cognitively guided instruction math
problems

Cognitively Guided Instruction Math Problems: Unlocking Deeper Understanding
in Mathematics

cognitively guided instruction math problems represent a transformative
approach to teaching math that centers on students’ thinking processes rather
than just memorizing procedures or formulas. This instructional method
emphasizes understanding how children naturally solve math problems and uses
that insight to guide teaching strategies. If you’ve ever wondered how to
better support students in developing genuine mathematical reasoning and
confidence, exploring cognitively guided instruction (CGI) can open new
doors.

What Is Cognitively Guided Instruction in Math?

At its core, cognitively guided instruction is a teaching philosophy grounded
in research about how children think about and approach math problems.
Instead of focusing on rote learning or standardized algorithms, CGI
encourages educators to listen carefully to students’ problem-solving
strategies and build lessons around their informal understandings. This
approach acknowledges that children come to math with intuitive ideas about
numbers and operations, and these ideas can be powerful foundations for
learning.

CGI originated from decades of research in the field of cognitive
development, particularly in how young learners conceptualize arithmetic.
Teachers trained in CGI learn to pose open-ended math problems, observe
students’ reasoning, and tailor support based on the child’s current thinking
rather than imposing a one-size-fits-all method. This personalized attention
helps students develop flexible problem-solving skills and a deeper
conceptual grasp of mathematics.

How Cognitively Guided Instruction Math
Problems Differ from Traditional Problems

Traditional math instruction often revolves around set procedures—think
memorizing multiplication tables or practicing long division steps
repeatedly. While these methods can be effective for some, they sometimes
fail to nurture true understanding or adaptability in problem-solving.

In contrast, cognitively guided instruction math problems are carefully
crafted to tap into kids’ natural reasoning. These problems are typically:

- Open-ended, allowing multiple solution paths
- Rooted in real-world contexts that make sense to children
— Designed to stimulate critical thinking rather than just calculation

For example, a CGI math problem might ask a student, “If you have 12 apples
and want to share them equally among 3 friends, how could you figure out how



many apples each friend gets?” Instead of immediately teaching division, the
teacher listens to the student’s approach-maybe they count out apples one by
one or use repeated subtraction. This insight guides the teacher to build on
the student’s strategy and gradually introduce more formal math concepts.

The Role of Student Thinking in CGI Math Problems

One of the most powerful aspects of cognitively guided instruction is its
emphasis on understanding students’ mental models. Teachers don’t just check
if answers are right or wrong; they analyze how students arrive at those
answers. This diagnostic approach helps identify misconceptions or gaps in
knowledge early on.

For instance, a child might solve an addition problem by counting all objects
individually instead of recognizing numerical relationships. By recognizing
this strateqgy, educators can gently guide the student toward more efficient
methods, like counting on from the larger number or using number bonds.

Implementing Cognitively Guided Instruction
Math Problems in the Classroom

Integrating CGI into everyday teaching involves several key steps:

1. Observing and Listening Closely

Teachers encourage students to explain their thinking aloud while solving
problems. This dialogue reveals the steps and reasoning behind their answers,
allowing the teacher to assess understanding beyond surface-level
correctness.

2. Selecting or Designing Appropriate Problems

Math problems used in CGI are intentionally designed to prompt reasoning and
multiple solution strategies. Problems often involve addition, subtraction,
multiplication, or division but framed in ways that connect to students’
experiences.

3. Tailoring Instruction Based on Student Strategies

Rather than imposing a standard algorithm, teachers use students’ own methods
as starting points. They might ask probing questions like, “Can you show me
another way to solve this?” or “What made you think of that strategy?” This
encourages metacognition and flexibility.



4. Encouraging Mathematical Discourse

Classroom discussions where students share different solution paths help
deepen understanding and expose learners to diverse thinking styles.

