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FOREWORD

Mathematics is central to the development of numeracy: the ability to work with number values and spatial
information in a variety of situations. Mathematics is necessary in many pursuits of daily life, including comparing
costs, locating a destination, interpreting a schedule, or adapting a recipe. Students become numerate as they
learn the basic math skills and knowledge of mathematics that are useful both in and beyond their learning
environments. As students learn and apply mathematics, they build critical thinking skills. Students will continue
to use their mathematical learning as they contemplate new ideas in their schools, communities, and future
workplaces (Fort Vermillion).

Mathematical proficiency involves conceptual understanding, procedural fluency, strategic competence,
adaptive reasoning and productive disposition (Kilpatrick, et al., 2001).

The purpose of the High Prairie School Division K-12 Numeracy Framework is to provide a comprehensive and
coherent guide for the development of numeracy skills among students from kindergarten through twelfth
grade. This framework is designed to foster a deep and lasting understanding of mathematical concepts,
ensuring that all students acquire the essential numerical and problem-solving skills necessary for success in their
academic pursuits and beyond as outlined in the eight principles.

Stakeholders

Recognizing our current student levels of achievement and diverse goals, we all share in striving to help our
students achieve their potential. This includes understanding where students are coming from and where they
need to go by the end of the school year, grade level transition from one school to another or in the community
as productive citizens. Our students’success depends upon everyone’s involvement and engagement.
Stakeholders, schools, and communities need to connect through open communication and opportunities for
input and feedback.

Special thanks are given to the Numeracy Committee who provided the guidance and input to make this project
happen. The team of dedicated educators who developed this document include:

- Meghan Adams Melissa Isaac Melissa Portelance
- Lyndsay Baird Karissa Jackman Desiree Remillard
- Roberta Barrons Penny Johanson Julia Sander

- Junelle Bouakir Nikka Johansson Tiffany Seymour

- Amanda Bradley
- Becki Cardinal
- Angela Carley

Linnea Jones
Vicki LaFrance
Chris Langlois

Jenny St. Jean
Keira St. Louis
Susan Strebchuk

- Monique Cloutier Amy Lasher Lindsay Strebchuk
- Julia Drefs Dawn Lawrence Kennedi Strebchuk
- Sherri Fisk Jessie MacMillan Olivia Sturge

- Denelle Gale-Rowe Kim McConnell Paula Taylor

- Jodie Gordon Sara McKenna Jenny White

- Jamie Green Jodi McMahon Laura Wuth

- CaraHaubrich Hayley Murphy Devon Zdeb

- Hillary Hinds Becky Ning
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MINISTERIAL ORDER ON STUDENT LEARNING

Overview

Education in Alberta will promote the acquisition
of skills and the pursuit of knowledge with wisdom,
while valuing equality of opportunity, parent and
caregiver responsibility, personal responsibility

and excellence, and respect for difference and the
inherent dignity of each individual. Students will
understand the rights and benefits of democratic
citizenship and their personal and community
responsibilities. They will explore life opportunities
that develop their unique talents and potential,
provide a sense of purpose and belonging, and affirm
the dignity of work.

Students will engage in career education pathways
that provide the relevant and timely support they
need to prepare for fulfilling careers. They will become
lifelong learners who will cultivate the competencies
of critical thinking, communication, problem solving,
collaboration, research and managing information,
citizenship, creativity and innovation, and personal
growth and well-being.

Vision for student learning

Students will gain the skills, knowledge, and
competencies they need to live fulfilling lives and
make meaningful contributions to their communities
and the world. Alberta Education’s objective is to
deliver a world-class education for every student
while expanding choice in education.

Expanding parent and student options in Alberta’s
public, separate, Francophone, charter, independent,
early childhood, and home education systems will
ensure parents and caregivers have a host of tailored
options for their children’s education that best suit
the needs of their children.

Foundations for learning

Literacy and numeracy are the foundational building
blocks of learning. They shall be pervasive across all
subjects and grades and specifically taught using
developmentally appropriate texts of high quality

in language classes and standard algorithms in
mathematics. These foundations establish knowledge,
shared civic and cultural literacy, and skills that enable
students to solve problems and think critically as they

become active and informed citizens leading healthy
lives of meaning.

Objectivity and impartiality

An objective and impartial presentation of the facts,
without editorialization or personal bias, in a fair and
neutral manner is essential. This will enable students
to strengthen objectivity, balance critical thinking
while learning a diversity of viewpoints, learn in an
inclusive environment where all students feel valued
and where multiple perspectives are encouraged and
respected, build evidence-based viewpoints by using
credible and reliable evidence, and have open and
honest dialogue and discussion.

Outcomes for learning
Communication

Students will develop superior written and verbal
communication skills. Becoming confident and

skilled communicators prepares students to
successfully share their ideas and make substantial
contributions locally and internationally. Throughout
their education journey, students will learn how to
structure their communication, provide evidence, and
communicate in a precise and concise manner.

Students will be able to communicate their ideas and
views with intellectual rigour, participate in everyday
communication experiences, prepare for the
workplace or post-secondary, and excel in meetings,
presentations, interviews, and other communication
engagements.

Critical thinking

Critical thinking enables students to understand
complex problems, develop creative solutions,
gather and assess information objectively, and
make reasoned decisions. Students will strengthen
their critical-thinking skills by exploring alternative
viewpoints, questioning assumptions, anticipating
potential problems, and proactively finding ways
to prevent or mitigate them. Students will learn

to promote innovation and creativity, approach
situations with objectivity and rationality, and
separate fact from fiction.

Alberta’s students will have opportunities to build
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evidence-based viewpoints, using credible and reliable
evidence, and have open and honest dialogue and
discussion in a fair, neutral, and objective manner.

This will enable students to strengthen objectivity,
balance, and critical thinking while learning a diversity
of viewpoints in an inclusive environment where all
students feel valued and where multiple perspectives
are encouraged and respected.

Knowledge development

Students will demonstrate mastery in foundational,
subject-specific content and a familiarity with world
history, particularly the cultures and institutions that
have shaped the history of Canada. The development
of literacy and numeracy will be reinforced, enriched,
and supplemented by the study of Alberta, Canada,
and world history, geography, mathematics, science,
technology, philosophy, literature, languages, physical
education and wellness, and the arts, which shall be
taught with specific factual content and measurable
outcomes. Students will demonstrate competence

in managing personal finances, applying their critical
thinking, and engaging with various media.

