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About the subject

Relevance and central values

Mathematics is an important subject for understanding patterns and
relationships in society and the natural world through modelling and the
application of mathematics. Mathematics aims to contribute to pupils’
development of a precise language for reasoning, critical thinking and
communication through abstraction and generalisation. Mathematics
prepares pupils for entry into a society and working life that is constantly
evolving by equipping them with exploration and problem-solving skills.

All subjects are designed to help give pupils a strong foundation for learning.
Critical thinking in mathematics includes the critical evaluation of reasonings
and arguments and can empower pupils to make their own decisions and take
a stand on important questions both in their own life and in wider society.
Once pupils are given the time to think, reflect, reason mathematically, ask
questions and experience the relevance of mathematics to their lives, the
subject enables creativity and innovation. Mathematics helps pupils to
develop their ability to work independently and to collaborate with others
through exploration and problem solving, and it can help pupils to become
more conscious of their own learning. Affording pupils the opportunity to
solve problems and overcome challenges on their own contributes to the
development of perseverance and independence.

Core elements

Exploration and problem solving

Exploration in mathematics is defined by pupils searching for patterns, finding
relationships and seeking out shared understanding by means of discussion.
Pupils should place more emphasis on their strategies and approaches than
on the solutions themselves. Problem solving in mathematics is about pupils
developing a method they were not previously familiar with in order to solve a
problem. Algorithmic and computational thinking is an important part of the
process to develop problem-solving strategies and approaches, and can entail
breaking problems down into sub-problems that can be solved systematically.
This also comprises an assessment of whether the sub-problems are best
solved with or without digital tools. Problem solving also involves the analysis
and reshaping of known and unknown problems, solving them and assessing
whether the solutions are valid.
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Modelling and applications

A model in mathematics is a description of reality using mathematical
language. Pupils are expected to develop an understanding of how
mathematical models are used to describe everyday life, work and society
more generally. Modelling in mathematics is about the creation of such
models. It is also about the critical assessment of whether the models are
valid (as well as any limitations that apply to them), the assessment of these
models in light of the original situations that gave rise to them, and the
assessment of whether they can be used in other situations. The application
of mathematics is about giving pupils insights into how use mathematics in
different situations both in the classroom and further afield.

Reasoning and argumentation

Reasoning in mathematics relates to the ability to follow, assess and
understand mathematical sequences of thought. This should lead to pupils
recognising that mathematical rules and results are not random but have
clear rationale behind them. Pupils will develop their own reasoning both in
order to understand and solve problems. Argumentation in mathematics
relates to pupils’ ability to justify their approaches, reasonings and solutions,
and to prove that these are valid.

Representation and communication

Representations in mathematics are ways of expressing mathematical
concepts, relationships and problems. Representations can be concrete,
contextual, visual, verbal and symbolic. Communication in mathematics refers
to pupils’ use of mathematical language in conversation, argumentation and
reasoning. Pupils must be given the opportunity to use mathematical
representations in different contexts through their own experiences and in
mathematical discourse. Pupils must be given the opportunity to explain and
justify their choice of representation. Pupils must be able to translate between
mathematical representations and the vernacular, and to switch between
different representations.

Abstraction and generalisation

Abstraction in mathematics refers to pupils’ gradually developing
formalisation of their thoughts, strategies and mathematical language. This
development ranges from specific descriptions to codified mathematical
notation and formal reasoning skills. Generalisation in mathematics refers to
pupils’ discovery of relationships and structures without being presented with
a finished solution. This empowers pupils to explore numbers, calculations
and shapes to find relationships, and then formalise this through the use of
algebra and appropriate representations.
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Mathematical fields of knowledge

The mathematical fields of knowledge include numbers and number sense,
algebra, functions, geometry, statistics and probability. Pupils must acquire a
strong grasp of numbers and develop a variety of numeracy strategies from
an early stage. Algebra refers to exploring structures, patterns and
relationships, and is an important prerequisite for enabling pupils to engage in
generalisation and modelling in mathematics. Functions provide pupils with
an important tool for studying and modelling change and development.
Geometry is important building block in enabling pupils to develop a good
spatial understanding. Knowledge of statistics and probability provide pupils
with strong foundations to make decisions in their own lives, as part of wider
society and in working life. These fields of knowledge constitute the
essentials that pupils need in order to develop their mathematical
understanding by exploring relationships within and between the
mathematical fields of knowledge.

