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As I work with schools, pre-service teachers, and their
cooperating teachers, I see the many challenges that we all 

face in fully implementing the Common Core State Standards 
for Mathematics. It will take a village to help us maximum 
our skillset and our toolbox. CCTM members write informa-
tive and useful articles in the Colorado Mathematics Teacher to 
share their experiences, whet your appetite, or give you food 
for thought and personal growth as you tackle the Standards for 
Mathematical Practice. The upcoming CCTM conference will 
give you another opportunity to learn, as well as network with 
others in the same situation. New in this issue is an addition to 
our village—Sponsor Partners!

The Colorado Council of Teachers of Mathematics (CCTM) is 
establishing Sponsor Partners from all interested companies 
and organizations that share CCTM’s vision and mission for 
mathematics education: 

Promote professional learning in mathematics curricula, 
instruction, assessment, and evaluation.

Promote and recognize professional excellence and leadership.

Promote and advocate for mathematics education with other 
professional organizations, between content disciplines and 
with the community at large.

In this first year of Sponsor Partnership, we will have three 
Sponsor Partners (SPs) corresponding to the three issues of 
the Colorado Mathematics Teacher (CMT).  SPs will:

Write an article for the CMT that focuses on the identified 
Math Practice featured in the issue, and provides classroom 
strategies for supporting that Practice grounded in the math-
ematical content of the CCSSM. 

Have both an ad, and a link on the CCTM main webpage to the 
SP’s website for the length of time that the most current CMT 
edition is up on the CCTM webpage.

Have an opportunity to present a sponsor showcase session at 
the CCTM annual conference. 

The first Sponsor Partner article, from Sara Moore at ETA 
hand2mind, appears in this issue. CCTM would like to thank 
Sara and future contributing authors, representing a SP com-
pany/organization, for helping us glean additional insights and 
connect the pieces of the Standards for Mathematical Practice.

Link to the Sponsor Partner website directly from our CCTM 
main webpage to find additional ways they can be of support 
to you this school year.

From the Editor’s Desk
Sandie Gilliam, Editor
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The keys to our students’ ability to reach the high expecta-
tions of the Common Core State Standards are the Standards 

for Mathematical Practice. This issue of the Colorado Mathemat-
ics Teacher continues the focus on the Standards for Mathemati-
cal Practice and highlights Math Practice 5: Use appropriate 
tools strategically. This Math Practice requires that students 
have familiarity with a variety of tools, develop the ability to 
determine which tool(s) to use that makes sense for a given task, 
and develop the ability to effectively use the tool(s) to success-
fully perform the task.

We often think of tools as mathematical devices. More 
broadly, however, tools refer to supports for students that help 
them efficiently and successfully perform a task. Tools help our 
students reason and learn about mathematics. Hiebert (1997) 
defines tools as “oral language, physical materials, written 
symbols, and skills students already have acquired” (p. 53). 
Tools include concrete materials (e.g., base ten blocks, coun-
ters, pattern blocks, measuring devices), representations (e.g., 
area models, number lines), technology (e.g., spreadsheets, 
graphing calculators). Mental math is also a tool that students 
should be able to use as a way to efficiently perform a task. In 
short, tools support students’ development of mathematical 
reasoning and thinking.

As students progress through K-12 mathematics, they 
should experience a variety of increasingly sophisticated tools 
to support their mathematics learning. For example, when 
thinking about measurement, young children might use con-
necting cubes to measure an object before introduction to a 
ruler. Once rulers have been introduced, students progress 
from measuring in inches to half inches to quarter inches to 
eighths of an inch and to metric measurements. Protractors 
are introduced as students begin measurement of angles. In 
addition to introducing more tools, we should consider how 
some tools can be used to support increasingly sophisticated 
ideas. For example, the use of area models supports students 
with multiplication of whole numbers, fractions, decimals, and 
polynomials. As we introduce more tools to students, carefully 
consider “in which ways students’ thinking might be shaped 
by using particular tools” (Hiebert, 1997, p. 63). And as we 
introduce more tools, we should help students think about 
how each tool supports their learning.

As students acquire understanding of more tools, they must 
also learn how to select an appropriate tool to support their 
work on a given task. For example, mental math is an appro-
priate tool for a third-grade student to use when asked to add 
495 and 85 rather than using paper and pencil or a calculator. 
A middle school student when solving a ratio problem might 

choose to use a ratio 
table or a bar model 
to represent thinking. 
When solving a task 
involving functions, 
high school students 
might choose to use 
paper-and-pencil to 
solve algebraically, or 
choose graph paper 
and represent the 
task graphically, or 
use technology (e.g., 
spreadsheet, graph-
ing calculator) to 
complete the task. 
As students acquire 
the use of more tools, 
teachers should make 
these available to students but allow students to select the tool. 
A caveat to consider is that the tool should support student 
thinking rather than take over the thinking for students.

Finally, students should be supported in learning to use the 
tool effectively. This might mean that young children need to 
learn how to align the beginning of the ruler (0 on the number 
line) with the object to be measured. When graphing data for 
a given situation, middle school students need to learn how to 
label axes and determine the scale to ensure that their graph is 
representative of the situation and communicates important 
features. For high school students, this might mean that they 
need to learn how to set the viewing window for a function 
situation rather than simply pressing “zoom fit.” 

As you begin the new school year, consider how you can 
support students in their development of Math Practice 5: 
Use appropriate tools strategically. Also, mark your calendars 
for the Fall CCTM Conference: October 10 (late afternoon) 
and October 11 (all day). This year’s theme is: Navigating New 
Standards, Charting New Practices. Join us at the conference 
to learn more about the Standards for Mathematical Prac-
tice and to learn from and network with colleagues across 
Colorado.

Hiebert, J., Carpenter, T.P., Fennema, E., Fuson, K.C., 
Wearne, D., Murray, H., et al. (1997). Making sense: Teaching 
and learning mathematics with understanding. Portsmouth, NH: 
Heinemann.

President’s Message
Catherine Martin, President
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Colorado Academic Standards Implementation
As we approach the start of the 2013-2014 school year, the 

full implementation of the Colorado Academic Standards is 
upon us.  Here are a few of the questions I have been mulling 
over with teachers as they work to ensure student mastery of the 
new standards.  

What is your back to school night plan for discussing the new 
standards?

* Over the last few months there has been a lot of
publicity about the new standards.  It is important for 
teachers to be ready to discuss with parents any ques-
tions that might arise.  CDE has put together a Colorado 
Academic Standards and Common Core Communica-
tion Toolkit to assist in answering typical questions from 
the community.   

Where do you and your fellow teachers go for clarification 
about on a standard? 

* I recommend two great resources that can help
with clarifying the standards.  The Arizona Department 
of Education version of our standards.  Next to each 
standard there are explanations and tasks to help clarify.  
Kansas Association of Teachers of Mathematics has also 
created some useful flip books that I highly recommend.  

How much do you know about PARCC?

* PARCC is the assessment consortia in which Colo-
rado is participating for the new standards.  The first 
new assessment will start during the 2014-2015 school 
year.  Take a moment and sign up for PARCC email 
updates.   Be sure to also check out the new Perfor-
mance Level Descriptors on the PARCC website; they 
came out this summer. 

Good luck with your ongoing implementation of the Colorado 
Academic Standards and check out the CDE Mathematics web-
site for more resources.

District Sample Curriculum Project
Over the last year the content specialists at the Colorado 

Department of Education, including me, worked with over 500 
teachers from across the state to build sample curricula for all 
ten content areas.  These samples (all 700+ of them) are cur-
rently available on the CDE website.  

This fall, the content specialists within the Office of Stan-
dards and Instructional Support will travel across the state 
to work with educators in district settings to build full units 
based on these unit overview samples. These developed 
units will include learning strategies, resource suggestions, 

differentiation options, and assessment ideas designed to help 
all students master the Colorado Academic Standards. 

During a three-day workshop delivered within a district, a 
team of educators will produce one full instructional unit for 
one grade and content area in each participating district (e.g., 
a 1st grade math unit or a 3rd grade science unit). This process 
reflects a model of educators working together to plan for the 
instruction of all students. Teams will be comprised of:  

2 general education teachers (content specialists) 

1 ELL teacher 

1 Gifted and Talented teacher 

1 Special education teacher 

1 Title One teacher (or one additional content teacher)

In addition, the content specialists will offer to host a one-
hour presentation with the entire district around the Colorado 
Academic Standards and the curriculum project.  

The goal is to have one sample unit build-out for each grade 
level in every content area completed and posted to the CDE 
website by January 31st, 2014.

