage in their own learning, this framework for classroom assessment is unique in
incorporating self-regulated learning, motivation, and non-cognitive processes. Key components
such as assessment for learning, feedback, emerging technologies, and specific content areas are
treated in depth, and fundamental principles like reliability, validity, and fairness are approached
from the classroom perspective.
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