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Executive Summary

T he adoption of the Common Core State Standards for mathematics and accompa-
nying PARCC assessments will have profound consequences for schools and dis-

tricts. Since standards interact with other aspects of the educational system—curricula, 
assessments, human capital, district, and school organization—isolating collateral impacts 
is difficult. This decision has five important consequences for schools and districts:

•	More (and different) learning for students.
•	More (and different) learning for teachers.
•	More (and different) learning for administrators.
•	Different (and more challenging) assessments.
•	The system is in a greater state of flux than in the recent past.

Based on these consequences, we present six major recommendations for schools 
and districts.

Recommendation 1: Craft a Mathematics Specific 
Strategy

Teaching, learning, and leading mathematics is 
different than in other disciplines. Content mat-
ters: the nature of mathematics content requires 
a mathematics-specific approach to instructional 
improvement. A generic strategy for “standards im-
plementation” is insufficient, as the implications for 
learning and leading in mathematics are different 
than in English-language arts and social studies.

Recommendation 2: Use Assessments to Increase 
Capacity

Assessments are an essential tool of the school re-
former, serving feedback, accountability, and diag-
nostic functions. In an effective assessment system, 
data comes from assessment components designed 

precisely for purposes for which they were intended, 
and this data is then used in a variety of structures 
and routines to increase the capacity of all involved. 
To successfully implement the CCSS-M, ensure 
that there is an alignment among assessment pur-
poses and targets, and a robust process exists to 
make meaning from this data.

Recommendation 3: Professional Learning for 
Teachers Matters, and Must Be of High Quality

Ongoing professional learning is essential. The new 
standards demand a higher and deeper level of per-
formance from students and teachers, so the overall 
capacity of the system must increase to match that 
demand.
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Recommendation 4: Invest in Leadership Develop-
ment Around Mathematics

It is important to develop and empower people 
with appropriate mathematics expertise, and to 
ensure that they are in leadership positions. School 
leaders—including principals, assistant principals, 
department chairpersons, and other teacher lead-
ers—need to know how to support high quality 
mathematics instruction. These leaders need to 
understand what enactment of the CCSS-M looks 
like in classrooms and how to create and sustain the 
school structures, routines, and environments that 
enable ongoing collaboration and learning among 
teachers.

Recommendation 5: Real Opportunity to Learn for 
all Requires Significant Changes in School Structure 
and Organization

All students need to learn mathematics, but indi-
vidual students differ in how they learn mathemat-
ics. Since the CCSS-M bring a shift in content and 
sharper definition of learning goals, their arrival 
provides an opportunity to rethink policies and tra-
ditions about grouping, sequencing, and organizing 
of content, students, and structures.

Recommendation 6: Appreciate that the Selection, 
Adoption, and Implementation of Instructional Ma-
terials and Tools Are Critical

Instructional materials matter in mathematics. For 
the vast majority of classrooms and schools, the text 
(or digital) materials define the order and nature 
of content that is taught. It will take some time 
to evaluate the efficacy of particular instructional 
materials with regard to CCSS-M; in the mean-
time, the focus should be on the best use of the 
materials that currently exist. To be successful with 
CCSS-M, every teacher in every school needs access 
to a robust set of instructional materials for all the 
children they teach.
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What is this document, 
and who is this for?
The four university centers that constitute C-STEMEC 
have decades of combined experience researching and 
supporting teacher, administrator, school, and district 
improvements in mathematics teaching, learning, and 
leading. This document collects that experience, cou-
ples it with the research literature, and attempts to 
articulate a set of recommendations for schools regard-

What Are CCSS-M and PARCC?
For many decades, standards have been an important 
part of the United States education system. As Smith 
and O’Day mentioned years ago, “the first step in devel-
oping a coherent system of instructional guidance is to 
work toward agreement on a core body of challenging 
and engaging knowledge, skills, and problem-solving 
capacities as goals for all students.” (Smith and O’Day, 
1990) To that end, the Common Core State Standards 
for Mathematics were designed to define the knowledge 
and skills that students should learn in kindergarten 
through high school. Led by states and coordinated by 
the National Governor’s Association Center for Best 
Practices (NGA) and the Council of Chief State School 
Officers (CCSSO), the effort has produced standards 
that “provide a consistent, clear understanding of what 
students are expected to learn, so teachers and parents 
know what they need to do to help them.” Having 
standards that are common across states and districts 
is a win for our current generation of highly mobile 
students (and teachers)—it allows for development of 
common high quality supports and resources that can 
be used at scale, as well as a common language for col-
laboration. Information on the roles and the history of 
the effort is available at http://www.corestandards.org.

The CCSS-M were designed with the goal of prepar-
ing students to be college- and career-ready at the end 
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ing the arrival of the Common Core State Standards 
for Mathematics (CCSS-M) and new assessments in 
Illinois. While the primary audience is building and 
district leaders, our hope is that others such as classroom 
teachers and state-level policy makers will also find this 
document informative.

of high school, and are based on principles of focus, 
coherence, and rigor. The standards are fewer in num-
ber, clearer about expectations, and set a higher bar for 
performance than previous standards efforts. The two 
parallel and intertwined components of the CCSS-M, 
the Standards for Mathematical Content and the Stan-
dards for Mathematical Practice, set an expectation for 
a depth of understanding greater than similar standards 
efforts of the past. Illinois adopted the CCSS-M in June 
2010 and provides some resources at  
http://www.isbe.net. By most measures, the CCSS-M are 
an improvement in specificity, design, and organization 
compared to the previous standards in Illinois.