A strong foundation in mathematics and science

plays a crucial role in preparing students for the
challenges and opportunities of the modern world.
Alberta’s curriculum will prepare students for science,
technology, engineering, and mathematics careers
and post-secondary opportunities, help them develop
digital and technological literacy and cultivate
problem-solving and analytical skills, and prepare them
for global competitiveness by driving innovation and
technological growth.

It is crucial for students to have advanced knowledge
of literacy and English comprehension that will

be supported with early student assessment and
intervention. Developing a strong proficiency in
English will help students communicate effectively,
access a wider range of academic and professional
opportunities, build clarity of expression and overall
cognitive development, grow personally and
professionally, and have greater civic and democratic
engagement and participation.

Today's students require a well-rounded education
strengthened through the inclusion of art, music,
dance, and drama. Students can develop creative
expression, appreciate diverse artistic and cultural

perspectives, strengthen their emotional and
social development, and learn about the historical
and cultural significance of artworks and artistic
movements, fostering a deeper understanding of
human history and cultural heritage.

Students will integrate the broad knowledge base of
these subjects to learn to think for themselves, solve
problems creatively, collaborate, and communicate
effectively. Students will be encouraged to approach
the world with intellectual curiosity and humility,
understanding inherited traditions, engaging with new
ideas and diverse viewpoints, questioning assumptions
with reason, evaluating sources of information with
discernment, and applying learning in a variety of life
and work situations.

Hands-on and experiential learning experiences

will allow students to learn by doing. Opportunities

for students to be active participants in learning

will promote an understanding of the practical
application of knowledge and enrich students’learning
experiences. Students will be prepared for the real
world as they strengthen critical thinking, problem
solving, and communication skills, and practise self-
reflection for personal growth.

Health for life

Through physical and health education, students

will develop physical fitness abilities and a healthy
lifestyle. Students will develop coordination, balance,
and spatial awareness; understand the importance of
teamwork and sportsmanship; respect the abilities of
others; and develop a lifelong commitment to physical
activity. They will also make healthy lifestyle choices by
recognizing the importance of healthy habits, self-care,
preventatives, and proactive health practices to reduce
the need for medical interventions; monitoring and
tracking health indicators; practising self-care; making
informed nutritional choices; and recognizing the
health complications that can arise from inactive and
unhealthy lifestyles.

Alberta Education acknowledges the growing needs
of students with mental health and other learning
challenges. These children will be provided with every
opportunity to flourish in Alberta’s education system
and economy. They need to be successful, fulfilled, and
fully participative in building this province. All students
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will gain an understanding of mental health and
mental illnesses and the factors that influence mental
well-being, reduce the stigma and discrimination
associated with mental illness, and equip students with
the knowledge and skills needed for early identification
and intervention.

Character development

Students develop honesty, integrity, and self-reliance
through the application of their knowledge and skills.
They recognize truth, beauty, and goodness through
exposure to the best and most enduring art and
writing across different time periods and places. They
will demonstrate resilience and good judgementin a
rapidly changing world, building positive relationships
and taking responsibility for their personal health and
well-being. Students will demonstrate a commitment
to the common good by exercising compassion,
empathy, and support for one another in their diverse
society.

Preparing students for their future

Students will learn foundational life skills that

will enable them to develop and sustain healthy
behaviours. This will help them build healthy
relationships, manage and resolve conflicts, manage
personal finances, build confidence, deal with failure,
and be prepared for everyday life.

Students will have rich and diverse opportunities to
engage in work experience, including internships,
summer jobs, placements, fieldwork, or practicums.
Through these experiences, students will develop

a strong work ethic, prepare for their future careers,
explore career options, strengthen workplace skills,
establish professional connections, enhance their
resumés, increase self-confidence, understand
workplace culture and etiquette, learn the importance
of time management and work-life balance, and
strengthen financial literacy.

Students can participate in apprenticeship programs
to begin certification in a skilled trade while also
completing their academic graduation requirements.
This will enable students to start developing trade-
specific skills at an early stage and give them a head
start on certification and career entry, explore career
options before committing to a particular career path,
experience a seamless transition from school to work,
enhance their employability, increase their financial

independence, and strengthen personal growth and
self-confidence.

Students will meaningfully apply their learning in a
variety of life and work situations, including managing
personal finances. Students will learn concepts such
as debt and debt management, credit and credit
management, interest rates, savings, borrowing,
investing, budgeting, inflation, taxes, and planning for
the future. This will enable students to practise financial
independence, make informed and prudent financial
decisions, distinguish between needs and wants,
understand and appreciate the value of money and
the importance of work, and build healthy financial
habits early in their lives to avoid mistakes that may
lead to lifelong challenges and implications.

Community and civic engagement

Students will demonstrate an understanding of

the needs, beliefs, and expectations of diverse
communities and identify connections that transcend
difference. All students will see themselves, their
families, and their communities in the curriculum,
with space in the curriculum for the study of local
traditions, history, and geography, including Alberta’s
Francophone history.

The curriculum will include a strong commitment

to advancing Indigenous reconciliation, which
begins with a strong understanding of residential
schools, treaties, and Indigenous peopleshistorical
and contemporary contributions to Alberta. This will
ensure students establish and maintain respectful
relationships with Indigenous communities. Students
will also learn about and work toward reconciliation
so that Indigenous peoples and communities are
engaged as economic partners and take full advantage
of the natural resources that enrich this province

and that will empower Indigenous communities to
become full partners in prosperity.

Students will recognize the impact of their actions and
demonstrate an understanding of individual rights
and freedoms, which are secured by Canadian law
and which reflect our shared history and traditions,

as well as the social and organizational skills required
for civic participation. Students will demonstrate
respect for others and an understanding of Canada’s
political institutions as they prepare to participate
knowledgeably and responsibly in a democratic
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society, parliamentary democracy, and constitutional
monarchy. They will understand Canadian and

world history, the debt to previous generations, and
obligations to future generations.

Students will also learn the importance of individual
rights, responsibilities, and the duties of citizenship
generally, as well as the structure and functioning of
government and the democratic process. This will
enable students to understand how government
works and how decisions are made and the
relationship between government and its citizens.
Students will learn about fundamental rights and
freedoms, the electoral process, the importance of
political participation and engagement, the rule of law,
and civil discourse and respectful dialogue. They will
also build media literacy.