Benefits of Using Cognitively Guided
Instruction Math Problems

The advantages of CGI math problems extend beyond simply getting the right
answer. Here are some key benefits:

e Builds Conceptual Understanding: Students grasp why math works, not just
how to perform operations.

e Promotes Problem-Solving Skills: Learners develop multiple strategies
and learn to choose the most efficient one.

e Increases Engagement: Real-world contexts and open—-ended problems make
math feel relevant and interesting.

e Supports Differentiated Learning: CGI naturally adapts to individual
student needs and thinking levels.

e Fosters Confidence: Students feel empowered when their ideas are valued
and built upon.

Evidence from Research

Research studies have consistently shown that classrooms using CGI see
improvements in students’ mathematical reasoning and achievement. Teachers
report that students become more willing to take risks, explain their
thinking, and engage in collaborative problem solving.

Moreover, CGI aligns well with current educational standards that prioritize
conceptual understanding and mathematical practices, making it a valuable
tool for modern educators.

Examples of Cognitively Guided Instruction Math
Problems

Here are a few sample problems that illustrate the CGI approach:

1. Sharing Cookies: “You have 15 cookies and want to share them equally
among 5 friends. How many cookies does each friend get? Can you find
more than one way to solve this?”



2. Counting Steps: “If you take 3 steps forward and then 2 steps backward,
where do you end up compared to where you started?”

3. Building Towers: “You have blocks to build towers. If one tower has 7
blocks and another has 5 blocks, how many blocks do you have in total?
What are different ways to find the total?”

FEach problem invites students to share their reasoning, whether through
drawing, using manipulatives, or verbal explanation. The teacher’s role is to
listen and guide, not just provide answers.

Tips for Parents and Educators to Support CGI
at Home and School

Implementing cognitively guided instruction math problems doesn’t require
fancy tools—just a shift in mindset. Here are some practical tips:

e Ask Open-Ended Questions: Instead of asking “What’s the answer?”, try
“How did you figure that out?” or “Can you explain your thinking?”

e Encourage Multiple Strategies: Celebrate different ways of solving the
same problem to highlight flexible thinking.

e Use Everyday Situations: Turn daily activities, like cooking or
shopping, into math problem opportunities.

e Be Patient and Curious: Allow children to struggle productively and
explore their own ideas.

e Model Mathematical Thinking: Share your thought process when solving
problems to demonstrate reasoning in action.

Challenges and Considerations with CGI Math
Problems

While cognitively guided instruction offers many benefits, it also requires
thoughtful implementation. Some educators may find it challenging to shift
from traditional teaching methods or to manage diverse solution strategies in
large classrooms. Additionally, time constraints can make it difficult to
explore every student’s thinking in depth.

Professional development and collaborative teacher communities can help
overcome these hurdles by sharing resources, strategies, and support.
Integrating CGI gradually, alongside other teaching methods, can also ease
the transition.

Cognitively guided instruction math problems open a window into how children



think about math, allowing teachers and parents to nurture understanding in a
way that feels natural and meaningful. By valuing students’ reasoning and
encouraging exploration, CGI transforms math from a set of rules to memorize
into a lively, engaging process of discovery. Whether you are an educator
looking to enrich your teaching toolbox or a parent wanting to support your
child’s learning, embracing cognitively guided instruction can create a
foundation for lifelong mathematical confidence and curiosity.

Frequently Asked Questions

What is cognitively guided instruction (CGI) in math
education?

Cognitively Guided Instruction (CGI) is a teaching approach that focuses on
understanding how children think about and solve mathematical problems. It
emphasizes using students' own problem-solving strategies to guide
instruction and promote deeper mathematical understanding.

How does CGI improve students' problem-solving skills
in math?

CGI improves problem-solving skills by encouraging students to use their
intuitive reasoning and strategies, which helps them build a strong
conceptual foundation. Teachers use students' natural problem-solving methods
to tailor instruction, making math more meaningful and accessible.

What types of math problems are typically used in
cognitively guided instruction?