The Partnership for Assessment of Readiness for Col-
lege and Careers (PARCC) is a 22-state consortium, 
including Illinois, working to develop “next-generation” 
assessments in English and mathematics that will be 
implemented during the 2014-2015 school year. As of 
this writing, the assessment will be composed of two 
summative assessments: a performance-based assessment 
administered about 75% of the way through the year 
and an end-of-year test administered after approximate-
ly 90% of the school year, given for grads 3-8 and in 
high school.

http://www.corestandards.org
http://www.isbe.net/
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Consequences
For Schools and Districts

T he adoption of the Common Core State Standards for Mathematics 
(CCSS-M) and accompanying PARCC assessments will have profound con-

sequences for PreK-12 schools and districts in Illinois. Since standards interact 
with all other aspects of the educational system—including curricula, assessments, 
human capital, school organization—isolating collateral impacts is difficult. How-
ever, the consequences listed below are among the most pressing.

The CCSS-M call for high levels of student performance in mathemat-
ics, and it is not the same mathematics as before (McCallum, 2012). 
Students are expected to have a deeper understanding of the concepts 
they are learning and to be able to use mathematics to model real world 
situations. In the early grades, there is now a greater focus on number 
and operations, with the other domains supporting the learning of this 
content. In the middle grades, there is a focus on proportional reasoning 
with a greater emphasis on algebra, geometry, and statistics (including 
some that was previously taught only in high school). The high school 
content standards are organized in conceptual categories instead of by 
grade level, and mathematical modeling has been threaded throughout, 
which means high school course content will change significantly. 

1

More (and Different) 

Learning for Students

In order to teach mathematics well, teachers must know and be able to 
use mathematical knowledge flexibly to help students learn (Ball, 2008). 
As the learning demands for students increase, so do the learning de-
mands for teachers. It is likely that most current mathematics teachers 
will need to learn new mathematics content and pedagogy in order to 
engage students in the mathematical ideas demanded by the CCSS-M 
and measured by the PARCC assessments.

2

More (and Different)

Learning for Teachers

Administrators are key for successful enactment of the CCSS-M. Ad-
ministrators need to understand the expectations of the CCSS-M and 
their impact on schools and classrooms in order to develop and support 
successful mathematics programs in their schools. Understanding how 
to support high-quality mathematics instruction, what to look for in 
mathematics classrooms, how to establish effective professional develop-
ment programs for teachers, and the effective uses of assessments should 
be priorities for the administrator (Kanold, et al., 2012). 

3

More (and Different) 

Learning for

Administrators
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Since the CCSS-M signal a significant change in mathematics con-
tent, assessments will change as well. These assessments will be differ-
ent in many ways, and, since the depth of mathematics as described 
in CCSS-M has increased, will be more challenging for students. 
While cut scores for the PARCC assessment in Illinois have yet to 
be determined, they will be set at a level that will determine if stu-
dents are on track to be college- and career-ready. We should expect 
that initial performance on this new assessment—in terms of the 
proportion of students meeting standards—will be lower than we are 
accustomed to seeing in Illinois. The new tests will require deeper 
understanding of mathematics from students than the current Illinois 
Standards Achievement Test (ISAT). The assessments will include 
more open-response items that will expect students to demonstrate 
proficiency with a range of mathematical content and processes. Tech-
nology-enhanced items will include new formats that will be more 
challenging than the current ISAT multiple-choice questions.

4

Different (and More

Challenging) 

Assessments

The move to CCSS-M is underway, but not yet complete. For the 
next several years, as tests are developed and refined, tools are written, 
and materials are produced, there will be considerable uncertainty 
about the quality of materials produced, their potential for impact, 
and the contexts and conditions in classrooms and schools. Until 
preliminary data are available, it will be difficult to make definitive 
claims about which products and/or strategies will have the largest 
impact. Change of this magnitude requires a systemic approach and 
not just tweaking at the margins. And as always, change is a process 
that must be managed.

5

The system Is in a 

Greater State of 

Uncertainty than in the 

Recent Past
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Recommendations
For Schools and Districts

A key ingredient for successful educational reform efforts is having aligned and co-

herent supports. Schools and school systems that show improvement in mathe-

matics have all component pieces working together well: tightly interwoven curriculum 

and assessments are connected to management and evaluation processes, and these drive 

professional learning at all levels (Smith and O’Day, 1990). Dissonance in this system 

will create friction, which will quickly undermine even the most well-intentioned efforts. 

