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1

Introduction: Attending  
to Math Performance

There has been increasing international attention to student performance 
in mathematics, both within the education community and from outside. 
Within the education sector, there are large numbers of studies each year 
that focus on the teaching and learning of mathematics. Whether the 
studies form the basis for doctoral dissertations or whether they are carried 
out by established educational researchers, the number of studies grows 
each year, and, with easy access to the internet, the audience for those 
studies has broadened.

In addition, departments of education, ministries of education, and 
organizations like the National Governors Association, which supported the 
development of the Common Core State Standards, are paying increased 
attention to mathematics teaching and learning. In some jurisdictions, 
math has become a major focus for entire cities or states.

Even outside of the world of education, the results of high-stakes tests, 
particularly when used to compare educational jurisdictions, dominate 
the media in ways that did not occur in the past (e.g., Gordon, 2016; Green, 
2014; “PISA Envy,” 2013; Stutz, 2013). This has drawn a significant amount 
of attention to mathematics teaching and learning in the K–12 sector. 

SLGBuildingSustainingMathSuccess_FM.indd   1 5/24/18   6:29 PM

ADVANCE UNCORRECTED COPY - NOT FOR DISTRIBUTION



2    •   The School Leader’s Guide to Building and Sustaining Math Success

While there are vocal critics of how mathematics is currently taught, there 
are also equally vocal proponents; no matter, the attention is not going 
away. School district officials and the principals in those districts feel that 
pressure and the need to improve the performance of their students.

What Changes Performance in a School?
There is abundant evidence from research to support the assertion that 
schools change when leadership focuses on that change. According to Fullan 
(2006), effective change occurs when these characteristics are present:

• Motivation
• Capacity building, with a focus on results (building collective 

knowledge and providing resources to increase the effectiveness of 
the group in closing the gap in student learning)

 – Learning in context (opportunities to practice in the classroom 
the ideas being discussed)

 – Changing context (sharing ideas with others in the system, 
thereby changing the context in which the school operates)

• A bias for reflective action (purposeful thinking about potential 
changes on the part of the leader and the group)

• Tri-level (broad) engagement (school and community, district, and 
state or province)

• Both persistence and flexibility in staying the course

However, those who write about how to accomplish this change gener-
ally are not grounded in the discipline of mathematics and rarely use exam-
ples with mathematics. As a result, principals have difficulty translating 
change theory into actions to improve math instruction. The change ideas 
make sense to the leader theoretically, but the implementation is not tar-
geted toward teachers’ mathematical practice.
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Introduction: Attending to Math Performance    •    3

The Purpose of This Resource
Principals who must lead the change to improve student math performance 
in their schools often tell us that they feel disadvantaged because they are 
uncomfortable with math themselves. Although they may have successfully 
completed math courses in school, many remember being taught in ways 
that are no longer advocated. Therefore, they don’t always have much direct 
experience with math instruction that is based on more recent research, 
and they don’t always see clearly how to lead change that promotes newer 
approaches to higher-quality math instruction. This resource is meant 
to provide school and system leaders with a better understanding of what 
these changes look like and to give specific suggestions for what they can do 
and what they can ask of their staff and students.

The resource will offer extensive guidance that will be useful to the 
principal, including advice about the kinds of data to collect and how to use 
those data to promote teacher change in the teaching of mathematics. In 
addition, suggestions for “look-fors” that principals can use in their obser-
vations and conversations with both students and teachers are provided.

This resource contains significant discussion about the need for a 
whole-school improvement focus based on student performance. Principals 
need to instill the belief in all staff that positive change will occur through 
consistent implementation of adopted core priorities. A collaborative 
culture of mathematics learning and data literacy must become valued by 
all staff.

The book also covers the use of sophisticated quantitative data analysis 
as an ongoing basis for school and class formative assessment. It stresses 
the importance of monitoring short- and long-term growth, analyzing 
improvement trends at several points throughout the school year, and 
tracking individual-level growth from grade to grade. The book describes 
a culture in which regular staff communication occurs around student 
performance and whole-school data on multiple platforms.
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4    •   The School Leader’s Guide to Building and Sustaining Math Success

Included in the resource are examples of many specific scenarios a 
principal might face when moving a school’s math culture, with sugges-
tions for actions to take, suggestions to make, and feedback to give. There 
are numerous charts that principals might use in staff meetings or with 
individual teachers in focused discussions. We firmly believe that it is the 
principal of a school who makes the greatest difference in building real 
math success in that school. We hope that the advice we offer will help you 
be that principal.

