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Mathematics education
forms the backbone of
critical thinking,
problem-solving, and
analytical skills that
students carry into
adulthood. For
educators, parents,
and administrators in
the Keystone State, the
Pennsylvania State
Standards for Math
provide a clear,
structured roadmap for

what students should
know and be able to do
at each grade level.
These standards,
officially known as the
Pennsylvania Academic
Standards for
Mathematics, were
developed to ensure
consistency, rigor, and
college and career
readiness across all
public schools.
Whether you are a
teacher designing
lesson plans, a parent
helping with
homework, or a
curriculum coordinator
aligning instruction,
understanding the
scope and intent of
these standards is
essential.
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In this article, we will
explore the origin and
purpose of the PA State
Standards for Math,
break down the key
domains across grade
bands, discuss
implementation
strategies, and
highlight how these
standards compare to
national frameworks.
By the end, you will
have a thorough,
actionable
understanding of what
the Pennsylvania
mathematics standards
demand and how they
shape student
learning.

What Are
the
Pennsylv

ania
Academic
Standard
s for
Mathema
tics?

The Pennsylvania State
Standards for Math are
a set of clear, rigorous
learning objectives that
define the
mathematics
knowledge and skills
students should
acquire from
kindergarten through
grade 12. Adopted by
the Pennsylvania State
Board of Education,
these standards are
designed to prepare
students for success in
postsecondary

education, the

2 Pa State Standards For Math 2023-05-10



Pa State Standards For Math 3

workforce, and civic
life. They were revised
most recently in 2014
to align with the
Common Core State
Standards (CCSS) while
retaining unique
Pennsylvania elements.

It is important to note
that the PA State
Standards for Math are
not a curriculum;
rather, they outline the
end goals for student
learning. School
districts have the
flexibility to decide
how to teach the
standards, selecting
textbooks, lesson
plans, and instructional
methods that best
meet the needs of their
students. This
flexibility allows for
local innovation while
maintaining statewide
accountability.

The standards are
organized into grade-
level clusters and
domains, with a focus

on both conceptual
understanding and
procedural fluency.
They emphasize
mathematical

practices—such as
reasoning abstractly,

constructing viable
arguments, and
modeling with

mathematics—that are
essential for deeper
learning.

Key
Domains
and
Grade
Bands in
the PA
Math



Standard
S

The Pennsylvania State
Standards for Math are
structured around a
progression of content
areas that build
logically from year to
year. The major
domains include:

e Counting and
Cardinality
(Kindergarten)

e Operations and
Algebraic
Thinking

e Number and
Operations in
Base Ten

¢ Number and
Operations—Fr
actions (Grades
3-5)

¢ Measurement
and Data

e Geometry

e Ratios and
Proportional

Relationships
(Grades 6-7)

* The Number
System (Grades
6-8)

e Expressions
and Equations

* Functions
(Grade 8 and
high school)

e Statistics and
Probability

e Algebrall,
Geometry,
Algebra Il (high
school pathways)

Let us examine how
these domains are
distributed across
grade bands.

ELEMENTARY
ScHoolL (K-5):
BuUILDING
FOUNDATIONAL
SKILLS

In the early grades, the
PA State Standards for
Math focus on
developing number
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sense, basic
operations, and
geometric reasoning.
Kindergarten students
learn to count,
compare numbers, and
understand addition as
putting together. By
grade 1, they begin
adding and subtracting
within 20,
understanding place
value, and measuring
lengths. In grades 2
and 3, students deepen

their  fluency  with
addition and
subtraction, start
multiplication and

division, and work with
fractions as numbers.

Grades 4 and 5
introduce multi-digit
multiplication, division
with remainders,
fraction equivalence,
and decimal notation.
Measurement and data
concepts become more
complex, including
area, perimeter, and
interpreting graphs.

Geometry standards in
the elementary years
focus on shape
attributes, symmetry,
and classification.

Teachers in
Pennsylvania use these
standards to ensure
students develop a

strong foundation
before moving into
more abstract

mathematics in middle
school.