Alberta, Canada and the world

Students require a strong understanding of their
communities and province and the ability to apply this
knowledge when engaging on topics of national and
international importance.

By exploring topics in Alberta’'s and Canada’s

history and culture, students will develop a strong
appreciation and understanding of Canada’s

military history, the sacrifices made by Canadian
servicemen and women, and their impact on Canada'’s
development and global peace and security. Students
will understand Canadian heroism during the First
World War and Second World War and the importance
of these events in the formation of Canada, in the
creation of United Nations Peacekeepers and Canada’s
involvement in peacekeeping missions around the
world, and in Canada’'s commitments to and influence
on global peace and security.

Equipped with a strong understanding of Alberta’s and
Canada’s unique contributions and histories, students
are encouraged to explore and engage in international
educational opportunities that will strengthen

their intercultural skills and build global career and
educational networks. Through these experiences,
they will learn about different societies, cultures,

and perspectives; gain a higher degree of cultural

acceptance, tolerance, and understanding; and prepare

for global career and educational competition.

Students will recognize their shared responsibility

for environmental stewardship and sustainability.

They will engage in discussions on Alberta’s natural
resources, including oil sands, oil, natural gas, minerals,
agriculture, and forests, in building and sustaining
Alberta’'s economy, creating jobs, ensuring prosperity,
and enabling a high quality of life. They will know the
global significance of Alberta’s vast oil reserves and
Alberta’s reputation as the most ethical producer of oil
in the world. They will also understand the importance
of natural resources in enabling and sustaining
Alberta’s society and Albertans’ quality of life. Students
will learn about advancements for cleaner extraction of
natural resources and about renewable energy sources.

Conclusion

The education of Alberta’s children and youth is central
to the future prosperity and social well-being of the
province. Parents and caregivers deserve the best from
those who help them educate their children. Students
will develop intellectual ability and practical skills and
be taught by caring and knowledgeable teachers. They
will inherit a rich, interconnected knowledge base and
be practiced in free, lively, and respectful dialogue with
varied viewpoints.

https.//www.alberta.ca/ministerial-order-on-student-
learning (May 22, 2025)
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DEFINITIONS

Numeracy

“Alberta Education defines numeracy as the
ability, confidence and willingness to engage
with quantitative and spatial information to
make informed decisions in all aspects of daily
living. A numerate individual has the confidence
and awareness to know when and how to apply
quantitative and spatial understandings at home,
at school, at work or in the community” (Alberta
Education, 2015).

Mathematical Communication

“Mathematical communication is a way of sharing
ideas and clarifying understanding. When students
are challenged to communicate the results of their
thinking to others orally or in writing, they learn

to be clear, convincing, and precise in their use

of mathematical language. Explanations include
mathematical arguments and rationales, not just
procedural descriptions or summaries. Listening to

others’ explanations gives students opportunities
to develop their own understandings” (NCTM, 2020,

p.17).

Fostering Engagement

“Fostering engagement occurs when a student’s
activity is directed toward doing mathematics,
learning mathematics, completing a mathematics
task, or otherwise participating in school
mathematics” (Jansen, Curtis, & Mohammad Mirzaei
etal., 2023, p. 426).

Real-World Applications

“Mathematics educators rely on the real world
applications because it offers a way to connect
instruction to students’ experiences. It is a source
of rich contexts in which students engage

in mathematical processes and from which
mathematical ideas can grow” (Otten, 2011, p. 24).

oonons  ERS) JHFTEH IDIDD

Students move through four
different progressions of numeracy
skills, from building to enhancing,
then refining and mastering

by the end of Grade 12. Each

level is foundational to foster
mathematical skills and ensures
that students are numerate as they
progress through their years with
High Prairie School Division.

Teachers are expected to identify
where numeracy is embedded in
their curriculum or content area.
For example, where do you see the
following verbs in your curriculum:
count, locate, measure, order,
pattern, predict, represent, and
sequence?
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CLEAR MATHEMATICAL GOALS

RATIONALE

Setting clear goals in numeracy is a critical
component of effective teaching and learning. It
helps in providing direction and purpose to the
educational process, ensuring that both teaching
and learning activities are focused on achieving
specific, meaningful objectives within the Alberta
Curriculum. Clear goals support students in
understanding the purpose of their learning,
staying motivated, and experiencing a sense of
accomplishment as they meet these objectives.
“The practice of establishing clear goals that
indicate what mathematics students are learning
provides the starting point and foundation for

intentional and effective teaching” (NCTM, 2014, p.

14).

GRADES K-3: BUILDING FOUNDATIONS FOR
GOAL SETTING

Mathematical Communications
Teaching students why goals are important and
how they help in learning.

« Examples: Incorporating discussions about
goals; storytime focusing on characters
achieving goals.

Fostering Engagement
Using visual aids to help students track and
understand their progress in math.

« Examples: Using student stamina charts; criteria
and reflection goal posters in the classroom.

Real-World Applications
Setting attainable goals for young learners.

« Examples: Counting goals (connect to Counting
Principles); mastering number recognition;
addition and subtraction operations; problem-
solving goals.

GRADES 4-6: ENHANCING GOAL SETTING AND
TRACKING

Mathematical Communications
Teaching students to monitor their own progress
and reflect on their learning.

« Examples: Math portfolio for which students
select examples of math to show growth; charts
and graphs to track achievement of goals;
regular self-assessment check-ins.

Fostering Engagement
Setting goals that require collaboration and
teamwork.

« Examples: Using group projects with specific
objectives; class challenges with achievement
tracking; opportunities to share learning.

Real-World Applications
Connecting math goals to practical, real-life
scenarios.

« Examples: Including financial literacy in
budgeting; measuring in different units; and
problem-solving.

NUMERACY FRAMEWORK
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BUILDING

GRADES 7-9: REFINING GOALS AND SELF-
DIRECTED LEARNING

Mathematical Communications
Practice reviewing and adjusting goals as needed
using analytical thinking.
« Examples: Scheduling goal review sessions;
discussions on adapting goals based
on progress; mentorship programs and
accountability partners to support learning and
goal progress.
Fostering Engagement
Building long-term goals using short-term
objectives.
« Examples: Helping students manage goals
by creating personalized step-by-step plans;
planning for the academic year; setting
semester and quarterly mathematics goals.
Real-World Applications
Setting goals in preparation for higher-level math
courses.
« Examples: Goal-setting for high school
readiness; exploring mathematical careers using
myBlueprint.

