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In Young Children’s Mathematics: Cognitively Guided Instruction in Early 
Childhood Education, authors Thomas P. Carpenter, Megan L. Franke, 
Nicholas C. Johnson, Angela Chan Turrou, and Anita A. Wager pro-
vide early childhood classroom teachers, particularly those at the 
preschool and kindergarten levels, with research-informed ways to 
understand and advance young children’s mathematical thinking. 
This book serves as a companion to Children’s Mathematics, Second 
Edition: Cognitively Guided Instruction (2014) by Thomas P Car-
penter, Elizabeth Fennema, Megan Loef Franke, Linda Levi, and 
Susan B. Empson and is informed by more than three decades of 
classroom-based research on cognitively guided instruction (CGI) 
and mathematical understanding. What stands out about this book 
is not any one particular strategy, but the authors’ overall approach 
to mathematics instruction. Carpenter and his colleagues open 
their text with the idea that “young children are naturally curi-
ous and observant, and they enter school ready to connect their 
rich informal understanding about the world around them to their 
experiences in classrooms” (p. 1). The authors do not promote “a 
particular way of teaching, but a stance that looks for what children 
know, and centers children’s ideas and sense making in the teach-
ing and learning of mathematics” (p. 5). Building upon children’s 
intuitive understanding is in sharp contrast to more traditional, 
didactic forms of mathematics instruction, and the authors provide 
compelling evidence of the substantial benefits of their approach.

The primary focus of this book is counting, which the authors 
describe as “the foundation upon which number concepts and skills 
are built” (p. 8). There are chapters devoted to developing under-
standing of counting, using counting to solve problems, supporting 
counting in and out of the classroom, and connecting counting to 
other mathematical concepts (e.g., place value). Carpenter and col-
leagues emphasize that children’s grasp of counting principles may 
emerge concurrently and “[not] in a set order or in the same ways 
for all children” (p. 34). For example, a child may learn the cardinal 
principle (i.e., the final number in a counting sequence which rep-
resents the total number of objects in a collection) while working 
on the one-to-one principle (i.e., that each object in a collection 
is designated one unique number). The concurrent development 

of counting principles gives guidance for how to use this book. A 
careful reading of the text suggests that teachers would find it ben-
eficial to begin by reading the book in its entirety to gain an overall 
sense of the capacities children can develop when provided CGI.

Research and practice are interwoven seamlessly, and every chap-
ter brims with illustrative examples from the authors’ research in 
classrooms. Each mathematical concept is deconstructed in straight-
forward language and illuminated with thoughtfully selected excerpts 
of interactions between students and teachers. The authors support 
teachers by providing useful vocabulary for discussing mathemat-
ics and practical suggestions for dealing with common challenges. 
Teachers may find the reflections and testimonials of colleagues who 
have embraced CGI to be inspiring and the “Questions for Further 
Reflection” at the end of each chapter to be thought provoking.

Mathematics comes to life through a unique feature of the 
book. Throughout the text, the authors brilliantly provide QR 
codes (and shortened URLs for those who do not have QR code 
readers) that link to videos of students in classrooms performing 
mathematical tasks. Because these well-edited, enlightening video 
clips play automatically and require no additional effort, they are 
readily accessible. None of these impressive qualities can be taken 
for granted in supplements to instructional texts. The video clips 
also show how the guidance offered by Carpenter and colleagues is 
grounded in the realities of the classroom. For both preservice and 
in-service teachers, these clips offer opportunities to implement 
the core work of this book: to closely observe, reflect upon, and 
respond to young students’ mathematical thinking.

Carpenter and colleagues explicitly recognize the expertise of 
teachers, specifically their deep knowledge of students’ strengths 
and areas of growth. It is from this foundation that they call upon 
teachers to concentrate on what students can do rather than on 
what they cannot do. Teachers who pay careful attention to what 
students communicate over multiple observations and interactions 
are well positioned to tailor their instruction to meet students’ 
needs. Moreover, attentive teachers will find that when given the 
opportunity, students are intuitively able to use their knowledge 
of counting to solve new and increasingly complex problems. One 
kindergarten teacher’s testimonial underscores this idea:

