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Analyzing Data for Schoolwide and
Individual Student Improvement

Session 1

Before exploring and discussing school data, teachers should discuss their perceptions about why
students have achieved Proficiency (score Meets Standard or Exceed Standard) in mathematics on
assessment tests and why students have not.
As a staff, teachers should reflect privately and then record the answers to key questions such as:
• In your opinion, what are the causes of achievement gaps at your school?
• What am I doing in my classroom to promote learning that is most effective?
• Where do I need to improve my teaching practice?
• How well do I know my content standards?
• D
 o I fully understand the progressions within the standards and how to help students achieve
mastery of the standards?
• How am I effectively and intentionally teaching to the standards?
• How do I scaffold within the standard ensuring students are learning deeply and to mastery?
• How am I using Multi-Tiered Systems of Support to effectively reach all students?
• What can I do to improve parent participation?

Action Step

Teachers should compile and analyze three to five years of data to establish mastery and non-mastery
trends. Compiling the data in tables and charting the changes of scores over time in line graphs or bar
graphs may provide a clearer representation of mathematics performance levels.
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Session 2

As a staff, address questions such as:
• W
 hat percentage of each grades’ students were proficient (Meets Standard or Exceeds
Standard) in each year?
• Did students’ scores improve when compared with the previous year’s scores?
• D
 o your students’ mathematics test scores improve as time in the school’s educational
program increases?
• What instructional strategies and intervention activities have been employed?
• What mathematics skill areas need greatest reinforcement?
• W
 hat are the mathematics concepts that students have mastered and not effectively mastered
at each grade level?
• H
 igh school: How does completion of specific mathematics courses affect mastery of
mathematics concepts?
• Is additional data needed to successfully answer these questions?

Reflection Questions
• How am I connecting the Mathematical Habits of Mind and the grade-level content standards?
• Am I teaching to the intended depth and rigor of the standards?

Action Step

The math4life website provides resources to support teacher practice. Find your course and print
your content standards under “Grade Specific Resources.” Review and explore your standards for next
session. https://wvde.us/math4life/EducatorsGrade Specific ResourcesChoose Your Grade or
Course.

What separates the schools that will be successful in
their reform efforts from the ones that won’t is the use
of one, often neglected, essential element — data.
Victoria Bernhardt
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West Virginia College- and Career-Readiness
Standards for Mathematics
The underlying principles of the West Virginia College- and Career-Readiness Standards Mathematics,
hold the promise of preparing all West Virginia students for college, careers, and civic life—and
developing mathematically competent individuals who can use mathematics as a tool for making wise
decisions in their personal lives, a foundation for rewarding work, and a means for comprehending
and influencing the world in which they will live. The West Virginia Educators’ Guides for Mathematics
support these ambitious goals by emphasizing mathematical instruction and learning that focus
on key topics, build mathematical understanding and fluency in a coherent manner, and develop
students’ ability to apply mathematics creatively to analyze and solve complex problems.

Session 3

 nderstanding the West Virginia College- and Career-Readines Standards for
U
Mathematics
The West Virginia College- and Career-Readiness Standards for Mathematics are designed to help
students gain proficiency with and understanding of mathematics across grade levels. The standards
call for learning mathematical content in the context of real-world situations, using mathematics to
solve problems, and developing “habits of mind” that foster mastery of mathematics content as well
as mathematical understanding.