GRADES 10-12: MASTERY GOAL SETTING AND
PREPARATION FOR FUTURE ENDEAVORS

) JS) BIDE

college; trades or career-related plans.
CROSS-CURRICULAR STRATEGIES

Mathematical Communications

Fostering an understanding of the importance
of continuous learning and goal setting beyond
school.

« Examples: Incorporating seminars on lifelong
learning in math; alumni talks about goal
setting in college and career.

Fostering Engagement
Setting specific goals that build and expand on
previous mathematical concepts and applications.

« Examples: Solving equations involving multiple
steps; focusing on the connections between
concepts in mathematics such as factorization
or simplifying algebraic expression.

Real-World Applications
Focusing on goals related to future academic and
career paths.

« Examples: Using research projects on math-
related careers and math applications with
personal career interests; setting goals for

Reasoning and Problem Solving
« Incorporating frequent check-ins to review and
adjust goals as necessary.
Mathematical Connections
- Facilitating continuous emphasis on real-world
application of numeracy.
Shared Learning
« Using teacher and peer feedback to inform goal
adjustment and setting
- Engaging parents in the goal-setting process to
support learning outside of the classroom.
Intentional Questionings
« Encouraging the continuous use of different
levels of questioning to reinforce the
application of numeracy in different content
areas (e.g. open-ended questions).
Building Fluency
+ Encouraging a mindset where setting and
working towards goals is part of personal and
academic growth.
Confidence Building
+ Teaching and empowering students to take
the lead in setting their own learning goals and
celebrating progress.
Students Understanding
+ Aligning goals with assessment criteria to
provide clear targets for students that are
attainable and challenging to promote growth.
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ND PROBLEM SOLVING

GRADES K-3: BUILDING FOUNDATIONS IN

oblem-solving
use mathematical understanding,
se, and logical thinking to tackle

e problems, whether they are abstract
ematical puzzles or practical, real-world
ations. These skills are fundamental in
mathematics education as they enable students to
apply their knowledge in diverse and meaningful
ways.

REASONING AND PROBLEM-SOLVING

Mathematical Communications
Grasping basic concepts of quantity, size, and
number relationships.

« Examples: Comparing quantities; more, less or
equal; using simple graphing examples.

Using language to describe mathematical concepts
and processes.

« Examples: Describing mathematical processes
in words; discussing how math problems are
solved in different contexts.

Fostering Engagement
Introduction to simple mathematical problems.

« Examples: Solving basic addition and
subtraction word problems; fractions;
multiplication; division; puzzles.

Real-World Applications
Understanding patterns, sequences, and
categorization.

- Examples: Pattern recognition games; sorting
exercises.

GRADES 4-6: ENHANCING REASONING AND
PROBLEM-SOLVING SKILLS

Mathematical Communications
Reading and interpreting data from charts, graphs,
and tables.

- Examples: Creating and interpreting graphs;
applying introductory statistical activities to
everyday routines.

Fostering Engagement
Understanding and solving problems involving
fractions and decimals.

- Examples: Solving fraction puzzles; comparing
and converting decimal problems using money
as one potential manipulative; number lines.

Real-World Applications
Solving multi-step problems using basic operations.

« Examples: Solving word problems involving
more challenging scenarios; using logic puzzles;
collaborative problem-solving.

NUMERACY FRAMEWORK
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BUILDING

GRADES 7-9: REFINING AND APPLYING
REASONING AND PROBLEM-SOLVING

Mathematical Communications
Interpreting data, understanding probability and
statistics.

« Examples: Exploring probability experiments;
analyzing statistical data.

Fostering Engagement
Understanding and solving problems related to
geometry or any mathematical concepts.

- Examples: Using geometric solids to construct
models of buildings, etc.; solving problems
involving angles and measurements.

Real-World Applications
Applying mathematical reasoning to real-life
situations.

« Examples: Using daily, weekly or monthly
expenses as a component of budgeting
exercises; applying measurement to solve real-
life problems.

GRADES 10-12: MASTERY IN REASONING AND
PROBLEM SOLVING

Complex Algebraic and Geometric Problem
Solving

Mathematical Communications

Evaluating and interpreting data sets.

« Examples: Statistical analysis, interpreting
scientific data; using measures of central
tendency to solve problems.

Fostering Engagement
Applying trigonometry and introductory pre-
calculus in problem-solving.

« Examples: Using trigonometric problem
solving; pre-calculus applications; solving math
problems involving triangles.

Real-World Applications
Using appropriate methods to solve problems in
various strands.

« Examples: Demonstrating geometric proofs
using solids, plane shapes.

) FS) BIDE

CROSS-CURRICULAR STRATEGIES

Clear Mathematical Goals
« Setting and monitoring the achievement of
numeracy goals. For example, in Social Studies,
students reading a map and finding distances
and locations.
Mathematical Connections
« Connecting numeracy to specific content area
to enhance relevance and interest.
Shared Learning
« Encouraging guided group work to tackle
complex problems, develop perseverance and
teamwork skills.
Intentional Questionings
« Promoting a mindset of exploration and asking
questions to deepen understanding.
Building Fluency
- Fostering a learning environment where
students have a space to demonstrate and
explain strategies for solving problems.
Confidence Building
« Providing opportunities for continuous problem
solving among peer engagement.
Students Understanding
+ Regularly assessing problem-solving skills
and encouraging students to reflect on their
learning processes.
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tical Connections involve recognizing and
ng the relationships among mathematical
cepts and between mathematics and other
disciplines or real-world phenomena. It’s about
seeing math as an integrated part of the world
around us.

This outline provides a comprehensive framework
for teaching Mathematical Connections at each
educational stage, emphasizing the relevance and
practical application of mathematics in a variety of
contexts.

ICAL CONNECTIONS

GRADES K-3: BUILDING FOUNDATIONS IN
MATHEMATICAL CONNECTIONS

Mathematical Communications
Using language to describe mathematical concepts
in simple terms.