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

Mary Pittman, Mathematics Content Specialist, Colorado Department of Education

Colorado Department of Education 
CDE Corner

http://www.cde.state.co.us/Communications/factsheets.html#23teachlearn
http://www.cde.state.co.us/Communications/factsheets.html#23teachlearn
http://www.cde.state.co.us/Communications/factsheets.html#23teachlearn
http://www.azed.gov/azcommoncore/mathstandards/
http://www.azed.gov/azcommoncore/mathstandards/
http://katm.org/wp/common-core/
http://www.parcconline.org/about-parcc
http://www.parcconline.org/about-parcc
http://www.parcconline.org/math-plds
http://www.parcconline.org/math-plds
http://www.cde.state.co.us/CoMath/index.asp
http://www.cde.state.co.us/CoMath/index.asp
http://www.cde.state.co.us/StandardsAndInstruction/SampleCurriculumProject.asp
http://www.cde.state.co.us/StandardsAndInstruction/SampleCurriculumProject.asp
mailto:pittman_m%40cde.state.co.us?subject=pittman_m%40cde.state.co.us
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Sara Delano Moore, Director of Mathematics & Science ETA hand2mind

Effective implementation of the Standards for Math-
ematical Practice is critical to successful implementation of 

the Common Core State Standards for Mathematics (CCSSM). 
Together, the eight practices “describe varieties of expertise 
that mathematics educators at all levels should seek to develop 
in their students” (CCSSI, 2010, p. 6). The content standards 
define what students need to understand and be able to do; the 
practices together define what it means to understand and to do 
mathematics well. One of the significant changes CCSSM brings 
to mathematics teaching and learning is a renewed focus on 
conceptual understanding. Manipulatives and physical models 
are critical for student success. This article will focus on the role 
of manipulatives in classroom instruction and provide strategies 
for effective implementation of manipulative-based instruction 
at all levels.  

What are manipulatives?
Throughout the CCSSM, reference is made to using con-

crete or visual models, working with objects, and connecting 
mathematical representations to real world situations. In the 
Standards for Mathematical Practice, manipulatives are most 
directly linked to Practice 5: Use appropriate tools strategically. 
John Van de Walle and his colleagues (2013) define a mathe-
matical tool as, “any object, picture, or drawing that represents 
a concept or onto which the relationship for that concept can 
be imposed. Manipulatives are physical objects that students 
and teachers can use to illustrate and discover mathematical 
concepts, whether made specifically for mathematics (e.g., con-
necting cubes) or for other purposes (e.g., buttons)” (p. 24). As 
Van de Walle notes, it is important to recognize that manipula-
tives include both formal mathematical tools (Cuisenaire Rods, 
algebra tiles, or pattern blocks) and informal tools (beans, 
buttons, or string).  

The formal tools are important because they are designed 
with specific features to illuminate important mathemati-
cal ideas. Cuisenaire Rods illustrate ideas of fractions or the 
connection between multiplication and addition because their 
lengths are fixed at specific intervals. The common unit length 
of pattern blocks allows larger geometric shapes to be built 
and discussed.   A challenge in many classrooms is availability 
of appropriate formal manipulatives.  In these cases, informal 
tools allow access for every child. While there may not be a 
sufficient supply of base ten blocks for each child to take a set 

home, each child can take home coffee stirrers and dry beans 
to work with while doing homework. The relationships will not 
be as precise using the latter tools, but a child who has a solid 
foundation will be able to work successfully with these tools as 
support.  

What does research tell us about teaching with 
manipulatives?

Research tells us that teaching with manipulatives is effec-
tive. The recent National Council of Supervisors of Mathemat-
ics (NCSM) Position Statement on the use of manipulatives 
(NCSM, 2013) includes a summary of this research. This sec-
tion will discuss three research summaries briefly.  

In its 2009 report on Response to Intervention in Math-
ematics, the Institute for Education Sciences finds that, 

“research shows that the systematic use of visual representa-
tions and manipulatives may lead to statistically significant or 
substantively important positive gains in math achievement” 
(pp. 30–31). An analysis of NAEP data also suggests that the 
use of hands-on materials is highly effective. The findings note 
that “when students are exposed to hands-on learning on a 
weekly rather than a monthly basis, they prove to be 72% of a 
grade level ahead in mathematics” (Wenglinsky, 2000, p. 27). 
Finally, Adding It Up (National Research Council, 2001) sum-
marizes its analysis of the research on teaching with manipula-
tives in this way:

“The evidence indicates, in short, that manipula-
tives can provide valuable support for student 
learning when teachers interact over time with 
the students to help them build links between 
the object, the symbol, and the mathematical 
idea both represent” (p. 354).

Both Adding It Up and the RTI report discuss the importance 
of effective instructional strategies for teaching with manipu-
latives. Students must build connections between the objects 
used and the mathematics represented in order for these tools 
to support learning. The RTI report includes a discussion of 
the research supporting the Concrete - Representational - 
Abstract cycle of teaching with manipulatives. This cycle will be 
illustrated in the example that follows.  

Teaching with Manipulatives: 
Strategies for Effective Instruction

SPONSOR PARTNER FEATURE ARTICLE
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Concrete - Representational - Abstract Instructio

Concrete is the term used for the phase of instruction where 
students are actively working with concrete representations 
of mathematics using manipulatives.  Representational is 
the term used for sketching the manipulative work; students 
create their own representations of the physical models. 
Abstract is the term used for formal mathematical notation, 

“book math.” The gears in the graphic are important—notice 
that Concrete and Abstract are connected only by Representa-
tional. They do not connect directly. Research tells us that this 
is an effective instructional cycle for teaching with manipula-
tives. While all three phases are important, the length or scope 
of each phase will vary depending on the mathematical topic 
and the age/developmental stage of the student. In primary 
grades classrooms, much time will be spent on concrete and 
representational work, with abstract notation used for sum-
marizing thinking. As students mature and their mathematics 
becomes more complex, these ratios will change.  

This article will use two-digit multiplication as the content 
for an example of the CRA cycle.  This example is chosen spe-
cifically for its connections into algebra and secondary math-
ematics: while the early part of the lesson addresses elemen-
tary content, the connections to secondary mathematics are 
strong. This may be a lesson high school teachers wish to teach 
to establish a foundation for binomial multiplication and its 
connections to the multiplication algorithms already familiar 
to students.  

Common Core State Standards for Mathematics build an 
idea of multiplication as area, initially  by thinking about 
arrays (e.g., 2. OA.C.4) and then moving formally to area with 
third grade standards such as those in the cluster 3.MD.C: 
Geometric Measurement: understand concepts of area and relate 
area to multiplication….  Using color tiles, this might look like 
the following illustration of 2 x 3 = 6.  

Across the upper illustration, the factors are represented 
by red color tiles and the product (or area) by the six green 
color tiles. The use of color helps students distinguish between 
factor and product—an important distinction since students 
still thinking about addition will sometimes say that 2 x 3 = 
11 because they count all the tiles on the figure.  In the second 
row, the idea of the distributive property is illustrated. What 
happens if we make our second factor one square longer?  The 
yellow square indicates the additional unit in the factor and 
the blue squares the two additional units in the product. Once 
students understand these ideas, they are prepared to begin 
multiplying two-digit numbers with base ten blocks.  

In Figure 3, three representations are given for the multipli-
cation sentence 12 x 14 = 168.  At the right is the traditional 
algorithm, often confusing for many students. At the upper 
left, the concrete representation of the statement is presented.  
Green base ten blocks are used to build two trains, a vertical 
train of one rod and two units for the factor twelve, and the 
second horizontal factor (14) is built from one rod and four 
units.  



 2013 CCTM 7

Colorado Mathematics Teacher

The product of 12 and 14 is represented by the area of the 
rectangle outlined by the factors and this area is built with the 
yellow base ten pieces.  A flat is used to represent the product 
of 10 x 10 in the lower left, rods are used to represent 2 x 10 = 
20 (upper left) and 10 x 4 = 40 (lower right) and then units are 
built to show that 2 x 4 = 8.  These various yellow pieces have 
a total value of 168, our product.  Students know they have 
the correct product because they have built a rectangle of the 
correct size.  Even those who are confused by the algorithm 
or have yet to master basic facts can be successful with this 
hands-on strategy.  

Recall that our learning cycle is called CRA. The base ten 
blocks represent the concrete and the algorithm represents the 
abstract. Students will not always have base ten blocks avail-
able to them so a strategy for sketching the problem is impor-
tant.  At the bottom center of Figure 3, the same computation 
is sketched using a square, line segments, and dots. Students 
often want to sketch quite precisely, subdividing the flat into 
100 units for example – the strategy of having them write 
the value 100 in the square often pre-empts this and reminds 
them of the value of this piece.  

While this base ten block model is quite effective for multi-
plying two digit numbers, it has at least two limits. First, it is 
impractical for larger two-digit factors and second, it cannot 
readily be used to represent multiplication with three or more 
digits in a factor. The next images present alternative models 
that will generalize more easily.  

The left side of Figure 4 shows an alternate presentation 
of the problem, more abstract than either the base ten block 
model or the stick sketch.  In this case, the problem is repre-
sented in a rectangle with two sides labeled by the factors writ-
ten in expanded notation.  The various terms are then multi-
plied (distributed) by filling in each cell with the product of the 
related factors.  10 x 10 = 100.  2 x 10 = 20.  10 x 4 = 40.  2 x 4 
= 8.  The sum of the four numbers in blue is 168, the solution 
for this example. This representation is identified as a Pun-
nett square after the array geneticists use to identify possible 

combinations of genes.    

On the right side of Figure 4, the same problem is presented 
in a fifth way using the strategy partial products. This is a stan-
dard algorithm for multiplication where terms are multiplied 
in turn, always naming the number as its value not the digit. 
Beginning from the right, 4 x 2 = 8.  4 x 10 (the 1 in the tens 
place in twelve) is 40, written on the next line. Ten times 2 is 
20, and finally, 10 x 10 = 100. Students do not have to think 
about moving over, filling in zeros, or other challenges of the 

traditional algorithm; they complete each simple product in 
turn and then sum.  

