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From the Editor’s Desk
Sandie Gilliam, Editor

Do you find yourself at times unclear about each 
of the Math Practice Standards? At first glance, do 

you say they’re just the same thing you’ve been doing for 
years? Are you looking for a standards-based classroom 
lesson to try out to see how this might look and feel to 
you? As I work with both experienced and pre-service 
teachers, these questions arise for many of you (and me, 
as well)! 

Mathematics Practice Standard 2: Reason abstractly 
and quantitatively reads quite familiarly to most math 
teachers. This what the field of mathematics is all about, 
isn’t it?  So we check that one off as “accomplished” and 
move on to the others. But is it REALLY?

This Fall 2014 edition of the Colorado Mathematics 
Teacher presents a more in-depth look at Math Practice 
Standard 2. Take a careful read of all the * articles that 
focus on this standard: 

Cathy Martin delves into the wording of MP2 and 
how teachers can support students in engaging in 
this practice. (p. 3)
Just what is quantitative literacy and how does it 
connect to quantitative reasoning? Gulden Karakok 
discusses these terms and presents ideas to 
give you a “feel” for implementing MP2 in both 
elementary and secondary lessons.  (pp. 4–7)
An excerpt of Cathy Seeley’s book, Smarter 
Than We Think, is graciously provided by Math 
Solutions. Cathy’s Message 33: “Making Sense of 
Mathematics—The Multiple Facets of Reasoning” 
specifically pertains to MP2. What insights can you 
glean from her message? What questions does it 
bring up for you? (pp. 8–11)
How could you use Cathy Seeley’s article in a 
professional development session at your school? 
The board of CCTM used this article to better 
dialogue about and further understand MP2. (pp. 
14–16)
Cassie Gannett & Christy Pruitt review the 
entire book, Smarter Than We Think? Consider 
how this book might enhance your practice as 
a teacher and give you food for thought on ALL 
the Standards for Mathematical Practice, as you 
work with other teachers, administrators, parents, 
and policymakers. Then join them for an on-line 
discussion of the book. (pp. 17–19)

Finally, I would like to here from YOU: 
What of this specific focus on MP2 impacted you as 
a teacher or teacher leader?  Either send me a quick 
note to sandie.gilliam@coloradocollege.edu or 
consider writing an article for the next issue of the 
CMT. (Articles needs to be submitted by Nov 1.) 
How did you use these MP2 articles in your 
work? Share this implementation with colleagues 
throughout Colorado. 

Each of us need YOU to help us better implement the 
Standards for Mathematical Practice

mailto:sandie.gilliam@coloradocollege.edu
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Catherine Martin, CCTM President
President’s Message 

This issue of the Colorado Mathematics Teacher 
continues the focus on the Standards for Mathematical 

Practice by taking a closer look at Math Practice 2: Reason 
abstractly and quantitatively. Quantitative reasoning refers 
to the ability to apply mathematical concepts and skills to 
solve real problems, while abstract reasoning refers to the 
process of representing a problem abstractly (e.g., with 
an equation) and then manipulating the abstractions to 
solve the problem. This practice, then, challenges students 
to solve contextual problems by moving back and forth 
between reasoning abstractly and reasoning quantitatively 
as they make sense of the problem and solution in light of 
the context.

When engaged in MP2, students begin by 
carefully examining the problem and focusing on the 
quantities and the units of those quantities within 
the context. Once students develop an understanding 
of the problem, they move to creating an abstract 
representation of it. Thus, they decontextualize the 
problem by representing it using numbers, symbols, 
expressions, equations, graphs, and/or tables that 
they can then manipulate. As they continue their work 
with the representations, they pause when needed 
to contextualize the problem and make sense of 
their work as related to the original context. Math 
Practice 2 calls for students to zoom in and out and 
to decontextualize and re-contextualize as they move 
back and forth between the problem context and its 
mathematical representation.

To further understand MP2 as it plays out in 
K–5 and 6–8, refer to “Standards for Mathematical 
Practice: Commentary and Elaborations for K–5” and 
“Standards for Mathematical Practice: Commentary and 
Elaborations for 6–8”; both documents are available at 
http://commoncoretools.me/author/wgmccallum/.  

Teachers can support students’ engagement in and 
development of their expertise with Math Practice 2 in 
a variety of ways. First, we need to provide challenging 
real-world problems and time for students to grapple 
with and engage in discourse around them. These 
problems, too, need to be ones that require students to 
carefully examine the units of the quantities within, as 
they seek to make sense of and understand the problem. 
Secondly, we need to support students in their ability 
to abstract the quantities in the problem using, as 
mentioned previously, numbers, symbols, expressions, 

equations, graphs, and/or tables. Additionally, we need 
to encourage students to continually move back and 
forth in connecting their mathematical representations 
with the original context of the problem. To accomplish 
this, students will need to explain and communicate 
their thinking within their classroom community. And, 
finally, we should help them understand that the ability 
to reason abstractly and quantitatively is an essential 
skill to their success in using mathematics to make sense 
of our world.

As you begin the school year and engage your 
students in the Standards for Mathematical Practice, 
be sure to look for opportunities to deepen your own 
understanding of them; save the date for the fall CCTM 
Conference on September 25 (afternoon) and September 
26 (all day). A conference focus will be on the new NCTM 
publication, Principles to Actions: Ensuring Mathematical 
Success for All. As you know, the Common Core State 
Standards describe what students should know and be 
able to do in mathematics AND the varieties of expertise 
that students should develop and bring to bear on their 
content learning. The eight Mathematics Teaching 
Practices in Principles to Actions provide us with the 
framework for supporting students in their endeavors 
to meet the expectations of the Common Core. We are 
delighted to welcome Diane Briars, President of NCTM, 
and Jo Boaler to our conference and hope to see you 
there!

http://commoncoretools.me/author/wgmccallum/
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Gulden Karakok, Assistant Professor, School of Mathematical Sciences, University of Northern Colorado

*Quantitative Literacy and Focusing on Mathematical 
Practice 2: Reason abstractly and quantitatively

MATHEMATICAL PRACTICE STANDARD 2

The focus of this CMT issue is the second Standard 
for Mathematical Practice, reason abstractly and 

quantitatively. Prior to providing some possible classroom 
implementations, I believe it is important to highlight 
the connection between this practice and Quantitative 
Literacy—the third R of education, accompanying reading 
and writing. 

YƵĂŶƟƚĂƟǀĞ�>ŝƚĞƌĂĐǇ
There have been many discussions and publications 

addressing the definition, role and implementation of 
Quantitative Literacy (QL) in education. Steen (2001) 
states that QL is  “more a habit of mind, an approach 
to problems” (p. 5), and it is about the “capacity to deal 
effectively with the quantitative aspects of life” (p. 6). 
Many other definitions of QL describe it as the ability 
to understand the relationships among quantities 
and use quantitative reasoning in given contexts and 
everyday life situations. It is more than a set of skills 
or mathematical knowledge of a set of topics. What 
makes QL the third R of education is that “[it] needs 
to be learned and used in multiple contexts–in history, 
geography,... and culinary art. Numeracy [QL] is not 
just one among many subjects but an integral part of all 
subjects” (p. 6). Richardson and McCallum (2003) also 
emphasize the importance of teaching QL in different 
subject areas in students’ education. Even though many 
underlying ideas of QL could easily be observed in the 
middle school mathematics curriculum (e.g., ratios, 
proportional reasoning, percentage), Steen (2004) 
points out that “numeracy can only be developed by a 
continued, coordinated effort throughout” (p. 19) all 
grade levels.

Overall, the existing publications recognize QL as 
more than doing arithmetic and calculations in one 
context. It requires identifying and making sense 
of quantities, and providing arguments in various 
quantitative situations across different subject areas. 
But, how does quantitative literacy relate to Math 
Practice Standard 2? 

YƵĂŶƟƚĂƟǀĞ�ZĞĂƐŽŶŝŶŐ
The second mathematical practice states, 

“Mathematically proficient students make sense of 
quantities and their relationships in problem situations. 
They bring two complementary abilities to bear on 
problems involving quantitative relationships: the 
ability to decontextualize—to abstract a given situation 
and represent it symbolically and manipulate the 
representing symbols as if they have a life of their own, 
without necessarily attending to their referents—and 
the ability to contextualize, to pause as needed during the 
manipulation process in order to probe into the referents 
for the symbols involved. Quantitative reasoning 
entails habits of creating a coherent representation of 
the problem at hand; considering the units involved; 
attending to the meaning of quantities, not just how to 
compute them; and knowing and flexibly using different 
properties of operations and objects” (CCSSI, 2010, 
emphasis in original).

Many aspects of QL can be observed in the description 
of the practice. For example, “making sense of quantities 
and their relationship in problem situations” is part of 
the characterization of QL. The emphasis of quantitative 
reasoning as being more than doing calculations is also 
repeatedly mentioned in documents on QL. Quantitative 
reasoning requires more than identifying quantities, 
or measuring an attribute of an object to assign a 
quantity, or considering units assigned to quantities. 
It also includes providing representations, knowing 
the relationship between quantities, and flexibly using 
quantities and their representations and the relationship 
among them in problem situations. For example, 
comparing how many more candy bars a student has 
than a friend requires comparing numbers of two 
objects additively, whereas how many times the area 
of a rectangle gets bigger when one of the side lengths 
is doubled requires the multiplicative comparison of 
quantities. Progressing through these problems within 
appropriate grade levels requires more than counting/
measuring objects, or identifying them. For both of 
these examples, students could represent the given 
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situation using a strip diagram and a rectangle model, 
respectively. These visual representations help students 
decontextualize the situation and develop more abstract 
reasoning while investigating the relationship between 
quantities. 