« Examples: Discussing math connections during
storytime, using vocabulary in daily math talk
conversations.

Fostering Engagement
Starting to identify, using and creating patterns,
and understanding sequences in daily routines.

- Examples: Using pattern-making with blocks or
beads; sequencing story events.

Real-World Applications

Understanding and recognizing how mathematical
concepts, such as numbers and shapes relate to
daily life.

« Examples: Counting everyday objects;
Identifying shapes in the environment.

GRADES 4-6: ENHANCING UNDERSTANDING
OF MATHEMATICAL CONNECTIONS

Mathematical Communications
Explaining, reading and interpreting basic graphs
and charts.

- Examples: Creating simple graphs; analyzing
class survey data.

Fostering Engagement

Beginning to understand how different
math concepts interconnect (e.g., area and
multiplication).

« Examples: Exploring area and perimeter;
applying basic algebraic thinking with
unknowns to finding measurement within
plane shapes.

Real-World Applications
Exploring how math relates to other subjects such
as science and social studies.

- Examples: Graphing weather data; calculating
distances on maps; exploring patterns in art and
music.

Connecting math concepts to real-world situations
like shopping or cooking.

« Examples: Budgeting exercises to determine
best buy; scaling recipes and cooking with
them.

NUMERACY FRAMEWORK
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BUILDING

GRADES 7-9: REFINING AND APPLYING
MATHEMATICAL CONNECTIONS

Mathematical Communications
Working together to solve problems in teams’
projects.

- Examples: Explaining how to find the volume
of a cone; demonstrate a mathematical proof
using a concept map.

Fostering Engagement
Using math to solve problems and make informed
decisions.

« Examples: Evaluating statistical claims; problem-
solving in group projects.

Real-World Applications

Applying math to more complex real-world
situations like budgeting, planning, constructing,
and coding.

« Examples: Designing a school event with a
budget; interpreting statistical data.

Integrating math with advanced topics in science,
technology, and humanities.

- Examples: Applying mathematics in scientific
experiments; analyzing statistical data in social
studies.

GRADES 10-12: MASTERY IN MATHEMATICAL
CONNECTIONS

Mathematical Communications
Identifying and relating how mathematics are
connected in other math and other subject areas.

« Example: Examining math used in construction
and relating to peers; explaining how statistics
is used in social studies; unpacking a movie by
identifying and relating the math embedded.

Fostering Engagement
Understanding the role of mathematics in global
and contemporary issues.

« Examples: Researching on how math is
used in global challenges; math in current
technological trends, algorithms for searching.

Real-World Applications
Making connections between curricula learning
and future, college trade/ career path.

« Examples: Building cross-curricula connections-
statistics and social studies.

Exploring high-level concepts and their real-world

) JS) BT

applications.

« Examples: Applying trigonometry and
construction for examples bridges; analyzing
statistical data in economics.

Using mathematics to create models and
simulations for real-world experiences.

« Examples: Developing mathematical models
for predicting exponential growth; computer
simulations and coding.

CROSS-CURRICULAR STRATEGIES

Clear Mathematical Goals
- Fostering students’ accountability in setting
attainable numeracy goals.
Reasoning and Problem Solving
+ Using real-world problems to apply numeracy
skills.
Shared Learning
« Encouraging projects that integrate numeracy
with other subjects.
+ Collaborative Learning: Promoting group work
and discussion to explore numeracy ideas.
« Engaging parents and community in numeracy.
Intentional Questionings
« Encouraging students to reflect on their
learning and explore numeracy beyond the
classroom (example CALM).
Building Fluency
+ Providing students with opportunities to
explore, make connections and come to a
conclusion as they connect their conceptual
learning of numeracy.
Confidence Building
« Building and fostering mathematical
engagement where students have the
opportunity to collaborate with their peers.
Students Understanding
« Encouraging students to demonstrate and
apply their learning and explore numeracy
beyond the classroom.
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SHARED LEARNING

RATIONALE

Shared Learning in numeracy focuses on
collaborative approaches to understanding and
applying mathematical concepts, enhancing
learning through group interaction and discussion.

GRADES K-3: BUILDING FOUNDATIONS OF
COLLABORATIVE LEARNING

Mathematical Communications
Using stories and group discussions to explore
math concepts.

« Examples: Using storytelling that incorporates
math problems; discussing math stories as
a class; inviting Indigenous storytellers to
share winter counts; Métis star blankets; bead
storytelling.

Fostering Engagement
Engaging in group activities that require working
together.

« Examples: Incorporating partner puzzles, shared
problem-solving exercises and stories.

Real-World Applications
Pairing students to solve basic math problems or
play math-related games.

- Examples: Baking project where students plan
and execute baking/selling cookies; group
counting games; collaborative shape sorting;
math circle time calendar.

GRADES 4-6: ENHANCING TEAMWORK AND
MATHEMATICAL DISCUSSION

Mathematical Communications
Students explaining math concepts to each other.

- Examples: Incorporating peer-led math
workshops; explaining a math concept to a
partner; using guided math discussions.

Fostering Engagement
Participating in math-related activities that
promote teamwork.

- Examples: Allowing students to participate in
math quiz bowls; group math contests with
other classes; puzzle sharing.

Real-World Applications
Collaborative projects that integrate math with
real-world applications.

- Examples: Designing a shared space (garden,
library, playground, sports complex); creating a
class survey and analyzing data.

NUMERACY FRAMEWORK
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BUILDING

GRADES 7-9: REFINING COLLABORATIVE
LEARNING
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CROSS-CURRICULAR STRATEGIES

Mathematical Communications
Engaging in group discussions to deepen
understanding of complex topics.
« Examples: Using guided math discussions;
debate-style problem-solving sessions.
Fostering Engagement
Conducting mathematical investigations or
research in teams.
« Examples: Using group research projects;
collaborative math challenges.
Real-World Applications
Applying math concepts to solve real-world
problems collaboratively.
« Examples: Planning and finding the quickest
routes for delivery trucks in their community.

GRADES 10-12: MASTERY IN COLLABORATIVE
MATHEMATICS

Mathematical Communications
Fostering collaboration communication among
students in the math class.

« Example: Using vertical surface problem solving
with gallery walk so students can explain their
own process in solving; allowing students to
articulate and share mathematical thinking or
misconceptions with each other.