SLGBuildingSustainingMathSuccess_FM.indd   4 5/24/18   6:29 PM

ADVANCE UNCORRECTED COPY - NOT FOR DISTRIBUTION



5

What Does a Great Math 
School Look Like?

Many of us are familiar with the changes in math instruction that have 
occurred over the last 20 or 30 years. These have largely been influenced 
by the National Council of Teachers of Mathematics (NCTM), an organiza-
tion in the United States and Canada that promotes improved mathematics 
instruction. Its Principles and Standards for School Mathematics (NCTM, 
2000), followed later by Curriculum Focal Points for Prekindergarten 
Through Grade 8 Mathematics: A Quest for Coherence (NCTM, 2006), Focus 
in High School Mathematics: Reasoning and Sense Making (NCTM, 2009), 
and more recently Principles to Actions: Ensuring Mathematical Success for 
All (NCTM, 2014), have served to direct many mathematics initiatives in 
both countries.

Many aspects of these resources have had a powerful effect, but only a 
few will be discussed here. Principles and Standards for School Mathematics 
not only lists standards for math instruction but also articulates the impor-
tance of high expectations for all students, a coherent curriculum, teacher 
understanding of the curriculum, student understanding of the curricu-
lum, formative assessment, and the potential for technology to support 
mathematics instruction.

1
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6    •   The School Leader’s Guide to Building and Sustaining Math Success 

Most recently, Principles to Actions (NCTM, 2014) reiterates that a 
set of standards on paper does not automatically translate to change. It 
reminds readers that U.S. students are still not scoring at the highest lev-
els compared to students in other countries and that, in general, U.S. stu-
dents perform well on low-level items on international tests but not as well 
on items involving higher-level thinking. It also reminds readers that many 
U.S. teachers work in isolation, without the benefit of collegial or coaching 
support. It articulates the principle of professionalism in educators as a 
critical need.

Particularly valuable in this latest NCTM publication is a set of sug-
gested actions to help leaders come closer to achieving NCTM’s goals for 
student math learning. Details will be discussed later in this resource, par-
ticularly those involving providing professional development opportunities 
for teachers, monitoring instructional time, emphasizing “understand-
ing,” maintaining a schoolwide culture with high expectations, ensuring 
resources meet the spirit of the standards, and performing assessment to 
guide instruction.

In addition, the introduction of the Common Core State Standards 
in the United States (Council of Chief State School Officers & National 
Governors Association, 2010), focusing on understanding as well as per-
forming, has changed the focus in many mathematics classrooms. The 
eight Standards for Mathematical Practice encourage students to dig into 
the math and not just repeat rote procedures:

1. Make sense of problems and persevere in solving them.
2. Reason abstractly and quantitatively.
3. Construct viable arguments and critique the reasoning of others.
4. Model with mathematics.
5. Use appropriate tools strategically.
6. Attend to precision.
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What Does a Great Math School Look Like?    •    7

7. Look for and make use of structure.
8. Look for and express regularity in repeated reasoning.

Examples of student work based on these processes can be found in many 
resources (Small, 2017c).

What Does Great Math in a School Look Like?
Fleshing out the ideas presented by NCTM helps us imagine what we would 
see in a school where great math is happening.

• Instructional tasks combine significant attention to mathematical 
thinking with more straightforward skill and application ques-
tions. For example, students might figure out ways to show $20 
using different combinations of coins, instead of only figuring out 
the specific change from $20 for a $4.59 purchase.

• Math work is visible around the school, whether it is a tower of 
blocks showing a pattern, a hundreds chart used for games out on 
the playground, or student-created videos of math problems or solu-
tions shared with the school community and parents (see Figure 1.1).