Both of the strategies in Figure 4 will work for two factors of 
any size.  Figure 5 shows both strategies for the problem 1234 
x 56 = 69,104. For the Punnett square on the right, each factor 
is written on the array in expanded notation and then each 
distributed product is recorded. For partial products on the 
left, each successive multiplication is recorded by its value and 
the resulting eight numbers are added to give the final result.  

The strategies shown here move across the three phases of 
the CRA cycle, always making clear that the varied approaches 
are related to one another. The single product of 10 x 10 
= 100 can be found in each strategy and students can see 
how it relates to the other terms in the computation.  These 
strategies address a variety of standards in grades 3 and 4, 
particularly focused on the Operations & Algebraic Thinking 
and Number & Operations in Base Ten domains. Standard 
4.NBT.B.5, Multiply a whole number of up to four digits by a one-
digit whole number, and multiply two two-digit numbers, using
strategies based on place value and the properties of operations.
Illustrate and explain the calculation by using equations, rectangu-
lar arrays, and/or area models” is the particular emphasis of this
discussion.

It is important to note that the algorithm (teachers can 
choose to move students to the traditional algorithm from 
partial products) is presented as one of the final steps in the 



Colorado Mathematics Teacher

8 CCTM  2013

instructional sequence.  Partial products is the most efficient 
of the various strategies presented (base ten blocks for con-
crete, stick diagrams or Punnett squares for area/array-like 
representations) and it builds conceptually from the most 
concrete model. This approach is important for building con-
ceptual understanding and for laying a foundation for multipli-
cation of binomials in algebra.  

Figure 6 shows the same basic problem but using X where 
ten appeared in the arithmetic example.  Now the multiplica-
tion problem is two binomials, (x + 2)(x + 4) . The figure shows 
the product built with algebra tiles and presented in a Pun-
nett square format. Expanding to include negative factors is 
possible but beyond the scope of this article. [The flip chart file 
mentioned in the note at the end of this article does include 
an example of multiplying (x + 1)(x - 1) using Algeblocks.]  For 
students to see that multiplication of algebraic terms follows 
familiar patterns reinforces the internal connections which 
make mathematics powerful.  

Benefits of this Approach
This manipulative-based approach to instruction has several 

benefits.  First, the standards tofor mathematical practice 
are fully integrated into instruction.  Students are reason-
ing abstractly and quantitatively when they move from one 
strategy to another. They are learning to use a variety of tools 
strategically. Tools here include manipulatives and a variety 
of paper/pencil representations. Precision is required when 
identifying the value of numbers, not just the digit printed on 
the page.  

Second, multiplication is emphasized as an operation with a 

common meaning across multiple aspects of mathematics.  For 
many students today the term multiplication means many dif-
ferent things, depending on what sort of terms are being mul-
tiplied. Whole number multiplication is entirely different from 
multiplying fractions or binomials. The use of a consistent 
model (and the area model can be used with multiplication of 
fractions as well) presents the operation as a more connected 
construct.  

Third, deep conceptual understanding and connections 
help students to be able to solve problems, even if they don’t 
remember the algorithm. Students have a variety of tools 
available to them and are able to use what works best in a 
given setting or for a given problem. This variety of tools, com-
bined with the limits of some models, helps students learn to 
use tools in strategic ways.  

Strategies for Effective Implementation
Teaching with manipulatives requires good organization 

and classroom management.   As Practice 5 suggests, these are 
mathematical tools, not toys, and students should work with 
them as such.  It is still important, however, to give students 
unstructured time to explore manipulatives before beginning 
formal work with them. With older students, this may take the 
form of three minutes to see what you notice about the tools 
and how you might use them for mathematics. With younger 
students, the manipulatives might be available for exploration 
at a center or station before being used in whole class or small 
group lessons.  
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John Hattie’s book Visible Learning for Teachers (2012) sug-
gests that classrooms require balance among talking, listen-
ing, and doing for both teachers and students. Manipulatives 
are powerful instructional tools because they provide active 
content for all of these actions. This is most effective when 
students are working in small groups and can discuss their 
manipulative work with their collaborators. For teachers, this 
means that establishing productive systems for working in 
small groups is important.  

Teachers will want to think about how they organize 
manipulative materials.  They should be readily available to 
students at all times. This could mean storing them in student/
small group bundles at student desks or having them clearly 
labeled on shelves where students can get them as needed. For 
older students, there is sometimes a perception that using 
manipulatives is a “babyish” action; in this case, storing them 
at student desks often makes students more willing to use 
them--as their actions, while visible, are not as public.  

As lessons are planned, teachers should keep the CRA cycle 
in mind. As stated earlier, the proportion of time spent in each 
phase will vary depending on the mathematical topic and age/
stage of the learner. By high school, students have developed 
more abstract thinking capabilities and the concrete phase 
may, at times, be served by a discussion of the real-world situ-
ation represented by the mathematics. This is most effective if 
the real-world example is one familiar to the students through 
daily experience. Even in calculus class, there is real power in 
creating a shape from play-dough and slicing it thinly to rep-
resent the calculation of volume by integration. To adults, this 
seems concrete enough from its description, but for students, 
the act of creating a simple shape and slicing it into pieces 
grounds the abstract ideas of calculus in powerful ways. Now 
the sketches and representations in a textbook or generated 
by computer software have a physical representation, and the 
ideas make sense in very real ways.  

Closing Thoughts
While manipulatives are familiar tools for mathematics edu-

cators, they are not a consistent part of instruction in every 
mathematics classroom. Research suggests that regular use 
of manipulatives, supported by active connections between 
the manipulatives and the mathematics through sketches and 
representations, improves student learning and achievement. 
Both Standard for Mathematical Practice 5 and the CCSSM 
Standards for Mathematical Content reinforce the power and 
potential of manipulatives to support student learning.  

Note: 
All manipulative images were created using virtual manipu-

lative resource packs available from ETA hand2mind. An 
ActivInspire flipchart of the images is available for download 
in conjunction with this article. If you wish to have this addi-
tional file, email Sara Moore at smoore@hand2mind.com
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In this article I share an activity implemented in a pre-
service elementary teachers methods course offered for math 

emphasis students in the mathematics department. The goal of 
the activity is to introduce one of the Common Core Standards 
for Mathematical Practices: Use appropriate tools strategically.  
This particular practice states that proficient students consider 
the available tools when working on mathematical tasks. These 
tools are not limited to technological tools, and include concrete 
models, a ruler, a protractor, and others. For students to con-
sider using any of such tools, it is important that these tools are 
part of their learning environment on a regular basis. In other 
words, students need to be familiar with tools in a way that 
they have a sense of how a tool could help them get insight and 
contribute to solution of a given task.  Furthermore, use of such 
tools needs to deepen student understanding of concepts and 
contribute to the inquiry process.  

My students in the course were provided with the explanation 
of this practice, as stated in the Common Core Standard, and our 
activity started with discussion on what they understood from 
this explanation. They then provided examples from their prior 
experiences as students using tools (e.g., concrete models for 
fractions) and the ways the tools contributed to understanding 
of a concept or deepen their understanding. As students started 
to pose similar questions such as how to select and use tools 
appropriately in the classroom as teachers, we proceeded to the 
second part of the activity. We found some free mathematics 
applications software (apps) that seemed to address some of 
the K-6 mathematics content. Students downloaded the apps 
to iPads or to their phones. In pairs, students explored the apps 
freely to make themselves familiar with each one. As a teacher 
my goal was to help my students understand the importance of 
the use appropriate tools strategically practice. I asked them to 
think about how each app could contribute to their students’ 
understanding of a concept.  To guide my students’ thinking on 
this particular question, I asked them to use the task-analysis 
guide (Smith & Stein, 1998) to sort apps by addressing which 
cognitive demand stands out or by possible use in classrooms. 

The task-analysis guide helped my students to think about the 
appropriate use of tools to deepen understanding of concepts, as 
the guide delineates the levels of cognitive demand. Smith and 
Stein (1998) provide four categories of cognitive demand: mem-
orization, procedures without connections to concepts or mean-
ing, procedures with connections to concepts and meaning, and 

doing mathematics. These categories are used to sort tasks into 
lower and higher levels of demand. For example, memorization 
is one of the lower-level demands in the guide, whereas doing 
mathematics is categorized as a higher-level one.  For each level, 
the authors provide a list of characterization. One such example 
from the list of characteristics for higher-level demands for 
doing mathematics is that a task demands self-monitoring or 
self-regulation of one’s own cognitive processes. 

As student-pairs proceeded in analysis of apps and their uses, 
we noticed most of the chosen apps were promoting memoriza-
tion or procedures without connections. Students were asked 
a follow-up question of how particular apps could be used to 
promote higher-levels of demands. With this question, students 
started the third part of the activity in which they were asked to 
create a lesson that used one of the apps that promotes deeper 
understanding of a concept. During student presentations of 
their lessons, they all agreed on the importance of considering 
their students’ ages, grade level, prior knowledge, and experi-
ence with apps as contributing factors for apps to be considered 
useful. Similar factors were also addressed together with class-
room norms and expectations in the Smith and Stein (1998) 
article.