MIDDLE SCHOOL
(6-8):
TRANSITIONING TO
ABSTRACT THINKING

Middle school
mathematics under the
PA State Standards for
Math marks a critical
shift. Students move
from concrete
arithmetic to pre-
algebraic and algebraic
reasoning. Key topics
include:

e Ratios and



proportional
relationships
(e.g., unit rates,
percentages)
The number
system
(including
negative
numbers,
absolute value,
and rational
numbers)
Expressions,
equations, and
inequalities
Geometry
(angles, area of
2D shapes,
volume of 3D
objects,
Pythagorean
theorem in grade
8)

Statistics and
probability (dot
plots, box plots,
probability
models)
Functions
(introduced in
grade 8 as linear
relationships)

The Pennsylvania
standards emphasize
that students should
be able to explain why
procedures work, not
just follow them. For
example, when solving
an equation, students
must understand the
properties of equality.
This conceptual depth
prepares students for
the rigor of high school
mathematics.

HiGH ScHooL
(9-12): PATHWAYS
TOo COLLEGE AND
CAREER

The high school PA
State Standards for
Math are organized
into courses: Algebra |,
Geometry, Algebra II,
and additional
electives such as
Statistics, Precalculus,
and Calculus. The
standards cover five
conceptual categories:

1. Number and
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Quantity
(complex
numbers,
vectors,
matrices)

2. Algebra
(polynomials,
rational
expressions,
quadratic
functions)

3. Functions
(linear,
exponential,
logarithmic,
trigonometric)

4. Geometry
(congruence,
similarity, circles,
geometric
modeling)

5. Statistics and
Probability
(inference,
distributions,
conditional
probability)

Pennsylvania also
includes
Mathematical
Practice Standards

that apply at all levels:

making sense of
problems, reasoning
abstractly, constructing
arguments, modeling,
using appropriate
tools, attending to
precision, looking for
structure, and
expressing regularity in
repeated reasoning.
These practices are
woven into every grade
and course.

How Do
PA
Standard
S
Compare
to
Common



Core?

The Pennsylvania State
Standards for Math are
closely aligned with the
Common Core State
Standards but include
some notable
adaptations. For
instance, Pennsylvania
retains its own
numbering system and
includes additional
clarifications. The state
also requires that
students demonstrate
proficiency by the end
of each grade, and the
Pennsylvania System
of School Assessment
(PSSA) measures
achievement in grades
3 through 8. In high
school, the Keystone
Exams in Algebra |
serve as a graduation

requirement (with
certain pathways
available).

One difference is that
Pennsylvania does not

explicitly adopt
"Common Core" as a
brand; instead, the PA
Academic Standards
are the official
document. However,
teachers trained in
Common Core will find
the content very
similar, making
transitions smooth
between states.

Implemen
ting the
PA Math
Standard
S In the
Classroo
m

Effective
implementation of the
PA State Standards for
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Math requires more
than just teaching the
listed topics. Educators
must design instruction
that balances skill
fluency with  deep
conceptual

understanding. Here
are several best
practices aligned with
the standards:

e Use formative
assessment
regularly to
gauge student
understanding
and adjust
instruction.

e Incorporate
mathematical
discourse by
having students
explain their
reasoning and
critique the
reasoning of
others.

e Integrate real-
world problems
that allow
students to
model situations

mathematically.
Differentiate
instruction to
meet diverse
learner needs,
including English
language
learners and
students with
individualized
education
programs (IEPs).
Promote
fluency with
number facts
through
structured
practice, but not
at the expense of
understanding.
Use technology
such as dynamic
geometry
software,
spreadsheets,
and graphing
calculators to
explore
concepts.

Many Pennsylvania
districts have adopted
curriculum resources



that are explicitly

aligned to the
standards, such as
Eureka
Math/EngageNY,
[[lustrative
Mathematics, and

enVision. Schools often
provide professional
development to help
teachers plan units
that address the depth
of each standard.