• Virtually every teacher who teaches math (and even some who do not 
teach math) is interested in mathematics instruction and is aware of 
some of the bigger ideas across the grades. Virtually every student 
feels confident trying math tasks as well; after students have worked 
on these activities, you will often hear, “Can we do another one?”

Notice that math scores are not the major consideration. High scores 
do not necessarily mean that math understanding is at a deep enough level. 
Too many students can successfully repeat what a teacher has shown them 
but hit a wall when any element of a problem or situation changes. Thus, 
their work might look good at first glance, but the learning might not be 
solid enough to transfer to a new or more complex situation.
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8    •   The School Leader’s Guide to Building and Sustaining Math Success 

Figure 1.1

FIGURE CUP PAT TERN PL AYGROUND HUNDRED CHART

HOW MANY CHICKENS?
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What Does a Great Math School Look Like?    •    9

Deep down, it is the curiosity about math and the ability to solve 
problems—not just the ability to calculate and solve equations—that we 
are looking for in our students. Often principals believe that great change 
is happening in the school without much data to back it up. They usually 
notice one good thing that is happening somewhere and forget the rest. 
Figure 1.2 lists specific practices that administrators should look and listen 
for in their schools to determine whether great math is taking place.

What About Meeting the Standards?
Students may obtain good test scores, but, in the end, students are meeting 
the standards only if the tests reflect both the letter and the spirit of those 
standards. Consider each of the following pairs of activities; they both 
relate to the same standard, but only one adequately addresses it.

Grade 3 Standard: Interpret products of whole numbers; e.g., interpret 
5 × 7 as the total number of objects in 5 groups of 7 objects each.

A: How much is 5 × 7?

B: Draw a picture to show what 5 × 7 looks like.

Task B addresses the standard, but Task A does not. Task A asks for a specific 
number, not for an understanding of the operation; the student could simply 
recite the fact from memory rather than apply the concept of multiplication.

Grade 6 Standard: Determine, with and without computation, whether 
a quantity is increased or decreased when multiplied by a fraction, 
including values greater than or less than one.

A: What is   2 __ 3   ×   6 __ 5  ?

B: Tell or show what number you might multiply by   6 __ 5   to obtain a product 
that is a little more than   3 __ 5   .
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10    •   The School Leader’s Guide to Building and Sustaining Math Success 

I see great math when . . . What I won’t see How will I know?

Students and teachers look 
forward to math time.

Math is students’ least 
favorite time in the day.

Directly ask students whether they are 
excited about math class or are not 
looking forward to it.

Math is focused on solving 
problems and thinking and 
not just recall of procedures.

Children are filling in 
worksheets.

Worksheets might be assigned occa-
sionally, but their use is not widespread 
within a class or across classes.
You might ask students to tell you about 
the most recent math problem they 
solved. It is only a problem if they didn’t 
already know how to do it, so you need to 
ask what made it something they had to 
think about.

Students are communicating 
mathematically during a large 
proportion of their learning 
time and are engaged in the 
assigned activities.

There is a lot of stu-
dent silence or lack of 
engagement.

You might randomly listen to groups of 
students in different classrooms and 
evaluate how rich their math conversa-
tions are.

Students regularly choose 
and use visual representa-
tions and manipulatives to 
support and demonstrate 
their mathematical thinking.

Visual tools are rarely 
used and are often used 
in an algorithmic or proce-
dural way, not for solving 
problems or thinking 
mathematically.

Visual tools include manipulatives and 
representations such as number lines, 
hundred charts, and so on. Students use 
tools even when not instructed to do so. 
You might ask students why they chose a 
particular tool for a math problem. They 
should not always be choosing because 
“that’s the one the teacher said to use”; 
they should have their own reasons.

The tools and strategies 
become more sophisticated 
as students advance through 
the grade levels.

New tools and strategies 
are not introduced as stu-
dents move from grade 
to grade.

This can be observed by looking at 
student work on similar problems at 
different grade levels. There should be 
meaningful changes both in the tools 
and the ways in which they are used.

Students regularly ask 
substantive questions of their 
peers and of the teacher.

Basic questions that 
maintain a focus on orga-
nizational or procedural 
aspects of a task are the 
only ones students ask.