So, with this focus on coherence undergirding everything, we offer the following priority 

recommendations for implementing CCSS-M in 2014-15. While these recommendations 

are listed sequentially, they should be addressed in concert as many of the components 

intersect and support one another. And while the focus of this paper is on the mathematics 

standards, there are inevitable overlaps and intersections with other subject areas and other 

aspects of educational improvement.
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Key Aspects
Your Mathematics strategy should include

A common vision | Since the CCSS-M present a new 
vision for mathematics teaching, learning, and lead-
ing, time and energy must be dedicated so that school 
communities can develop a sophisticated understanding 
of what these new standards mean for all students. This 
work demands collaboration, so that teacher teams can 
use evidence of students’ understanding to help devel-
op a shared grasp of the specifics of the standards and 
how the Practice and Content Standards are dependent 
on one another. Likely the most expeditious route to 
a schoolwide vision is to study the CCSS-M in the 
context of research-based instructional materials and 
student work products. 

Changing instruction | Fundamental to an effective 
CCSS-M implementation is a strategy that promotes 
and supports high quality mathematics instruction. 
Given the CCSS-M vision of mathematics teaching 
and learning, your strategy must include the structures, 
routines, and processes that enable teachers to learn over 
time which types and which aspects of instruction are 
more effective than others.

Capacity development | Given that more mathemat-
ics learning is needed for students and teachers, your 
strategy should make explicit the mechanisms for in-
creasing capacity of teachers and principals for teaching, 
learning, and leading in mathematics—including but 

Teaching, learning, and leading mathematics is different than in 
other disciplines. Content matters; the nature of mathematics 
content requires a mathematics-specific approach to instructional 
improvement. A generic strategy for “standards implementation” is 
insufficient, as the implications for learning and leading in mathe-
matics are different than in English-language arts and social studies.

Craft a Mathematics 
Specific Strategy

not limited to educative instructional materials, robust 
assessments, team structures and routines, and profes-
sional development workshops and classes.

Coherence | Strategies should describe and drive the 
process to increase coherence between classrooms, grade 
levels, schools, districts, and the tools used by princi-
pals and teachers to support student learning. (see for 
instance, Smith and O’Day, 1990).

Communication | The new expectations for students 
will likely be surprising to many parents and communi-
ty members, particularly if the upcoming scores on the 
PARCC assessments mimic those in other states that 
have moved to CCSS-M aligned scores. It is important 
that parents and community members understand the 
forthcoming changes in performance and expectations, 
their rationale, and the implications for their children.

Time and iteration | It takes time to do this work well, 
and plans should not only incorporate the extra time 
needed but also be evaluated on a regular basis. The 
plans will need to be updated to address changes in the 
system. In general, schools are more likely to engage in 
incremental rather than revolutionary change.

Recommendation 1
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When it comes to leadership in…schools, the subject matters. More sophisticated constructions of teaching are necessary 
that take into account the subject matter (e.g. mathematics or literacy) and the dimension of teaching (e.g. content and 
teaching strategies). …The practice of leadership…is structured differently depending on the school subject.

—Spillane, 2005

“ ”
Common Pitfalls
Regarding Mathematics Strategy

Not attending to content area differences | A strat-
egy that treats English/Language Arts and mathematics 
the same, or that uses the same tools to enhance rigor 
and coherence is inadvisable. The disciplinary differenc-
es demand different strategies. Design and implement a 
strategy that focuses primarily on mathematics.

Narrow interventions | All the pieces of the system 
matter. Merely purchasing new materials, or providing 
new PD, or changing assessments, without attending to 
all the other aspects that impact instruction will stifle 
your efforts.

Standards swapping | The CCSS-M are sufficiently 
different from other standards that they shouldn’t be 
merely swapped in place of other standards via check-
lists or coarse alignment guides. Individuals and school 
teams need significant, time-consuming learning in 
order to lay a sufficient foundation for strong imple-
mentation. As you plan your transition, bring teachers, 
grade levels, and schools together for deep learning 
about these new expectations.

Manage human resources wisely | Strong teacher re-
cruitment, evaluation, and placement systems are essen-
tial. But improving schools and school systems involves 
the development of human capital within them, not 
just hiring different people to do the same jobs. Utilize 
a comprehensive human capital strategy that recognizes 
and provides accomplished mathematics teachers with 
the time and resources to support other mathematics 
teachers, provides sufficient capacity development for all 
and removes the lowest performing teachers.

Unrealistic timelines | Schools are complicated places 
and work takes time. Provide ample time to implement 
new strategies.

Silver bullets | There aren’t any. There’s no magic 
textbook, PD system, accountability system, or tech-
nology tool. Avoid new fads, quick fixes, and simplistic 
solutions particularly when delivered piecemeal; instead, 
take the time needed to develop a consistent, coherent, 
ongoing, and connected system of supports.
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Include assessments that enable teacher learning 

about student understanding | Assessment tools and 
the resulting data—including student work—should 
highlight student understandings and misconceptions, 
connections between mathematical ideas, and strategies 
for addressing student needs. Make sure your assess-
ments help teachers and school learn more about their 
students.

What is assessed will be taught | An assessment sys-
tem should embody the full range of CCSS-M, includ-
ing both content and practice standards. Note that one 
of the “priority purposes” of the PARCC assessment 
system is to “assess the full range of the Common Core 
Standards, including standards that are difficult to mea-
sure” (PARCC, 2013).