Interdisciplinary topics
Health and life skills

In mathematics, the interdisciplinary topic of health and life skills refers to
giving pupils competence in the areas of problem solving, statistics and
personal finance. The thematic strand sets out to ensure that pupils develop
an understanding of technology, statistics and mathematical representations
and models that can help them to make responsible life choices.

Democracy and citizenship

In mathematics, the interdisciplinary topic of democracy and citizenship
refers to giving pupils competence in exploring and analysing findings from
real datasets and figures from the natural world, society, working life, and
daily life. It also relates to pupils learning how to evaluate the validity of such
findings. This type of competence is an important part of an individual’s ability
to formulate their own arguments and participate in public discourse. The
thematic strand sets out to ensure that pupils are conscious of the
assumptions and premises applicable to the mathematical models that form
the basis of decisions that they make in their own lives and as part of wider
society.

Basic skills

Oral skills
Oral skills in mathematics refers to the creation of meaning through dialogue
in and about mathematics. That is to say the communication of ideas and

discussion of mathematical problems, strategies and solutions with others.
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The point of departure for the development of oral skills in mathematics is the
use of everyday language which gradually transitions to the use of a more
precise, mathematical language.

Writing

Writing in mathematics refers to describing and explaining relationships,
discoveries and ideas using appropriate representations. The ability to write in
mathematics is a tool that allows individual’s to develop their own thoughts
and learning, thus allowing them to solve problems and present solutions that
are adapted for the recipient and situation in question. The point of departure
for the development of writing skills in mathematics is the use of everyday
language which gradually transitions to the use of a more precise,
mathematical language.

Reading

Reading in mathematics refers to the creation of meaning both in texts from
everyday life and wider society, as well as in the field of mathematics. Being
able to read in mathematics is the ability to sort information, analyse and
assess form and content, and summarise information in complex texts. The
development of reading skills in mathematics refers to finding and using
information in increasingly complex texts featuring advanced mathematical
notation and concepts.

Numeracy

Numeracy in mathematics refers to recognising and describing increasingly
complex problems using mathematics. This involves using mathematical
representations, concepts, strategies and approaches in work to formulate
and solve problems. It also entails assessing and reflecting upon whether
solutions are valid, and communicating such assessments and reflections
both orally and in writing. Mathematics is a particularly important element in
the teaching of numeracy.

Numeracy in years 1-4 involves the gradual development of number sense
and the ability to identify and use numbers and measures during play and
everyday situations. It calls for confident and flexible counting and pattern
recognition. It also entails the ability to formulate problems and use numeracy
strategies in a flexible manner when carrying out both written and mental
arithmetic. Understanding the equals sign, the positional system, and the
interrelationships between the four arithmetical operations are all aspects of
the skill of numeracy. The skill requires the development of computational
fluency and the ability to automatically carry out addition and subtraction
using smaller numbers and for place-value units, and the gradual extension of
automaticity to encompass multiplication and the use of it to support division.
Numeracy in years 1—-4 includes the ability to use different representations
and mathematical concepts to formulate, solve and communicate

Side 5av 19



Leereplan i matematikk 1.-10. trinn Leereplankode: MAT01-06

mathematical problems and models. Furthermore, it also relates to an
individual’s ability to detail whether or not their and others’ methods and
results are reasonable, and to make adjustments where necessary.

Numeracy in years 5—7 involves the gradual expansion from arithmetic using
positive integers to arithmetic with negative integers, fractions, decimals, and
percentages. It entails an understanding of the positional system,
equivalence, and relationships between representations in new number
ranges. It also entails the ability to formulate increasingly complex problems
and use appropriate numeracy strategies in a flexible manner when carrying
out both written and mental arithmetic. The skill calls for computational
fluency and the ability to automatically carry out multiplication and division,
including for place-value units. Numeracy also includes the ability to use
appropriate representations and mathematical concepts to formulate and
communicate mathematical problems and models. Furthermore, it also
relates to an individual’s ability to reason and critically assess their own and
others’ methods and results, and to draw upon experience when further
developing their arithmetic and problem-solving strategies.