Two Types of Standards
The West Virginia College- and Career-Readiness Standards for Mathematics include two types of
standards: the Mathematical Habits of Mind and the Mathematics Content Standards. These standards
address the attributes and characteristics that students should develop to foster mathematical
understanding and expertise, as well as concepts, skills, and knowledge — what students need to
understand, know, and be able to do. The standards also require that Mathematical Habits of Mind
and Mathematics Content Standards be connected. These connections are essential to support the
development of students’ broader mathematical understanding, as students who lack understanding
of a topic may rely too heavily on procedures.
To achieve optimal effectiveness, the two components of the West Virginia College- and CareerReadiness Standards for mathematics — the Mathematical Habits of Mind and the Mathematics
Content Standards — must both be taught carefully and practiced intentionally. The two should work
in tandem rather than operate in isolation. The eight Mathematical Habits of Mind (MHM) describe
the attributes of mathematically proficient students and expertise that mathematics educators at all
levels should seek to develop in their students. Mathematical Habits of Mind provide a vehicle through
which students engage with and learn mathematics. As students move from elementary school
through high school, the Mathematical Habits of Mind are integrated in the tasks as students engage
in doing mathematics and master new and more advanced mathematical ideas and understandings.
The following table summarizes the eight Mathematical Habits of Mind (MHM) and provides examples
of questions that teachers might use to support mathematical thinking and student engagement (as
called for in the MHM standards).
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Summary of the
Mathematical Habits of Mind

Questions to Develop
Mathematical Thinking

MHM1 — Make sense of problems and persevere
in solving them.

•H
 ow would you describe the problems in your
own words?

Mathematically proficient students:

• What do you notice about _______?

• Interpret and make meaning of the
problem to find a starting point.

• What information is given in the problem?

• Analyze what is given in order to explain to
themselves the meaning of the problem.

•D
 escribe what you have already tried.
What might you change?

• Plan a solution pathway instead of jumping to a solution.

• Talk me through the steps you have used to this point.

• Monitor their own progress and change
the approach if necessary.

•W
 hat steps in the process are you most confident about?

• See relationships between various representations.

•W
 hat are some other problems that are similar to
this one?

• Relate current situations to concepts or skills previously
learned and connect mathematical ideas to one another.
• Continually ask themselves, “Does this make sense?”

• How would you describe what you are trying to find?

• Describe the relationship between the quantities.

• What are some other strategies you might try?

•H
 ow might you use one of your previous
problems to help you begin?

• Can understand various approaches to solutions.

•H
 ow else might you [organize,
represent, show, etc.] _______?

MHM2 — Reason abstractly and quantitatively.

• What do the numbers used in the problem represent?

Mathematically proficient students:

• What is the relationship of the quantities?

• Make sense of quantities, and the relationships
between quantities, in problem situations.

• What is the relationship between _______ and _______?

• Decontextualize (represent a situation symbolically and
manipulate the symbols) and contextualize (make meaning
of the symbols in a problem) quantitative relationships.
• Understand the meaning of quantities and
flexibly use operations and their properties.

• How is _______ related to _______?
•W
 hat does _______ mean to you? (e.g.
symbol, quantity, diagram)
• What properties might we use to find a solution?

• Create a logical representation of the problem.

•H
 ow did you decide that you needed
to use _______ in this task?

• Attend to the meaning of quantities, not just how to
compute them.

•C
 ould we have used another operation or
property to solve this task? Why or why not?

• What mathematical evidence would support your solution?

MHM3 — Construct viable arguments and
critique the reasoning of others.

• How can we be sure that _______?

Mathematically proficient students:

• What were you considering when _______?

• Analyze problems and use stated mathematical
assumptions, definitions, and established
results in constructing arguments.

• How could you prove that _______?
• Will it still work if _______?
• How did you decide to try that strategy?
• How did you test whether your approach worked?

• Justify conclusions with mathematical ideas.

•H
 ow did you decide what the problem was
asking you to find? (What was unknown?)

• Listen to the arguments of others, and ask useful
questions to determine if an argument makes sense.

•D
 id you try a method that did not work? Why didn’t
it work? Would it ever work? Why or why not?

• Ask clarifying questions or suggest ideas
to improve or revise the argument.

• How could you demonstrate a counter-example?

• Compare two arguments and determine
if the logic is correct or flawed.
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• What is the same and what is different about _______?
• I think it might be clearer if you said
_______. Is that what you meant?
• Is your method like Shawna’s method? If
not, how is your method different?