Foster analysis and conversation | For teacher and 
student learning, the conversation and analysis of 
the assessments and resulting artifacts are important. 
Teachers often need support to understand the results 
of assessments—both numeric reports and student 
work samples—and generate strategies to respond to 
them. Structured time for teachers to examine student 
responses together and collaborate on their next steps is 
essential.

Diagnose at the beginning of the school year | Given 
that in many schools teachers receive new students each 
year with varied educational backgrounds and expe-
riences, tools to identify the general level of student 
knowledge are particularly helpful at the beginning of 
the school year. In well-designed instructional materials, 
diagnostic tools are embedded and seamless.

Time and iteration | Using new assessments, and estab-
lishing structures and routines to learn from them, takes 
time and effort. Ensure your plans provide opportuni-
ties to reflect on process and practice so they get better 
over time.

Key Aspects
to Consider about Assessment

Assessments are an essential tool of the school reformer, serving 
feedback, accountability, and diagnostic functions. In an effective 
assessment system, you get the data you need from assessment com-
ponents designed for purposes for which they were intended. To 
successfully implement the CCSS-M, ensure that there is an align-
ment among your instructional goals, what you are assessing, and 
how you are assessing.

Use Assessments
to Increase Capacity

Recommendation 2

 A precept of educational practice is the need for alignment among curriculum, instruction and assessment 
(e.g. NCTM, 1995, Webb, 1997)… Ideally, an assessment should measure what students are actually being 
taught, and what is actually being taught should parallel the curriculum one wants students to learn.

—National Research Council, 2001

“ ”
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Using norm-referenced assessments as formative 

tools | Focusing on how students perform relative to 
a norm—rather than relative to the content that was 
taught—makes understanding student learning difficult 
at anything but the coarsest level. For formative purpos-
es, use criterion-referenced assessments.

Assessments without clear purposes | More data isn’t 
always a good thing, particularly when generating data 
takes time away from student learning. Avoid over as-
sessing and overlapping assessments. Articulating a clear 
usage strategy for each assessment—“with this infor-
mation, instructional teams will be able to do this”—is 
critical.

Prioritizing standards within grades | Attempts by 
schools and districts to identify “priority standards” or 
“power standards” often perpetuates misconceptions 
about how certain mathematical ideas connect to one 
another and creates incomplete learning goals for stu-
dents. Instead, focus on the full range of CCSS-M.

Assessments disconnected from classroom content 
Many districts and schools are using an assessment sys-
tem that is not aligned to the content and standards be-
ing taught at particular times in the school year. Instead, 
carefully align the content of assessment instruments to 
the content storyline of the instructional materials and 
resources used in the classroom.

Simplistic re-teaching | Without supports, many 
teachers reteach the particular content in the same 
fashion as before (Goertz, et. al., 2010). School leaders 
should pay careful attention to the strategies and “next 
steps” generated from the review of assessment results, 
and push teachers and teacher teams to change their 
practices in light of the new data.

Assessments disconnected from professional 

learning | Without time for teachers to collaboratively 
process the results of assessments, it is difficult to gain a 
deeper understanding of student learning. Once robust 
assessment and information systems are established, 
ensure that professional development strategies and rou-
tines are connected with relevant or useful assessment 
practices.

Confounding reporting with knowing | When ana-
lyzing assessment reports, it is relatively easy to iden-
tify a general area of mathematics where a student is 
struggling. Few systems can explain to teachers why 
that student is struggling, or what interventions might 
be appropriate. For best results, select rich, multi-step 
assessment tasks that provide teachers with sophisticated 
insights into student understandings and misconcep-
tions.

Test prep | Despite its popularity, “test prep” isn’t very 
effective. In the era of CCSS-M, where student un-der-
standing of mathematics is a priority, test prep is more 
inefficient than ever. Students are better served by a 
robust, content-rich curriculum delivered every day to 
students (Allensworth, et. al., 2008).

Common Pitfalls
Regarding Assessment
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Consider routines and structures in the school day 
Professional learning needs to be embedded throughout 
the workday for teachers and administrators. Make sure 
that routines and structures, such as grade-level team 
meetings, department meetings, coaching protocols, 
and all-day in-services, are focused on this learning.

Mathematics communities matter | Communities and 
networks of mathematics teachers—whether within the 
school, such as a high school mathematics department, 
or across schools, as in many externally-driven proj-
ects—have the potential to make it easier for teachers to 
learn knowledge and skills from their peers.

Use your teacher evaluation system to drive pro-

fessional learning needs | Data from well-designed 
teacher evaluation systems should help identify teachers’ 
learning needs and goals.

Link assessments to professional learning | Infor-
mation that describes what students are learning and 
not learning should be used to set professional learning 
priorities and also should be an integral part of learning 
activities.

Focus on using tools in the classroom | Mathematics 
teachers rely on particular tools—instructional materi-
als, textbooks, etc.—to sequence, organize, and deliver 
their lessons. A part of professional learning should 
focus on how to use those tools to make connections to 
classroom practice. Well-designed mathematics instruc-
tional materials can be educative for both students and 
teachers.