Fostering Engagement
Providing opportunities for math leadership
through projects and activities.

- Example: Participating in off-site math/science
competitions; incorporating math-related
activity days/competitions; organizing peer
tutoring sessions; leading study groups for
advanced topics.

Real-World Applications
Tackling real-world issues using advanced
mathematical concepts in groups.

« Examples: Analyzing real-world data sets;
developing solutions for community issues such
as crime, high school dropout.

Clear Mathematical Goals

« Collaborating with other students to clarify their

understanding of numeracy.
Reasoning and Problem Solving

« Incorporating technology to facilitate
collaborative learning, especially for complex or
distance projects.

Mathematical Connections

+ Involving community members in numeracy
projects.

« Integrating examples of numeracy skills outside
of the classroom for example: going to a
construction site to measure angles with the
contractors.

Intentional Questionings

+ Using open-ended questioning to evaluate
students’numeracy procedures; Identifying
misconceptions and errors in students’ thinking
about math.

Build Fluency

« Assigning specific roles within group tasks to
foster active participation and responsibility.

+ Allowing students to develop a recognition
of the value of mastering specific skills (such
as the purpose of being a timekeeper is to
recognize tasks that need to be completed,
estimate time needed to complete each task,
ensure teammates are using time efficiently and
effectively).

Confidence Building

« Allowing time for students to reflect on group
work and share insights or feedback with
a focus on recognizing growth in students’
understanding/fluency.

Students Understanding

« Providing opportunities to reflect on the
thinking/understanding of other classmates in
regards to the concepts and problems.

« Guiding student metacognition in identifying
and correcting misconceptions and recognizing
growth in conceptual understanding.

Page 17

hpsd ca




ing involves using carefully
to stimulate student thinking,
rstanding, and guide the learning
athematics. It aims to provoke
nking and active engagement with
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UESTIONING

GRADES K-3: BUILDING FOUNDATIONS OF
INQUIRY SKILLS

Mathematical Communications
Using questioning to model use of mathematical
vocabulary.

« Examples: Describing and sorting math objects
such as shapes used in K- 3 grades; stating
reasons for grouping or classifications of shapes
and objects.

Fostering Engagement
Encouraging curiosity with basic‘'Why’and ‘How’
questions.

« Examples: Asking questions about numbers and
shapes, exploring ‘what happens if’ scenarios.

Real-World Applications

Using questions that build on students’ current
knowledge to guide them through real-life
problem-solving processes.

« Example: Providing problem-solving stories
that connect to their life; allowing students to
participate in community field trips to identify
shapes and objects in their environment;
building and using classroom economy making
real-life comparisons.

GRADES 4-6: ENHANCING INQUIRY SKILLS

Mathematical Communications
Encouraging students to ask questions that reflect
deeper thinking about math concepts.

« Examples: Using math journaling with a focus
on questioning such as justifying their answer;
reflecting on how and why certain math
strategies work; using reflective prompts.

Fostering Engagement
Encouraging students to ask and answer each
other’s questions.

« Examples: Using partner or small-group
problem solving where students question each
other’s methods and understanding.

Real-World Applications
Using questions to drive exploration in math
projects.

« Examples: Using research projects or
presentations starting from key questions such
as number of seniors in their communities vs
teenagers.

NUMERACY FRAMEWORK
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BUILDING
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CROSS-CURRICULAR STRATEGIES

Mathematical Communications
Encouraging students to question their
understanding and processes.
« Examples: Using self-assessment prompts such
as explain how you arrive at your answer; using

reflective writing on problem-solving strategies.

Fostering Engagement
Integrating questioning into group work and
discussions.

« Examples: Show your work - using self-
assessment prompts such as explain how you
arrive at your answer.

Real-World Applications
Using questioning to relate math concepts to real-
world scenarios.

« Examples: Exploring the use of case studies;
real-world problem solving with a focus on the
‘why’ behind solutions.

GRADES 10-12: MASTERY OF INQUIRY IN
MATHEMATICS

Mathematical Communications
Developing research questions for in-depth
exploration of mathematical topics.

« Examples: Collecting and presenting data;
incorporating thought-provoking discussion
questions to foster students thinking deeply
and reflection.

Fostering Engagement
Building engagement and interaction among
students to share mathematical thinking.

« Example: Facilitating discussions among
peers- justify and prove their mathematical
understanding.

Real-World Applications
Fostering a classroom of math thinkers.

« Examples: Encouraging students to collaborate
and build, construct, or create models or
pictures for mathematical representation.

« Connecting with community representatives to
practice asking and responding to intentional
questions.

Clear Mathematical Goals
« Encouraging students to reflect on the
questions they have asked and how these have
impacted their learning.
Reasoning and Problem Solving
« Incorporating a range of questioning
techniques, including open-ended, closed,
reflective, and hypothetical questions.
Mathematical Connections
- Fostering a learning environment where
students pose questions showing the
relationship between numeracy and other
content areas.
Shared Learning
« Encouraging a classroom culture where
questions are valued and seen as a key part of
learning.
Build Fluency
« Providing question stems or prompts to help
students formulate their inquiries.
Confidence Building
« Supporting students in pursuing their own
questions through research or exploration.
Students Understanding
« Providing constructive feedback on the types
of questions students ask and their questioning
strategies.
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UENCY

GRADES K-3: BUILDING BASIC FLUENCY

cy is multi-dimensional, involving
speed and accuracy in mathematical
ions and procedures, as well as flexibility
fficiency in moving between different
athematical strategies and concepts (Kilpatrick,
et al., 2001). The NCTM (2014) emphasizes that
procedural fluency follows and builds on a
foundation of conceptual understanding, strategic
reasoning, and problem-solving.

Mathematical Communications
Providing communicative opportunities to practice
basic arithmetic.

- Examples: Using flashcards, interactive games,
daily practice with a partner; oral counting and
computations; manipulatives.

Fostering Engagement
Incorporating rhythm and timing to reinforce basic
math skills.

« Examples: Using math songs, clapping games
that involve counting and simple math patterns;
math games - cards and dice.

Real-World Applications
Using hands-on tools to aid understanding of
mathematical concepts.

« Examples: Using building blocks for counting;
bead strings for addition and subtraction;
money.