Math problems used in CGI are often open-ended, real-world, and non-routine
problems that allow multiple solution strategies. These problems are designed
to elicit students' thinking and reasoning about mathematical concepts like
addition, subtraction, multiplication, division, and number relationships.

How can teachers implement cognitively guided
instruction in their classrooms?

Teachers can implement CGI by observing and listening to students' problem-
solving processes, encouraging multiple strategies, asking probing questions,
and adapting lessons based on students' thinking patterns. Professional
development and training in CGI principles also support effective
implementation.

What are the benefits of using cognitively guided
instruction for diverse learners?

CGI benefits diverse learners by validating their unique problem-solving
strategies and cultural backgrounds, promoting equity in math learning. It
supports differentiated instruction and helps all students develop confidence
and understanding by building on their existing knowledge.



How does CGI differ from traditional math
instruction?

Unlike traditional instruction, which often focuses on memorization and
procedures, CGI emphasizes understanding students' mathematical thinking. It
prioritizes exploring multiple problem-solving strategies rather than
teaching a single correct method, fostering deeper conceptual learning.

Can CGI be integrated with technology in math
instruction?

Yes, CGI can be integrated with technology by using digital tools that allow
students to explore and represent their problem-solving strategies visually,
such as interactive apps and virtual manipulatives. Technology can also help
teachers collect and analyze student thinking to inform instruction.

What research supports the effectiveness of
cognitively guided instruction?

Extensive research shows that CGI leads to improved mathematical
understanding, problem-solving skills, and student engagement. Studies
indicate that students taught with CGI outperform peers in traditional
settings on assessments measuring conceptual knowledge and flexible thinking.

How does CGI support the development of mathematical
discourse in the classroom?

CGI encourages students to explain their reasoning, listen to peers, and
compare different strategies, fostering rich mathematical discourse. This
collaborative communication helps deepen understanding and builds a classroom
culture where diverse ideas are valued.

What challenges might teachers face when adopting
cognitively guided instruction?

Challenges include shifting from a traditional teaching mindset, managing
diverse strategies in the classroom, limited training or resources, and time
constraints. Overcoming these requires professional development,
collaboration with peers, and ongoing reflection on instructional practices.

Additional Resources

Cognitively Guided Instruction Math Problems: A Deep Dive into an Innovative
Teaching Approach

cognitively guided instruction math problems represent a transformative
approach in mathematics education, emphasizing students’ thought processes
over rote memorization. This instructional method, grounded in extensive
research on children’s natural problem-solving strategies, seeks to tailor
math problems and teaching techniques to align with learners' cognitive
development. As educators and policymakers grapple with improving math
proficiency, cognitively guided instruction (CGI) offers a promising
framework that reshapes how math problems are presented and understood in



classrooms.

Understanding Cognitively Guided Instruction in
Mathematics

Cognitively guided instruction is not merely a curriculum or a set of
problems but a philosophy that prioritizes students' reasoning and problem-—
solving abilities. Developed through years of research by scholars such as
Thomas Carpenter and his colleagues, CGI focuses on understanding how
children naturally think about mathematical concepts. Rather than imposing
standardized algorithms from the outset, CGI encourages teachers to observe
and interpret students’ informal strategies, using these insights to guide
instruction.

At its core, cognitively guided instruction math problems are designed to
elicit students’ intuitive approaches to mathematical situations. This
contrasts sharply with traditional math problems, which often emphasize
procedural fluency without engaging underlying conceptual understanding. CGI
math problems often involve real-world contexts and open-ended questions,
allowing students to approach solutions in multiple valid ways.

Key Features of Cognitively Guided Instruction Math
Problems

Several characteristics distinguish CGI math problems from conventional math
exercilses:

e Contextual Relevance: Problems often reflect everyday scenarios, such as
sharing items or measuring quantities, which helps students connect math
to real life.

e Multiple Solution Paths: Students are encouraged to use various
strategies, fostering flexibility in thinking.

e Focus on Reasoning: Problems are designed to reveal students’ thought
processes rather than just the final answer.

e Incremental Difficulty: Tasks are scaffolded to match developmental
stages, supporting gradual mastery.