My students’ main take-home message of this three-part 
activity was that the implementation of apps (or tools) could 
result in different levels of cognitive demand, and posing ques-
tions similar to “what would the use of this tool promote in 
terms of cognitive demands” during lesson planning could help 
in better use of apps. The way we ask students to use tools in 
the classroom could help them learn a concept deeply or only 

How to Choose Appropriate Apps  
Addressing Cognitive Demands

FROM COLLEGE TO THE CLASSROOM

Gulden Karakok, Assistant Professor, School of Mathematical Sciences, University of Northern Colorado
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provide further procedural practices. Even though my students 
focused on apps, the activity could be modified to focus on 
other tools such as concrete models.  

On a side note related to use of technological tools, in its 
January 2013 issue, Technology and Learning magazine provided 
a list of new tools for the Common Core. As one goes through 
this list of resources, there are some important questions that we 
need to ask. Sarama and Clements provide some of these ques-
tions in the magazine’s April 2013 issue. These questions could 
help you see through the stamp of “aligned with Common Core 
standards.”
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In January, the Denver Public Schools Mathematics Teacher
Leadership Cadre met to review and recommend online 

resources that students could “play” to help prepare them for 
the new expectations of the Common Core Standards for Math-
ematics (CCSSM).  We reviewed over 100 free online activi-
ties.  Below are a few of the online activities that will help our 
students deepen conceptual understanding by engaging with 
virtual manipulatives and visual representations.  These high 
quality technology resources are provided for free on the NCTM 
Illuminations website.  

Counting and Cardinality: Okta’s Rescue 
We recommend Okta’s Rescue at: http://illuminations.nctm.

org/Activities.aspx?grade=1 for K-1 primary students.  This 
game combines subitizing and basic number line concepts and 
supports K.CC.4: Understand the relationship between numbers 
and quantities; connect counting to cardinality. 

The objective of the game is to quickly collect as many oktas 
as you can either by transporting them individually or in a 
group before the timer runs out.  Students move a slider on 
a number line to show the total number of oktas saved in the 
given time interval.  Initially, students begin with counting by 
ones but soon learn they can earn a higher score by identifying 
groups of oktas to save them more quickly.  The activity has 
three levels so students can start working with a small range 
of numbers (1–6) and progress to identifying and counting 
numbers (1–18).  

Measurement: The Coin Box
The Coin Box exploration http://illuminations.nctm.org/

Activities.aspx?grade=1 increases student proficiency with 
money concepts by giving students the opportunity to count, 
collect, exchange, and make change.   Coin Box will help second 
grade students master 2.MD.8: solve word problems involving 
dollar bills, quarters, dimes, nickels, and pennies using $ and cent 
symbols appropriately.

Each of the explorations in Coin Box can be played in coin 
view or a tile view.  The tile view visually emphasizes the value 
of the coins.  This feature is especially helpful when playing 
the making change games.  Students who have the common 
misconception that you will receive 28 cents back in change 
for an item that costs 82 cents when you pay with a dollar will 
see the difference when you play in the tile mode.  First, they 
fill in the 100s grid with red coin tiles for the amount owed.  
Then, they fill in the remaining with blue coin tiles to show the 
amount of change needed.  They type in the amount of change 
and press the green check mark to see if they are correct.  We 
found that although this activity took a few minutes for the 
teacher to feel comfortable with all of the control buttons, the 
visuals presented in this game make some challenging concepts 
about the value of money more clear for struggling students.  
Working with the tile mode also lays the foundation for under-
standing decimals in the intermediate grades. 

Dawn Bauer & Beth Vinson, Denver Public Schools

Technology Activities from the 
Illuminations Website

YOUR TECHNOLOGY CORNER

http://illuminations.nctm.org/Activities.aspx?grade=1
http://illuminations.nctm.org/Activities.aspx?grade=1
http://illuminations.nctm.org/Activities.aspx?grade=1
http://illuminations.nctm.org/Activities.aspx?grade=1
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Number and Operations in Base Ten: The 
Quotient Cafe

Explore the activity The Quotient Café at http://illumina-
tions.nctm.org/ActivityDetail.aspx?ID=224 to help reinforce 
the steps involved in partial quotients division.  Standard 
4.NBT.6 in the math CCSS calls for students to: find whole-
number quotients and remainders with up to four-digit dividends
and one-digit divisors, using strategies based on place value, the
properties of operations, and/or the relationship between multi-
plication and division.  Illustrate and explain the calculation by
using equations, rectangular arrays, and/or area models.

In The Quotient Café, students can either input their own 
divisor and dividend or just ask for a random problem to be 
generated.  The fun comes in when they get to choose what 
character represents the divisor (ex: dinosaurs) and what food 
or object represents the dividend (ex: waffles).   The characters 
sit around a table with the food items placed in the center.  The 
activity prompts students with questions such as, “How many 
should each dinosaur take?”  Once a partial quotient is inserted 

by the player, the dinosaurs grab that number of waffles and 
then it prompts, “How many were taken this round?  How many 
are left?”  Play continues in this manner until all the food items 
have been dished out.  If there is a remainder, the player is asked 
what we should do with it—“leave the extras on the table or 
divide the extras.”   Once the final quotient is found, the charac-
ters dance around the table.   

Since the standard algorithm for division isn’t a require-
ment in the CCSSM until 6th grade, The Quotient Café is a 
perfect way for students to truly get a sense of the “chunking” 
required when dividing, and what should happen when there is 
a remainder.  

We found that while reviewing the mathematical activities 
on the Illuminations website, many of the games were engaging 
and provided just enough scaffolding through visual supports 
for even the most reluctant mathematician.   Teachers, students, 
and parents will love these free online activities. Who wouldn’t 
enjoy practicing mathematics while saving oktas, playing with 
money, and watching dinosaurs dance around a table after a 
meal of wholesome waffles?

http://illuminations.nctm.org/ActivityDetail.aspx?ID=224
http://illuminations.nctm.org/ActivityDetail.aspx?ID=224
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When I was asked to write this article, a million topics
came to mind. If I had the opportunity to share my 

thoughts on education, what should I discuss?  Student achieve-
ment?  Growth? Teacher evaluations?  Then I looked inward and 
asked, “What is most important?”  For me, one simple answer 
rose to the top: Learning.  

Learning has always been a highly debated issue in educa-
tion. The usual questions are: How do you make it work?  What 
works best?  Why does this work better than that?  Many educa-
tion professionals spend most of their days trying to understand 
this seemingly mystical phenomenon. We have all sat in those 
meetings, discussing the results of learning (test scores, behav-
ior, the list goes on and on).  However, all we really want to do is 
to capture that learning moment, when the students just “get” it.  

If you talk to any teacher, they can describe to you what 
happens in that learning moment—the awesome feeling of 
having empowered, engaged, and thoughtful students filling the 
classroom with an indescribable buzz.  For me, this moment 
is how I feel when my students are engaged in Math Design 
Collaborative Lessons (MDC FALs). If you are new to the work 
of MDC you may be wondering where these Formative Assess-
ment Lessons come from. 

The Formative Assessment Lessons stem from the Mathemat-
ics Assessment Project:

The Mathematics Assessment Program (MAP) aims to 
bring to life the Common Core State Standards (CCSSM) 
in a way that will help teachers and their students turn 
their aspirations for achieving them into classroom 
realities. MAP is a collaboration between the University 
of California, Berkeley and the Shell Center team at the 
University of Nottingham, with support from the Bill & 
Melinda Gates Foundation. The team works with the 
Silicon Valley Mathematics Initiative and school systems 
across the US and UK to develop improved assessment. 
(http://map.mathshell.org/materials/background.php)

These lessons ignite students in pushing each other to think 
deeper, explain more clearly, and take ownership of their under-
standing of mathematical content. This whirlwind of excitement 
translates into powerful learning. What makes this resource so 
compelling, and why does it work? 

A basic understanding of student schema. 
If you have had the opportunity to explore a FAL (Formative 
Assessment Lesson), you know that every task starts with the 
pre-assessment. However, unlike your typical set of questions 
relying on student precision, these focus on student process. 
The questions are designed to elicit mathematical understand-
ing by delving into student misconceptions and strengths.  It 
works because it provides students and teachers alike with an 
important access point to enriching content knowledge.

Deep and meaningful tasks.
After a clear foundation of student schema has been uncov-
ered, the FALs then provide students a window into further 
mathematical process. The tasks range from real world 
applications to thought provoking “puzzles.”  During a task, 
students work collaboratively to stretch their thinking by 
making connections between prior knowledge and new 
content, critique the work of others, or develop a common 
solution. Combined, these techniques provide students with 
an out-of-the-box experience. 

Discourse. 
Discourse has long been important in English, history, and 
even science classrooms, but it now has made its debut in 
math. This idea of having students discuss their thinking is 
not new, and many talented mathematics teachers have been 
striving to do this for some time.  The difference in the FALS 
discourse is that students are engaged in the development of 
new ideas.  By developing, questioning, and extending their 
thinking, they are not only able to discuss their work, but can 
confront their own understanding.

Not only do the lessons help build students’ schema, but 
they can also be diverse in type: problem solving focused or 
concept focused. 