Summary of the
Mathematical Habits of Mind
MHM4 — Model with mathematics.
Mathematically proficient students:
• Understand this is a way to reason quantitatively and
abstractly (able to decontextualize and contextualize).
• Apply the mathematics they know to
solve everyday problems.

Questions to Develop
Mathematical Thinking
•W
 hat math drawing or diagram could you make
and label to represent the problem?
• What are some ways to represent the quantities?
•W
 hat is an equation or expression that matches
the [diagram, number line, chart, table, etc.]?

• Simplify a complex problem and identify
important quantities to look at relationships.

•W
 here did you see one of the quantities in
the task in your equation or expression?

• Represent mathematics to describe a situation
either with an equation or a diagram, and interpret
the results of a mathematical situation.

• What are some ways to visually represent _______?

• Reflect on whether the results make sense,
possibly improving or revising the model.

•H
 ow would it help to create a [diagram, graph, table, etc.]?
• What formula might apply in this situation?

• Ask themselves, “How can I represent this mathematically?”

MHM5 — Use appropriate tools strategically.
Mathematically proficient students:
• Use available tools including visual models,
recognizing the strengths and limitations of each.
• Use estimation and other mathematical
knowledge to detect possible errors.
• Identify relevant external mathematical
resources to pose and solve problems.
• Use technological tools to deepen their
understanding of mathematics.

•W
 hat mathematical tools could we use to
visualize and represent the situation?
• What information do you have?
• What do you know that is not stated in the problem?
• What approach would you consider trying first?
• What estimate did you make for the solution?
• In this situation, would it be helpful to use a [graph,
number line, ruler, diagram, calculator, manipulatives, etc.]?
• Why was it helpful to use _______?
•W
 hat can using a _______ show us that _______ may not?
• In what situations might it be more informative
or helpful to use _________?

• What mathematical terms apply in this situation?
• How did you know your solution was reasonable?

MHM6 — Attend to precision.
Mathematically proficient students:
• Communicate precisely with others and try to use clear
mathematical language when discussing their reasoning.
• Understand the meanings of symbols used in
mathematics and can label quantities appropriately.
• Express numerical answers with a degree of
precision appropriate for the problem context.
• Calculate efficiently and accurately.

•E
 xplain how you might show that your
solution answers the problem.
• What would be a more efficient strategy?
• How are you showing the meaning of the quantities?
•W
 hat symbols or mathematical notations
are important in this problem?
•W
 hat mathematical language, definitions, properties
(and so forth) can you use to explain _______?
• Can you say it in a different way?
•C
 an you say it in your own words? And
now say it in mathematical words.
•H
 ow could you test your solution to
see if it answers the problem?
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Summary of the
Mathematical Habits of Mind

MMH7 — Look for and make use of structure.
Mathematically proficient students:
• Look for the overall structures and patterns in
mathematics and think about how to describe these
in words, mathematical symbols, or visual models.
• See complicated things as single objects
or as being composed of several objects.
Compose and decompose conceptually.
• Apply general mathematical patterns, rules,
or procedures to specific situations

Questions to Develop
Mathematical Thinking
• What observations can you make about _______?
• What do you notice when _______?
•W
 hat parts of the problem might you
[eliminate, simplify, etc.]?
• What patterns do you find in _______?
• How do you know if something is a pattern?
•W
 hat ideas that we have learned before
were useful in solving this problem?
•W
 hat are some other problems that are similar to this one?
• How does this relate to _______?
• In what ways does this problem connect
to other mathematical concepts?

MHM8 — Look for and express regularity
in repeated reasoning.
Mathematically proficient students:
• See repeated calculations and look for
generalizations and shortcuts.
• See the overall process of the problem and still
attend to the details in the problem-solving steps.
• Understand the broader application of patterns
and see the structure in similar situations.
• Continually evaluate the reasonableness
of their intermediate results.
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• Explain how this strategy works in other situations.
• Is this always true, sometimes true, or never true?
• How would we prove that _______?
• What do you notice about _______?
•W
 hat is happening in this situation?
What would happen if_______ ?
• Is there a mathematical rule for _______?
•W
 hat predictions or generalizations
can this pattern support?
• What mathematical consistencies do you notice?
•H
 ow is this situation like and different from
other situations using this operation?