These elements contribute to an instructional environment where students’
cognitive strengths are leveraged, promoting deeper mathematical
understanding.

The Impact of Cognitively Guided Instruction on
Math Learning Outcomes

Research into the efficacy of cognitively guided instruction math problems



has shown promising results. Studies indicate that students exposed to CGI
tend to develop stronger problem-solving skills and conceptual understanding
compared to peers taught through traditional methods. For example, a
longitudinal study published in the Journal of Educational Psychology found
that students in CGI classrooms demonstrated significant gains in addition
and subtraction problem-solving accuracy and strategy use.

Moreover, CGI supports differentiated instruction by allowing educators to
tailor problems to individual students’ thinking. This adaptability is
particularly beneficial for diverse classrooms where learners’ prior
knowledge and cognitive development levels vary widely. By focusing on
students’ reasoning, CGI may also enhance math confidence and reduce anxiety,
common barriers to success in mathematics.

Comparing CGI Math Problems with Traditional
Approaches

To better appreciate the distinctiveness of cognitively guided instruction
math problems, it is useful to contrast them with traditional math problem
formats.

1. Problem Structure: Traditional problems often require applying a
specific algorithm or formula, while CGI problems are open-ended and
encourage multiple solution strategies.

2. Teacher Role: In traditional settings, teachers primarily demonstrate
procedures; CGI teachers act as facilitators who interpret students'
thinking and guide exploration.

3. Student Engagement: CGI tends to increase engagement by wvalidating
students' ideas, whereas traditional problems may limit participation to
following prescribed steps.

While traditional methods emphasize procedural fluency, CGI promotes
conceptual understanding, which research suggests is crucial for long-term
mathematical proficiency.

Implementing Cognitively Guided Instruction
Math Problems in the Classroom

Successful integration of CGI into classroom practice requires thoughtful
planning and professional development. Teachers must be equipped to recognize
and interpret diverse problem-solving strategies and to design or select math
problems that align with CGI principles.

Strategies for Effective CGI Integration

e Assessment of Student Thinking: Teachers should regularly observe and



document how students approach problems to tailor instruction
effectively.

e Use of Open-Ended Questions: Incorporating problems that allow multiple
methods encourages deeper reasoning.

e Professional Training: Ongoing teacher education on CGI research and
techniques is essential for fidelity of implementation.

e Collaboration and Reflection: Sharing experiences among educators helps
refine approaches and address challenges.

Additionally, curricular resources aligned with CGI, featuring well-crafted
math problems, can support teachers in this transition.

Challenges and Considerations

Despite its benefits, implementing cognitively guided instruction math
problems is not without challenges. Some educators may find the shift from
traditional instruction demanding, especially in rigid academic settings
focused on standardized testing. CGI requires a mindset that values process
over immediate correctness, which may conflict with prevalent assessment
cultures.

Furthermore, creating or sourcing appropriate math problems that align with
CGI principles demands time and expertise. Without adequate support, teachers
might revert to conventional problem types, undermining CGI’s effectiveness.

The Future of Cognitively Guided Instruction in
Mathematics Education

As educational paradigms shift towards personalized and student-centered
learning, cognitively guided instruction math problems stand out as a method
aligned with these trends. Advances in educational technology also offer new
avenues to implement CGI, with digital platforms capable of adapting problems
to individual learners’ cognitive profiles and providing immediate feedback
on reasoning strategies.

Ongoing research continues to refine our understanding of how children learn
mathematics, ensuring that CGI remains responsive to evolving educational
needs. Its emphasis on cognitive development and problem-solving positions
CGI as a vital contributor to enhancing math education quality globally.

Cognitively guided instruction math problems represent more than just an
instructional tool—they embody a commitment to understanding and nurturing
the mathematical thinking of every student. By integrating this approach
thoughtfully, educators can foster more meaningful and lasting math learning
experiences.



