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INTRODUCTION:
RETHINKING WHAT
IT MEANS TO BE
GOOD AT MATH

Practice

For generations,
mathematics education
was often viewed
through a narrow lens.
Success meant
memorizing

multiplication tables,
executing long division
perfectly, or solving for
x in under a minute.
Speed and rote recall
were the hallmarks of a
"good" math student.
While procedural

fluency remains
important, a profound
shift has occurred in

how educators,
researchers, and
policymakers
understand
mathematical
proficiency. At the
heart of this

transformation lies the
8 Standards for
Mathematical
Practice.

These eight practices,
formally introduced as
part of the Common
Core State Standards
for Mathematics
(CCSSM), describe not
just what students
should know, but how
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they should engage
with mathematics.
They are the habits of
mind, the ways of
thinking, and the
expert behaviors that
allow students to use
mathematics

effectively in school
and in life. Whether
you are a parent trying
to understand new
math homework, a
teacher seeking to
refine your
instructional strategies,
or a curious learner

yourself,
understanding these
eight standards

provides a powerful
framework for seeing
math not as a
collection of tricks, but
as a dynamic, creative,
and logical discipline.

This article will explore
each of the 8

explanations, practical
examples, and insights
into how they work
together to build
genuine mathematical
understanding. Let us
move beyond the
worksheets and timed
tests, and discover
what it truly means to
think and reason like a
mathematician.

THE EIGHT
STANDARDS: AN
OVERVIEW OF
MATHEMATICAL
HABITS OF MIND

The 8 Standards for
Mathematical Practice
are often grouped into

two broader
categories, though
they are deeply

interconnected. The
first group focuses on
reasoning and
problem-solving

Standards  for ,ocesses, while the
Mathematical second group
Practice in detail, emphasizes using
offering clear tools and structure
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effectively. However,
the best
mathematicians weave
all these practices
together seamlessly.
Think of these
practices not as a
checklist, but as a
toolkit. A skilled
craftsperson knows
when to use a specific
tool and how to
combine tools to create
something meaningful.
Similarly, a
mathematically
proficient student
learns to draw on these
practices flexibly and
strategically.

Below, we break down
each standard,
explaining its core
meaning and providing
a window into how it
appears in the
classroom and beyond.

Standard
1: Make
Sense of
Problems
and
Persevere
in Solving
Them

This is arguably the
most foundational of
the 8 Standards for
Mathematical

Practice. It addresses
the moment every
learner faces: staring
at a problem and not
immediately knowing
what to do. Historically,
students might have
given up or waited for
the teacher to provide



a formula. This
standard flips that
script. It asks students
to:

e Analyze the
problem: What
is being asked?
What information
is given? What
information is
missing? Can |
restate the
problem in my
own words?

e Plan an
approach: Have
| seen a similar
problem before?
What strategies
might
work—drawing a
picture, making a
table, looking for
a pattern,
working
backwards?

e Monitor
progress: Is my
strategy
working? Do |
need totry a
different path? It

is okay to change
course.

* Persevere: This
is the heart of
the standard. It
means
developing the
stamina to stick
with a
challenging
problem, to learn
from mistakes,
and to see
struggle as a
natural and
valuable part of
the learning
process.

In a classroom, this
looks like: A student
working on a complex
word problem that
does not have an
obvious single step.
Instead of asking "what
do | do first?", they
might draw a diagram,
write down what they
know, and try a few
different calculations.
The teacher
encourages this
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process, asking
questions like "What
have you tried so far?"
and "Does that make
sense given the
context of the
problem?" rather than
simply providing the
next step.

Standard
2: Reason
Abstractl
y and
Quantitati
vely

This standard speaks
to the dual nature of
mathematics. On one
hand, math is
abstract—dealing with
symbols, variables, and
general rules. On the
other hand, math is

quantitative—it
describes real-world
quantities and
relationships. Proficient
students can move
fluidly between these
two worlds. They can
take a real-world
scenario, represent it
with a symbolic
equation (abstraction),
and then interpret the
results of that equation
back in the context of
the original problem
(quantitative
reasoning).