The two abilities–decontextualizing and 
contextualizing–require abstract and quantitative 
reasoning and making connections between 
representation and context. Seeley1 (2014) highlights 
this aspect - “the emphasis on students being able 
to move back and forth while solving a contextual 
problem between a situation and the mathematical 
representation of the situation” (p. 273) as one of 
the interesting parts of Mathematical Practice 2. She 
refers to these abilities as being able to “zoom in” and 
“zoom out” on a problem, relating to certain aspects of 
the problem or a particular computation and making 
connections to the bigger picture or the overall process. 
These abilities are about mathematical habits of mind, 
similar to ideas mentioned in documents on Quantitative 
Literacy. 

/ŵƉůĞŵĞŶƚĂƟŽŶ�/ĚĞĂƐ
Seeley (2014) suggests providing problems from 

the real world to help students develop quantitative 
reasoning skills. However, it might be hard to provide a 
REAL real-world problem in early grades, and for these 
grade levels a problem including numerical information 
that relates to students’ lives would be a suitable choice. 
For example, the second grade expectation for the third 
standard (Data Analysis, Statistics, and Probability) of 
the Colorado Academic Standards in Mathematics is 
“Visual displays of data can be constructed in a variety 
of formats to solve problems.”  The prepared graduates 
are expected to “[s]olve problems and make decisions 
that depend on understanding, explaining, and 
quantifying the variability in data.” The list of evidence 
outcomes of this particular standard highlights many 
aspects of MP2. For example, in this grade level students 
could collect data on “how many classmates are buying 
lunch” (as mentioned in the standards) and represent 
this data using different representations. In addition, a 
set of suitable “put together, take-apart, and compare 
problems using information presented in picture and 
bar graphs” could be implemented to engage students in 
using representations for quantities and understanding 
relationships between quantities. Through this process, 
students will practice the aforementioned aspects of 
MP2.

The next example is for grade level 7. The fourth 
standard (Shape, Dimension, and Geometric 
Relationships) of the Colorado Academic Standards in 
Mathematics states that the prepared graduates  
“[u]nderstand quantity through estimation, precision, 

order of magnitude, and comparison. The reasonableness 
of answers relies on the ability to judge appropriateness, 
compare, estimate, and analyze error.” I suggest using 
the String Around the Earth problem to help students 
develop their reasoning abstractly and quantitatively, as 
well as address concepts and skills that students need to 
master in this fourth standard.

String Around the Earth: Suppose you wrap a string 
around the equator of the Earth and pull it tight.  Now 
add 2 meters to the length of the string so that it still 
IRUPV�D�FLUFOH�DURXQG�WKH�(DUWK��¿[LQJ�WKH�(DUWK�LQ�
WKH�FHQWHU��:RXOG�\RX�H[SHFW�WR�EH�DEOH�WR�¿W�D�SOD\LQJ�
FDUG��D�EDVHEDOO��D�EDVNHWEDOO�RU�DQ�H[HUFLVH�EDOO�XQGHU�
WKH�VWULQJ��WKURXJK�WKH�JDS�EHWZHHQ�WKH�(DUWK�DQG�WKH�
string)?

After posing this problem, I usually ask my students 
to provide an answer—without doing any calculations. 
I record their answers and ask them to briefly justify 
their answers. Next, I let students work individually 
or in pairs to get an understanding of the problem 
situation. Usually, students ask clarifying questions 
as where to place the gap, or if it is OK to make a loop 
with the extra 2 meters. I address these questions with 
a demonstration of the problem using a circular-shaped 
object representing the Earth and a string (see Figure 
1). I use a penny to represent the Earth, measure its 
circumference with a string and then add two meters to 
the string. Then, I create a circle with the string to which 
I added 2 meters and place the penny at the center.

1 See CMT pp. 8–14 for a full access to Seeley’s referenced article.
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Once we clarify the situation, I ask students to use 
different size circular objects representing the Earth 
and collect data on the length of the various gap 
sizes. For this purpose I bring in different objects to 
classroom, such as pennies, dimes, quarters, different 
size round bottles, hula-hoop, etc. We create a table 
of circumferences of different sizes of circular objects 
and the length of the gap between the object and the 
string. As we record the gap length we notice that the 
gap sizes are approximately the same number, close to 

(1 meter)⁄π . After this investigation, I ask students why 
the gap sizes are similar, even though we have different 
circumferences. This particular question leads students 
to decontextualize the problem and use the circumference 
equation for both the circular shapes and the new circles 
created with the string that has the additional 2 meters. 

Students use the three equations in Figure 2 below to 
figure out the length of the gap.

Figure 1. Visual representation of String Around the Earth.

Figure 2. The equations used to to find the gap length.
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The next step in this problem is to contextualize 
and investigate the original problem with the Earth’s 
circumference and how our solution relates to the 
given context. In addition to implementing MP2, this 
particular activity provides opportunities to make 
connections between the 7th grade geometry and algebra 
standards.

�ŽŶĐůƵĚŝŶŐ�ŝĚĞĂƐ
The second Standard for Mathematical Practice, 

reason abstractly and quantitatively, emphasizes the 
different types of reasoning students need to develop, 
but more importantly it helps our students to develop 
their Qualitative Literacy. Through decontextualizing 
and contextualizing practices, students improve their 
quantitative reasoning that is needed to achieve 
Quantitative Literacy.  Providing opportunities to 
engage our students in quantitative reasoning in a 
mathematics context is an important step in their 
development of numeracy. However, such practices need 
to extend to other subject areas for better development 
of Quantitative Literacy—the third R in the education of 
our students. 
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Cathy L. Seeley

*Smarter Than We Think, Message 33 
MATHEMATICAL PRACTICE STANDARD 2

Sherlock Holmes was a master of deduction—applying logic, reasoning, and scientific principles to the work 
of “detecting,” as author Sir Arthur Conan Doyle called it. Today’s personifications of Sherlock Holmes 
appear on television and in real life as forensic scientists, computer analysts, and applied mathematicians, 

surrounded by the latest high-tech tools and scientific equipment, but sharing with Sherlock Holmes the notion 
that mathematics, science, and, most of all, logic and reasoning can help us figure out mysteries.

Mathematics makes sense because of the logical reasoning that undergirds and is so essential to all parts of 
the discipline, across all grade levels and into higher education and advanced mathematics. Reasoning is not 
limited to abstract proofs or symbolic arguments, although these are central to mathematics. Of increasing 
importance in the twenty-first century is quantitative or numerical reasoning— the ability to reason through 
problems involving real quantities represented by numbers in increasingly complex situations—not unlike the 
reasoning used by Sherlock Holmes or today’s scientists and mathematicians.

A Closer Look at Reasoning
Looking at the first words in the title of Standard for Mathematical Practice 2 (Reason abstractly) can allow a 
reader to focus on a traditional view of abstract mathematical reasoning, a critical element in mathematics. This 
kind of reasoning involves making reasoned arguments and applying logic to solving problems, covered as well 
in Practice 3. Students also apply abstract reasoning as they make sense of the steps in an algorithm or make 
a guess about the relationship between the angles of a triangle and justify or prove their guess. But Practice 2 
involves more than abstract reasoning.

—Sherlock Holmes (Doyle 1891)

`
a

I had come to an entirely erroneous conclusion which 
shows, my dear Watson, how dangerous it always is 

to reason from insufficient data.

33
MESSAGE Making Sense of

Mathematics—The
Multiple Facets of
Reasoning
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QUANTITATIVE REASONING
Standard for Mathematical Practice 2 calls for not only abstract reasoning, but actually emphasizes 
quantitative reasoning, a broad area of mathematics receiving increasing attention in all levels of school 
mathematics. Problems in this field of study are also sometimes labeled as quantitative literacy or numerical 
reasoning. Quantitative reasoning begins with elementary students exploring and understanding the 
relationships among numbers and operations as they build their understanding of the number system and 
use that understanding to solve problems such as determining how many cases of soft drinks to order for a 
school event. As students get older, they can explore and reason about a wide range of situations they see 
in their everyday lives or on television or the Internet, eventually expanding their skills with numbers to 
algebraic representations. Middle school students, for example, might be asked to deal with a problem about 
professional baseball or basketball players’ salaries generated by a headline about a strike over money. How 
typical is the “average” salary reported in the headline for most players? How much money would it take to raise the 
average by a certain amount?

Quantitative reasoning shares many characteristics with mathematical modeling, the topic of Message 
35, “Math in the Real Real World.” However, in quantitative reasoning, problems are more likely to be posed 
in a way that can be framed directly with a mathematical representation, whereas a mathematical modeling 
problem is more likely to be offered with some (or many) parts of the problem undefined or even unclear, 
thus calling for the additional step of mathematizing the situation and posing a well-formed problem before 
attemptng a solution. In tackling problems calling for quantitative reasoning (problems involving quantities 
and the relationships between them), students need to pay attention to the particular units for each quantity 
as they represent the situation and deal with the relationships among the quantities. 

BACK AND FORTH AND IN AND OUT
One of the most interesting aspects of Standard for Mathematical Practice 2 is the emphasis on students 
being able to move back and forth while solving a contextual problem between a situation and the 
mathematical representation of the situation. The standard talks about decontextualizing—translating the 
problem situation into a mathematical representation without the context—and contextualizing—checking 
back with the situation along the path of solving the problem or considering the situation to make sure the 
mathematics makes sense with the original context. As students move back and forth between the problem 
and their mathematical representation of the problem, they refine their understanding of both the problem 
and the mathematics and begin to make sense of their work. This sense-making aspect is critical in helping 
students learn to reason and it applies even to our very youngest students. 

Likewise, it’s useful for students to be able to zoom in and zoom out on a problem, sometimes focusing on the 
overall problem and sometimes focusing on certain aspects of the problem. This ability to focus on the big 
picture or overall process as well as focusing on particular details is an important mathematical habit of mind, 
and it appears again in Practice 8 on regularity in reasoning.

A Classroom View of Reasoning
In developing students’ mathematical habits of mind, the structure of the classroom environment and 
plans for daily activities need to allow for extensive opportunities for students to wrestle with challenging 
problems and engage in discourse around those problems. As students are routinely expected to figure out 
mathematical processes and ideas, communicate their own thinking, and interact with other students about 
theirs, they hone their reasoning ability. 