Problem Solving Focused Lessons:
Problem solving FALs help a teacher acquire information on 

how students are developing their ability to convey the CCSS 
Standards for Mathematical Practice and a range of mathemati-
cal concepts. They combine a student’s conceptual understand-
ing with a focus on transferring their understandings to new 
situations. Students engage in these FALs almost instantly and 
struggle with the ambiguity of transferring and applying. In par-
ticular, Generalizing Patterns: Table Tiles  (http://map.mathshell.
org/materials/lessons.php?taskid=215&subpage=problem), asks 
students to reason geometrically and abstractly. While engaged 

Formative Assessment Lessons:  
Teaching Students How to Learn 

ASSESSMENT

Tiffany Utoft, Mountain View HS, Loveland, CO and Integration Manager, Colorado integration Project

http://map.mathshell.org/materials/background.php
http://map.mathshell.org/materials/lessons.php?taskid=215&subpage=problem
http://map.mathshell.org/materials/lessons.php?taskid=215&subpage=problem
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in the lesson, students are pushed beyond the 
normal constraints and asked to draw from a 
wide variety of background knowledge, all the 
while applying their mathematical understand-
ing. The ease of the FALs come from their ability 
to mesh into many different courses and at 
varying times of the year. With a wide variety of 
access points, these FALs work in appealing to 
all types of learners at their individual level: dif-
ferentiated instruction at its best! 

Concept Focused Lessons:
Concept focused FALs provide a different 

approach, by aiding the teacher in understand-
ing a student’s learning of a particular set of standards linked 
into general concept. While these FALs a have greater depth of a 
particular concept, they are very much embedded into the Prac-
tice Standards. The concept FALs push students to demonstrate 
a deep and wide understanding and method of communicating 
mathematics through an assortment of lenses. One example 
includes, Forming Quadratics  
(http://map.mathshell.org/materials/lessons.php?taskid=224&su
bpage=concept). Within this lesson, students are asked to make 
connections between different equations of a quadratic and 
the graph. The students are pushed to draw these connections 
themselves and partake in an activity that helps build on their 
own schema.  

While engaged in a FAL (regardless of the type), ele-
ments combine in perfect harmony; you are standing in your 

classroom listening to a symphony composed by Bach, him-
self.  It’s a symphony of learning, composed with the essential 
understanding of student schema, mixed with the complexity of 
the tasks, and cultivated with discourse combined to bulldoze 
over any mediocre day.  This symphony translates into unprec-
edented learning.

Learning is that tricky combination of balancing student 
knowledge and confidence.  Using a MDC FAL, we access the 
root of that knowledge and provide students confidence to 
expand it further.  As we provide meaningful connections to the 
content, students will learn, grow, and achieve.  In an age when 
we measure teacher practice by using student achievement, I am 
left wondering.  How do we quantify this learning?  How can we 
take that special learning moment, so empowering and moving, 
and capture it? 

http://map.mathshell.org/materials/lessons.php?taskid=224&subpage=concept
http://map.mathshell.org/materials/lessons.php?taskid=224&subpage=concept
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PARCC (Partnership for Assessment of Readiness for
College and Careers) is just around the corner!  We are 

moving closer to using these new assessments that will measure 
students’ proficiency on the Common Core State Standards 
(CCSS). Here are some FAQs (Frequently Asked Questions) 
about PARCC.

Colorado is a PARCC state—what does that 
mean?  
Colorado has become a governing state in PARCC, and as 
such, is charged along with others to develop a common set 
of K-12 assessments in literacy and mathematics, anchored in 
what it takes to be ready for college and careers. In 2014-15 our 
students, along with students from over 20 states, will take the 
PARCC assessment. This assessment will replace TCAP.

Where can I find information about PARCC?  
The PARCC website (www.parcconline.org) offers item and 

task prototypes and other resources whose primary purpose is 
to provide information and support educators as they transition 
to the CCSS and PARCC assessments. The dynamic, online pro-
totypes presented on this website are designed to shine a light 
on important elements of the CCSS and to show how critical 
content in the standards may be manifested on PARCC’s next-
generation, technology-based assessments.

What is included in the Common Core State  
Standards for Mathematics (CCSSM), and where 
can I find them?   
CCSSM include Standards for Mathematical Content and Stan-
dards for Mathematical Practice: 

Standards for Mathematical Content are a balanced combina-
tion of procedure and understanding. 

Standards for Mathematical Practice describe ways in which 
developing student practitioners of the discipline of math-
ematics increasingly ought to engage with the subject matter, 
as they grow in mathematical maturity and expertise through-
out the elementary, middle, and high school years. 

Expectations in the Content Standards that begin with the 
word “understand” are often especially good opportunities to 
connect the practices to the content. Students who lack under-
standing of a topic may rely too heavily on procedures. Without 
a flexible base from which to work, they may be less likely to 
consider analogous problems, represent problems coher-
ently, justify conclusions, apply the mathematics to practical 

situations, use technology mindfully to work with the math-
ematics, explain the mathematics accurately to other students, 
step back for an overview, or deviate from a known procedure 
to find a shortcut. In this respect, those content standards that 
set an expectation of understanding are potential “points of 
intersection” between the Standards for Mathematical Content 
and the Standards for Mathematical Practice. These points of 
intersection are intended to be weighted toward central and 
generative concepts in the school mathematics curriculum 
that most merit the time, resources, innovative energies, and 
focus necessary to qualitatively improve student achievement in 
mathematics. Both the Standards for Mathematical Content 
and the Standards for Mathematical Practice will be assessed 
on PARCC.

What are the Instructional Shifts associated with 
the Common Core State Standards?  

With the CCSSM come three important instructional shifts 
outlined below:  

1. Focus: Narrow and deep emphasis based on standards.
Teachers significantly narrow and deepen the scope of
how time and energy is spent in the math classroom.
They do so in order to focus deeply on the concepts that
are emphasized in the standards, so that students can
engage in the mathematical practices, reach strong foun-
dational knowledge and deep conceptual understand-
ing, and transfer mathematical skills and understanding
across concepts and grades.

2. Coherence: Across grades and to major topics within
grades. Teachers connect the learning within and across
grades, so that, for example, fractions or multiplication
develop across grade levels, and students can build new
understanding onto foundations built in previous years.
Teachers can then begin to count on deep conceptual
understanding of core content and build on it. Each
standard is not a new event, but an extension of previous
learning. An example of linking within grade is in third
grade where the concepts of multiplication and area are
linked.

3. Rigor: Equal intensity of conceptual understanding,
procedural skills and fluency, and application.

a. Conceptual understanding means that teach-
ers teach more than “how to get the answer”
and support students’ ability to access
concepts from a number of perspectives, so

PARCC 101 for District Leaders
ASSESSMENT

Juli Lenzotti, Denver Public Schools
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that students are able to see math as more 
than a set of mnemonics or discrete proce-
dures.  Students demonstrate deep concep-
tual understanding of core math concepts by 
solving short conceptual problems, applying 
math in new situations, and speaking about 
their understanding. 

b. Procedural skill and fluency highlight the
fact that students are expected to have speed
and accuracy in calculation. Fluency supports
students in being able to understand and
manipulate more complex concepts. To be
fluent is to flow. Fluent isn’t halting, stum-
bling, or reversing oneself. It means more or
less the same as when someone is said to be
fluent in a foreign language.

c. Application, provides opportunities and
expectations for students to use math and
choose the appropriate concept for applica-
tion even when they are not prompted to
do so. Teachers provide opportunities at all
grade levels for students to apply math con-
cepts in real world situations.

What are PARCC Model Content Frameworks? 
The Model Content Frameworks are intended to serve as 

a bridge between the Common Core State Standards and the 
PARCC assessments.  PARCC developed the Model Content 
Frameworks to help:  

inform development of item specifications and blueprints for 
the PARCC assessments, and

support implementation of the Common Core State 
Standards.

What are the Assessments associated with 
PARCC?   
The authors of the CCSSM describe them as promises we intend 
to keep for our children as we prepare them for a future that we 
can’t yet describe. The assessments that will be used to moni-
tor student progress toward college and career readiness are 
designed to engage students in learning, while assessing their 
progress.  Assessments will determine whether students are 
college- and career-ready, or on track. They will measure the 
full range of the CCSSM, including standards that are difficult 
to measure (e.g., Standards for Mathematical Practice). Assess-
ments will be online and make use of innovative technology. 

Two assessments will be required.  The Performance-based 
Assessment (PBA) will be given about 75% of the way through 
the school year. It will make use of extended tasks to assess 
students’ abilities to apply both concepts and skills. The End-
of-Year Assessment (EOY) will be given about 90% of the way 
through the school year. It will be totally machine scored and 
make use of innovative, computer-based items.  (Note:  PARCC 
does not use adaptive testing).  Task types include:

Type I (PBA and EOY): Machine scored, focusing on major 
content and/or fluency. 

Type II (PBA): Hand scored (or machine scored if innovative), 
focused on expressing reasoning.

Type III (PBA): Hand scored (or machine scored if innovative), 
focused on modeling/application.

What is the timeline associated with PARCC (grades 3 
through 11)? 

 2015 - Online PARCC tests in literacy and math 
for grades 3-11 (replaces TCAP) 
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One District’s Story—Moving Toward PARCC

Reid Straabe is the Superintendent of Vilas Schools and has 
been involved in University of Northern Colorado’s “Tools 
and Technology for Mathematics: Improving Teacher Quality” 
Project, where his focus has been on preparing students for 
PARCC.  