Keep the mathematics front and center | To im-
prove mathematics teaching and learning, teachers need 
professional learning that is content-rich. Learning that 
is content neutral (even about such general practices as 
classroom management) won’t be as effective, as content 
specificity is needed to devise appropriate solutions to 
common problems. The Standards for Mathematical 
Practice and the grade-level content standards should 
be utilized in concert throughout professional learning 
experiences.

Ongoing professional learning is essential, particularly in light of 
the CCSS-M. The new standards demand a higher and deeper level 
of performance from students and teachers, so the overall capacity 
of the system must increase to match that demand.

Professional Learning for 
Teachers Matters, and 

Must Be of High Quality

Key Aspects
to ConsideR about Professional Learning

Recommendation 3
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Workshops to “unpack the standards.” | It is im-
portant to understand the goals or targets for student 
learning as described by CCSS-M, but just understand-
ing what is expected doesn’t mean teachers will know 
how to get there. Furthermore, it’s important to realize 
that the CCSS-M documents were written to be con-
sumed in toto rather than in a piecemeal fashion; “un-
packing” often results in a checklist of discrete skills that 
can make conceptual understanding more difficult; and 
distributing the product of unpacking absent participa-
tion in the process of unpacking can often compound 
confusion rather than offering clarity (Kansas State 
Department of Education, 2011).

Vendor-driven professional development packages 
Many vendors claim their instructional materials are 
standards-aligned. Schools and districts should be crit-
ical consumers, and should rely on tools and packages 
from sources with content expertise to aid in procure-
ment decisions. At bare minimum, ensure professional 
development experts and not sales staff provide profes-
sional development to your teachers.

Teachers or districts designing their own curriculum 
The CCSS-M are based upon focus, coherence and rig-
or, with mathematical progressions that develop import-
ant ideas across grade levels. Designing curriculum that 
builds these understandings across grade levels is a com-
plex task. Teachers should focus on enacting high qual-
ity lessons and tasks that have been designed and tested 
by curriculum development specialists. (Banilower, et. 
al., 2006) The choice of the verb ‘enacting’ is intention-
al: it is not a matter of taking pre-made lesson scripts 
and regurgitating them for teachers to follow, but rather 
a matter of taking well designed and tested sequences of 
lessons and evaluating, selecting, and modifying tasks 
for specific student contexts and learning goals.

One-shot workshops | Professional learning needs 
to be ongoing and connected to classroom practice in 
order to be effective. Brief, disconnected PD experiences 
aren’t very effective. Instead, develop a comprehensive 
year-long professional development experience for your 
teachers and school leaders.

[Effective professional learning] is sustained, ongoing, content-focused, and embedded in professional learning 
communities where teachers work over time on problems of practice with other teachers in their subject area or 
school. Furthermore, it focuses on concrete tasks of teaching, assessment, observation and reflection, looking at how 
students learn specific content in particular contexts.

—Darling-Hammond, 2010

“
”

Common Pitfalls
Regarding Professional Learning
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Particularly in the era of the CCSS-M, it is important to develop 
and empower people with mathematics expertise, and to ensure that 
they are in leadership positions. School leaders—including princi-
pals, assistant principals, department chairpersons, and other teach-
er leaders—need to know how to support high quality mathematics 
instruction. School administrators need to understand what enact-
ment of the CCSS-M looks like in classrooms, and how to create 
and sustain the school structures, routines, and environments that 
enable ongoing collaboration and learning among teachers. 

Invest in Leadership 
Development around 

Mathematics

Recommendation 4

School leaders need to know mathematics instruc-

tion | Many school administrators are math-phobic. It 
is common to hear administrators say, “I’m not a math 
person.” Evaluation of mathematics instruction requires 
knowledge about the teaching and learning of mathe-
matics and the use of tools that enhance mathematics 
classroom observation. Principals need to know how to 
support and challenge mathematics instruction, or how 
to find the appropriate supports and ensure they are in 
place (Stein and Nelson, 2003).

Principals don’t lead by themselves | Most of the 
practice of leading is distributed over many individuals 
within a school or district, which makes it particularly 
important to address the capacities and roles of multiple 
individuals. (Spillane, 2006)

Structures and routines matter | The practice of 
leading is manifest in the structures and routines that 
are established and maintained. Get the right people in 
the right roles. Set up grade level teams. Identify exper-
tise. Ensure teams are functioning well and stay focused. 
(Spillane, 2006)

Cross-grade teams matter more now | The CCSS-M 
learning progressions demand much tighter articulation 
across grade levels than most sets of previous standards. 
The need for coherence is greater than ever before.

Specialize roles | At the high school level, mathemat-
ics department chairs should have clear leadership and 
instructional support roles in their departments. K-5 
mathematics specialists are a promising strategy for the 
lower grades. Organize school systems to enable imple-
mentation of a mathematics-specific strategy.

External supports matter | In mathematics, staff and 
school support often comes from sources external to the 
school. Principals and district leaders need to know how 
to establish and manage external partnerships that will 
complement and enhance local experts.