Standard for Mathematical Practice 2 emphasizes the need for students to pay attention to quantities 
and relationships among quantities in problems. Students need specific opportunities to develop this kind 
of quantitative reasoning skills. Selecting problems from the real world can help students realize how much 
numerical information surrounds them, giving them a platform for developing their reasoning in quantitative 
situations and solving quantitative problems. As they translate from the problem to a mathematical 
representation and vice-versa, they begin to make sense of the quantities and units in a problem, even as they 
work with appropriate mathematical operations and processes to arrive at a solution that makes sense.
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What Can We Do?
Standard for Mathematical Practice 2 on abstract and quantitative reasoning reminds us of the growing 
importance of considering a broad view of reasoning. Today more than ever, every person needs to be able 
to reason about situations represented numerically and apply their reasoning to solve problems, including 
problems that can involve somewhat complicated situations, especially if problems come from real stories in 
the news. Quantitative information bombards us daily, and much of it can be useful to us if we know how to 
deal with it. We can help students develop their quantitative reasoning skills by incorporatng opportunities to 
reason with numbers and quantities from the earliest grades, helping students learn to represent quantities 
and explore relationships among the quantities using their growing understanding of mathematical proper-
ties, and paying attention to the units associated with the quantities.

We can encourage students to continually move back and forth and in and out as they deal with various 
aspects of a problem and check the consistency between the context and the related mathemat ics. As they 
advance through the grades, they can refine their ability to pull back and look at the problem and move 
closer to focus on parts of the problem. Central to developing both their abstract reasoning skills and their 
quantitative reasoning skills is the opportunity to continually be asked to explain and communicate their 
thinking as part of regular classroom discourse. None of this happens in isolation of other practices or the 
broader vision of mathematical habits of mind. Together these practices and processes equip students to deal 
with increasingly complex and relevant problems as they become the kind of thinkers and reasoners Sherlock 
Holmes would be proud to call colleagues.

Reflections and Discussion
FOR TEACHERS

What issues or challenges does this message raise for you? In what ways do you 
agree with or disagree with the main points of the message?
How effectively do you incorporate the development of reasoning skills, including 
quantitative reasoning, into your teaching?
What can you do to increase attention to quantitative reasoning?
What barriers do you see in implementing this practice? How can you address those 
barriers?

FOR FAMILIES
What questions or issues does this message raise for you to discuss with your son or 
daughter, the teacher, or school leaders?
Can you look for opportunities in your daily life to identify problems involving 
numbers and relationships? How can you find time to talk about such problems 
with your daughter or son?

FOR LEADERS AND POLICY MAKERS
How does this message reinforce or challenge policies and decisions you have made 
or are considering?
Is quantitative reasoning part of your mathematics program? How can you increase 
awareness of reasoning, especially quantitative reasoning, among teachers, parents, 
and students?
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RELATED MESSAGES 

Smarter Than We Think
Message 31, “Developing Habits of Mind,” and Message 40, “Mathematical Habits of Instruction,” 
address overall mathematical thinking and reasoning.
Message 34, “Who’s Doing the Talking?,” discusses Practice 3 on constructing logical arguments, 
closely related to Practice 2.
Message 27, “Fixing High School,” describes several aspects of needed change in the high school 
mathematics program, including calling for grade 12 courses that strengthen quantitative reasoning. 
Message 12, “Upside-Down Teaching,” proposes a problem-centered teaching model ideal for 
developing both abstract and, especially, quantitative reasoning skills. 

Faster Isn’t Smarter
Message 1, “Math for a Flattening World,” calls for new skills for workers in the twenty-first century, 
including a range of mathematical thinking and reasoning skills and topics like quantitative reasoning.
Message 17, “Constructive Struggling,” advocates giving students challenging problems so that they 
develop their thinking and reasoning skills. 

MORE TO CONSIDER
Connecting the NCTM Process Standards and the CCSSM Practices (Koestler, Felton, Bieda, and Otten 
2013) unpacks each practice and relates it to NCTM’s five process standards, including sample 
classroom vignettes for elementary, middle, and high school.
Thinking Mathematically: Integrating Arithmetic and Algebra in Elementary School (Carpenter, Franke, 
and Levi 2003) is a particularly helpful resource, since much of Practice 2 addresses particular content 
related to numbers, operations, and algebra. The book shows how to help students develop reasoning 
and thinking skills as they explore the transition from numbers and operations to algebraic thinking, 
including practical classroom strategies, research findings, and sample problems.
Focus in High School Mathematics: Reasoning and Sense Making (Martin et al. 2009) offers guidelines 
and recommendations for incorporating reasoning and sense-making as a fundamental focus of high 
school mathematics; NCTM has developed a suite of related print, virtual, and interactive professional 
development resources around this foundational description of the vision of reasoning and sense 
making. www.nctm.org/standards/content.aspx?id=23749.
Mathematics and Plausible Reasoning, Volume II: Patterns of Plausible Inference (Polya 2009) discusses 
multiple dimensions of mathematical thinking, argumentation, and reasoning, generally at the high 
school level, from a widely respected expert on problem solving.
Advanced Mathematical Decision Making (also called Advanced Quantitative Reasoning in Texas) (Charles 
A. Dana Center at the University of Texas at Austin 2010) is a grade 12 course focused on quantitative 
reasoning, including statistics, finance, and topics from discrete mathematics.
National Numeracy Network is a national organization focused on resources and networking to 
increase awareness of and educational attention to quantitative reasoning and related topics at the 
secondary and post-secondary levels, including publishing an online journal. http://serc.carleton.edu/
nnn/index.html.
Principles and Standards for School Mathematics (National Council of Teachers of Mathematics 2000) 
describes mathematical content and process standards, including the process standards on reasoning, 
problem solving, and representation discussed in this message.
Common Core State Standards for Mathematics (NGA Office and CCSSO 2010) includes descriptions 
of the eight standards for mathematical practice.

From Smarter Than We Think by Cathy L. Seeley. (Math Solutions, 2014), www.mathsolutions.com. 
All rights reserved. Reprinted with permission.

http://www.nctm.org/standards/content.aspx%3Fid%3D23749.
http://serc.carleton.edu/nnn/index.html
http://serc.carleton.edu/nnn/index.html
http://mathsolutions.com
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The CCTM Board usually kicks off our meetings with 
a meaty discussion on a book excerpt, the Common 

Core State Standards, and/or the PARCC assessment. 
It’s a chance for us to have clarifying conversations that 
stimulate thinking and help us to collaboratively enhance 
our knowledge about mathematics and best practices. 
Usually, these initial conversations are referred back to 
later in the meeting, for example, when we are discussing 
our annual conference, articles for the journal, or local 
presentations by regional representatives.  

What is discussed below is one such example that 
showcases the use of both the book, Smarter Than We 
Think, by Cathy Seeley (refer back to pp. 8–11), and MP2. 
For the purposes of recreating that board discussion, 
Cathy Martin and Sandie share the discussion that 
includes ideas that were presented by many members 
that day.

Leader: When I read Cathy’s [Seeley] Message about 
Math Practice 2 (Reason abstractly and quantitatively), I 
connect with Math Practice 1: Make sense of problems and 
persevere in solving them and Math Practice 4: Model with 
mathematics. What connections do you make? How are 
these practices similar to Math Practice 2? How are they 
different?

Members:  For me, distinguishing between MP2 and 
MP4 is hard. Here are the questions that float around in 
my mind when reading the article:
 

1. While MPs 1, 2, and 4 all relate to problem 
situations, what defines problem? Is 
this problem what we have commonly called word 
problems, or is this the same word used in problem 
set? I don’t interpret it to be a problem set but think 
of it more as situation that requires problem solving. 
In my mind, there’s some real-world aspect to it.

2. Is the difference between MP2 and MP4 perhaps 
that MP2 is more like what we have called word 
problems, as in the problems that have typically 
followed exercises, but now use words so the 
students are more directed to use those words 
to create those equations. Whereas, in MP4 
(modeling), the word problem is given in such a 
way that there is no clear/obvious way to create 
the equations? I agree! I think for MP4 students 
will have to make some decisions about what math 
to use, perhaps make assumptions, and forge a way 
through solving a problem when no way is obvious. 
And, I think they will need to determine how 
reasonable and realistic their answer is by returning 
to their assumptions and the context of the problem.

3. The words “reason abstractly and 
quantitatively” look like what mathematics has 
been all about for centuries. When your typical 
HS/MS math teacher or parent (who has taken 
all those math classes) looks at this standard, 
doesn’t this seem like DUH! I see it a different 
way—I think we are bombarded, more than ever, 
with data and that the word “reasoning abstractly 
and quantitatively” help me to communicate our 
role in making sense of data and in using data to 
make decisions.  As far as quantitative reasoning, 
I agree, but Cathy Seeley also says that, “Reason 
abstractly can allow a reader to focus on a 
traditional view of abstract math reasoning...
This kind of reasoning involves making reasoned 
arguments, and applying logic to solving 
problems...” Is she saying what I said and then 
adding in (for quantitative reasoning) what you 
are saying? As in reasoning as been a part of 
mathematics forever, but we need to look at it 
as TWO important parts—the more traditional 
AND the realistic problems that a data-driven 
society presents to us?

Sandie Gilliam, CMT Editor & Cathy Martin, CCTM President 

*Having Clarifying Conversations about 
the Practice Standards

MATHEMATICAL PRACTICE STANDARD 2
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Members: Looking through other resources dealing with MP 2, I find: 

 To reason in context, one drops the context to 
make sense of the numbers and rules and then 
interprets the results back in the context. 
Hexagon Tables (see above): Which in my mind, 
has the students making sense of the formula 
they generate:  4 seats per hexagon plus the end 2.  

So then is the conclusion, one HAS TO HAVE a real-
life problem, or it can’t show MP2?  I think so if we 
interpret Math Practice 2 as reasoning both abstractly and 
quantitatively about a problem. 