The Mathematical Habits of Mind are developed throughout each grade and, together with the content
standards, prescribe that students experience mathematics as a rigorous, coherent, useful, and logical
subject. The Mathematical Habits of Mind represent a picture of what it looks like for students to
understand and do mathematics in the classroom and should be integrated into every mathematics
lesson for all students.
Ideally, several Mathematical Habits of Mind will be evident in each lesson as they interact and overlap
with each other. The Mathematical Habits of Mind are not a checklist; they are the basis for mathematics
instruction and learning. To help students persevere in solving problems (MHM1), teachers need to allow
their students to struggle productively, and they must be attentive to the type of feedback they provide
to students. Dr. Carol Dweck’s research (Dweck 2006) revealed that feedback offering praise of effort and
perseverance seems to engender and reinforce a “growth mindset.”1 In Dweck’s estimation, “[g]rowthminded teachers tell students the truth [about being able to close the learning gap between them and
their peers] and then give them the tools to close the gap” (Dweck 2006).

Action Step

Choose a Mathematical Habit of Mind on which to focus in your classroom before Session 4. How will
you see yourself addressing this Mathematical Habit of Mind in the context of a unit of study? Create a
list of questions that you might use to support mathematical thinking and student engagement as the
unit of study unfolds. Be prepared to share your results at Session 4.

The highest form of pure
thought is mathematics.
Plato
(427–347 BCE)

According to Dweck, a person with a growth mindset believes
that intelligence is something that can be nurtured and gained.
When people with this type of mindset do not meet the expected
level of performance on a test or an assignment or have difficulty
understanding a concept, they work hard at it, believing that if
they just try hard enough, they will achieve the desired outcome.

1
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Session 4

Conceptual Understanding, Procedural Skill and Fluency, and Application
The West Virginia College- and Career-Readiness Standards for Mathematics call for learning
mathematical content in the context of real-world situations, using mathematics to solve problems,
and developing “habits of mind” that foster mastery of mathematics content as well as mathematical
understanding.
• In Session 3, you chose a Mathematical Habit of Mind on which to focus classroom instruction
during a current unit of study. Identify the Mathematical Habit of Mind and your experiences in
addressing the Mathematical Habit of Mind in conjunction with your unit of study.
The standards are a progression of mathematical learning. The standards are meant to fuel greater
achievement in a rigorous curriculum, in which students acquire conceptual understanding,
procedural skill and fluency, and the ability to apply mathematics to solve problems.
Instruction should focus deeply on only those concepts that are emphasized in the standards so that
students can build a strong foundation in conceptual understanding, a high degree of procedural skill
and fluency, and the ability to apply the mathematics they know to solve problems inside and outside
the mathematics classroom. Some of the connections in the standards knit topics together at a
single grade level. Most connections are vertical, as the standards support a progression of increasing
knowledge, skill, and sophistication across the grades.
Conceptual understanding, procedural skill and fluency, and application must be approached with
equal intensity.
CONCEPTUAL UNDERSTANDING: The word understand is used in the standards to set explicit
expectations for conceptual understanding. Teachers focus on much more than “how to get the
answer”; they support students’ ability to access concepts from a number of different perspectives.
Students might demonstrate deep conceptual understanding of core mathematics concepts by
solving short conceptual problems, applying mathematics in new situations, and speaking and writing
about their understanding. Students who lack understanding of a topic may rely on procedures too
heavily. Without a flexible base from which to work, such students may be less likely to consider
analogous problems, represent problems coherently, justify conclusions, apply the mathematics to
practical situations, use technology mindfully to work with the mathematics, explain the mathematics
accurately to other students, help other students understand a given method or find and correct an
error, step back for an overview, or deviate from a known procedure to find a shortcut. In short, a lack
of understanding effectively prevents a student from engaging in the mathematical practices.
PROCEDURAL SKILL AND FLUENCY: The standards are explicit where fluency is expected. In
kindergarten through grade six (K-6), students should make steady progress toward procedural skill
and computational fluency (being accurate and reasonably fast), including knowing single-digit
products and sums from memory (for example, see M.2.2 and M.3.7). As used in the standards, the
word fluently refers to fluency with a written or mental method, not a method using manipulatives
or concrete representations. Progress towards fluency should be woven into instruction in gradeappropriate ways, along with developing conceptual understanding of the four operations.2
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Developing fluency with single-digit computations can involve a mixture of just knowing some
answers, knowing some answers from understanding patterns, and knowing some answers from
understanding and using strategies. Fluency means working without visual models. Sufficient practice
and extra support should be provided at each grade to allow all students to meet the standards that
explicitly call for fluency.
APPLICATION: Students are expected to use mathematics to solve “real-world problems.” In the
standards, the phrase real-world problems is used to set expectations and flag opportunities
for applications and modeling. Real-world problems and standards that support modeling are
opportunities to provide activities related to careers and everyday life. Teachers in content areas
outside of mathematics — particularly science — ensure that students use mathematics at all grade
levels to make meaning of and access content.