Numeracy in years 8—10 involves the gradual expansion from arithmetic using
integers, fractions, decimals, and percentages to factorisation, arithmetic
using powers, scientific notation, and square roots. It involves the use and
further development of effective and appropriate numeracy strategies
pertaining to numbers and variables in order to solve both practical and
abstract problems. It also relates to the interpretation of graphs, tables,
models, and diagrams — and to the ability to critically assess presentations in
light of the originator and purpose. The skill calls for the use of mathematical
concepts and formal mathematical notation when working with algebraic
thinking, generalisation, and modelling. Numeracy also includes the abilities
to move flexibly and efficiently between different representations, to use
appropriate tools, and for an individual to critically assess the validity of their
own and others’ solutions.

Digital skills

Digital skills in mathematics refers to the ability to use graphing tools,
spreadsheets, CAS, dynamic geometry software and programming in order to
explore and solve mathematical problems. It also relates to finding, analysing,
processing and presenting information with the assistance of digital tools.
Increasingly, the development of digital skills refers to the ability to choose
and use appropriate digital tools as aids for exploring, solving and presenting
mathematical problems. For pupils in Years 1 to 4, the use of digital devices
should be especially cautious, and should not dominate teaching.
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Competence aims and assessment

Competence aims and assessment year 2

Competence aims after year 2
The pupil is expected to be able to

e group numbers and sets based on their properties and to reflect upon
whether there are multiple ways to do this

e explore numbers, sets and counting through play, nature, visual art,
music and children’s literature

e use numerals, number words, drawings and tangible objects to
represent numbers and sets in different ways and translate between
the different representations

e count both up and down, choose different starting points and intervals
for counting, and explain counting patterns

e describe and explore the properties of odd and even numbers

e use numerals, number words, drawings and tangible objects to
represent the positional system and translate between the different
representations

e place numbers on the number line and use the number line to carry out
arithmetic and solve problems

e use addition and subtraction in order to create and solve problems
from play and in daily life

e use commutative and associative properties when carrying out
addition in written and mental arithmetic

e use the equals sign as a relational symbol that shows that two
expressions have the same value

e recognise and describe repeating units in patterns and create their own
patterns

e explore, draw and describe geometric shapes from their own local
environment and reason in relation to ways to sort them according to
their properties

e measure length and mass in practical situations using both non-
standardised and standardised units of measurement, and to discuss

the results

e describe time with the aid of a calendar as well as analogue and digital
clocks

e create and follow rules and step-by-step instructions during play and
games
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Formative assessment

The formative assessment should help promote learning and the
development of competence in mathematics. Pupils demonstrate and
develop competence in mathematics during years 1 and 2 when they can
describe, use and explore the different properties and structures of counting,
numerical and geometric patterns, the equals sign as a relational symbol, and
patterns in play and everyday situations. Pupils also demonstrate and develop
competence in mathematics when they express wonder, pose mathematical
questions, and are able to explain their own solutions. Furthermore, they
demonstrate and develop competence by using strategies and mathematical
concepts both orally and in writing.

The teacher shall facilitate pupil participation and encourage the desire to
learn by having the pupils describe, use and explore mathematics through
movement, play, fascination and practical work. The teacher shall engage in
dialogue with the pupils about their development and counting strategies,
addition and subtraction strategies, and their understanding of the positional
system and the equals sign. Pupils are encouraged to work through trial and
error. Based on the competence demonstrated by the pupils, they are given
the opportunity to express what they believe they have accomplished and how
they have improved their skills. The teacher shall provide guidance on further
learning and adapt the teaching to enable the pupils to use the guidance
provided to develop their numeracy skills and their exploratory and problem-
solving competences in relation to counting, number sense, geometric
shapes, and measurement.