GRADES 4-6: ENHANCING FLUENCY SKILLS

Mathematical Communications
Focusing on quick recall of math facts.

« Examples: Using flashcard challenges; online
math fact games; challenging math games; dice
games.

Fostering Engagement
Building fluency in multiplication and division
through repeated practice.

« Examples: Using multiplication tables exercises;
division puzzles; hundred chart patterns; skip
counting.

Real-World Applications
Applying arithmetic skills in various problem-
solving contexts.

« Examples: Collaborating with peers, i.e. group
projects; using word problems involving real-
life calculations; financial literacy; classroom
economy.

NUMERACY FRAMEWORK
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BUILDING

GRADES 7-9: REFINING ADVANCED FLUENCY
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CROSS-CURRICULAR STRATEGIES

Mathematical Communications
Focusing on increasing speed and efficiency in
mathematical computations.

- Examples: Exercises; using mental math
challenges.

Fostering Engagement
Strengthening understanding of operations
involving fractions, decimals, and percents.

- Examples: Converting between fractions,
decimals, and percentages; complex
calculations.

Real-World Applications
Applying fluent computation skills in complex
problems.

« Examples: Multi-step problem-solving; real-
world math challenges.

GRADES 10-12: MASTERY AND APPLICATION
OF FLUENCY SKILLS

Mathematical Communications
« Example: Achieving fluency in grade-level
algebraic and geometric concepts.
« Examples: Demonstrating and explaining
geometric proof.
Fostering Engagement
Developing fluency through the application of
math concepts at grade level.

« Example: Students working together to provide

the trigonometric identities.
Real-World Applications
Building proficiency in interpreting and
manipulating statistical data.
« Examples: Incorporating statistical analysis
projects; probability exercises; class surveys;
games/sports statistics.

Clear Mathematical Goals
+ Regularly assessing fluency and providing
feedback on progress.
Reasoning and Problem Solving
« Promoting mental calculation strategies to
enhance number sense and speed, where
applicable.
Mathematical Connections
« Connecting fluency skills to real-world scenarios
to enhance relevance and applicability.
Shared Learning
« Using peer instruction and tutoring for
reinforcing fluency.
Intentional Questionings
- Facilitating numeracy discourse and
communication.
Confidence Building
« Using regular spiralled practice to build
and maintain fluency, where applicable.
For example, analyzing data and making
predictions in Science and Social Studies.
« Encouraging a positive mindset and persistence
in developing fluency.
Students Understanding
« Incorporating a variety of activities and
methods to engage different learning styles.
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UILDING

derstand and apply mathematical
s. It involves creating a supportive
nment that celebrates progress and
courages risk-taking.

GRADES K-3: BUILDING AND FOSTERING A
POSITIVE MATH MINDSET

ing in numeracy is about fostering
ude and self-assurance with their

Mathematical Communications
Ensuring that students feel comfortable making
mistakes and asking questions.

« Examples: Discussing and correcting math
mistakes; using math talks.

Fostering Engagement
Using math games and interactive activities to
build authentic learning experiences.

« Examples: Using math-based games; using
interactive counting and shape activities; math
games (Yahtzee, crib, dice games etc.).

Real-World Applications
Exploring the use of math outside the classroom.

« Examples: Incorporating math infused stations
in gymnasium, arts, and music; take students
outside on math scavenger hunts; incorporating
STEAM activities to strengthen connections to
the outside world.

GRADES 4-6: ENHANCING AND DEVELOPING
SELF-EFFICACY IN MATH

Mathematical Communications
Fostering an environment for active exploration
and discussion.

« Examples: Having students talk about their
favourite number; incorporating math books
about mathematicians or math stories; math
talk.

Fostering Engagement

Promoting collaborative work where students can
support each other or solve problems together,
acknowledging mathematical thinking.

« Examples: Using rich open-ended math
questions to problem-solve in multiple ways;
using group math projects; peer tutoring.

Real-World Applications
Providing students with opportunities to solve real-
life problems on their own.

« Examples: Individuals problem-solving tasks;
math puzzles.

NUMERACY FRAMEWORK

Page 22




HIGH PRAIRIE SCHOOL DIVISION

BUILDING
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CROSS-CURRICULAR STRATEGIES

Mathematical Communications
Providing opportunities for students to present
their math knowledge.

- Examples: Incorporating math presentations;
justifying answers; math fairs; STEAM
challenges; math journals.

Fostering Engagement
Supporting students as they tackle more complex
math problems.

« Examples: Using guided problem-solving
sessions; math clubs; scaffolding with visual
aids, collaborative problem-solving, technology
integration.

Real-World Applications
Encourage students to think critically and to apply
their knowledge.

« Examples: Applying mathematical concepts to
budgeting, designing a floor plan, planning a
trip, exploring population growth.

GRADES 10-12: CEMENTING CONFIDENCE FOR
MASTERY

Mathematical Communications

Empowering students to engage in feedback
conversations and to take responsibility for their
engagement.

« Examples: Offering multiple communication
formats (in person, journals); use reflective
prompts; provide peer feedback opportunities;
encourage goal setting ways to share.

Fostering Engagement
Encouraging students to lead math-related
initiatives or clubs.

« Example: Facilitating student-led math tutoring
programs; math club leadership.

Real-World Applications
Connecting math skills for future careers and real-
world applications.

« Examples: Demonstrating how a particular
math concept is applied in a specific career;
invite community members to describe
their careers and real-world applications of
mathematics in their jobs.

Clear Mathematical Goals

+ Giving students voice and choices in their
learning to build a sense of control and
ownership.

Reasoning and Problem Solving

« Challenging learners with diverse ways of

understanding and doing numeracy.
Mathematical Connections

+ Creating an inclusive learning environment that

fosters student’s application of their knowledge.
Shared Learning

« Consistently providing positive feedback and
encouragement.

« Fostering an environment where it’s safe to take
risks and make mistakes.

Intentional Questionings

+ Encouraging students to take responsibility
for their learning by expressing their ideas and
engaging in discussions.

« Using purposeful, well-planned questions to
promote student thinking, foster engagement,
and deepen understanding.

Building Fluency

« Motivating students to persist in the face of
challenges.

Students Understanding

« Emphasizing the importance of the learning
process and not just the final answer.