CMT:  Describe how your district has raised awareness of the 
Common Core State Standards (CCSS).  When did you begin 
the CCSS introduction for elementary, middle, and high school 
teachers?

Reid:  We discussed common core last fall (2012) 
and have made use of the state evaluation form to help 
teachers increase awareness.  Additionally, teachers will 
spend two days at a state standards workshop hosted by 
CDE in June (2013).  As professional development funds 
become available through a grant, more time will be 
spent focusing on the CCSS.

CMT:  How have you supported your district to understand 
the instructional shifts required by the CCSS?

Reid:  We have addressed the common core con-
cept and the expectations of student achievement 
through teacher evaluations. Teachers are required to 
produce artifacts to support their efforts to increase 
achievement.

CMT:  What has been the greatest learning as your district 
has gotten a sense of the expectations for students? How have 
these learnings shaped instructional implications for your 
work?

Reid:  Because of the fact that a district needs to 
demonstrate student achievement and student academic 
growth to positively impact their learning, teacher 
instruction and accreditation has been brought to the 
table.  Instructional strategies will support the expected 
package of assessments that will be used, and the per-
centage weight each carries in the student achievement 
piece has implications for staff evaluation.

CMT:  What has been your greatest learning as your district 
has examined PARCC items and task prototypes?

Reid:  The PARCC items will require that students have 
had exposure to these types of exercises and assess-
ments prior to the actual implementation of PARRC. 

Opportunities for students to engage in the rigorous 
mathematical tasks so they will be able to answer ques-
tions properly and correctly is a challenge.

CMT:  What has your district done to assess the technology 
demands required by PARCC?

Reid:  We made a request for that information this 
. Specifications include 5 MB/sec bandwidth, 2 

GHz processor speed, and 1 GB memory.   At Vilas, the 
district determined that adequate bandwidth is avail-
able for the district and appropriate laptops were pur-
chased that will handle the PARCC assessments.  We also 
purchased Tenmarks student subscriptions because they 
have lessons that mirror the expectations of PARCC.

CMT:  What are your next steps?
Reid:  Continued student and staff exposure to PARRC 

compatible software, such as Tenmarks, will be ben-
eficial. We also plan to participate in any professional 
development offered by CDE.

Join the PARCC conversation by participating in the Admin-
istrator Session, “Leading Math in the New Standards Era,” at 
the 2013 CCTM Conference, Thursday, October 10 from 12:00-
3:30 p.m.  You can register for this session and for the confer-
ence on the CCTM website www.cctmath.org.  Your district is 
depending on you to shape the path to PARCC!  

http://www.cctmath.org/
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When faced with the daunting task of rewriting our
scope and sequence documents, we turned to the Colo-

rado Department of Education (CDE) and their ongoing work 
with pacing and planning. Their template appealed to us for a 
number of reasons. First, the CDE template embraces the notion 
of backward design. If mastery of the Common Core State 
Standards (CCSS) is our destination, then how will we get there? 
Scope and sequence documents should serve as a guide or road 
map for our teachers. Although many of our students come 
from different starting places and their journeys may vary, the 
destination is the same. The planning documents developed by 
CDE help to ensure that the teaching and learning is intentional 
every step of the way, by mapping out a course beginning with 
the destination in mind.   

Another reason we chose to follow the CDE model for our 
scope and sequence was the feedback we received from our 
teachers. After reviewing the template, teachers expressed 
excitement around the guiding questions that lead to student 
understandings, both factual and conceptual. In our scope and 
sequence, we explicitly state what students will understand, as 
well as what students will be able to do at the end of each unit.

Another appealing feature of the CDE template is the criti-
cal language section. In a district where we are working every 
day to better serve our English Language Learners (ELLs) 
and making sure that they have full access to the content and 
curriculum, the critical language piece ensures that we are 
explicitly teaching both the academic and technical vocabulary 
necessary to be successful in mathematics. This also serves as a 
tool to create mathematical discourse in the classroom, which 
is crucial for our ELLs, as they access and communicate math-
ematics through the English language.

As we began working with the template, we made some 
adaptations, including a resources section, to meet the needs 
of our teachers and students. This resources section includes 
the alignment of our current curriculum to the unit’s stan-
dards, additional core lessons (some of which were teacher-
created to supplement our curriculum), instructional and 
performance tasks which help to solidify the learning, technol-
ogy when available, common misconceptions students may 
encounter, and additional teacher notes. We must constantly 
remind ourselves that implementation of CCSS is a marathon, 
not a sprint. It is better to roll out these new standards in a 

careful, intentional manner, rather than to just get it done 
hastily. 

As I began my work with the scope and sequence, I was 
reminded of Stephen Covey’s quote which says, “To begin with 
the end in mind means to start with a clear understanding of 
your destination. It means to know where you’re going so that 
you better understand where you are now and so that the steps 
you take are always in the right direction.” I gained a better 
understanding of what is meant by backwards design and why 
it is so important for our students.  I also realized that this is 
a collaborative process. No one person worked with the scope 
and sequence, but many people contributed; teachers took 
time to come in and create lessons and provide suggestions 
to make the scope and sequence the best that it could be for 
our district.  This truly was a team effort. The full implementa-
tion of the CCSS is not an overnight process, and there is still 
much work to be done, but now we have a tool to help teachers 
across the district begin their hard work—ensuring that every 
student across the district meets the high standards set forth 
by the Common Core.

DPS’ Journey to the Common Core in 
Every Classroom

IN THE FIELD

Jennifer Yacoubian, Coordinator, ELA Math and Science Department of  Teaching and Learning, Denver Public Schools
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The most stalwart of math warriors shutters at the men-
tion of the “Math Wars.” In years past, this meant the 

philosophical battle that raged between the traditionalists and 
the constructivists, and which instructional style worked best. 
Over the past 15 years, it has taken on many connotations and, 
depending on your specific situation, it may have less to do with 
mathematics instructional philosophy and more to do with 
budget, name recognition for a cer-
tain program, or what I like to refer 
to as the ghosts of adoptions past. 
Leading an adoption of mathemat-
ics core instructional materials isn’t 
for the faint of heart. To embrace the 
adoption of math materials without 
a few qualms of fear is to be either 
well prepared or terribly naïve. Let’s 
assume that we are the former.  

To be well prepared, you need to 
understand that the adoption of 
materials comes with considerable 
back story and substantial emotional 
energy. Regardless of philosophical 
stance, current budget, or length of 
the adoption timeline, there are important steps that every 
leader must do for a successful adoption to occur.  

STEP 1: Determine your role. As defined by Spencer, 
Mark, Zeringue, & Schwinden (2010), there are three roles the 
leader may take: 1) manage the process; 2) participate actively 
in the process; or 3) advocate for particular materials or ap-
proaches. There are factors to consider within each of these 
roles: 

Manage the Process. As the manager, you do not weigh-in 
on the decision, but simply guide the process to a fair conclu-
sion. This means that you have to be comfortable leading the 
group(s) and supporting whatever decision they make with 
your guidance. You are not a voting member, and while you 
may have some influence through your design of the facilita-
tion process, you must be able to maintain a neutral and fair 
countenance throughout. 

Participate Actively in the Process. This means giving up 
your role as the facilitator. This may be too much power for you 

to yield to another person, but it allows you the opportunity 
to be in the trenches with the members of the committee. This 
role allows you a deeper understanding of the materials being 
considered and more ownership of the materials selected. 
You may more fully understand all sides of the argument, but 
in the end, you have to accept the group’s decision, even if it 
does not go your way. You must select a neutral party as the 

facilitator. This may be your 
supervisor, a leader from 
another content area, or an 
independent facilitator from 
outside of the district (if 
your budget allows for that).  

Advocate for a specific 
program or approach. 
While this is the trickiest 
role, it can be done through 
masterful facilitation and 
requires less finesse, espe-
cially if you are advocating 
for best practices that are 
supported by the new stan-
dards, research, and many 

of your existing faculty. You will need to strike a balance in 
how to facilitate the process, without being heavy-handed. The 
last thing you want is to have the committee leave the process 
and spread the message of, “I do not know why they even have 
a committee, if they already knew what they wanted.” If you 
are not seriously considering committee input, or already have 
an outcome determined, then be transparent from the start; 
do not waste your district’s time and money with an elaborate 
committee process. As an advocate, you may choose to have 
the process facilitated by a neutral party and keep “veto” rights 
on the committee’s recommendation. You must walk very 
carefully with this option. A decision perceived as top-down, 
and not supported by the committee work, precludes teacher 
buy-in and may create considerable challenges throughout the 
adoption and well into implementation. 

Whichever role you choose, make this very clear to your 
district leadership and each committee, right from the start. 
Seek guidance from your supervisor or district leadership, so 
that you understand the support system in place for you as 
this process begins. 