Competence aims and assessment year 3

Competence aims after year 3
The pupil is expected to be able to

e use appropriate strategies for addition and subtraction in order to
create and solve problems from play and in daily life

e explain and explore the relationships between addition and subtraction
in written and mental arithmetic

e describe and explore multiplication through counting and grouping

e double and halve in written and mental arithmetic

e use multiplication and division in order to create and solve problems
from play and in daily life

e use numerals, text, tables, drawings and tangible objects to represent
multiplication in different ways and translate between the different
representations

e use commutative, associative and distributive properties when carrying
out multiplication in written and mental arithmetic
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e use the equals sign and inequality signs as relational symbols to
compare measures, quantities, expressions, and numbers

e use numerals, drawings, and tangible objects to explore equivalence
and translate between the different representations

e measure areas in practical situations using both non-standardised and
standardised units of measurement

e experiment with, name and plot points using a coordinate system

e create and follow rules and step-by-step instructions during play and
games related to a coordinate system

Formative assessment

The formative assessment should help promote learning and the
development of competence in mathematics. Pupils demonstrate and
develop competence in mathematics during year 3 when they can describe,
use and explore multiplication, interrelationships between the arithmetic
operations, equivalence, and measurement using standardised and non-
standardised units of measurement in play, problem solving and practical
situations. Pupils also demonstrate and develop competence in mathematics
when they switch between different representations, pose mathematical
questions, and are able to explain their own solutions. Furthermore, they
demonstrate and develop competence in mathematics by using strategies
and mathematical concepts both orally and in writing.

The teacher shall facilitate pupil participation and encourage the desire to
learn by having the pupils describe, use and explore mathematics through
movement, play, fascination and practical work. The teacher shall engage in
dialogue with the pupils about their development of strategies pertaining to
the four arithmetical operations, the interrelationships between these, and
their understanding of the positional system, the equals sign, and inequality
signs. Pupils are encouraged to work through trial and error. Based on the
competence demonstrated by the pupils, they are given the opportunity to
express what they believe they have accomplished and how they have
improved their skills. The teacher shall provide guidance on further learning
and adapt the teaching to enable the pupils to use the guidance provided to
develop their numeracy skills and their exploratory and problem-solving
competences in relation to multiplication, equivalence, units of measurement,
and the coordinate system.

Competence aims and assessment year 4

Competence aims after year 4
The pupil is expected to be able to

e explore and use grouping and sharing division in practical situations
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e use numbers, text, drawings, and tangible objects to explore division in
different ways and translate between the different representations

e use and explain different division strategies

e use written and mental arithmetic to explore and explain the
relationships between the four arithmetic operations

e assess, estimate, explain their reasoning, and critically assess their
own and others’ models and solutions when working in practical
situations

e create mathematical expressions for practical situations and identify
practical situations that fit a given mathematical expression

e describe and explore the properties of two- and three-dimensional
shapes by using angles, edges, corners, and faces

e measure volume in practical situations using both non-standardised
and standardised units of measurement, and to discuss the results

e describe and explore structures and patterns in games and play

e create algorithms and express them using variables, conditions and
loops

Formative assessment

The formative assessment should help promote learning and the
development of competence in mathematics. Pupils demonstrate and
develop competence in mathematics during year 4 when they can describe,
use and explore grouping and sharing division, appropriate strategies and
representations in their work with the four arithmetic operations, and the
properties of two- and three-dimensional shapes in play, problem solving and
practical situations. Pupils also demonstrate and develop competence in
mathematics when they switch between different representations, pose
mathematical questions, and are able to explain and argue their own and
others’ solutions. Furthermore, they demonstrate and develop competence in
mathematics by using appropriate strategies and mathematical concepts
both orally and in writing.

The teacher shall facilitate pupil participation and encourage the desire to
learn by having the pupils describe, use and explore mathematics through
movement, play, fascination and practical work. The teacher shall engage in
dialogue with the pupils about their development of strategies pertaining to
division, their understanding of the interrelationships between the four
arithmetic operations, and their strategies for creating mathematical
expressions for practical situations and finding practical situations that fit the
given mathematical expression. Pupils are encouraged to work through trial
and error. Based on the competence demonstrated by the pupils, they are
given the opportunity to express what they believe they have accomplished
and how they have improved their skills. The teacher shall provide guidance
on further learning and adapt the teaching to enable the pupils to use the
guidance provided to develop their numeracy skills and their exploratory and
problem-solving competences in relation to numeracy strategies, units of
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measurement, the modelling and critical assessment of their own and others’
solutions, and communication with mathematical concepts and the use of
appropriate representations both orally and in writing.