Cognitively Guided Instruction Math Problems

cognitively guided instruction math problems: Children's Mathematics Thomas P.
Carpenter, 1999 Accompanying CD-ROMs provide examples of children's strategies and classroom
examples of the concepts covered in the text.

cognitively guided instruction math problems: Native American Pedagogy and
Cognitive-Based Mathematics Instruction Judith T. Hankes, 2019-05-20 Native American
Pedagogydetails a study that investigated the teaching of mathematics to Oneida Indian
kindergartners. This study proves that Native American children who are taught with culturally
sensitive methods will perform more successfully on mathematical problem solving tasks, and that
Cognitively Guided Instruction, an approach that provides teachers with research-based knowledge
of how children learn mathematics, enables such culturally sensitive teaching methods.

cognitively guided instruction math problems: Math Problem Solving in Action Nicki
Newton, 2017-02-10 In this new book from popular math consultant and bestselling author Dr. Nicki
Newton, you'll learn how to help students become more effective and confident problem solvers.
Problem solving is a necessary skill for the 21st century but can be overwhelming for both teachers
and students. Dr. Newton shows how to make word problems more engaging and relatable, how to
scaffold them and help students with math language, how to implement collaborative groups for
problem solving, how to assess student progress, and much more. Topics include: Incorporating
problem solving throughout the math block, connecting problems to students’ real lives, and
teaching students to persevere; Unpacking word problems across the curriculum and making them
more comprehensible to students; Scaffolding word problems so that students can organize all the
pieces in doable ways; Helping students navigate the complex language in a word problem; Showing
students how to reason about, model, and discuss word problems; Using fun mini-lessons to engage
students in the premise of a word problem; Implementing collaborative structures, such as math
literature circles, to engage students in problem solving; Getting the whole school involved in a
problem-solving challenge to promote schoolwide effort and engagement; and Incorporating
assessment to see where students are and help them get to the next level. Each chapter offers
examples, charts, and tools that you can use immediately. The book also features an action plan so
that you can confidently move forward and implement the book’s ideas in your own classroom. Free
accompanying resources are provided on the author's website, www.drnickinewton.com.

cognitively guided instruction math problems: Math Exchanges Kassia Omohundro
Wedekind, 2011 Traditionally, small-group math instruction has been used as a format for reaching
children who struggle to understand. Math coach Kassia Omohundro Wedekind uses small-group
instruction as the centerpiece of her math workshop approach, engaging all students in rigorous
math exchanges. The key characteristics of these mathematical conversations are that they are: 1)
short, focused sessions that bring all mathematical minds together, 2) responsive to the needs of the
specific group of mathematicians, and 3) designed for meaningful, guided reflection. As in reading
and writing workshop, students in math workshop become self-directed and independent while
participating in a classroom community of learners. Through the math exchanges, students focus on
number sense and the big ideas of mathematics. Teachers guide the conversations with small groups
of students, mediating talk and thinking as students share problem-solving strategies, discuss how
math works, and move toward more effective and efficient approaches and greater mathematical
understanding. Although grounded in theory and research, Math Exchanges: Guiding Young
Mathematicians in Small Group Meetings is written for practicing teachers and answers such
questions as the following: How can I use a math workshop approach and follow a certain textbook
or set of standards? How should I form small groups? How often should I meet with small groups?
What should I focus on in small groups? How can I tell if my groups are making progress? What do
small-group math exchanges look like, sound like, and feel like?

cognitively guided instruction math problems: Handbook of Research on Mathematics


https://stage.support.buyingbuddy.com/archive-th-149/cognitively-guided-instruction-math-problems.pdf