Assessme
nt and
Accounta
bility

Student mastery of the
Pennsylvania State
Standards for Math is
measured through a
combination of
classroom assessments
and statewide

standardized tests. The
PSSA (Pennsylvania

10

System of School
Assessment) is
administered each
spring for students in
grades 3 through 8.
The test items are
designed to measure
both procedural skills
and conceptual
understanding,
including multi-step
problems that require
reasoning.

In high school,
students must pass the
Algebra | Keystone
Exam or demonstrate
proficiency through an
alternative pathway to
graduate. Schools are
held accountable for
improving student
performance, and the
results are used for
state and federal
accountability systems.
Understanding the
format and rigor of
these assessments
helps teachers prepare
students effectively.

10
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Resource
s for
Parents
and
Educators

Navigating the PA
State Standards for
Math can feel
overwhelming, but
many resources exist
to support all
stakeholders:

e Pennsylvania
Department of
Education
(PDE) website:
Contains the full
text of the
academic
standards,
assessment
anchors, and
pacing guides.

e PA Standards
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Aligned System
(SAS): An online
portal offering
lesson plans,
instructional
materials, and
professional
learning
resources
mapped to each
standard.

¢ Local school

district
curriculum
departments:
Often provide
parent guides,
pacing calendars,
and family math
nights.

National
Council of
Teachers of
Mathematics
(NCTM):
Provides
research-based
practices and
teaching
strategies that
align with the PA
standards.



¢ Online practice
tools: Websites
like IXL, Khan
Academy, and
Edulastic offer
interactive
exercises sorted
by PA standard.

Parents can ask their
child's teacher for a list
of the grade-level
expectations and ways
to support learning at
home, such as playing
math games,
discussing real-world
uses of mathematics,
and encouraging a
growth mindset.

Common
Misconce
ptions

About the

PA Math
Standard
S

Despite their clear
benefits, the
Pennsylvania State
Standards for Math
sometimes face
misunderstandings. Let
us clarify a few:

» “The standards
tell teachers
exactly what to
teach every
day.” False. The
standards set
goals; teachers
decide the
sequence and
methods.

e “They are too
hard for young
children.” Not
necessarily.
The standards
are
developmentally
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appropriate and
build on prior
knowledge. High
expectations
often lead to
higher
achievement.
“There is no
room for
creativity.”
Incorrect. The
mathematical
practices
encourage
creative
problem-solving
and multiple
solution
strategies.

“The standards
are the same as
Common Core,
so everything is
identical.”
Partially true,
but
Pennsylvania
has its own
nuances.
Always reference
the PA Academic
Standards

document for
exact wording.

The
Future of
Mathema
tics
Standard
S in
Pennsylv
ania

Educational standards
are living documents.
The Pennsylvania State
Board of Education
reviews the academic
standards

periodically—usually
every few years—to
incorporate new
research, feedback
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from educators, and
changes in workforce
demands. Emerging
trends such as data
science, computational
thinking, and financial
literacy may influence
future revisions. For
now, the current
standards provide a
solid foundation that
prepares students for
the quantitative
demands of the 21st
century.

Educators should stay
informed through PDE
updates, attend
professional

conferences, and
participate in
curriculum committees
to have a voice in
shaping future
directions. Parents can
engage by joining
school board meetings
and parent-teacher
organizations to
advocate for strong
math programs.

14

Conclusio
n

The Pennsylvania State
Standards for Math are
far more than a list of
topics to be checked
off. They represent a
coherent, focused, and
rigorous framework
designed to equip
every student with the
mathematical

knowledge and habits
of mind necessary for
success. From counting
in kindergarten to
analyzing functions in
high school, these
standards provide a
consistent, progressive

pathway. By
understanding the
structure, domains,
and implementation
strategies, teachers
can deliver effective
instruction, parents

can support their
children, and students
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can develop the
confidence and
competence to excel in
mathematics. Whether
you are just beginning
to explore the PA State
Standards for Math or
are looking to deepen
your practice, the key

15

is to focus on the twin
goals of conceptual
understanding and
procedural
fluency—because in
Pennsylvania, math
education is about
building thinkers, not
just test takers.



