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Preface

A COLLEAGUE who works in the area of high school mathematics pointed out how 
well her students responded to the presentation of a simple picture that evoked math-
ematical thinking—no textbook or complicated activity was necessary. Th is got us 
thinking about the potential for a resource that focused on presentation of important 
mathematical ideas through pictures at all levels, not just for secondary grades.

ORGANIZATION OF THE BOOK

Chapter 1 provides an introduction that addresses some of the research on the value 
of visual representations of mathematical ideas. It also discusses the importance of 
questioning that evokes a deeper understanding of mathematical concepts.

Chapters 2, 3, and 4 provide visuals and questions for discussion of selected math-
ematical topics in grades K–2, 3–5, and 6–8, respectively. Th e intention is to help the 
teacher build a rich mathematical environment by using carefully constructed visuals 
to stimulate student thinking about mathematical concepts. Although, in certain 
instances, the visuals may seem similar to what educators have seen elsewhere, cou-
pling the images with the carefully constructed questions that are provided is likely to 
be much more useful in developing robust understanding of the essential ideas under-
lying the concept the picture embodies than using either approach in isolation.

Th e online component of the book (available free at the Teachers College Press 
website: www.tcpress.com) provides vibrant color pictures that can form the basis 
of valuable mathematical conversations. Th ese can be downloaded (as either PDF or 
JPEG fi les) and projected onto a classroom smart board or screen. Th e printed book 
provides teachers with support for these conversations by

•• Clarifying the main idea that the visual is intended to bring out and specifying 
where that concept appears in the Common Core State Standards for mathe-
matics. Th e Appendix provides a convenient listing of topics sorted by standard.

•• Explaining why the idea is an important one to develop in a mathematics 
classroom

•• Explaining how the particular mathematical idea relates to other mathematical 
learning

•• Specifi cally explaining why the provided visual is likely to evoke the idea
•• Providing a series of additional questions to use in a conversation with students 

about the picture and the underlying mathematical idea(s), along with an 
explanation for teachers about how each question develops a particular key 
understanding
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•• Providing extensions. Th ese extensions challenge students to create a drawing, 
use manipulatives, or otherwise create a new and related example. Th e extensions 
can be used to help students reinforce the new learning, to help teachers assess 
understanding, or both.

USING THIS BOOK WITH OTHER RESOURCES

Most teachers will fi nd that the activities in this book nicely supplement whatever 
textbook or other materials they currently use. Teachers might use the Appendix or 
table of contents to explore useful visuals based on the topic being taught. Many of the 
visuals and associated questions provided in this resource would make excellent intro-
ductory activities; others would make excellent consolidation activities. It is usually 
clear from the question on the visual or from the associated textual material whether 
the activity is more suitable before or aft er other instruction. In addition, the support-
ing material will help many teachers to decide where to focus their questioning on a 
concept and to recognize some of the important ideas they need to bring out.

USING THIS BOOK TO DIFFERENTIATE INSTRUCTION 
AND CONNECT GRADE TO GRADE

Th e nature of the activities provided will assist teachers attempting to diff erentiate 
instruction. Th e questions are oft en open enough to allow for rich conversations, 
whether students are struggling or are advanced. A number of the questions are suit-
able for diff erent grade levels; the responses most likely will get more sophisticated as 
students move through the grades. Teachers will be able to see how to connect the 
mathematics in the grade they are teaching to content in lower and higher grades.

CREATING YOUR OWN VISUALS

Th e visuals and questions provided in this book may motivate you to create visuals 
and questions on your own. You can start with a mathematical concept you wish stu-
dents to explore and then consider the important aspects of that concept that can be 
illustrated or suggested in a visual and explored further through questioning and class 
discussion.

For example, consider the notion that multiplying a number by 2 is the same as 
adding it to itself. Associated concepts that could be brought out include what multi-
plication means, what addition means, and the fact that the principle holds no matter 
what the number is that is being considered. Th e discussion could begin with a picture 
that shows 2 identical groups of 6 objects, 2 identical groups of 10 objects, and 2 iden-
tical bags that clearly hold a large, but unknown, number of small objects. Th e main 
question might be: Do these pictures show addition or multiplication? Supplementary 
questions could focus on what makes one say something shows multiplication or 
addition, and why it is not necessary to know how many objects are in the bags 
(assuming the bags are identical) in order to know whether the picture shows multi-
plication or addition.