Making Peace - Strategic Planning for a Smooth 
Adoption of Mathematics Instructional Materials

IN THE FIELD

Jackie Weber,  Director of Mathematics, Boulder Valley School District
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STEP 2: Determine the vision for the adoption. As 
the leader, you need to determine what your ultimate goal will 
be. Is it to select one program or title that everyone agrees 
upon and uses? Is it to select a certain number of approved 
titles that all schools can choose from? Is it to rebuild trust in 
the district leadership through creating a fair and transparent 
process, regardless of the outcome? Whichever you decide, 
you should gain the support of the principals, teacher leaders, 
instructional superintendents, and district leadership to make 
sure that your work will not 
be reversed later, if contro-
versy arises. 

Be sure to study your board 
of education’s adoption policy 
and all district procedures. 
Vision also includes determin-
ing what configuration you 
will use for your committees. 
How many committees? What 
grade levels or courses? How 
many people per each com-
mittee? Are all schools rep-
resented? Do you have parent and community involvement? 
Taking the time to lay out how and when the process will occur 
gives you a clear vision to rely on, once the hecticness of the 
process begins.  

Part of visualizing the process is creating a communication 
plan. The most important parts of this are clarity, transpar-
ency, the building of trusting relationships, and following 
through in an organized fashion. Regular electronic commu-
nication is crucial to all members of the constituency—your 
committee, principals, district leadership, and leaders in the 
community at-large. Holding opportunities for public review 
and input is important to informing the committee and board 
of education. Work with your communication department, or 
principals and district leadership, to utilize pre-emptive and 
on-going communication outlets.

STEP 3: Determine which programs you want the 
committee to consider. Research available titles early, 
and ask the committee what they want to consider, so that 
materials can be received and evaluated in a timely manner. 
While part of the evaluation process is to have the commit-
tee identify if the materials are aligned to the standards, any 
leg-work that you can do in advance to eliminate or introduce 
titles will make the process move more smoothly. If you are 
facilitating towards a specific approach, this is where some of 
that groundwork can be laid. 

STEP 4: Determine your budget. This step exists on 
three levels. First, you will need to know what the total budget 
for purchasing the materials is, and include any on-going con-
sumable or online subscription costs. What is the total budget 
for the length of the adoption (most adoption cycles are 8–10 
years in length)? You will need to know if you have a one-time 

or on-going budget and if all of that money is available at once 
or over a number of years. Having this information will help 
you inform your committees as to what they can purchase. Be 
sure of budget limitations, so that you can be clear and trans-
parent with the committee. 

The second budget is for the actual adoption process. Often 
board policy identifies the existence and make-up of the com-
mittees, but it may not identify how the cost of running the 

selection process is paid. Items to 
consider are: the cost of paying for 
substitutes while the committee 
meets (or the cost of after school 
meetings), as well as costs for 
location, food, beverages, and any 
needed copies or materials. There 
should be no cost associated with 
acquiring the materials being consid-
ered, as publishers provide samples 
needed for the evaluation process. 

The third budget is for the profes-
sional development (PD) needed to 

implement the new adoption. What monies are available for 
training all teachers, paraeducators, and administrators? Be 
aware of contract benefits and limitations. Even getting this 
on the radar early will not guarantee that you will be able to 
provide sufficient PD for the entire adoption cycle, but do your 
best to build a comprehensive plan. Trainings for new teachers 
and deepening understanding for experienced teachers should 
be the focus for subsequent years. This may be considered a 
soft expense involved in the adoption, and soft expenses are 
easy targets for budget tightening. While this relies solely upon 
your district’s priorities, the stronger your plan and needs 
assessment are, the more likely you are to get the PD you need. 

STEP 5: Establish a structure. The process should in-
clude four parts: training, review, evaluation, and decision. To 
cultivate a common understanding on philosophy and the task 
at hand, develop a training opportunity for all members of the 
adoption committee. Consider, as a focal point, covering the 
role of the new standards and instructional shifts. This is also a 
good time to allow the committee to adapt an already existing 
evaluation tool. If time is limited, prepare the evaluation tool 
ahead of time, and then train the committee on inter-rater 
reliability. Training can go more smoothly if the participants 
help build the evaluation tool. However, if something needs to 
give, the training is more crucial than the preparation of the 
tool itself. The more specific the evaluation tool and the more 
comfortable people feel using it, the better the process and end 
product will be.

Work through a protocol to help committee members 
review all materials under consideration. Try to provide formal 
publisher presentations, as well as informal follow-up, and 
research resources. Having a review structure and a clear evalu-
ation tool gives members common language and expectations. 
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Consider eliminating titles as you go. At the beginning of 
the process, you may have a dozen or more titles on your list. 
Use a basic checklist evaluation to quickly narrow the choices. 
This may exist in district policy, or you might want to draft 
a specific one to solidify the criteria for your content area. 
If you have built trust with your committee, you can do this 
and provide them with the results, effectively narrowing the 
list. Consider having the committee do the quick elimination 
themselves. If you have less time, you may want to get down 
to three or four titles before the committee begins its review. 
Much of this will depend on the budget and the size of your 
district. You may be surprised how quickly titles float or sink. 
After some guided conversation, you can get down to two or 
three titles prior to the in-depth evaluation day. Electronic 
survey tools are an efficient and effective way to gather infor-
mation on member’s thoughts between face-to-face meeting 
days. 

Allow for a full day to evaluate materials together in groups. 
Once members apply the evaluation tool, dig through the 
materials, and engage in powerful conversations, they will 
come up with questions, additional information needed, and 
possibly new priorities for what they want to see.  After this 
initial evaluation day, provide significant time for them to 
use the materials, communicate with their constituents, and 
gather feedback. A month is a good length of time. During this 
time, seek out answers to their questions. There may be oppor-
tunities for them to hear from the publishers via documents, 
webinars, or conference calls. Consider bringing the publishers 
back for a face-to-face question and answer session. 

On the final days, groups will test your facilitation skills. 
Reiterate the decision-making process, your role, and how the 
decision will be communicated. To avert stalemates and argu-
ments, have a tightly structured plan for the final voting days. 
Make the vote anonymous, safe, and honest. Communicate the 
results with the committee, before making them public. Honor 
the work of the committee in every announcement. 

STEP 6: Prepare for Board approval. Keeping ac-
curate records regarding on-going public participation and 
elimination of titles will prepare you for your presentation 
to the school board. Be sure to communicate with district 
leadership, so that you can head off any questions or con-
cerns from the community. The more prepared you are to 
address questions, the more support you will receive from 
the board. Be clear about the process you used, and how 
you communicated with everyone. Demonstrate your ef-
forts to involve all members of the educational community.  

STEP 7: Make ordering and receiving of new 
materials easy for schools. Once the materials are 
approved, you are ready to collect the orders and receive 
the goods. It is important that you touch base with the 
budget, purchasing, and warehouse leaders, to make sure 
that this will be as seamless as possible. If your district has 
a central process for ordering and receiving, take advantage 

of it. If you can work with purchasing and receiving to stream-
line their processes, that is a bonus, but often you will need 
to work with their timelines and procedures, and utilize these 
when planning implementation. If this is a large order, make 
sure the warehouse is ready to receive it. 

STEP 8: Implementation and professional devel-
opment planning. This is not really the next-to-last step. 
PD starts when you begin developing the vision, and should be 
constantly in your mind throughout the process. With poorly 
planned or poorly supported PD, a picture perfect adoption 
can be upended; make sure the professional development is 
thorough and well funded. 

You expect the best instructional practices in your class-
rooms, so you should also expect the best instructional prac-
tices for your adult learners. Insist on it from the publisher. To 
make sure that your philosophy of instruction is modeled in 
the professional development, make the PD provider walk you 
through the instructional design—in detail. Do not hesitate to 
think about what the parents in your district will need as well. 
Ask the publishers and other neighboring districts for models 
they have used for both training teachers and informing par-
ents. Take control of the professional development planning to 
make sure that it meets your district’s needs.

STEP 9: Celebrate your successes. Between steps, 
there will be short moments of success where you can stop and 
catch your breath. Celebrate what goes well and everyone who 
got you there—including yourself. Make notes for your next 
steps, but also allow yourself some time to reflect and savor a 
job well done. The implementation year is a busy, fun, and ex-
citing one, and it will start soon enough. Taking time to enjoy 
your progress will give you the strength to carry out the peace 
you negotiated through a thorough and well-designed process.  

Reference
Spencer, D., Mark, J., Zeringue, J.K., & Schwinden, K. 

(2010). Curriculum Leadership in Selecting Mathematics 
Materials. NCSM Journal of Mathematics Education Leadership, 
12(1), 4–11.
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The annual CCTM conference, “Navigating New Stan-
dards, Charting New Practices,” will be an exciting learn-

ing experience for math teachers from Colorado and neighbor-
ing states. The conference will be held Thursday and Friday, 
October 10–11, 2013 at The Denver Mart, located at I-25 and 
58th Avenue, and will feature over 100 sessions for your profes-
sional learning.  With all the changes in the math education 
environment, our conference will provide the learning and sup-
port you need to create the best experiences for your students.

Thursday’s preconference will take on a new format this 
year.  From 12:00–3:30 p.m., we will offer an administrator 
session titled “Leading Math in the New Standards Era.”  This 
session will be designed to give school and district administra-
tors a chance to learn, collaborate, and plan to lead teachers 
and schools into new standards.  Administrators will increase 
their knowledge and understanding of both the Common Core 
Standards for Mathematical Content and the Standards for Math-
ematical Practice, supporting struggling learners and gifted 
learners, and course sequencing.