Competence aims and assessment year 5

Competence aims after year 5
The pupil is expected to be able to

e use numbers, drawings, and tangible objects to describe and explore
the relationships between fractions, decimals, and percentages

e describe fractions as part of a whole, as part of a quantity, as part of a
division, and as a number on a number line

e use numbers, text, drawings, tangible objects, and practical situation to
represent fractions, and to be able to translate between different
representations

e develop and use different strategies for arithmetic using positive
numbers and fractions, and to explain their reasoning

e formulate and solve problems related to fractions

e explore and describe chance and probability in games and practical
situations, and to connect these concepts to fractions

e use numbers, text, drawings and tangible objects to solve equations
and test and explain solutions

e use spreadsheets to create and solve tasks relating to personal finance

e create and solve tasks relating to time

e create and program algorithms using variables, conditions and loops

Formative assessment

The formative assessment should help promote learning and the
development of competence in mathematics. Pupils demonstrate and
develop competence in mathematics during year 5 when they can describe,
use and explore the concept of fractions, strategies relating to fractional
arithmetic, informal solutions to equations, clocks, calendars and finances in
problem solving and practical situations. Pupils also demonstrate and
develop competence in mathematics when they switch between different
representations, pose mathematical questions, and are able to explain and
argue their own and others’ solutions. Furthermore, they demonstrate and
develop competence in mathematics by using appropriate strategies and
mathematical concepts both orally and in writing.

The teacher shall facilitate pupil participation and encourage the desire to
learn by having the pupils describe, use and explore mathematics through
movement, play, fascination and practical work. The teacher shall engage in
dialogue with the pupils about their development in terms of the use of
programming, mathematical concepts and their grasp of strategies relating to
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fractions and equations. Pupils are encouraged to work through trial and
error. Based on the competence demonstrated by the pupils, they are given
the opportunity to express what they believe they have accomplished and how
they have improved their skills. The teacher shall provide guidance on further
learning and adapt the teaching to enable the pupils to use the guidance
provided to develop their numeracy skills and their exploratory and problem-
solving competences in relation to fractions and equations, as well as
communication.

Competence aims and assessment year 6

Competence aims after year 6
The pupil is expected to be able to

e describe and place decimal numbers on the number line and compare
numbers with different numbers of decimals as part of the positional
system

e develop and use different strategies for arithmetic using decimals and
be able to compare these to numeracy strategies used for whole
numbers

e create and solve problems featuring decimal numbers, fractions, and
percentages, and to provide reasoning for their own solutions

e describe and explore the properties of two- and three-dimensional
shapes and explain which properties the shapes share in common, and
which properties distinguish the shapes from each other

e explore and describe symmetry in patterns

e perform congruence transformations with and without a coordinate
system

e measure the radius, diameter and circumference of circles, and explore
and explain the relationship between pi and the diameter of a circle

e explore areas and volumes in practical situations and use appropriate
units of measurement

e explore practical issues relating to area through the use of partitioning
and distributivity

e use and explore strategies for measuring and calculating area and
perimeter

e use variables, loops, conditions and functions in programming to
explore geometric shapes and patterns

Formative assessment

The formative assessment should help promote learning and the
development of competence in mathematics. Pupils demonstrate and
develop competence in mathematics during year 6 when they can describe,
use and explore numeracy strategies pertaining to whole and decimal
numbers, the properties of geometric shapes, and appropriate units of
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measurement relating to area and volume in problem solving and practical
situations. Pupils also demonstrate and develop competence in mathematics
when they switch between different representations, pose mathematical
questions, explain mathematical relationships, and are able to explain and
argue their own and others’ solutions. Furthermore, they demonstrate and
develop competence in mathematics by using appropriate strategies and
mathematical concepts both orally and in writing.

The teacher shall facilitate pupil participation and encourage the desire to
learn by having the pupils describe, use and explore mathematics through
movement, play, fascination and practical work. The teacher shall engage in
dialogue with the pupils about their development of numeracy strategies
pertaining to whole and decimal numbers, and their grasp of the properties of
geometric shapes and programming. Pupils are encouraged to work through
trial and error. Based on the competence demonstrated by the pupils, they are
given the opportunity to express what they believe they have accomplished
and how they have improved their skills. The teacher shall provide guidance
on further learning and adapt the teaching to enable the pupils to use the
guidance provided to develop their numeracy skills and their exploratory and
problem-solving competences in relation to decimal numbers, the properties
of geometric shapes, and communication with mathematical concepts and
the use of appropriate representations both orally and in writing.