Action Step

Teachers must provide students the opportunity to master each of the grade-level or course content
standards. It is important to understand that neglecting grade-level or course content standards
will leave gaps in students’ skills and understandings and will leave students unprepared for the
challenges they face in this and later courses. Any content plan must demonstrate a means by which
students can be provided the opportunity to address all course content standards and to revisit and
practice skills and strengthen understandings throughout the school year.
Reflect on the order in which your mathematical concepts are taught throughout your school year.
Create an outline of those concepts in the order in which they are addressed.

For more information about how students develop fluency in tandem with understanding, see the University of Arizona’s Progression documents on
Operations and Algebraic Thinking and on Number and Operations in Base Ten .

2
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Exploring math4life Supports & Resources

Session 5

Resources Found at the math4life website
The math4life website contains useful information to help parents and families, educators, and
administrators support students in understanding mathematics. The resources in the Educators’ tab
include: Data, Grade Specific Resources, Professional Learning, Quantile Information, Strategies for
Teaching and Learning, and WVDE Policies and Standards. Explore the Grade Specific Resources on the
math4life website to find your Educators’ Guide. https://wvde.us/math4life/EducatorsGradeSpecific
ResourcesChoose Your Grade or CourseEducators’ Guide.
In Session 4, you created a document identifying the order in which the mathematical concepts of
your grade-level or course are addressed. Discuss the rationale for this order. How does this order
support the development of students’ knowledge, skills and understandings to build throughout
the year? How does this order support the development of connections among the grade-level
mathematics content and the Mathematical Habits of Mind? (For example, Grade 6 mathematics
may begin with students reasoning about area and understanding and applying concepts of surface
area. The intent is to introduce students to a mathematical concept that is new to them and that
incorporates opportunities to practice arithmetic concepts and skills developed in prior years.
Students can be provided opportunities to strengthen their ability in procedural fluency, conceptual
understanding, and applications. Skills and understandings related to area can be revisited to support
students as they are introduced to operations in base 10 and to compute fluently with multi-digit
numbers.)