You might listen for the first five or last 
five questions in different classrooms on 
different days and observe the propor-
tion of questions that are substantive.

Figure 1.2   |  What Does Great Math Look Like and Sound Like?
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What Does a Great Math School Look Like?    •    11

I see great math when . . . What I won’t see How will I know?

Students expect daily math 
challenges and rise to them.

Students expect to be 
shown everything and do 
not want to be asked to 
figure things out.

You might ask students if they are usually 
shown how to do a problem before they 
are asked to do it or whether they often 
figure things out themselves.

Nobody talks about math 
being “hard.”

Teachers openly talk 
about finding math hard 
or not liking math to their 
students or colleagues.

Ask students if they have ever heard 
other people say that math is hard and 
ask who those other people were.

Figure 1.2   |  What Does Great Math Look Like and Sound Like? (continued)

Task B addresses the spirit of the standard better than Task A. Although 
the student will find a solution with Task A, it does not ask the student to 
determine whether a quantity was increased. On the other hand, Task B 
allows for students to either use calculations or reasoning to consider how 
the value of a factor changes when multiplied by a particular fraction.

High School Standard: Describe the relationship between the linear fac-
tors of quadratic expressions and the zeros of their associated quadratic 
functions.

A: What are the zeros of y = x2 − 5x + 6?

B: How does knowing that x2 − 5x + 6 = (x − 3)(x − 2) help you sketch the 
graph of y = x2 − 5x + 6?

Task B addresses the standard better than Task A because it focuses on 
the required connection between factors and zeros.

Although state or provincial tests are usually constructed with the 
standards in mind, often teacher-created tests are a mix of questions that 
adequately test the standards and those that do not.
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12    •   The School Leader’s Guide to Building and Sustaining Math Success 

What Kinds of Questions Best Meet the Standards?
Questions should attend to the practice, or process, standards as 

well as the content standards. The standards for practice, or process, need 
to be assessed regularly and provide important information about whether 
standards are being met.

For example, one important standard in many states, modeled after 
the Common Core State Standards, is that students can “construct viable 
arguments and critique the arguments of others” (Council of Chief State 
School Officers & National Governors Association, 2010). This ability needs 
to be assessed. Therefore, a principal might look at teacher tests, quizzes, or 
assignments for items like these.

• Grade 2: “Why can’t the answer to 2   + 2   possibly be in the 60s?”
• Grade 7: “When you multiply two numbers, the answer is less than 

when you divide them. What numbers can they be? Which can’t 
they be?”

• High school: “You multiply two irrational numbers that are not the 
same. How could the answer be rational?”

Questions should ask for explanations and not just answers.

• Grade 2: “How do you know that 4   + 5   has to be almost 100 
without finding the answer?”

• Grade 4: “How do you know that   3 __ 5   −   1 __ 3   must be more than 

1 −   1 ___ 10   without finding the answers?” The students should realize 

that   1 ___ 10   and 1 are far apart compared to   1 __ 3   and   3 __ 5  , which are both 

between   1 ___ 10   and 1.
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What Does a Great Math School Look Like?    •    13

Questions should ask students to draw a visual to show an idea. For 
example, a prompt like “Draw a picture to show why  √

___
 18   equals 3 √ 

__
 2  ” is 

valuable. A student who realizes that the two right triangles in Figure 1.3 
must be similar shows an understanding of why  √

___
 18   equals 3 √ 

__
 2  . 

Questions should ask students to make connections.

• Grade 4: A teacher might ask, “How is subtracting   2 __ 3   −   1 __ 5   like sub-
tracting 10 − 3? How is it different?”

• High school: A teacher might ask, “How are the graphs for y = 2x and 
y = 22x alike? How are they different?”

Questions should be open-ended enough to allow students to show 
their interpretation of ideas.

• Grade 1: “Do you think 15 is more like 10 or more like 20? Why?”
• Grade 6: “The greatest common factor of two numbers is one third 

of one of them. What do you know about those numbers that can 
help you tell what they might be?”