Teaching and Learning Douglas Grouws, 2006-11-01 Sponsored by the National Council of Teachers
of Mathematics and written by leading experts in the field of mathematics education, the Handbook
is specifically designed to make important, vital scholarship accessible to mathematics education
professors, graduate students, educational researchers, staff development directors, curriculum
supervisors, and teachers. The Handbook provides a framework for understanding the evolution of
the mathematics education research field against the backdrop of well-established conceptual,
historical, theoretical, and methodological perspectives. It is an indispensable working tool for
everyone interested in pursuing research in mathematics education as the references for each of the
Handbook's twenty-nine chapters are complete resources for both current and past work in that
particular area.

cognitively guided instruction math problems: Voices of Native American Educators
Sheila T. Gregory, 2013-06-06 Voices of Native American Indian Educators: Integrating History,
Culture, and Language to Improve Learning Outcomes for Native American Indian Students, edited
by Sheila T. Gregory, is a comprehensive resource that provides a vivid portrait of best practices for
Native American students, as experienced by Native American educators. This book is based
primarily on research studies, both quantitative and qualitative, that offer new, practical strategies
for teachers to improve the academic performance of Native American students. All of the
contributors in this book are Native American Indian educators who have experienced success in
their teaching practices by using a variety of multidisciplinary approaches in their practice of
teaching. In this collection, “culture” is considered to be constantly evolving and is described as
something that can both be learned and unlearned. Furthermore, people who share the same culture
do not always behave in the same ways. The complexity of culture, then, is a tremendous challenge
for many researchers who strive to quantitatively define the characteristics of a population, rather
than contextualize through culturally relevant pedagogy. Voices of Native American Indian
Educators seeks to fill this enormous gap in the literature by providing both a variety of scholarly
research on best practices and a generous list of references and other resources available to
teachers on Native American Indian students.

cognitively guided instruction math problems: Self-Study and Diversity Deborah L.
Tidwell, Linda Fitzgerald, 2006 Educators have a responsibility to address equity and access issues
inherent in teaching. To that end, individual chapters address such areas of diversity as race,
ethnicity, gender, disability, and power, as well as broader areas of social justice, multiculturalism,
and ways of knowing. (Education/Teaching)

cognitively guided instruction math problems: ENC Focus, 2000

cognitively guided instruction math problems: Cognitively Guided Mathematics
Instruction and Teacher's Decision Making Cheryl Ann Lubinski, 1989

cognitively guided instruction math problems: "The Words Came Down!" Emelie Lowrey
Parker, 2006 In The Words Came Down!: English Language Learners Read, Write, and Talk Across
the Curriculum, K-2oral language is emphasized in a continuum from teacher modeling and
demonstration to situations in which student-to-student communication is essential.

cognitively guided instruction math problems: Word Problems Stephen K. Reed, 1998-12-01
Research by cognitive psychologists and mathematics educators has often been compartmentalized
by departmental boundaries. Word Problems integrates this research to show its relevance to the
debate on the reform of mathematics education. Beginning with the different knowledge structures
that represent rule learning and conceptual learning, the discussion proceeds to the application of
these ideas to solving word problems. This is followed by chapters on elementary, multistep, and
algebra problems, which examine similarities and differences in the cognitive skills required by
students as the problems become more complex. The next section, on abstracting, adapting, and
representing solutions, illustrates different ways in which solutions can be transferred to related
problems. The last section focuses on topics emphasized in the NCTM Standards and concludes with
a chapter that evaluates some of the programs on curriculum reform.

cognitively guided instruction math problems: Beyond Constructivism Richard A. Lesh,




Helen M. Doerr, 2003-05-01 This book has two primary goals. On the level of theory development,
the book clarifies the nature of an emerging models and modeling perspective about teaching,
learning, and problem solving in mathematics and science education. On the level of emphasizing
practical problems, it clarifies the nature of some of the most important elementary-but-powerful
mathematical or scientific understandings and abilities that Americans are likely to need as
foundations for success in the present and future technology-based information age. Beyond
Constructivism: Models and Modeling Perspectives on Mathematics Problem Solving, Learning, and
Teaching features an innovative Web site housing online appendices for each chapter, designed to
supplement the print chapters with digital resources that include example problems, relevant
research tools and video clips, as well as transcripts and other samples of students' work:
http://tcct.soe.purdue.edu/booksULandULjournals/modelsULandUL modeling/ This is an essential
volume for graduate-level courses in mathematics and science education, cognition and learning,
and critical and creative thinking, as well as a valuable resource for researchers and practitioners in
these areas.