I truly believe that “opportunity” is a key concept within the 
entire process and purpose of CGI. You can’t know what stu-
dents can or cannot do unless you provide the opportunity 
for them to show their ability. Traditional ideas of differen-
tiation and enrichment cannot reach the caliber that CGI 
offers. (p. 86)
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These opportunities for students to engage in more rigorous 
mathematical thinking have been shown to produce higher per-
formance on mathematical tasks. The authors present a summary 
of research that shows how students in CGI classrooms were able 
to successfully solve mathematical problems at a higher rate than 
students in non-CGI classrooms. Additionally, students in CGI 
classrooms could solve problems that are typically considered too 
challenging for children at their developmental level. These strong 
research findings may persuade educators who are skeptical of the 
efficacy of an instructional approach that relies on children’s natu-
ral curiosity and intuition.

Of particular value to teachers are the authors’ explanations 
of how counting can lead to and support understanding of addi-
tion, subtraction, multiplication, division, and place value. As 
children count collections of different sizes and manipulate their 
collections to solve story problems, their intuitive sense making 
will lead them to see the need for learning more advanced mathe-
matical concepts. In traditional mathematics instruction, students 
are often taught mathematical operations (e.g., addition) before 
actually using them to solve problems. The authors explain how 
this approach may be problematic:

[I]f the formal operations are not connected to [children’s] 
intuitive notions, there is evidence that children will con-
struct two somewhat isolated systems of arithmetic: one that 
makes sense to them and that they use to solve problems in 
the real world and one that they use for school mathematics 
that follows a seemingly arbitrary set of rules. (p.93)

Given the importance of engaging in authentic problem solv-
ing, the authors stress that opportunities for students to solve real 
problems are everywhere. Teachers are encouraged to notice the 
potential mathematical reasoning that may arise while children are 
playing together outside at recess or inside during dramatic play. In 
addition to informal and incidental teacher-student interactions, 
the authors describe how teachers can intentionally create spaces 
for mathematical learning throughout the school day. Carpenter 
and colleagues give teachers concrete examples for maximizing 
everyday routines like taking attendance, lining up, and snack 
time, using these small moments as opportunities for students to 
lead counting games and activities. These efforts send the powerful 
message to students that mathematics is not a distinct subject dis-
connected from their everyday experiences but can be enjoyed in 
all aspects of their day.

In addition to creating a mathematics-rich environment in 
their classrooms, teachers are given guidance on tapping into the 

abundance of resources children bring from home. The authors 
emphasize that it is important for teachers to “work with fami-
lies to identify and honor home mathematical practices” (p. 118). 
According to the authors, the interactions between teachers and 
families should be reciprocal, “validating the caregiver’s knowl-
edge of a child rather than centering conversations on what the 
teacher knows about the child” (p. 125). Through informal con-
versations with students, parent-teacher conferences, and home 
visits, teachers may learn about mathematics resources that they 
might not have considered, like unique family traditions and activ-
ities. Through valuing students’ diverse backgrounds and home 
resources, teachers actively counter narratives that suggest only 
certain groups of students can succeed in mathematics and only 
certain resources are legitimate.

The practices described in this book contribute to the authors’ 
greater vision of advancing educational equity. Through their 
child-centered approach to mathematics instruction, Carpenter and 
colleagues strive to “broaden ideas of what counts as mathematics, 
opening space for multiple ways of knowing and doing to emerge 
in classrooms” (p. 147). Children who are taught mathematics using 
CGI at an early age will be introduced to the idea that mathemat-
ics is engaging, not intimidating; challenging, but not impossible. 
They will see their home backgrounds, personal intuitions, and 
curiosity as valid and important learning tools. Teachers who adopt 
this approach to mathematics instruction will be well equipped to 
advance students’ understanding of mathematics through posing 
thoughtful questions and problems. They will be able to teach with 
the confidence that comes from knowing how mathematics princi-
ples are connected to and build upon each other.

Young Children’s Mathematics: Cognitively Guided Instruction in Early 
Childhood Education is a masterful scholarly work written for a busy 
classroom teacher audience. This book will invigorate and inspire 
early childhood teachers who seek to grow in their mathematics 
instructional practice and philosophy. Those committed to qual-
ity mathematics instruction will want to share this text with col-
leagues as the ideas presented can truly transform how teachers 
and students perceive themselves as lifelong problem-solvers.
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