Key elements

include:

e Decontextualizin
g: Taking a
situation and
representing it
with numbers
and symbols.

e Contextualizing:
Pausing during
calculations to
check if the
numbers make
sense in the real



world. For
example, if a
problem involves
counting people,
a decimal answer
should raise a
red flag.

e Understanding
units and their
meaning. A
student who
reasons
quantitatively
knows that
adding 5 apples
and 3 oranges
gives you 8
pieces of fruit,
not 8 "apples" or
"aples." They
attend to the
meaning of the
numbers.

Example: In a problem
about calculating the
cost of a field trip, a
student writes the
equation representing
total cost. As they
solve, they periodically

reasonable for the cost
of a bus? Does this
total make sense for
30 students?" This
constant back-and-
forth between the
abstract equation and
the real-world context
is the essence of this
standard.

Standard
3:
Construct
Viable
Argument
s and
Critique
the

check: "Does this
number seem
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Reasonin

Others

Mathematics is often
mistakenly seen as a
solitary activity of right
and wrong answers.
This standard positions
mathematics as a
social, communicative,
and reasoning-based
discipline. It is not
enough to get the right
answer; students must
be able to explain,
justify, and defend
their thinking.
Conversely, they must
also listen to and
analyze the reasoning
of their peers.

This involves:

e Making
conjectures and
testing them.

e Using logical
statements and

evidence, such
as definitions,
properties, and
previously
established
results.

e Building a logical
chain of
reasoning, from
assumptions to
conclusion.

e Asking clarifying
questions: "Why
did you add
here?" "How do
you know that is
always true?"
"Can you prove
that with a
counterexample?

e Recognizing
flawed
reasoning. Is
there a hidden
assumption? Is
the logic
circular? Has a
rule been
misapplied?

In practice: A student
might solve a problem



and then present their
solution to a partner or
the whole class. The
student explains their
steps, and others ask
questions. "l agree with
your answer, but | used
a different method. Is
mine also valid?" This

practice builds
communication skills,
deepens

understanding, and
moves math away from
memorization toward
genuine reasoning.

Standard
4: Model
with

Mathema

solve problems in the
real world. This is
where math comes
alive. It is the bridge
between the classroom
and the world of
business, science,
engineering, and
everyday life. Students
learn that mathematics
is a powerful tool for
understanding and
predicting phenomena.

Key aspects of
modeling:

e Identifying a
real-world
situation that can
be explored
mathematically.

e Simplifying the
situation to
create a
mathematical
representation (a

tl CS mgdel). This

might be an
, , equation, a

Mathematlcal modeI!ng graph, a table, or

is the proces§ of using a geometric

mathematics to diagram.

represent, analyze, and

8 8 Standards For Mathematical 2024-05-29
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e Using the model
to analyze the
situation, make
predictions, or
find solutions.

e Interpreting the
mathematical
results in the
context of the
original problem.

» Validating the
model: Does it
accurately
represent
reality? Does it
need to be
refined? Are
there limitations
to the model?

Example: Students
might be tasked with
planning a school
garden. They need to
figure out the optimal
layout given a budget
for fencing and a
certain amount of
space. They create
equations for
perimeter and area,
use graphs to explore
options, and present a

final plan, explaining
their mathematical
reasoning behind the
design.

Standard
5: Use
Appropria
te Tools
Strategic

ally

A skilled carpenter
does not use a
hammer for every job.
Similarly, a skilled
mathematician knows
which tools to use and
when. This standard
emphasizes that being
mathematically

proficient means
having a toolkit and
knowing how to select
the right instrument.
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Tools include both
physical objects and
digital resources.