3

3

1

1 √18

√2

Figure 1.3   |  Pictures Can Show Ideas
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14    •   The School Leader’s Guide to Building and Sustaining Math Success 

What Kinds of Resources Best Meet the Standards?
To meet standards, teachers need to use appropriate resources, 

whether print or digital. A principal must determine whether the resources 
that are requested by and used by teachers are ones that support the spirit 
of the standards. What would a principal look for when choosing resources?

The resource should focus as much on understanding and thinking as 
it does on skill development. There are many examples of resources (com-
puter programs, texts, or supplementary resources) that say they meet 
standards but actually address only some of the content, and certainly not 
the spirit, of those standards.

• Grade 2: In a lesson on subtraction, students should have repeated 
opportunities to see the addition inherent in any subtraction situa-
tion. They might be asked, for example, how they could use addition 
to determine 57 − 12.

• High school: In a lesson on quadratic equations, students might be 
asked why most measurement situations involving quadratics focus 
on area and not on volume or length.

The resource should not regularly model tasks such as how to per-
form computations, find the rule for a pattern, or count the number of 
diagonals in a shape. If the resource models for students too much, it is not 
adequately calling for problem solving. It should leave room for students to 
figure things out for themselves.

The resource should speak to the teacher as a professional, and the 
teacher component, at a minimum, should clarify for teachers why cer-
tain directions or actions are taken and encourage teachers to reflect on 
those rationales.

The resource should address differentiation, providing meaning-
ful and thoughtful extensions for strong students and meaningful and 
thoughtful scaffolds for struggling students (not just easier questions).
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What Does a Great Math School Look Like?    •    15

The resource should focus students on building connections between 
ideas they have learned and not treat each math topic as a separate entity.

The value of a resource is not related to the medium (print or digital). 
There are print textbooks that ask thoughtful questions (e.g., “Use a differ-
ent strategy to figure out 13 - 8 than to figure out 9 - 2”), and there are digital 
resources that focus on straightforward, rote procedures.

Why Aren’t We Seeing as Much of This Rosy 
Picture as We Should?
There is a long history of concern about math instruction being the domain 
of a small number of interested teachers, whether they consist of the math 
department in a secondary school or a few keen teachers in an elementary 
school. Elementary school teachers tell us that they have very little math 
in their backgrounds and often lack a deep understanding of the curricu-
lum they are delivering; for this reason, they “bow out” of trying to change 
mathematics instruction. Often they say they feel no pressure to try to 
improve their math instruction because many of their principals also stay 
out of math discussions due to their own discomfort in that domain. Most 
principals readily admit that they defer to their math departments. In addi-
tion, many high school teachers today are the products of a more traditional 
approach to math, so their own experiences as students create an extra hur-
dle as they try newer approaches in their own classrooms.

With the advent of more current curricula and the desire to improve the 
math performance of our students on international assessments, these prac-
tices will no longer suffice. Underlying decisions that are or are not being 
made about how mathematics should be taught reflect strong differences in 
belief about what math really is. It would be interesting for a principal to try 
this poll in Figure 1.4 with staff (perhaps anonymously) to see just how dif-
ferent their beliefs are; it could be the start of a valuable staff discussion.
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16    •   The School Leader’s Guide to Building and Sustaining Math Success 

When teachers have fundamentally different views about the nature of 
math, it is hard to develop a school culture. However, it remains essential to 
come to terms with that vision collectively.

Big Picture: What Data Would Tell You Whether 
Your School Is Great?
There are a variety of ways to obtain data, beyond scores on external tests 
or teacher marks, that will help you get a pulse on your school. (Some of 

Figure 1.4   |  Belief Survey

Mark your response to each statement.

The big focus in math instruction should be on application.

Strongly agree Agree Disagree Strongly disagree

Covering curriculum matters more than making the math interesting to students.

Strongly agree Agree Disagree Strongly disagree

Developing positive attitudes toward math is challenging.

Strongly agree Agree Disagree Strongly disagree

Math is mostly about developing computational and algebraic skills.

Strongly agree Agree Disagree Strongly disagree

Most of my teaching time in math should focus on problem solving.

Strongly agree Agree Disagree Strongly disagree

Math is more about procedures than concepts.