Our teacher-focused preconference session will run from 
4:00–6:30 p.m. and will focus on the upcoming PARCC (Part-
nership for Assessment of Readiness for College and Careers) 
assessment, Colorado’s state mathematics test that will debut 

 2015. Participants will have an opportunity to engage 
with the resources available from PARCC to guide instruction 
for new standards implementation, and to collaborate with 
other educators. We encourage administrators to stay on for 
this session and learn alongside their teachers.

The Thursday afternoon session will be followed by a recep-
tion, featuring hors d’oeuvres and a cash bar.  The exhibit hall 
will be open from 6:30–7:00 p.m., at which time our annual 
awards ceremony will begin.  Colorado’s outstanding math 
teachers and math leaders will be honored and celebrated.

We are excited to have Ellen Whitesides from the University 
of Arizona as our keynote speaker.  Ms. Whitesides has worked 
closely with William McCallum, head writer of the Common 
Core State Standards for Mathematics (CCSSM) and on major 
projects that support K-12 educators in its implementation.  
These include the mathematical progressions documents and 
the Illustrative Mathematics website.  Ms. Whitesides’ insight 
and expertise will prove valuable for each of us.

Conference attendees will be offered sessions beginning at 
8:00 a.m. Friday and continuing until 4:30 p.m.  Sessions for 
teachers of all grades will be available, and participants will 
learn about a variety of relevant topics, including the new 
standards, the math practices, interventions, technology, and 
more. Several 30-minute sessions will be available over the 
lunch hour to allow attendees the opportunity to purchase 
food in the café area and have lunch on site without missing a 
full session.  Fantastic door prizes and interesting vendors in 
the exhibit hall will round out your conference experience.  

Conference registration includes a one-year CCTM member-
ship, and is a bargain at $100 for both Thursday and Friday.  
Other registration options and costs are available.  Parking at 
The Denver Mart is free, and special conference housing rates 
($99 per night including a hot breakfast and free shuttle to 
the conference venue) are available at the DoubleTree Hotel, 
Westminster.  Registration and housing information will be 
available beginning August 1st on the CCTM website  www.
cctmath.org

CCTM Annual Conference 
Navigating New Standards, Charting New Practices
Joanie Funderburk, 2013 Conference  Chair

CONFERENCE AND PROFESSIONAL DEVELOPMENT OPPORTUNITIES

http://www.cctmath.org/
http://www.cctmath.org/
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As you begin your new school year and make plans for your
professional learning with colleagues, consider using a 

journal article from one of the National Council of Teachers of 
Mathematics’ (NCTM) publications, Teaching Children Mathe-
matics, Mathematics Teaching in the Middle School, Mathematics 

Teacher, or Journal for 
Research in Math-
ematics Education. 
Reading and engag-
ing with colleagues 
in the discussion of 
an article related to a 
concept you plan to 
teach, a challenge you 
might be facing in the 
classroom, or an area 
in which you would 
like to enrich your 
own understanding of 

a concept or strategies for teaching that concept can be a way to 
enhance your professional learning. 

Reflection Guides (http://www.nctm.org/profdev/con-
tent.aspx?id=8332#MT ) are a free NCTM resource that can 
support the discussion of an article and reflecting on its 
application to classroom practice. Each Reflection Guide is 
customized for a particular journal article with over 50 guides 
available. Articles are free if your membership includes the 
journal, or can be purchased (at a nominal cost) and down-
loaded if your NCTM membership does not include the journal. 

Each Reflection Guide provides the following to support your 
professional development: rationale for use, procedures, next 
steps, and connections to other NCTM publications.

Rationale for Use. This section of the guide describes a 
rationale for using the article and suggestions for its use (e.g., 
audience).

Procedures. Use this section as a detailed facilitation guide 
for incorporating the journal article in a professional learning 
community. Discussion questions are provided along with sug-
gestions for how teachers might interact with the reading in an 
interactive way.

Next Steps. The purpose of this section is to provide sug-
gestions for actions teachers might take to incorporate the 
strategies/learnings from the journal article into their class-
room practice or extensions for enhancing understanding of 
the ideas in the journal article.

Connections to Other NCTM Publications. References 
to additional articles are included in this section for further 
reading.

Although the Reflection Guides are designed for profes-
sional communities, teachers could also use these guides 
individually as a customized professional learning plan. Spend 
some time browsing the Reflection Guides and consider how 
you can use journal articles to support you in transitioning to 
the new standards and enhancing your professional learning.

Cathy Martin, CCTM President

Using an NCTM Journal Article as a 
 Learning Experience

CONFERENCE AND PROFESSIONAL DEVELOPMENT OPPORTUNITIES

http://www.nctm.org/profdev/content.aspx?id=8332#MT
http://www.nctm.org/profdev/content.aspx?id=8332#MT
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The Math Design Collaborative (MDC) is a collabora-
tion between teachers, schools, districts, and states to help 

students achieve in mathematics, and to increase effectiveness 
as math instructors.  

Check out the website: http://colegacy.org/colorado-integra-
tion-project/. Here you will find: 

 questions teachers can 
ask that are focused on the Standards for Mathematical 
Practice. These questions may be printed back to back on 
cardstock, cut out, hole punched, and then affixed with a 
ring to conveniently place in your pocket while circulating 
in the classroom.

: to encourage classroom 
discourse. The Talk Moves (revoicing, repeating, 
reasoning, adding on, and using wait time) are adapted 
from Class-room Discussions: Using Math Talk to Help 
Students Learn 
(Math Solutions, 2009), reviewed by Becky Sauer and Katie 
Johnson in the  2013 edition of CMT.  

By Rhonda Naylor, Math Consultant working with the Colorado Legacy Foundation (CLF) 

Website to Check Out
FAST CONNECTIONS

http://colegacy.org/colorado-integration-project
http://colegacy.org/colorado-integration-project
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Connecting the NCTM Process Standards and the CCSSM
Practices (2013, Koestler, C., Felton, M. D., Bieda, K. N., & 

Otten, S.) brings thoughtful depth to each of the practice stan-
dards by dedicating a chapter to each practice. The Common 
Core Standards are two-fold, the “what” we teach (Common 
Core Standards for Mathematics content) and the “how” we 
teach (Common Core State Standards for Mathematical 
Practice). As many of us have concentrated on the changes in 

content that have taken place since Colorado’s adoption of the 
Common Core (CAS), this book spotlights the shifts in “mean-
ingful experiences” (p. ix) we provide at all grade levels as we 
seek to strengthen our students’ understanding and application 
of mathematics. We have provided you with an overview of the 
book followed by a series of guiding book study questions for 
use in professional development.

This recent publication from NCTM dedicates a chapter to each 
of the mathematical practices: 

bringing more in-depth meaning to each practice through 
“un-packing”;

providing a detailed explanation of each practice;

connecting each of the NCTM Process Standards (Problem 
Solving, Communication, Reasoning and Proof, Connections, 
and Representations) to the practice standards;

including nicely scripted applications of the practices at the 
different grade band levels; and

providing additional resources at the end of each chapter. 

While the book examines each of the practices in isolation, it 
also emphasizes the fact that these are interwoven to support the 
development of mathematical “habits of mind.” The book culmi-
nates with a brief description of how each of the eight practices 
is connected. This book is not a collection of lessons, activi-
ties, or tasks to use in the classroom, but rather an overview to 
foster various paths to learning and understanding mathematics. 

Reviewed by Christy Pruitt and Cassie Gannett, CCTM Regional Representatives

Connecting the NCTM Process Standards 
and the CCSSM Practices

FOR YOUR BOOKSHELF 
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We feel that this short and concise book would provide 
a wonderful professional development opportunity for 
mathematics teachers K-12 as a book study.

Below, we have provided a list of discussion questions 
to be used for each chapter that focuses on both teacher 
and student practices in light of a particular mathemati-
cal practice. If you would like to join us for an on-line 
book discussion, go to Colorado Mathematics Teachers 
Network. 

What did you see the teacher doing? 

Pre-planning?

Questioning?

What did you see the student doing?

In what ways are students vested in their own learning? 

What might procedural fluency look like in the class-
room beyond the practicing of math facts?

Thinking about the 3 - step process, what might be the 
most challenging for students?

Chapter 3
What consequences does this standard have for the 
teacher’s role in the classroom? 

How can students take ownership of “making sense” of 
mathematics through discourse?

Chapter 4
What are the various modes for modeling that should be 
considered in the classroom?

What types of contexts would your students find 

meaningful?

Chapter 5
Given available resources, what creative ways have 
you encouraged the use of “appropriate tools” by your 
students? 

How can students use tools to develop and communi-
cate their mathematical ideas?

Chapter 6 
How could a task influence the attention to meaningful 
precision? 

How does the level of precision shift for students as they 
progress to meet grade level expectations?

Chapter 7
How does pre-planning facilitate opportunities to con-
nect new concepts to prior knowledge?

What are student’s comfort levels with flexible thinking?

Chapter 8
What are the costs and benefits of allotting instructional 
time for students to make generalizations? 

How might students utilize other mathematical habits of 
mind to avoid frustration when recognizing and formu-
lating generalizations?

Epilogue
How might support be provided to a teacher trying to 
utilize a single mathematical practice in a lesson?

http://comath.ning.com
http://comath.ning.com