Key Aspects
to ConsideR about LEadership
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 As an elementary school principal you shape your school’s culture and have both the challenge and opportunity to 
guide your school’s development and emergence as a learning community. Mathematics is important. The instructional seeds 
planted and nurtured at the elementary school level become the mathematical foundation of the college and career readi-
ness intent of the Common Core State Standards. As your school or school district moves toward full implementation of the 
Common Core State Standards, it is important to determine what is important to you, and how you can best support your 
teachers and students.

—Fennell, 2012

“
”

Assuming that all school leaders know and under-

stand mathematics or thinking that it doesn’t matter 
whether they do or not. School leaders who directly 
or indirectly signal that only some students are “good 
at mathematics” or that mathematical content is not 
valued or needed by everyone will dampen efforts to 
improve mathematics teaching and learning. School 
leaders need to be comfortable champions of mathemat-
ics content.

Generic lenses for teacher observation | Efforts to 
use generic teacher observation protocols usually don’t 
translate adequately to the specific characteristics of a 
mathematics classroom. Particularly for developmen-
tal purposes, separate protocols and tools for separate 
disciplines are critical, as are observers who understand 
the mathematics being taught well what to look for in 
mathematics classrooms.

Not enough time for mathematics | Time to teach 
matters. Ensure that all students have ample time to 
learn appropriate mathematics.

Common Pitfalls
Regarding Leadership
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All students need to learn mathematics, but individual students dif-
fer in how they learn mathematics. Since the CCSS-M bring a shift 
in content and sharper definition of learning goals, their arrival pro-
vides an opportunity to rethink policies and traditions about group-
ing, sequencing, and organizing of content, students, and structures.

Real Opportunity to Learn 

for All Requires Significant 

Changes in School 

Structure and Organization

Recommendation 5

Key Aspects
to ConsideR about Providing Opportunities to Learn

Analyze which students have access to which 

mathematics instruction | Schools routinely make 
critical decisions about access and opportunity: Which 
students get enrolled in which courses? Which teachers 
teach specific courses? How much time is allocated to 
mathematics instruction? How is extra support provided 
to individual students or groups of students? How will 
teachers receive professional development opportunities? 
Answers to these sorts of questions will determine which 
students will have access to the kind of instruction and 
support that will be required as the CCSS-M is imple-
mented. The CCSS-M makes it necessary to rethink 
answers to these questions, and how these decisions are 
made. An essential element of planning for CCSS-M 
implementation is doing an “equity inventory” that 
looks carefully at the learning opportunities being 
afforded to all students, as well as to specific groups of 
students.

Staffing for change | All students need teachers with 
a robust command of mathematical knowledge for 
teaching. Ensure that all teachers who teach mathe-
matics—including special education teachers and K-5 
teachers—have the appropriate content and pedagog-
ical knowledge. All else being equal, the most effective 
teachers in a school should work most with the students 
who need the most support.

English Language Learners | English Language Learn-
ers. Both the Common Core State Standards for En-
glish-Language Arts and Mathematics include a shift to 
focus more on communication and argumentation. This 
shift provides important opportunities and challenges 
for students and teachers. English Language Learners 
(ELLs) require language-rich classrooms in order to 
develop their mathematical and English language pro-
ficiencies. Teachers of ELLs need knowledge, skills, and 
tools to support the development of those proficiencies 
and to distinguish whether a student’s difficulties resides 
with difficulties with mathematics or language.
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Conversations about the mathematical needs of American students must focus on what mathematics the stu-
dents should learn, but also on how we, as a nation can insure that all students have the opportunity to learn it.

—Schoenfeld, 2002“ ”
Common Pitfalls
Regarding providing opportunities to learn

Slow down to catch up | Remediation strategies that 
offer student less mathematics, or slow down the pace at 
which they learn mathematics, mean they’ll never catch 
up. Students who are behind in mathematics need more 
time, not less.

Incomplete acceleration | The learning trajectories 
that are inherent in the CCSS-M mean that skipping a 
grade-level of instruction will leave out essential con-
tent. Acceleration strategies must ensure that students 
have an opportunity to learn all required content. Oth-
erwise, accelerating students might improve a students’ 
course transcript but won’t increase his or her chances of 
learning the material appropriately. In addition, track-
ing students for acceleration without multiple entry 
points is a barrier to equity.

Over tracking | Mathematics, more than any other 
subject, is characterized by multiple instructional tracks, 
even in the elementary grades. The increased demands 
of the CCSS-M may encourage districts to create more 
levels of mathematics instruction. While acceleration 
opportunities are important for some students, creating 
too many tracks—especially if there are limited oppor-
tunities for students to change groups—will mean large 
numbers of students will not have the opportunity to 
learn the mathematics required of all in the CCSS-M.
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For the vast majority of classrooms and schools, the text (and 
digital) materials define the order and nature of content that is 
taught. Ideally, teachers should focus on enacting well-designed and 
well-tested instructional materials, helping them come alive in the 
classroom by appraising, choosing, and modifying tasks for specific 
student contexts and learning goals. 