cognitively guided instruction math problems: Handbook of Reflection and Reflective
Inquiry Nona Lyons, 2010-04-07 Philosophers have warned of the perils of a life spent without
reflection, but what constitutes reflective inquiry - and why it’s necessary in our lives - can be an
elusive concept. Synthesizing ideas from minds as diverse as John Dewey and Paulo Freire,
theHandbook of Reflection and Reflective Inquiry presents reflective thought in its most vital
aspects, not as a fanciful or nostalgic exercise, but as a powerful means of seeing familiar events
anew, encouraging critical thinking and crucial insight, teaching and learning. In its opening pages,
two seasoned educators, Maxine Greene and Lee Shulman, discuss reflective inquiry as a form of
active attention (Thoreau’s wide-awakeness), an act of consciousness, and a process by which people
can understand themselves, their work (particularly in the form of life projects), and others. Building
on this foundation, the Handbook analyzes through the work of 40 internationally oriented authors: -
Definitional issues concerning reflection, what it is and is not; - Worldwide social and moral
conditions contributing to the growing interest in reflective inquiry in professional education; -
Reflection as promoted across professional educational domains, including K-12 education, teacher
education, occupational therapy, and the law; - Methods of facilitating and scaffolding reflective
engagement; - Current pedagogical and research practices in reflection; - Approaches to assessing
reflective inquiry. Educators across the professions as well as adult educators, counselors and
psychologists, and curriculum developers concerned with adult learning will find the Handbook of
Reflection and Reflective Inquiry an invaluable teaching tool for challenging times.

cognitively guided instruction math problems: Mathematize It! [Grades K-2] Kimberly
Morrow-Leong, Sara Delano Moore, Linda M. Gojak, 2020-04-23 This book is a must-have for anyone
who has faced the challenge of teaching problem solving. The ideas to be learned are supported with
a noticeably rich collection of classroom-ready problems, examples of student thinking, and videos.
Problem solving is at the center of learning and doing mathematics. And so, Mathematize It! should
be at the center of every teacher’s collection of instructional resources. John SanGiovanni
Coordinator, Elementary Mathematics Howard County Public School System, Ellicott City, MD Help
students reveal the math behind the words I don’t get what I'm supposed to do! This is a common
refrain from students when asked to solve word problems. Solving problems is about more than
computation. Students must understand the mathematics of a situation to know what computation
will lead to an appropriate solution. Many students often pluck numbers from the problem and plug
them into an equation using the first operation they can think of (or the last one they practiced).
Students also tend to choose an operation by solely relying on key words that they believe will help
them arrive at an answer, which without careful consideration of what the problem is actually asking
of them. Mathematize It! Going Beyond Key Words to Make Sense of Word Problems, Grades K-2
shares a reasoning approach that helps students dig into the problem to uncover the underlying
mathematics, deeply consider the problem’s context, and employ strong operation sense to solve it.
Through the process of mathematizing, the authors provide an explanation of a consistent



method—and specific instructional strategies—to take the initial focus off specific numbers and
computations and put it on the actions and relationships expressed in the problem. Sure to enhance
teachers’ own operation sense, this user-friendly resource for Grades K-2 - Offers a systematic
mathematizing process for students to use when solving word problems - Gives practice
opportunities and dozens of problems to leverage in the classroom - Provides specific examples of
questions and explorations for addition and subtraction of whole numbers as well as early thinking
for multiplication and division - Demonstrates the use of concrete manipulatives to model problems
with dozens of short videos * Includes end-of-chapter activities and reflection questions How can you
help your students understand what is happening mathematically when solving word problems?
Mathematize it!