Strongly agree Agree Disagree Strongly disagree

Most math teaching should be direct instruction, with some guided and some exploratory work.

Strongly agree Agree Disagree Strongly disagree

The weakest students in my class might improve, but they really can’t be expected to achieve at top levels.

Strongly agree Agree Disagree Strongly disagree

Open-ended problems should be used rarely because they are too hard to grade.

Strongly agree Agree Disagree Strongly disagree
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these will be explored in more depth later in this book.) To use these mea-
sures, however, there must be deliberate attention to collecting kinds of 
data that are often not considered.

Data collected about students reflect teaching practices. Whether the 
data are taken from individual students or collected from an entire class, 
student work is a good indicator of what is being taught or emphasized and 
how the teaching in one class might differ from the teaching in another. 
Because the principal’s focus is on teaching practice, it makes sense to 
gather data that reflect that practice and show how it has influenced stu-
dents. The data that you collect can be either quantitative or qualitative.

Examples of Quantitative Data

• Measures of how the work of students at different grade levels com-
pares on calculations or problems (counting/analyzing use of vari-
ous strategies)

• Measures of the level of depth of student thinking/reasoning
• Measures of how long students persevere on rich problems or on 

external tests
• Measures on Likert scales of positive mindset or positive attitudes 

toward math (Dickson, 2011) (perhaps teacher mindset, too)
• Measures on Likert scales of student confidence in their math abil-

ities (perhaps teacher confidence, too) (Hendy, Schorschinksy, & 
Wade, 2014)

• Measures of the proportion of student talk compared to teacher 
talk in a given class period

• Measures of the number of substantive questions asked by students 
during a math class
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Examples of Qualitative Data

• Measures of enthusiasm for math
• Measures of curiosity about math
• Measures of student creativity in math

Summing It Up
In this chapter, we showed what a positive math culture looks like in 
schools that foster students’ mathematical thinking in meaningful ways 
while meeting rigorous standards, and we outlined a variety of indicators 
of student success beyond student engagement and test scores. High among 
these are the following:

• Math is focused on solving problems and thinking and not just 
recall of procedures.

• Students regularly use increasingly sophisticated visual represen-
tations to support and demonstrate their mathematical thinking.

• Students expect and rise to daily math challenges. Those traditionally 
seen as weak students no longer look weak; all students are improving.

We discussed the importance of teacher use of high-quality teaching 
resources. We also discussed the importance of data as a powerful tool to 
help administrators determine the strength of the math culture in their 
schools. The data that can and should be collected to measure math perfor-
mance include evaluations of both teaching practice and student work, as 
well as attitudes among staff and students toward mathematics.

This deeper look at positive math culture emphasizes how great math 
is more than great test scores. It requires much more to give student learn-
ing the context, rigor, and depth it needs to make it meaningful. The best 
first step toward creating this kind of learning in mathematics across your 
school is with teachers, which is the subject of the next chapter.
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At the time of publication, the following resources were available (ASCD stock numbers in 
parentheses). 

Print Products
Building a Math-Positive Culture: How to Support Great Math Teaching in Your School 

(ASCD Arias) by Cathy L. Seeley (#SF116068)
Making Sense of Math: How to Help Every Student Become a Mathematical Thinker and 

Problem Solver (ASCD Arias) by Cathy L. Seeley (#SF116067)
Teaching Students to Communicate Mathematically by Laney Sammons (#118005) 
Unpacking Fractions: Classroom-Tested Strategies to Build Students’ Mathematical 

Understanding by Monica Neagoy (#115071)

For up-to-date information about ASCD resources, go to www.ascd.org. You can search 
the complete archives of Educational Leadership at www.ascd.org/el.

ASCD myTeachSource® 
Download resources from a professional learning platform with hundreds of research-

based best practices and tools for your classroom at http://myteachsource.ascd.org/

For more information, send an e-mail to member@ascd.org; call 1-800-933-2723 or 703-
578-9600; send a fax to 703-575-5400; or write to Information Services, ASCD, 1703 
N. Beauregard St., Alexandria, VA 22311-1714 USA.

Related ASCD Resources
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