It will take considerable time to evaluate the efficacy of particu-
lar instructional materials with regard to CCSS-M and to gauge 
what “aligned to the Common Core” means. To be successful with 
CCSS-M, every teacher in every school needs access to a robust set 
of instructional materials for all the children they teach. Decisions 
about instructional materials should be grounded in local contexts 
and needs. Our preference for schools and districts that currently 
have a robust set of instructional materials is to wait on major pur-
chases until at least 2014-15, when more materials and better data 
about alignment will likely be available. However, if the current in-
structional materials are not particularly robust or well aligned, then 
consider purchasing new research-based materials. Some high-qual-
ity supplementary tools and resources have been developed (see 
below) to support the implementation of the CCSS-M. Consider 
using these resources as you transition.

Appreciate that the 
Selection, Adoption, 

and Implementation of 
Instructional Materials and 

Tools Are Critical

Recommendation 5

Key Aspects
to ConsideR Regarding 
Instructional Materials

Think units, not lessons | The structure of CCSS-M fo-
cuses on developing ideas over time. Single lessons won’t 
do this, but coherent units could—a major change 
from the way most teachers think, principals lead, and 
textbooks are sold. However, a string of units does not a 
coherent course make, so well designed and thoughtful 
curriculum is more important than ever.

Use an intentional, well-designed process for selec-

tion | Don’t equate the declaration of alignment with 
quality. Robust tools to help districts make curricular

 decisions, such as the CCSS Mathematics Curriculum 
Materials Analysis Project, should be utilized as an im-
portant part of any procurement process.

Focus on teacher development, not curriculum de-

velopment | Good materials are only one piece of the 
puzzle. A necessary component is professional learning 
to enable teachers to take the robust tools they have, en-
act them in their classrooms, and make them their own.

Iterate over time | Give reforms a chance to take root. 
Teachers get better at implementing specific lessons each 
time they do so. With new instructional materials or 
tools, provide plenty of chances for teachers to practice 
and improve their craft with particular lessons. Sustain 
implementation efforts for several years before making 
dramatic changes.



21

       A Harvard professor once developed an interest in the acoustics of the violin. As an experiment, he collected 
a range of instruments from a cheap beginner’s model to the finest Stradivarius. He assembled a small audience 
in a concert hall and hung a screen between them and the stage. Then he had virtuoso Yehudi Menuhin stand 
behind the screen and play each violin for the group. He asked the audience to choose the best-sounding violin of 
the collection.

The professor was stunned by the result: Each violin received about the same number of votes. He expressed his 
surprise to Menuhin, who compounded his shock by agreeing with the outcome. ‘Yes, they sounded about the 
same,’ the great musician said. ‘The difference was that the Strad played itself, while I had to work like hell to 
make the cheap violin sound like anything at all.’

Teachers know the feeling: A dedicated teacher willing to commit enough energy, skill, and imagination can make 
a dusty [mathematics] textbook seem like a passport to a magic land—but has to work like hell to do it. Besides, 
it is at best a short-term strategy. Even gifted teachers have neither the energy nor the stamina to work that hard 
every day, year after year, with every student in every class. Instead, to make it possible for all students to learn 
effectively and consistently, teachers have to rely to a significant degree on the quality of the materials they use and 
the learning experiences for students that those materials structure. A dusty [mathematics] book can too easily 
alienate students and render them apathetic or even hostile to a subject, regardless of what a teacher does (or does 
not do).

But an effectively designed student learning experience, structured through the use of the right materials, grabs 
students’ attention, brings ideas to life, and fills a classroom—including the teacher—with new energy as effec-
tively as a great piece of music.

—Their and Daviss, 2001”

“

Consider an integrated approach at the HS level 
Nearly every developed country in the world uses a sec-
ondary mathematics curriculum that integrates algebra, 
geometry, functions, probability, and statistics over three 
or four years (Mullis, et. al., 1998). The United States 
is unique in that most students study algebra almost 
exclusively for the first year, then study geometry almost 
exclusively for the second year, and finally return to al-
gebra almost exclusively in the third year. The CCSS-M 
provides pathways for both the traditional order and the 
integrated approach largely by rearranging the topics, so 
it is by no means necessary to use an integrated ap-
proach to implement the CCSS-M. However, we agree 
with Shaugnessy that the adoption of the CCSS-M 
presents an excellent opportunity to consider switching 

to an integrated curriculum similar to that used inter-
nationally (Shaughnessy, 2011). Not only are students 
better able to make connections between algebra and 
geometry with an integrated curriculum, but with such 
a fresh approach, students, teachers, and even adminis-
trators will be in a better position to integrate standards 
for mathematical practice and to integrate mathematical 
modeling into the curriculum.

Partner up | By joining with other classrooms, schools, 
and districts, economies of scale around the procure-
ment of instructional materials and associated supports 
may become available. Not only are significant cost sav-
ings possible, but reform can be accelerated as educators 
collaborate to implement the CCSS-M.
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Common Pitfalls
Regarding Instructional Materials and Tools

Having teachers design their own mathematics 

materials | Considerable evidence suggests that teach-
ers aren’t particularly well suited or situated to design 
their own mathematics materials—and they certainly 
don’t have the time to do it regularly well. It is better to 
purchase well-designed, robust instructional materials—
when available—and help teachers enact these materials 
given the specifics of their classroom context (Banilower, 
et al., 2006).