Members:  As math leaders, how can we coach a MS/
HS math teacher to see and understand what about their 
traditional lesson IS having the students reason abstractly 
and quantitatively and what is NOT (or what MORE is 
needed)? How can one inform parents, politicians, and 
the public about the same thing? 

I think an essential aspect of helping a MS/HS 
teacher is that it’s the students who are reasoning 
abstractly and quantitatively. The students are 
the ones who are contextualizing and 
decontextualizing the situation. 
So if a traditional teacher lectures on the steps one 
takes to solve a non-word/or abstract word problem, 
and then students reason through (remember) the 
process that was explained to them, aren’t they (the 
students) then the ones that are reasoning abstractly? 
It’s an abstract problem that is similar to the one the 
teacher explained. 
But if students are simply practicing a procedure, I 
don’t think that’s what the essence of Math Practice 
2 is about. I see Math Practice 2 as an application. 
Suppose that a teacher has been teaching the 
quadratic formula.The teacher then presents students 
with a problem (e.g., launching a rocket) and the 

students are asked to find the time when the rocket 
will hit the ground. That would require students to 
create a quadratic function to model the height of the 
rocket and then to determine the zero of the function. 
IN doing so, students would need to pay attention 
to units. And, students would need to interpret the 
zero as the time when the rocket hits the ground 
as opposed to the distance the rocket travels (often 
students think of the graph as tracing the path of the 
rocket). 
As for the public, one way would be to actually engage 
them in doing some real-world problems that require 
them to reason abstractly and quantitatively.
So now I’m wondering how math leaders might 
support teachers in developing their students’ 
abilities to reason abstractly and quantitatively? 
What would be needed?  Possible ideas:  

 Videos that show and explain the parts of 
the classroom lesson(s) that demonstrate 
what is/not MP2. 
Classroom lessons the teacher could teach 
with annotations as to where this meets 
MP2. 
PD where the teachers experience as a 
student, what exactly is MP2, and NOT 
MP2.  
 

NOW I’m wondering, where in the MP standards, 
a traditional teacher can find evidence that what 
they’ve been doing for years IS A Math Practice? I 
think they would need to look carefully at the tasks 
they’ve been presenting to students AND at the ways 
that students have been engaging in those tasks. To 
me, so much of the Math Practices is dependent on the 
types of tasks students are engaged in AND how they 
are engaging in those tasks. It’s about who is doing 
the work in the classroom and what work that is. 

HEXAGON TABLES 
A big party is being planned, and everyone will sit at hexagon-shaped tables. The tables will 
be put together in one long line as shown below. If there are 52 tables and each side fits 
only one person, how many people could be seated? Write an expression that represents 
the number of people that could be seated at these 52 tables.
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Is a valuable 
resource 

for teachers, 
administrators, 
instructional 
coaches, 
and college 
professors. Don’t 
let the size of 
this volume 
frighten you 
away from 
this powerful 

collection of mathematics education messages. 
Seeley delivers 40 stimulating messages, each 
containing opportunities for reflection and focused 
collaboration, generating energy for a positive 
difference in learning experiences for today’s 
students. Almost every message throughout the 
book contains strategies or anecdotes that Seeley 
has experienced throughout her years as a classroom 
teacher; as an instructional coach; and as a Peace Corps 
volunteer. Each message can stand alone so that the 
reader can pick and choose the topic that most interests 
them. The book is divided into four different sections: 
Messages About Who We Teach and How They Learn; 
Messages About Teachers and Teaching; Messages About 
Leadership, Issues, and Policy; and Messages About 
Thinking Mathematically in a Common Core World – 
Mathematical Practices and More. While the book is 
divided into these four sections, the messages are still 
interconnected. As each section is outlined below, the 

common theme throughout addresses the needs of the 
21st century learner and the changes that teachers need 
to make to meet those needs.

The first section, “Messages About Who We Teach 
and How They Learn” encapsulates many of the aspects 
of teaching a diverse population, as you would expect. 
The messages in this section include strategies for 
working with English Language Learners, motivating 
students, working with varying ability levels, including 
families in a student’s learning, and the impact of 
conceptions people have about a student’s mathematical 
capabilities. The first message is the same title as the 
book and focuses on how students view themselves 
as mathematics learners. Seeley sights the interesting 
“Washington Post social experiment involving Joshua 

Reviewed by Cassie Gannett & Christy Pruitt , CCTM Regional Representatives

*Smarter Than We Think: More Messages About Math, 
Teaching, and Learning in the 21st Century

THE CCTM BOOK CLUB

by  Cathy L. Seeley

`
a

Smarter Than We Think: More Messages 
About Math, Teaching and Learning in the 

21st Century
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Bell” (p. 3) and relates it to a teacher’s preconceived 
ideas about their students and their abilities. This 
message, as well as several others in this section, 
reference Carol Dweck’s work involving growth mindset, 
and the effect that both a teacher and a student can 
have on learning if they believe the mathematics cannot 
be learned by all. Woven throughout the messages in 
this section are research-based instructional techniques 
to use with struggling students, to motivate students, 
and to bring value to the content.

In part two, “Messages About Teachers and Teaching,” 
Seeley adds cautions and suggestions to common 
instructional strategies. For educational professionals 
working with pre-service mathematics teachers or 
teachers learning to transition from a traditional ‘stand 
and deliver’ method of instruction, the messages 
in this section can provide great discussion points. 
Through real experiences that Seeley has had with 
students, readers are challenged to reconsider some 
instructional practices such as: the teaching of ‘tricks’ 
to learn concepts, ‘covering’ the content, and many 
other common practices. As traditional methods of 
instruction are challenged, practical alternatives are 
outlined that purport 
the importance of 
students working on 
high quality tasks 
that promote student 
conceptual thinking and 
interactions with the 
material and each other. 

The messages in 
part three, “Messages 
about Leadership, 
Issues, and Policy” 
remind us as educators 
to be thoughtful 

users of research, wary of superficial information. 
Considering that today’s students are also bombarded 
with information, perhaps it is time consider how we 
might restructure high school math courses to fit the 
needs of today’s graduates—enabling them to use data 
effectively. While educators may be overwhelmed by too 
much change implemented too quickly, Seeley sends 
an important message regarding sustainable change: it 
requires time, collaboration, and support for all involved 
in the process. In addition, the author reminds us that 
Professional Learning Communities provide a venue to 
advocate system changes. Therefore, we must all work 
together to meet the needs of our students in a quickly 
changing world.  

Part four, ”Messages About Thinking Mathematically 
in a Common Core World – Mathematical Practices 
and More” provides a deep view of the eight Common 
Core State Standards for Mathematical Practice and 
what they look like for students in the mathematics 
classroom. Seeley talks about “upside-down teaching” 
where students are exposed to rich mathematical tasks 
exciting them about the world of mathematics and thus 
creating a desire in students to learn the content of the 
mathematics necessary to problem solve. This section 
provides multiple messages, to all educators, about the 
need to shift classroom instructional practices to “how 
we teach” from “what we teach,” giving students the 
ability to think and problem solve.   

As outlined above, this book 
provides great resources and 
intriguing vignettes for anyone 
interested in mathematics education. 
The versatility of this book allows the 
reader to take the book as a whole 
or to take the messages as needed 
for coaching or professional learning 
purposes. (See pp. 12–13 for how 
the CCTM board used Message 33 as 
an introductory discussion for their 
meeting.) For parents and community 
members, messages may provide 
answers to questions regarding shifts 
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and changes in today’s evolving mathematics classrooms. 
For the mathematics education professor or instructional 
coach, the messages may be used individually in order 
to highlight an area of focus. Finally, classroom teachers 
of all grade levels and various experiences can use the 
approaches, reflection questions, and resources provided 
in each message to improve their knowledge and 
practice, either individually or collaboratively. Regardless 
of the reader’s background, the overarching message 
is to provide opportunities for students to engage in 
worthwhile problems and rich discussions in order 
to develop strong mathematical thinkers for the 21st 
Century.

If you would like to join us for an on-line discussion 
of this book, please visit us at http://comath.ning.com/
forum/topics/smarter-than-we-think-by-cathy-seeley

Possible discussion questions, in addition to those 
provided in each message:

1. As a mathematics educator, which message informs 
your work the most? 

2. Which message motivated you to view mathematics 
education?  

3. Does a particular message provide you with an “aha” 
moment?

The Colorado Mathematics Teachers Network is a professional learning community 
for Colorado mathematics teachers and educators. It is a place where teachers can 
create Forums and private Groups to discuss all the unique challenges of mathematics 
education in Colorado. The CCTM Book Club can be accessed here. 

Folks can join at: http://comath.ning.com/

Fast Connections

http://comath.ning.com/forum/topics/smarter-than-we-think-by-cathy-seeley
http://comath.ning.com/forum/topics/smarter-than-we-think-by-cathy-seeley
http://comath.ning.com/
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Mary Pittman, Mathematics Content Specialist, Colorado Department of Education

Deeper Dive: Instructional Unit Samples
COLORADO DEPARTMENT OF EDUCATION CORNER

Suggested book that begins discussion of all types of measurement.

Over the last few months the Standards related 
web pages at CDE received more visitors than other 

offices, with the exception of Licensure. This popularity is 
directly related to the Instructional Unit Samples. These 
resources, developed by teachers for teachers, contain tons 
of amazing features (e.g., websites, articles, performance 
assessments, conceptual and factual questions). Each 
of these features can be pulled apart and incorporated 
into the curriculum of your district, or the unit can be 
taught in its entirety.  A PowerPoint and recorded webinar 
explaining these and other features is available on the 
CDE website, if you are interested in learning more.  

 
As you explore the units on the website, I highly 

recommend looking at those both above and below the 
grade level(s) you teach. Each has unique resources, 
descriptions of common misconceptions and new ways 
of thinking about content. Two such units are for first 
and seventh grades. Below are descriptions of the key 
features of each, and why any grade level teacher might 
want to take a look at them.