cognitively guided instruction math problems: Mathematize It! [Grades 3-5] Sara Delano
Moore, Kimberly Morrow-Leong, Linda M. Gojak, 2019-09-04 The list of math books to truly
synthesize what we know so far and what we need to know is a very short and exclusive list. Well,
you can confidently add Mathematize It to this collection. Written by three of the most respected
math educators today, the book zeros in on that often poorly traveled journey between the question
and answer in problem solving. Mathematize It will be your go-to resource to install the
mathematical play revolution in elementary classes everywhere! Suni Singh Author of Pi of Life: the
Hidden Happiness of Mathematics and Math Recess: Playful Learning in an Age of Disruption Help
students reveal the math behind the words I don’t get what I'm supposed to do! This is a common
refrain from students when asked to solve word problems. Solving problems is about more than
computation. Students must understand the mathematics of a situation to know what computation
will lead to an appropriate solution. Many students often pluck numbers from the problem and plug
them into an equation using the first operation they can think of (or the last one they practiced).
Students also tend to choose an operation by solely relying on key words that they believe will help
them arrive at an answer, which without careful consideration of what the problem is actually asking
of them. Mathematize It! Going Beyond Key Words to Make Sense of Word Problems, Grades 3-5
shares a reasoning approach that helps students dig into the problem to uncover the underlying
mathematics, deeply consider the problem’s context, and employ strong operation sense to solve it.
Through the process of mathematizing, the authors provide an explanation of a consistent
method—and specific instructional strategies—to take the initial focus off specific numbers and
computations and put it on the actions and relationships expressed in the problem. Sure to enhance
teachers’ own operation sense, this user-friendly resource for Grades 3-5 ¢ Offers a systematic
mathematizing process for students to use when solving word problems ¢ Gives practice
opportunities and dozens of problems to leverage in the classroom ¢ Provides specific examples of
questions and explorations for all four operations (addition, subtraction, multiplication, and division)
with whole numbers, fractions, and decimals * Demonstrates the use of concrete manipulatives to
model problems with dozens of short videos ¢ Includes end-of-chapter activities and reflection
questions How can you help your students understand what is happening mathematically when
solving word problems? Mathematize it!

cognitively guided instruction math problems: Improving Thinking in the Classroom
Keith J. Topping, 2023-12-05 Programs like philosophy for children, reciprocal teaching, problem
based learning and computerized games can help students’ critical and creative thinking skills, but
which are most effective? This research-to-practice book showcases how you can improve the
thinking (cognition) of your students, across the curriculum and beyond. Each chapter focuses on a
particular program, describes the method and background research, offers examples and explains
key processes in implementation. You'll learn about thinking programs within a subject, across the
curriculum, outside the curriculum and those which can be either within or outside the curriculum,
so you can choose a program which suits your context. You'll also find out what to consider when
evaluating a thinking skills program. And finally, you’ll discover shared features of the methods -
such as peer interaction, discourse, argumentation, scaffolding and transfer - so you can see the
commonalities of the programs and think about designing your own approaches. Whether you're a



classroom teacher, department head, or other key stakeholder, this powerful resource will help you
determine what really works for teaching thinking, so your students can apply such skills and thrive
long after they’ve left school. Note: This book is part of a set; a companion book focuses on
programs for teaching metacognition, or thinking about thinking.

cognitively guided instruction math problems: Mathematics Problem Posing in Action
Shuk-kwan S. Leung, 2025-09-26 This book provides actual examples of challenging
implementations of Math Problem Posing in school, teaching education settings, and home
environments. Firstly, it explains how a teacher educator introduced Math Problem Posing to
students using concrete tasks and assessment methods. Secondly, it discusses how a teacher
educator worked with school teachers to use tasks, assessed students and to develop more tasks.
Thirdly, it describes cases on how a teacher educator and parents used Math Problem Posing at
home and in out of school settings. This is a book dedicated to researchers, teachers, students, and
parents and also all those who are interested in the use of posing problems for active learning and
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