Be careful with frameworks, crosswalks, and curric-

ulum maps | Many districts (and some states) produce 
documents that divvy up the standards at a grade level 
into some sequence of units. When brought to teachers 
and classrooms, documents such as these frequently 
generate a fragmented curriculum that results from 
piecing together materials and resources without atten-
tion to the sequencing and development of big ideas, 
concepts and skills. The assumption seems to be that a 
district, school, or classroom can essentially fill in the 
blanks as defined by the framework with instructional 
materials from a variety of sources. Unfortunately, this 
rarely works well in practice—a collection of units or 
lessons that are tethered together does not typically 
result in a coherent, effective curriculum. Instead, recog-
nize that short-term strategies, such as the use of re-
placement units, are temporary, transitional approaches 
that will need to be replaced by more coherent, perma-
nent solutions to curriculum improvements required by 
the CCSS-M.

Poor criteria for materials decisions | Don’t base 
purchase decisions on secondary criteria, such as the 
number of ancillary materials. Many publishers provide 
cursory or vague alignment charts making the CCSS-M 
alignment appear more robust than it actually is. Use 
robust tools and a carefully designed selection process to 
make curricular decisions.

Equating frameworks and maps with curriculum | A 
list of standards—regardless of the document title—is 
not a curriculum. To teach mathematics well, teachers 
need robust, well-designed and richly tested instruction-
al materials.

Materials without PD | Even the most educative in-
structional materials are incomplete without a robust set 
of supports for teachers. Don’t purchase instructional 
materials without accompanying professional develop-
ment—and then make sure there is robust content and 
capacity with what you receive.

In-house integration | Purchasing multiple sets of ma-
terials and attempting to integrate or combine them in-
house is incredibly difficult work, and generally results 
in a product that is less than the sum of parts. Schools 
would be better off picking a robust set of instructional 
materials, and spending a few years developing capacity 
to implement them with fidelity.
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Resources

The following is a selective and incomplete list of re-
sources for CCSS-M aligned mathematics improvement 
efforts.

The Math Assessment Resource Service (MARS) [http://
mathshell.org/ba_mars.htm] at the Shell Centre for 
Mathematical Education works with districts and states 
on the design and implementation of performance as-
sessment, and on professional development for design-
ers and teachers. They have created a suite of mathe-
matically rich performance tasks and prompts and have 
considerable expertise in developing local capacity of 
mathematics educators. The Dana Center at the Uni-
versity of Texas Austin publishes a number of CCSS-M 
aligned resources, including a four-volume set of algebra 
performance tasks aligned to the CCSS-M. 

Inside Mathematics [http://www.insidemathematics.org/] 
features classroom examples of teaching methods and 
insights into student learning, and tools for mathemat-
ics instruction that are aligned to the CCSS-M. Illus-
trative Mathematics [http://www.illustrativemathematics.
org] in an online community that produces tools and 
assessment samples designed to make the mathematical 
content and practice embedded within the CCSS-M 
visible to the larger mathematics education community.

The Lenses on Learning [http://www2.edc.org/cdt/cdt/
cdt_lol1.html] materials developed by EDC provide a 
robust set of coursework and professional development 
materials designed to help administrators and other 
school leaders understand mathematics. The Elemen-
tary Mathematics and Specialists & Teacher Leaders 
Project at https://sites.google.com/site/emstlonline/ has a 
wealth of resources about credentialing, training, and 
supporting K-5 mathematics specialists. The Elementary 
Mathematics and Specialists & Teacher Leaders Project 
at https://sites.google.com/site/emstlonline/ has a wealth of 
resources about credentialing, training, and supporting 
K-5 mathematics specialists.

The TeachingWorks [http://www.teachingworks.org/] mate-
rials at the University of Michigan identify “high-lever-
age” practices for beginning and early career teachers 
coupled with high-leverage content. Standards writer 
Bill McCallum’s blog “Tools for the Common Core 
Standards” at http://commoncoretools.me/ provides up-to-
date information on standards implementation as well 
as a host of classroom resources. The National Council 
of Supervisors of Mathematics at http://www.mathlead-
ership.org is a professional organization for mathematics 
leaders that provides a variety of tools and resources to 
support the implementation and a shared understand-
ing of the CCSS-M, including the CCSS Mathematics 
Curriculum Materials Analysis Tools.

http://mathshell.org/ba_mars.htm
http://mathshell.org/ba_mars.htm
http://www.insidemathematics.org/
http://www.illustrativemathematics.org
http://www.illustrativemathematics.org
http://www2.edc.org/cdt/cdt/cdt_lol1.html
http://www2.edc.org/cdt/cdt/cdt_lol1.html
https://sites.google.com/site/emstlonline/
https://sites.google.com/site/emstlonline/
http://www.teachingworks.org/
http://commoncoretools.me/
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