Examples of tools:

e Physical: Rulers,
protractors,
compasses,
base-ten blocks,
algebra tiles,
geometric solids,
graph paper.

e Digital: Graphing
calculators,
dynamic
geometry
software (like
GeoGebra or
Desmos),
spreadsheets,
statistical
analysis tools.

e Mental:
Estimation,
mental
arithmetic,
known facts, and
benchmarks.

Strategic use
means:

e Knowing the

capabilities and
limitations of
each tool.

e Recognizing
when a tool can
simplify a task
and when it
might
overcomplicate
it.

e Using a tool to
explore patterns,
test conjectures,
or visualize
relationships.

e Being able to
decide when a
pencil-and-paper
approach is more
efficient than a
digital one.

In the classroom: A
student exploring
linear functions might
use Desmos to quickly
graph multiple
equations and see how
changes in slope and
intercept affect the
line. Later, they might
switch to paper to
prove a specific
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geometric theorem.
The choice is strategic
and purposeful.

Standard
6: Attend
to

Precision

Precision in
mathematics goes
beyond getting a

correct numerical
answer, It
encompasses clear

communication,

accurate calculations,
and a deep respect for
the language of
mathematics. This
standard calls for
students to be

meticulous in their
work and their
thinking.

This includes:

 Using clear and

11

accurate
mathematical
language. For
example,
knowing the
difference
between an
expression and
an equation, or
between a
rectangle and a
square.
Specifying units
of measure.
Saying "the
answer is 5" is
imprecise; "the
length is 5
meters" is
precise.
Calculating
accurately and
efficiently, while
also
understanding
when an
estimate is
sufficient.
Clearly labeling
graphs, tables,
and diagrams.

e Defining



variables
carefully: "Let t
represent the
number of hours
since starting the
experiment."
Attending to the
level of precision
required by a
problem. A
calculation
involving money
typically requires
two decimal
places. A
measurement in
a physics
problem might
require
consideration of
significant
figures.

Why it matters: A
lack of precision leads
to confusion, errors,
and

miscommunication. In
fields like engineering,
medicine, and finance,
imprecision can have
serious real-world
consequences. This

12

standard instills a
habits of carefulness
and clarity.

Standard
7: Look
for and
Make Use
of
Structure

Mathematics is built on
patterns, relationships,
and consistent rules. A
student who looks for
structure sees the
forest, not just the
trees. They recognize
that a complex
expression or
geometric figure has
an internal
organization that can
be used to solve
problems more

12
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efficiently.
What this looks like:

e Seeing 7 x 98 as
7 x (100 - 2) and
using the
distributive
property. This is
recognizing the
structure of a
number.
Recognizing that
a quadratic
expression like x?
+ 6x + 9 fits the
pattern (x + 3)2.
Understanding
that the
properties of
operations
(commutative,
associative,
distributive) are
the structure of
arithmetic and
algebra.

Seeing a
geometric figure
as composed of
smaller, familiar
shapes.

e |dentifying

13

patterns in a
sequence of
numbers or a
table of values.

In the classroom: A
teacher might ask,
"Before you start
calculating, look at this
expression. What do
you notice? Is there a
pattern you can use to
simplify it?" This
prompts students to
step back and analyze
the structure before
diving into
computation. This habit
leads to deeper
understanding and
more elegant problem-
solving.

Standard
8: Look
for and



Express
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multiple times and
start to notice a rule or
a shortcut that always

avp'rl< ThIS is the heart

Reqgul
yin

Repeatede:

of algebraic thinking.
Key elements:

arrying out a

repeatedly and

Re a SO n I nnotlcmg patterns

9

If Standard 7 is about
seeing static structure, .

in the results.
Writing a general
formula or rule
that describes
the pattern.
Recognizing that

Standard 8 is about certain problem
noticing dynamic types yield to a
patterns in repeated consistent
processes. This is method.

where students begin « Moving from

to generalize. They specific cases to
perform a series of a general
calculations or steps principle.
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