Deeper Dive: First Grade Measurement
The first grade unit Keeping Track was designed 

by a team of educators from Meeker School District. 
These teachers artfully crafted the big ideas from 
measurement (i.e., unit, zero, conservation and 
transitivity) throughout their unit. Whether you teach 
first grade or calculus, these measurement concepts 
are at the heart of understanding mathematics. For 
detailed descriptions of these concepts and how each 
relates to measurement, I recommend an article by 
Constance Kamii, “Measurement of length: How can 
we teach it better?” Constance Kamii brings together 
research about how students learn measurement and 
the common misconceptions they develop.  

In addition to weaving the big ideas of measurement 
throughout the unit, the Meeker teachers also 
explicitly link the learning of measurement to number 
lines. Evidence outcomes in the Colorado Academic 
Standards related to number lines are sequenced to 
support students as they develop notions around whole 
numbers, integers and rational numbers. Keeping Track 

provides a starting point for introducing big ideas about 
number lines. For example, students often count the 
hash marks or spaces between hash marks to determine 
the length of an object, rather than the movement or 
“hop” made from one quantity to another. As a seventh 
grade teacher, I found numerous students that exhibited 
this misconception leading to difficulties when graphing 
or working with integer operations. By tackling these 
ideas head on in first grade, we can prepare students 
for more complex number line work in the future. In 
addition, students learn how to model other types of 
measurement on a number line such as time, which is a 
powerful tool when calculating elapsed time at the upper 
grades. Even the concept of angle measurement can be 
modeled later in elementary with a number line model, 
all of which can trace its foundation back to the early 
work of connecting rulers and number lines.

http://www.cde.state.co.us/standardsandinstruction/instructionalunit-resources
http://www.cde.state.co.us/standardsandinstruction/samplecurriculumproject
http://www.cde.state.co.us/standardsandinstruction/instructionalunits-math%23one
http://www.nctm.org/publications/article.aspx?id=22011
http://www.nctm.org/publications/article.aspx?id=22011
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The seventh grade unit Data Daze was designed 

by a team of educators from Burlington School 
District. In this unit, students are introduced to 
a key foundation of statistics, sampling. Prior to 
seventh grade, students explore how to analyze data 
of populations, but as students begin to develop 
an understanding of proportional reasoning 
and probability (two other key ideas in seventh 
grade) they can learn to create inferences about 
populations based on random samples. This work 
is foundational for later work in statistics. In 
Data Daze, students bring together the concepts 
of proportionality, sampling, and randomness 
through an activity described 
in the article “Capture and 
recapture: Your students’ interest 
in statistics” by June Morita.  

This unit also tackles 
content new to middle school 
mathematics, the mean absolute 
deviation. Understanding the 
concept of mean absolute 
deviation prepares students for 
learning the more complex topic 
of standard deviation in high 
school. The article “Means and

MADs” by Gary Kader provides 
the basis for a learning experience 
about the mean absolute deviation. 
Students create sets of data with the same 
mean but different variability from the 
mean. The mean absolute deviation is a great 
way to build an informal understanding of 
variability, and as a new topic in secondary 
mathematics I recommend taking a minute to 
read Kader’s article and the associated learning 
experience in Data Daze. Whether you teach 
seventh graders or any other grade, it helps 
to understand the full trajectory of student 
learning in the area of statistics.

If you have any questions or comments 
please feel free to email me at: 
pittman_m@cde.state.co.us

http://www.cde.state.co.us/standardsandinstruction/instructionalunits-math%23seven
http://eric.ed.gov/?id=EJ580572
http://eric.ed.gov/?id=EJ580572
http://eric.ed.gov/?id=EJ580572
http://eric.ed.gov/?id=EJ580570
http://eric.ed.gov/?id=EJ580570
mailto:pittman_m%40cde.state.co.us?subject=pittman_m%40cde.state.co.us
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Hortensia Soto-Johnson, Associate Professor, School of Mathematical Sciences,
University of Northern Colorado

Finding What We Are Not Asked to Find

FROM COLLEGE TO THE CLASSROOM

In describing how students do not tend to see what 
teachers and researchers see, Arcavi (2003) quoted 

Goethe’s famous line, “We don’t know what we 
see, we see what we know” (p. 230). In this paper, I 
provide geometry tasks that can create roadblocks for 
students, but that with a new perspective students see 
something new. Furthermore, this new perspective allows 
students to answer questions not posed and that open 
a path to a solution for the original task. Such problem 
solving techniques exemplify the Common Core State 
Standards Mathematical Practice 4, which claims that, 
“Mathematically proficient students who can apply 
what they know are comfortable making assumptions 
and approximations to simplify a complicated situation, 
realizing that these may need revision later. They are able 
to identify important quantities in a practical situation 
and map their relationships using such tools as diagrams, 
two-way tables, graphs, flowcharts and formulas. They 
can analyze those relationships mathematically to draw 
conclusions” (CCSSI, 2010). 

The tasks shown below are applicable to several grade 
bands, but I have used them with prospective elementary 
teachers. My discussion centers on how we as teachers 
can facilitate a classroom where students learn to use 
what they know—not just what they see. As one can see 
from my dialogue below, this requires helping students 
to see what they don’t think they need to see.

Task 1: Determine the area of the shaded region. (The 
quadrilateral is a rectangle.)

Task 1 (David & Tomaz, 2012) was used with 5th grade 
students in Brazil, who had been exposed to the area 

formulas for rectangles and right triangles. Similar to 
my prospective elementary teachers, these 5th graders 
focused on determining the area of the rectangle rather 
than the area of the shaded triangle. This is most likely 
due to the fact that students knew how to find the area 
of a rectangle, especially one that is so clearly labeled. 
Furthermore, the shaded triangle is not labeled and is 
not a right triangle.

Probing from the teacher can assist students to 
answer the task, which of course requires that students 
answer the question, “What is the area of the unshaded 
region?” Answering this question allows students to 
focus on what they know, i.e., how to find the area of 
right triangles. On the other hand, this solution strategy 
usually requires that the teacher remind the students 
of the original task, otherwise students may stop at 
determining the area of the unshaded region.

Task 2: Determine the area of the shaded region. 

Task 3: Determine the area of the shaded region.   
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Tasks 2 and 3 come from the Singapore curriculum 5th 
grade workbook used with my prospective elementary 
teachers. In preparation for these tasks, the pre-
service teachers have discovered the area formulas 
for a rectangle and a triangle and are quite fluent in 
applying those formulas. In my experience, prospective 
students struggle with these tasks because the figures 
are not oriented the way we as teachers tend to present 
triangles. Task 3 is further complicated because the 
height is outside of the triangle. In general, students are 
more comfortable if the base of the triangle is parallel 
to the base of their paper (as shown below). Thus, I offer 
the students a new prospective by simply rotating the 
book so that the tasks are presented in the orientation 
shown below. Students immediately respond with “ahhh” 
because they can now easily see two right triangles (in 
task 2) and a triangle whose height is outside of the 
triangle (in task 3). It is critical that we as teachers 
follow-up with a dialogue about the importance of 
looking at these tasks through different perspectives and 
orientations in order to see what we know and know what 
we see. 

The next task is designed for middle or high school 
students and comes from the Singapore curriculum for 
7th graders, which I also implement with my prospective 
teachers.

Task 4: Determine the sum of the marked angles.

At the time that this task is presented to prospective 
elementary teachers, they know the polygon angle 
properties. That is, in their 
toolbox students have 
formulas for the sum of the 
interior angles of a polygon, 
the measure of each interior 
angle of a regular polygon, 
the sum of the exterior 
angles of a convex polygon, 
as well as that vertical 
angles are congruent. 
Students tend to struggle with this task because they 
want numerical values for the marked angles. The 
following sample dialogue promotes finding what we are 
not asked to find, in order to complete the task.

Teacher:  Wouldn’t it be great if they asked us to 
find the sum of the interior angles of the three outer 

triangles?

Students: Yes, because then the answer would just be 
180 x 3  because the sum of the angles of a triangle is 
180.

Teacher: (marks the angles that aren’t originally 
marked in the three outer triangles) Are there any other 
angles that each of these extra angles are congruent to?

Students: Yes, each of those is congruent to one of the 
angles of the middle triangle.

Usually, as soon as someone comments that the 
unneeded marked angles are also the angles of the 
middle triangle, the students recognize that the answer 
to the task is 180 x 3 – 180. Again, it is important that 
as teachers we remind our students to not just study and 
observe what is being asked, but also what is not being 
asked. Answering these unanswered questions can help 
students apply what they know to novel tasks and to 
relate several facts from their toolbox. Developing such 
skills in students—and reminding them of these skills—
will allow them to apply what they know with new tasks, 
such as the one shown below. What will students see that 
they know? What will students know that they see? How 
can we as teachers direct their attention to what they 
know but don’t see? 

Task 5: Determine the sum of the unmarked angles in 
each of the following figures.

References
Arcavi, A. (2003). The role of visual representations in the 
learning of mathematics. Educational Studies in Mathematics, 
52, 215–241.

Council of Chief State School Officers & National Governors 
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state standards for mathematics. Common Core State Standards 
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Ann Summers, Regional Representative & Joanie Funderburk, President-Elect
PARCC Range-finding

ASSESSMENT

The beginning of a new school year always holds 
promise, excitement, and challenges. The 2014–15 

school year also holds the first new state assessment 
in mathematics since the CSAP began in 1998. The 
PARCC assessment differs from previous standardized 
math assessments in that it explicitly includes items 
intended to measure students’ ability to reason about 
and model with mathematics.  Specifically, these items 
fall under Sub-claims C (“Students express mathematical 
reasoning by constructing mathematical arguments and 
critiques,”) and D (“Students solve real world problems 
engaging particularly in the modeling practice”) of the 
PARCC assessment design. These items appear on the 
Performance-Based Assessment portion of PARCC, 
given approximately 75% of the way through the school 
year, and will be hand-scored by trained scorers using 
established rubrics and sample student anchor papers.  