Purpose of the West Virginia Educators’ Guides for Mathematics
The West Virginia Educators’ Guides for Mathematics are meant to guide teachers in curriculum
development and instruction as they work to ensure that all students meet or exceed the West
Virginia College- and Career-Readiness Standards. The West Virginia College- and Career-Readiness
Standards are statements of what students are expected to learn; curriculum is the means used
to help students meet the standards. The Educators’ Guides provide educators and developers of
instructional materials with a context for implementing the standards. Building on the standards, the
Educators’ Guides address how all students in West Virginia schools can best meet those standards.
Implementation of the West Virginia College- and Career-Readiness Standards provides an opportunity
to ensure that West Virginia’s students are held to the same high expectations in mathematics as their
national and global peers. Educators and administrators, as well as parents, guardians, and community
members, are challenged to become familiar with the standards and to support raising the bar for
student achievement through rigorous curriculum and instruction that develops students’ conceptual
understanding, procedural skill and fluency, and application of mathematics.
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Overview: Educators’ Guides for Mathematics
Educators’ Guides for Mathematics provide guidance on instruction and learning aligned with the
West Virginia College- and Career-Readiness Standard. Each of the Educators’ Guides presents a brief
summary of prior learning and an overview of what students learn at that grade level. The document
highlights the instructional focus of the grade-level standards and provides grade-level explanations
and examples of how the Mathematical Habits of Mind may be integrated into grade-level-appropriate
tasks. The largest section of each Educators’ Guide is a description of Standards-Based Learning
with exemplars to explain the content standards, highlight connections to the various mathematical
practice standards, and demonstrate the importance of developing conceptual understanding,
procedural skill and fluency, and application. Also noted are opportunities to link concepts and
potential student misconceptions. Each Educators’ Guide highlights important knowledge, skills, and
understanding that students will need to succeed in future grades or courses. The grade-level content
standards are embedded throughout the narrative.
The Educators’ Guides are new and vital documents that West Virginia teachers should reference often;
they are not documents offering “business as usual.” The Educators’ Guides for Mathematics embody
the belief that all students can learn mathematics and contains essential information for teachers and
other stakeholders about teaching strategies, assessment, technology, and modeling. It is important
for teachers of a single grade level to read not only their respective grade-level or course Educators’
Guide, but also the grade level or course Educators’ Guide immediately preceding and following their
particular area of focus. This will help teachers in planning a logical and rigorous course of study.

Action Step

As you explore the Educators’ Guide for your grade-level or course:
• W
 hat skills and understandings are essential for students in your grade-level or course
to master?
• W
 hat skills and understandings are essential for students to master in your grade to be
prepared for the next grade and/or future courses?
• H
 ow do you ensure that students leave your grade-level or course prepared for the next grade
and/or future course?
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Session 6

Purpose of the Content & Timeline for Mathematics
Each grade-level or course specific Content and Timeline for Mathematics provides a description of
the skills and understandings of students as they enter a given grade and an explanation of the skills
and understandings that will be developed throughout the grade. Each Content and Timeline also
highlights the fluencies and conceptual understandings necessary to be prepared for the next grade.
Each document includes a table identifying the domains and clusters of the grade-level or course
mathematics content followed by a template and/or example of a course Timeline. The Timeline
identifies the need to provide students the opportunity to master each of the grade-level content
standards and reminds all that it is important to understand that neglecting grade-level content
standards, will leave gaps in students’ skills and understandings and will leave students unprepared
for the challenges they face in later grades. The template provides the opportunity to develop a
content plan to demonstrate a means by which students can be provided the opportunity to address
all grade-level content standards and to revisit and practice skills and strengthen understandings
throughout the school year.

Action Step

Explore the resources available in the Content and Timeline documents. https://wvde.us/math4life/
EducatorsGrade Specific ResourcesChoose Your Grade or CourseContent and Timeline.
In Session 4, you created an outline of your grade-level mathematics or course and provided the order
in which the mathematics concepts are addressed. Now complete a Content Timeline template for
your grade-level or course. Include a Rationale explaining the philosophical intent and reasons for
the order of the mathematical content. Explain how this order ensures that all grade-level content
standards will be addressed in a logical progression and provides embedded opportunities to revisit
and practice skills and strengthen understandings throughout the school year.
The completion of a Content Timeline may require additional work sessions.
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Steven L. Paine, Ed.D.
West Virginia Superintendent of Schools