Page 23




t Understanding in numeracy refers to

ep and meaningful grasp of mathematical
oncepts, as opposed to mere rote learning or
procedural proficiency. It implies that students can
explain, relate, apply, transfer, reason, justify, and
extend their mathematical knowledge.

UNDERSTANDING

GRADES K-3: BUILDING THE GROUNDWORK
FOR UNDERSTANDING

Mathematical Communications
Encouraging students to talk and write about how
and why math works.

« Examples: Incorporating think-talk-write
activities; using math journals.

Fostering Engagement
Gradually moving from concrete manipulatives to
more abstract concepts.

« Examples: Using blocks or counters, then
transitioning to drawing or mental math; using
visual aids to understand basic operations.

Real-World Applications
Relating math concepts to everyday life to enhance
understanding.

« Examples: Connecting counting to daily life
scenarios; simple measurements in cooking or
building.

GRADES 4-6: ENHANCING MATHEMATICAL
COMPREHENSION

Mathematical Communications

Engaging students in class discussion that
investigates and compares students’ thinking and
reasoning.

« Examples: Using the ping pong discussion
protocol to compare and contrast the
properties of a square and a rhombus; math
talks.

Fostering Engagement
Using visual aids and interactive teaching to
investigate understanding.

« Examples: Solving decimal and percentage
problems using fraction tiles; using a balance
scale to model and demonstrate an inequality
statement.

Real-World Applications
Relating math concepts to everyday life to enhance
understanding.

« Examples: Using classroom economy for
budgeting, spending, and determining best
buy; using money to demonstrates addition,
subtraction, multiplication and division.

NUMERACY FRAMEWORK
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BUILDING

GRADES 7-9: REFINING AND APPLYING
UNDERSTANDING

Mathematical Communications
Facilitating discussions that encourage deeper
understanding and reflection.

« Examples: Critiquing mathematical arguments;
math journals; math debates.

Fostering Engagement
Building and constructing models to represent
Mathematics.

- Example: Students working together to create
scale drawings of a room or a building; proving
Pythagorean Theorem by using the concept of
the area of a square to find the length of the
sides of a right-angle triangle.

Real-World Applications
Applying mathematical understanding to different
contexts and problems.

« Examples: Identifying a composite shaped
object in their community, measuring it and
creating a scaled replica of it, then finding its
surface area to determine the quantity of paint
required to repaint the object and finding the
cost to do the project.

GRADES 10-12: MASTERY OF CONCEPTS AND
APPLICATION

) JS) BIDE

professions; investigating and classifying the
math that is used in a pulp mill or on a farm.

CROSS-CURRICULAR STRATEGIES

Mathematical Communications
Modeling and facilitating problem-solving using a
variety of discussion protocols.

« Examples: Facilitating fishbowl or jigsaw

discussions to encourage deeper understanding

and reflection; the focus should be on why and
how, rather than the result; student reflection
can be verbal or written format.

Fostering Engagement

Encouraging students to conduct peer/group

research or projects in areas of interest.

« Examples: Conducting projects on community-

based issues such as senior scams, dietary
needs, food recalls.
Real-World Applications
Exploring how mathematical concepts apply to
various careers and real-world situations. Research
projects on mathematics in different professions.

Clear Mathematical Goals
« Regularly assessing not just what students
know but how well they understand the
concepts.
« Engaging students in self-assessment.
Reasoning and Problem Solving
+ Allowing students to explore and discover
mathematical concepts in different areas,
fostering a deeper understanding.
Mathematical Connections
« Encouraging students to see challenges as
opportunities to increase understanding.
Shared Learning
« Using peer teaching methods where students
explain concepts to each other.
Intentional Questionings
« Ensuring that teaching goes beyond rote
procedures to include the ‘why’behind
mathematical concepts.
Building Fluency
+ Providing multiple and diverse strategies.
Confidence Building
« Encouraging students to see challenges as
opportunities to increase understanding.

« Examples: Researching mathematics in different
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NUMERACY SCREENS/ASSESSMENTS

EYE (Early Years Evaluation) (Pre K and K) interview component is also added. While it
EYE examines Kindergarten readiness skills and is ideal that all grades contain an interview
informs educators’ decisions on targeted classroom component, we encourage teachers to
instruction and intervention. embed that into their daily classroom
« Assesses five domains: Awareness of self and practice.
environment, social skills and approaches
to learning, cognitive skills, language and IXL can be purchased by individual schools.

communication, and physical development.

PNSA (Provincial Numeracy Screening
Assessment) Mandatory for (Grades 1, 2, 3)

« The Provincial Numeracy Screening
Assessments identify students’ knowledge of
the number system, number operations, and
proportional reasoning skills. It helps teachers
identify and address gaps in their students’
foundational understanding of numbers.

EICS Math Assessment (Grades 1-10)

+ Elk Island Catholic Schools has developed
a math assessment that is based on the
Mathematics Learning Progression Strands
(McGarvey, 2018) and the Alberta Curriculum
(2022) Organizing Ideas of Number, Algebra,
and Patterns. It is important to note that other
strands and organizing ideas are important
for teachers to continue to assess during their
instructional practices through triangulation of
assessment.

« The three main goals of the assessment are:

« to provide timely information identifying
student needs early in the school year to
implement interventions,

+ to support teacher instruction to be
strategic and flexible (responsive), and

+ to continue to develop teachers’
mathematical understanding.

« Design of the EICS Math Assessment

« The assessment is designed to be
administered at the beginning of the
school year and utilizes the previous
year’s organizing ideas. E.g. In grade 4 the
assessment is based on grade 3 curriculum
aligned to the progressions. The assessment
contains multiple choice and numerical
response questions.

« For grades one and two exclusively, an

NUMERACY FRAMEWORK Page 26
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DIVISION PROVINCIAL

Kindergarten

EYE (Early Years Evaluation)
PNSA (Provincial Numeracy Screening

Assessment)
Grade One PNSA (Provincial Numeracy Screening
Assessment)
Grade Two PNSA (Provincial Numeracy Screening
Assessment)
Grade Three PNSA (Provincial Numeracy Screening
Assessment)
Grade Four
Grade Five
Grade Six Provincial Achievement Test

Grade Seven

Grade Eight

Grade Nine

Provincial Achievement Test

Grade Ten

Grade Eleven

Grade Twelve

Diploma Exam
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