During the week of May 12–16, 2014, approximately 
75 math educators, including about 20 from Colorado, 
participated in PARCC’s “Range-finding” process, 
reviewing the field-tested items for Sub-claims C and D, 
and contributing to the training materials and scoring 
guides used in the summer of 2014 to score these field-
tested items.

Range-finding is an important step in the process of 
developing operational test items and creating a valid 
and reliable scoring process. Range-finding participants 
from PARCC states across the country were gathered into 
grade-level and course groups to review specific items 
and sample student responses. Within each small group, 
individual members worked the problem and reviewed 
the rubric. We then talked about anticipated approaches 
and how they would be scored under the rubric. Applying 
that understanding, student work samples were reviewed 
and scored first individually, then as a group. The scoring 
process elicited rich conversations and clarifications, 
in some cases leading to recommended tweaks to the 
scoring rubric.  

Detailed notes were made about how to interpret 
certain responses against the rubric, some that applied 
to a single item, and others that applied across multiple 
items. For instance, a “no double jeopardy” scoring 

rule was applied. If a student were to make an error in 
an early part of a multi-step item, then carry the error 
through with correct mathematics in subsequent parts, 
the student is only penalized for the initial error, rather 
than losing all credit for the problem where some correct 
mathematical understanding has been exhibited. These 
notes and the Range-finding work contribute to the set 
of materials that will be used to train the scorers, and 
will help to ensure consistency and validity in the scoring 
of math items.

Although the workdays were long and exhausting, 
the work was also very rewarding. One of the most 
important benefits of being a PARCC governing state 
is the opportunity to have our voices heard and our 
input received to influence the actual test itself. In 
collaborating with colleagues across the country, we 
enriched our own understanding of the mathematics 
and the expectations to which our students will be held. 
The chance to review up to 100 student responses from 
schools all over the country provided us and the other 
participants with insights and actionable ideas for our 
own state and classrooms.

As participants in this process, our key take-aways 
included:

Knowing that educators from the PARCC 
governing states have a voice in every aspect of 
the test-building process;
Decisions around what student responses provide 
sufficient evidence for awarding score points are 
made by educators across the consortium, and 
after a great deal of analysis, consideration, and 
conversation; 
“Range-finding” has professional learning benefits 
that can be replicated on a smaller scale to provide 
insights into mathematics teaching and learning; 
and
The consortium is committed to collaborative 
development and implementation of the new 
assessment.
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Janet Oien, NCTM Representative
NCTM Conference Sessions and Future PD Opportunities

CONFERENCE AND PROFESSIONAL DEVELOPMENT

Did you attend the NCTM 
Annual Meeting and Exposi-

tion when it was held in Denver 
in 2013? Each year NCTM puts 
on an incredible slate of speak-
ers at their annual conferences. 
However, it is often difficult to 
find the time and finances to be 
able to attend, especially when 
the conference is out of state. This 
year’s conference was held in New 
Orleans with the theme of “Big 
Ideas in the Big Easy.”  

If you missed out on the 
event, you can access several sessions through online 
webcasts at http://www.nctm.org/conferences/content.
aspx?id=41981  Take time to watch the videos!  They 
start with the opening keynote speaker, Steven Strogatz 
from Cornell University. He wrote a series of articles for 
the New York Times on the elements of math. Watch as 
he describes his adventure of relating math topics to the 
masses. Strogatz has also written a few books including 
The Joy of x, The Calculus of Friendship, and The Emerging 
Science of Spontaneous Order.  

Diane Briars, the new NCTM President, also has a 
video, “Assessment in the Common Core Standards Era;” 
and there are a few sessions on Equity, a President’s 
message by outgoing NCTM President Linda Gojak, and 
the Closing Session. 

There are also several videos on NCTM’s new 
publication, Principles to Actions: Ensuring Mathematical 
Success for All. This book is designed to fill the gap 
between the development and adoption of CCSSM and 
other standards; and the enactment of practices, policies, 
programs, and actions required for their widespread and 
successful implementation. The overarching message 
is that effective teaching is the nonnegotiable core that 
ensures all students learn mathematics at high levels and 
that such teaching requires a range of actions at the state 
or provincial, district, school and classroom levels. Steve 
Leinwand, Peg Smith, Daniel Brahier, Matthew Larson, 
DeAnn Huinker, Miriam Leiva, and Gary Martin all have 
videos posted of their sessions addressing this new book.

Check out www.nctm.org/
PrinciplestoActions/ for more information 
on Principles to Action, as well as to access 
the related videos.

Start planning now if you would like 
to attend future NCTM Conferences. The 
2014 Regional Conference “Great Math at 
your Doorstep” dates are listed to the left. 
Registration is now open for these events. 
For more information on the conferences, 
programs, housing, and registration, visit 
http://www.nctm.org/regionals/

In addition, the 2015 NCTM Annual 
Meeting and Exposition will be held April 15–18 in 
Boston. 

 If you are interested in a future conference discount, 
consider speaking at one of the 2015 regional 
conferences listed below. Speaker applications for the 
2015 Regional Conferences are due September 20, 2014. 
Submit your proposal at www.nctm.org/conferences/
content.aspx?id=7866

2015 Regional Conferences: 
Atlantic City, New Jersey – October 21–23
Minneapolis, Minnesota – November 11–13
Nashville, Tennessee – November 18–20

http://www.nctm.org/conferences/content.aspx?id=41981
http://www.nctm.org/conferences/content.aspx?id=41981
http://www.nctm.org/PrinciplestoActions/
http://www.nctm.org/PrinciplestoActions/
http://www.nctm.org/regionals/
http://www.nctm.org/conferences/content.aspx?id=7866
http://www.nctm.org/conferences/content.aspx?id=7866
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Joanie Funderburk, Conference Chair
CCTM Conference Update

CONFERENCE AND PROFESSIONAL DEVELOPMENT

The CCTM board, conference chair, and committee 
chairpersons are excited for the upcoming annual 

conference, “Toward Greater Focus and Coherence,” to be 
held on September 25–26, 2014 at the Denver Mart. This 
annual Colorado learning experience will feel more like a 
regional conference, as two nationally renown guests will 
be available to support our learning this year.

The conference will kick off on Thursday, September 
25th with an Administrators and District Leaders 
workshop from 12:00–3:30 p.m. Diane Briars, President 
of the National Council of Teachers of Mathematics, will 
guide Colorado school and district leaders to effectively 
lead their math teachers through implementation 

of the Colorado 
Academic Standards 
(Common Core State 
Standards) and 
their corresponding 
shifts toward focus, 
coherence, and rigor. 
She will outline 
high-leverage actions 
for principals, 
include the most 
effective ways to 
prepare students 
for next-generation 
assessments.Diane Briars

 
The teacher pre-session, from 4:00–6:30 p.m. on 
Thursday will provide the opportunity for teachers to 
engage with the standards, the math practices, the 
support documents from PARCC, and the Math Teaching 
Practices recently released by NCTM in the publication 
Principles to Actions. Diane Briars will share her expertise 
in this interactive and exciting session, as well.  

Following the pre-sessions, Thursday evening is 
our annual Colorado Mathematics Teaching Awards 
ceremony. All are welcome to celebrate excellence in 
Colorado classrooms, and hors d’oeuvres and a cash bar 
will add to the festivities.

Conference activities on Friday begin with 
registration/check-in at 7:00 a.m.  Interactive sessions 
for all audiences will be offered from 8:00 a.m. until 4:00 

p.m.  We are very excited to have our keynote address 
delivered by Jo Boaler from Stanford University. Many 
of us are familiar with Jo’s online course “How to Learn 
Math,” and her great work for parents and teachers on 
her “YouCubed” website.  Check out Jo’s article “Research 
suggests that timed tests cause math anxiety” on pp. 
24–29 of this edition of the CMT. 

Both Jo and Diane Briars will do hour-long small-
group sessions on Friday, providing Colorado teachers 
an intimate learning experience from some incredible 
experts. 

Jo Boaler
 

    This year’s conference schedule provides dedicated time 
to visit our fabulous Exhibits area, and the registration 
fee includes a lunch voucher that can be spent among 
several catering options onsite, so participants can make 
the most of their conference time. Friday will wrap 
up with an update from the Colorado Department of 
Education, and some fabulous door prize giveaways.   

Once again, the conference will be held at the Denver 
Mart at I-25 and 58th Avenue in Denver. Although this 
venue is less central than downtown, it also affords us 
free parking and reduced costs that allow us to keep our 
registration fees low. For those requiring an overnight 
stay close to the conference, the DoubleTree Westminster 
(located on the Boulder Turnpike at Sheridan) offers a 
conference rate of $108/night. This includes a breakfast 
buffet and free shuttle to and from the Denver Mart.

Registration begins August 8, 2014 and can be 
accessed via the CCTM website (cctmath.org). We look 
forward to seeing you there!
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low achievement, math avoidance, 
and negative experiences of math 
throughout life (Ramirez et al. 2013; 
Yo u n g ,  Wu ,  a n d  Me n o n  2 0 1 2 ) . 
Educators have witnessed the impact 
of math anxiety for decades, but only 
in recent years have timed math tests 
been shown to be one cause of the

early onset of math anxiety. Indeed, 
researchers now know that students 

experience stress on timed tests 
that they do not experience even 
when working on the same 

math questions in untimed 
conditions (Engle 2002).

In a recent study of 
150 first and second graders, 
researchers measured stu-

dents’ levels of math anxiety, 
finding that children as young 

as first grade experienced it and 
that levels of math anxiety did 
not correlate with grade level, 
reading level, or parental 
income (Ramirez et al. 2013). 
Other researchers analyzed 
brain-imaging data from 
forty-six seven- to nine-year-

old children while they worked 
on addition and subtraction 

problems and found that those 
students who “felt panicky” about 

math had increased activity in brain 
regions associated with fear. When 
those areas were active, decreased 
activity took place in the brain regions 
that are involved in problem solving 
(Young, Wu, and Menon 2012). 

Beilock and her colleagues conducted 
brain scans to study the ways in which 
anxiety affects individuals, showing that 
children compute with math facts—such 
as those required in timed tests—by 
recalling information that is held in the 
working memory (Beilock 2011). The 
more working memory an individual 

Teachers in the United States are often 
forced to follow directives that make 
little sense to them and are far removed 
from research evidence. One of the 
initiatives mandated by many school 
districts that I place high in the 
category of uninformed policy is 
the use of timed tests to assess 
math facts and fluency. Teachers 
and administrators use these 

t e s t s  w i t h 
the very best 
of intentions, 
but they use 
them without 
knowledge of 

the important evidence that is 
emerging from neuroscience. 
Evidence strongly suggests that 
timed tests cause the early onset 
of math anxiety for students 
across the achievement range. 
Given the extent of math anxiety, 
math failure, and innumeracy in 
the United States (Boaler 2009), such 
evidence is important for us all to 
consider. In this article, I summarize 
the evidence from neuroscience and 
describe an alternative pedagogical 
routine that teaches number sense and 
math fluency at the same time that 
it encourages mathematical under-
standing and excitement. 

Math anxiety
Occurring in students from an early 
age, math anxiety and its effects are 
exacerbated over time, leading to 

Research suggests that  
timed tests cause math anxiety 
JO BOALER, PROFESSOR OF MATHEMATICS EDUCATION, STANFORD UNIVERSITY
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holds, the greater potential he or she 
has for academic success (Engle 2002). 
Beilock and her colleagues found that 
when people are stressed, the pressure 
blocks their working memory and facts 
with which people are familiar cannot be 
recalled. Readers may recognize this pro-
cess from any stressful or public situation 
when they have had to work with familiar 
math but found that their “mind has 
gone blank.” This is the impact of stress 
blocking the working memory. Impor-
tantly, Beilock and her colleagues found 
that math anxiety influences those with 
high rather than low amounts of working 
memory—precisely those students who 
have the greatest potential to take mathe-
matics to high levels. When students who 
experience stress in timed conditions 
find that they cannot access their work-
ing memory, they underachieve, which 
causes them to question their math abil-
ity and, in many cases, develop further 
stress and anxiety. 

Fourth and second graders’  
views of timed tests
Fourth graders responded in the following manner to the request to complete this 
sentence: “This test made me feel . . . ”

 “Worried that I won’t finish.”
 “Nervous. I know my facts well, but it just scares me that I might get a 

bad score.”
 “ I feel nervous because I don’t like tests that much.”
 “Nervous because I am afraid I will not finish, or [ I will] make a mistake.”
 “ I feel nervous. I know my facts, but it just scares me.”
 “ I feel pressured.”

Second graders responded with these phrases:

 “Not grat [great]”
 “Upset”
 “Nrvis [nervous]”
 “Mad”
 “Nevis [nervous]”
 “That I’m terribul [terrible] at math”
 “Unhappy”

Timed tests  
in the United States
Many school districts across the United 
States use timed tests as a regular part of 
instruction. Starting in first grade in my 
local school district, students receive a 
fifty-question test to complete in three 
minutes. The district requires the tests 
to be given once per term, but some 
teachers give them weekly. One teacher 
explained that she does so because the 
first time she gave the test, many of her 
students cried; she now wants to get her 
students “used to them.”

I asked teachers of the second- and 
fourth-grade students in one school to 
have students write about how the tests 
made them feel. The students’ reflec-
tions showed that the test prompted 
anxiety in at least one-quarter of each 
class and that anxiety did not correlate 
with test success. Indeed, some stu-
dents who completed all fifty questions 
correctly were those who indicated the 

most severe anxiety, talking about being 
“scared” when they were asked to take 
the test (see responses from fourth and 
second graders in the sidebar below). 
Some students cope with the pressure 
created by timed tests, but for a sig-
nificant number of high and low achiev-
ers, timed tests create fear, stress, and 
anxiety.

In addition to the powerful negative 
emotions that timed tests cause, they 

give students a strong message about 
math—that it is a performance subject, 
the main purpose of which is to order 
and categorize students, rather than a 
rich and diverse subject that students 
should enjoy (Boaler 2009). In too many 
math classrooms, students believe that 
their role is to perform—to show they 
know math and can answer questions 
correctly—rather than to learn. I was 
reminded of this recently when a col-
league of mine reported that her first-
grade son came home and complained 
about his math class. When she asked 
what was wrong, he replied, “It’s too 
much answer time and not enough 
learning time” (Lambert 2013). In a sep-
arate publication outlining the impor-
tance of students developing a “growth 
mindset” (Boaler 2013), I describe 
ways in which open tasks encourage 
the opportunity for important learning 
and for viewing math as a learning sub-
ject, whereas narrow and closed tasks 
encourage students to develop harmful, 
fixed mindsets. 

The impact of taking a timed test is 
sufficiently powerful that students also 
frequently come to believe that memo-
rizing math facts is the most important 
part of mathematics—really the essence 

“It’s too much 
answer time 
and not enough 
learning time.”
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F IGURE  3

One teacher 
explained that 
she [gives weekly 
timed tests] 
because the first 
time she gave the 
test, many of her 
students cried; 
she now wants to 
get her students 
“used to them.”

 Which ones are similar? 
 Could we use the same method with 

different numbers? 
 Would this method always work? 

The visual representation of solutions 
is also helpful for students. In a recent 
online course I taught for teachers, I 
showed different visual representations 
of solutions for the expression 12 × 15 
(see figs. 1–7). For the methods depicted 
in figures 4, 6, and 7, I asked students 

for visual representations of the 
solutions.

Different variants of num-
ber talks exist; some teachers 

ask students to indicate 
with their fingers if they 
have more than one 

method, for exam-
ple. Number talks 
do not take long; 
they are short ped-
agogical routines 

(Kazemi, Lampert, 
and Ghousseini 2007)  
that take about ten 
minutes of lessons, 
but they achieve an 
incredible amount 
in that time. When 
I have used them 
w i t h  s t r u g g l i n g 
seventh and eighth 

graders,  students 
have reported that 

the number talks at the 
start of lessons completely 

changed their views of math. 
Many of them were incredu-
lous to see an abstract num-
ber problem solved in eight 
different ways. They learned 

the critically important prac-
tice of number flexibility (Gray and 
Tall 1994), and they became more flu-
ent with math facts. Number talks also 
work well with students of different 
achievement levels because students 
who know number facts well are usu-
ally fascinated to see and understand 
different methods, and students who 

F IGURE  1

Seven representative solutions for 
the expression 12 × 15

are at an earlier stage of understanding 
also learn a great deal from the numeri-
cal solution paths. I have used the 
same problems with struggling seventh 
graders, Stanford freshmen, and CEOs 
of successful businesses with equally 
high engagement. Parrish (2010), Harris 
(2001), and Boaler (2009) give different 
examples of number talks.

CCSSM (CCSSI 2010) asks that stu-
dents develop automaticity and that 
they know math facts by heart. Students 
can practice math facts in many ways, 
without the pressure of speed, including 
the use of hundred charts and many of 
the games and apps that have emerged 
in recent years. Number talks play an 
important part in the development of 
fluency: Students who answer men-
tal number problems on a daily basis 
quickly commit the math facts they use 
to heart, at the same time developing 
something much more important—
number sense.

One reason that teachers give timed 
tests is to encourage students to work 
quickly with math, to help them achieve 
highly on math tests. But giving students

F IGURE  4

of math. Students also suffer from one 
of the most damaging myths that per-
vades U.S. math classrooms: the belief 
that good math performance is fast 
math performance. Award-winning 
mathematician Laurent Schwartz 
reflected in his 2001 autobiography 
that he often felt he was “unintelligent” 
when he was in school because he was 
one of the slower students:

At the end of the eleventh grade, I 
took the measure of the situation, and 
came to the conclusion that rapid-
ity doesn’t have a precise relation to 
intelligence. What is important is to 
deeply understand things and their 
relations to each other. This is where 
intelligence lies. The fact of being 
quick or slow isn’t really relevant.

Unfortunately, many students across 
the United States come to believe that 
fast students are those who have the 
most potential, meaning that many 
slower but deep thinkers turn away 
from math. The hallmark of high-level 
mathematical thinking, as Schwartz 
reflects, is working in depth, not work-
ing at speed. Timed tests as well as other 
speed-related materials (such as flash 
cards) cause slow, strong mathematical 
thinkers to become discouraged in class, 
develop math anxiety, and turn away 
from the subject. 

Encouraging number sense 
and automaticity
Some districts use timed tests because 
of words such as automaticity in the 
new Common Core State Standards for 
Mathematics (CCSSM) (CCSSI 2010). 
But much better methods of teaching 
automaticity exist that also help stu-
dents develop the conceptual under-
standing of mathematics that they 
urgently need (Boaler 2009). Number 
sense—the ability to work flexibly with 
numbers, decomposing and regroup-
ing them with confidence—is so criti-
cal to young children that it is known 
to separate high achievers from low 

achievers in mathematics (Gray and Tall 
1994, Boaler 2009). Pedagogical strate-
gies called number talks (Parker 1993,  
Richardson 2011), also sometimes 
called math talks, help students develop 
math fluency and number sense at the 
same time. Importantly, they do so 
while showing students the flexibility 
and creativity within mathematics. 

In a typical number talk, teachers give 
all students a number problem, such 
as 25 + 35, 23 – 15, or 18 × 5. Problems 
can involve any number operations—
addition, subtraction, multiplication, 
or division—and they can be posed at 
any level of difficulty. The problems 
chosen should be those that generate 
many different solution paths. After the 
teacher poses the problem, he or she 
asks students to think of ways to solve it 
in their heads and to show their thumb, 
privately, when they have a solution. The 

reason for “quiet thumbs” rather than 
raised hands is to keep students from 
feeling intimidated or rushed when they 
see other students waving hands to show 
they have solved the problem. When the 
teacher sees the majority of thumbs up, 
she asks students to share their answers. 
If more than one student answers, 
teachers typically record the different 
answers without passing judgment on 
the “correctness” of the answers. Teach-
ers then ask students to show how they 
have arrived at their answer. When I have 
taught middle school using number 
talks, students typically share six to eight 
different ways of arriving at the correct 
answer (see Boaler 2009). As students 
share their thinking, teachers record 
all their different methods next to one 
another on the board and ask students 
—by using such prompts as the follow-
ing—to reflect on the different methods:

 new blog:
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One teacher 
explained that 
she [gives weekly 
timed tests] 
because the first 
time she gave the 
test, many of her 
students cried; 
she now wants to 
get her students 
“used to them.”

 Which ones are similar? 
 Could we use the same method with 

different numbers? 
 Would this method always work? 

The visual representation of solutions 
is also helpful for students. In a recent 
online course I taught for teachers, I 
showed different visual representations 
of solutions for the expression 12 × 15 
(see figs. 1–7). For the methods depicted 
in figures 4, 6, and 7, I asked students 

for visual representations of the 
solutions.

Different variants of num-
ber talks exist; some teachers 

ask students to indicate 
with their fingers if they 
have more than one 

method, for exam-
ple. Number talks 
do not take long; 
they are short ped-
agogical routines 

(Kazemi, Lampert, 
and Ghousseini 2007)  
that take about ten 
minutes of lessons, 
but they achieve an 
incredible amount 
in that time. When 
I have used them 
w i t h  s t r u g g l i n g 
seventh and eighth 

graders,  students 
have reported that 

the number talks at the 
start of lessons completely 

changed their views of math. 
Many of them were incredu-
lous to see an abstract num-
ber problem solved in eight 
different ways. They learned 

the critically important prac-
tice of number flexibility (Gray and 
Tall 1994), and they became more flu-
ent with math facts. Number talks also 
work well with students of different 
achievement levels because students 
who know number facts well are usu-
ally fascinated to see and understand 
different methods, and students who 

F IGURE  1

Seven representative solutions for 
the expression 12 × 15

are at an earlier stage of understanding 
also learn a great deal from the numeri-
cal solution paths. I have used the 
same problems with struggling seventh 
graders, Stanford freshmen, and CEOs 
of successful businesses with equally 
high engagement. Parrish (2010), Harris 
(2001), and Boaler (2009) give different 
examples of number talks.

CCSSM (CCSSI 2010) asks that stu-
dents develop automaticity and that 
they know math facts by heart. Students 
can practice math facts in many ways, 
without the pressure of speed, including 
the use of hundred charts and many of 
the games and apps that have emerged 
in recent years. Number talks play an 
important part in the development of 
fluency: Students who answer men-
tal number problems on a daily basis 
quickly commit the math facts they use 
to heart, at the same time developing 
something much more important—
number sense.

One reason that teachers give timed 
tests is to encourage students to work 
quickly with math, to help them achieve 
highly on math tests. But giving students

F IGURE  4
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timed tests often achieves the opposite 
of this goal—creating math anxiety 
and a fear of mathematics that hinders 
future test performance. When taking 
timed tests, children who are fast usually 
remain fast while children who are slow 
remain slow—and become slower as 
math anxiety sets in. Teaching students 
to develop fl uency and work at a reason-
able pace is something that is achieved 
through the careful development of 
numerical understanding in the early 
years of school. Learning is a process that 
takes time, and it cannot be accelerated 
by methods that encourage speed at the 
expense of understanding.

The best mathematical learning envi-
ronments are those in which students 
are encouraged to appreciate the beauty 
and diversity of math, learning new 
ideas without pressure or anxiety. Many 
students turn away from math in their 
early years because they feel that their 
creativity and open thinking close down 
as they are forced to follow standard 
rules and procedures. Mathematics is a 
multi dimensional subject that should 
be introduced in the early years through 
a fl exible, visual, and creative approach 
that values students’ thinking at all times 
(Boaler 2009). Number talks achieve 
these goals while teaching students 
numerical fl exibility and automaticity. 
All educators want students to succeed 
in math and develop a love of math, 
but policies that require testing young 
children under timed conditions may be 
inadvertently achieving the opposite. 
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The Cartoon Corner department in the April issue of MTMS features “Play Ball!” by David B. 
Spangler and A. Katie Hendrickson, an exploration of odds and probabilities related to baseball. 
A full-page activity sheet is included. 

“Out of the Park: Using the Mean in Sports” appears in the March SEM, an online resource 
for grades 5–10 students, teachers, and teacher educators. Means are often used to compare 
athletes’ performances in sports. Points per game, batting averages, strikeouts per game, earned 
run averages, blocked shots per game, and many other means can have an impact amounting 
to millions of dollars on some athletes, whose contracts may be negotiated on the basis of their 
batting average, earned run average, passing rating, or points scored per game. Means are also a 
way to think about investing money for one’s future. SEM is one of the many benefi ts of NCTM 
membership. Access SEM at http://www.nctm.org/publications/default.aspx.
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BY ROBYN SILBEY, PD AND CAMPUS CONSULTANT

The Progressions documents, funded by the Brookhill Foundation, preceded 
the Common Core State Standards in Mathematics (CCSSM) (CCSSI 2010) and 
provided its foundation. The Progressions describe the conceptual develop-
ment of a topic strand across several grade levels. Once completed, each strand 
was sliced into grade-level standards, on the basis of the  logical structure and 
sequence of mathematics and children’s cognitive development. 

The Progressions documents explain why standards are sequenced the way 
they are, call attention to areas in which misunderstandings are common, and 
offer suggestions and pedagogical solutions. They provide a critical tool (a) as a 
mechanism between mathematics education research and the standards, (b) to 
assist in long-range, unit, weekly, and daily planning, and (c) for math leaders 
and coaches to share with classroom teachers. Each Progressions document 
contains the following: 

 An overview
 A detailed discussion of the work in each grade level
 Connections to the Standards for Mathematical Practice 
 Concrete examples that may be used for instruction 

The Progressions documents should be considered by every district, school, 
and teacher as one of the most useful tools for professional development and 
curriculum design. The documents can be found at http://ime.math.arizona 
.edu/progressions/. On the home page, simply click on a link that describes the 
progression of any content strand and grade-level band, such as the Draft K–6 
Progression on Geometry, the Draft K–5 Progression on Number and Operations 
in Base Ten, or the Draft Grades 3–5 Progression on Number and Operations–
Fractions. You can also find additional information about the Progressions 
project and its brilliant working team. 

Direct questions and comments about this article to rsilbey@hotmail.com. 
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Success from the Start: 
Your First Years Teaching 
Elementary Mathematics
BY KATHY ERNST AND SARAH RYAN

Success from the start means being prepared from
the start: An essential guide for new or beginning
elementary mathematics teachers

This book presents both the challenges and the opportunities inherent
in developing mathematical thinkers and will help you transform the
challenges into opportunities for rich learning.

As a beginning elementary mathematics teacher you might already be
asking yourself these questions:

• How can I differentiate my teaching to meet the diverse needs of
my students?

• What assessments best advance student learning?

• How can students understand math if I do not show them
different strategies and tell them about the underlying
mathematical structures and properties?

• What advice do I give parents about how to support their
children’s math learning?

This book suggests ways to address such questions as you support your
students’ development of mathematical ideas.

Rather than focusing on math activities, the book highlights how
students learn math and the pedagogy behind it. Using vignettes, all
based on real classroom discussions, the authors illustrate effective
teaching practices to support math learning. Chapters about the lesson
cycle come from conversations teachers had when they planned,
enacted, and reflected on a lesson. The book will act as a supportive
and reassuring companion that you can return to throughout your
journey as an elementary mathematics teacher.
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Gulden Karakok, Northern Colorado Math Teachers’ Circle
What Is a Middle School Math Teachers’ Circle?

CONFERENCE AND PROFESSIONAL DEVELOPMENT

Teachers’ Circles are collaborations between 
research mathematicians, middle school math 

teachers, and school administrators. A Teachers’ 
Circle provides an opportunity for teachers to engage 
in mathematical problem solving and deepen their 
understanding of mathematics. This problem-solving 
approach can be implemented with middle school 
students. The main activities of a Teachers’ Circle 
are problem-solving sessions for middle school 
math teachers led by a mathematician. Rather than 
emphasizing math exercises, the techniques discussed 
during the Teachers’ Circles sessions aim to create 
a culture of problem solving among middle school 
mathematics teachers. At each of our sessions, the 
first part will be devoted to actively engaging in 
mathematical problem solving together and the latter 

part of our time will be spent addressing teachers’ 
concerns about how to implement problem solving in 
the classroom and connections to the Common Core 
Standards. Another important aspect of the Teachers’ 
Circles is to create a network among math teachers 
and research mathematicians. This network becomes 
an invaluable resource of ideas, activities, and support 
with fellow professionals. 

The Northern Colorado Math Teachers’ Circle will 
continue to host monthly evening problem solving 
sessions during 2014–2015, beginning in September 
2014. We will have our 3rd Summer Workshop in 
June 2015 at Estes Park. Please see our webpage 
for updates and previous summer workshop details: 
http://math.unco.edu/mtc

Who: Open to 5-9 grade teachers but welcomes other grade levels.
Time: 5:15 pm to 7:45 pm

Dates: MONDAYS
September 8th, October 13th, November 10th, 2014; 

February 9th, March 9th, April 13th, 2015
Where: UNC (ROOM TBA-check our website)

Why: To explore engaging accessible math topics
and to share classroom connections.

Please RSVP one day in advance to gulden.karakok@unco.edu
Questions? Email gulden.karakok@unco.edu or visit our 

website at http://www.unco.edu/NHS/mathsci/mtc/
FREE Parking 

after 5pm in the C Lot on 11th Ave. and 22nd Street across 
11th avenue from Ross Hall. Note: parking immediately 

south of Ross Hall will likely result in a ticket.

Please join us for an evening of complimentary 
dinner and mathematical problem - solving

NORTHERN COLORADO MIDDLE SCHOOL 
MATH TEACHERS’ CIRCLE

http://math.unco.edu/mtc
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