Competence aims and assessment year 7

Competence aims after year 7
The pupil is expected to be able to

e use numbers, text, tables, drawings, and tangible objects to represent
percentages, and to translate between fractions, decimals, and
percentages

e use appropriate strategies in written and mental arithmetic relating to
fractions, decimals, and percentages, and to be able to explain these
strategies

e use and explore negative numbers in both practical and theoretical
terms

e apply the rules for the order of operations in problem solving and to
create and solve multi-step numerical expressions

e use different strategies to solve equations and assess whether those
solutions are valid

e formulate and solve problems related to equations

e use numbers, text, drawings and tangible objects to solve inequalities
and test and explain solutions

e calculate averages from their own and others’ datasets, and to choose
which average it is appropriate to use
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e log, sort, read and present data in tables and diagrams, and explain the
choice of presentation

e assess, estimate, explain their reasoning, and critically assess their
own and others’ models and solutions in relation to practical situations
when working on finance

e use programming to explore data contained in tables and datasets

Formative assessment

The formative assessment should help promote learning and the
development of competence in mathematics. Pupils demonstrate and
develop competence in mathematics during year 7 when they can describe,
use and explore the relationship between fractions, decimals and
percentages, the rules for the order of operations, averages and equations
and inequalities in problem solving and practical situations. Pupils also
demonstrate and develop competence in mathematics when they switch
between different representations, pose mathematical questions, explain
mathematical relationships, and are able to explain and argue their own and
others’ solutions. Furthermore, they demonstrate and develop competence in
mathematics by using appropriate strategies and mathematical concepts
both orally and in writing.

The teacher shall facilitate pupil participation and encourage the desire to
learn by having the pupils describe, use and explore mathematics through
movement, play, fascination and practical work. The teacher shall engage in
dialogue with the pupils about their development of concepts and strategies
pertaining to the comparison of fractions, decimals and percentages, and of
their grasp of equations and inequalities, diagrams, averages, programming,
and finance. Pupils are encouraged to work through trial and error. Based on
the competence demonstrated by the pupils, they are given the opportunity to
express what they believe they have accomplished and how they have
improved their skills. The teacher shall provide guidance on further learning
and adapt the teaching to enable the pupils to use the guidance provided to
develop their numeracy skills and their exploratory and problem-solving
competences in relation to the relationship between fractions, decimals and
percentages, statistics and modelling, and communication with mathematical
concepts and the use of appropriate representations both orally and in
writing.

Competence aims and assessment year 8
Competence aims after year 8

The pupil is expected to be able to

e work with powers and square roots, and explain their approach and
results
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e use commutative, associative and distributive properties to develop
and communicate strategies for written and mental arithmetic

e describe and explore factorisation and prime factorisation, and to use
this in fractional arithmetic

e explore and generalise geometric patterns and numerical patterns in
their own words and algebraically

e create and explain mathematical expressions with numbers, variables
and constants related to practical situations

e create and solve equations related to practical situations and critically
assess solutions

e use different strategies to solve inequalities and assess whether those
solutions are valid

e describe, compare and explore functions related to practical situations

e use situations, tables, graphs and expressions to represent functions
and show relationships between the representations

e explore how algorithms can be created, tested and improved using
programming

Formative assessment

The formative assessment should help promote learning and the
development of competence in mathematics. Pupils demonstrate and
develop competence in mathematics during year 8 when they can describe,
use and explore the order of operations, functions, equations, inequalities, and
geometric and numerical patterns and in problem solving and practical
situations. Pupils also demonstrate and develop competence in mathematics
when they switch between different representations, pose mathematical
questions, explain mathematical relationships, and are able to explain and
argue their own and others’ solutions. Furthermore, they demonstrate and
develop competence in mathematics by using appropriate strategies and
mathematical concepts both orally and in writing.

The teacher shall facilitate pupil participation and encourage the desire to
learn by having the pupils describe, use and explore mathematics through
movement, play, fascination and practical work. The teacher shall engage in
dialogue with the pupils about their development of concepts and strategies
for solving mathematical expressions, equations and inequalities, and in
relation to the flexible use of representations in functions and the exploration
of patterns and algorithms in programming. Pupils are encouraged to work
through trial and error. Based on the competence demonstrated by the pupils,
they are given the opportunity to express what they believe they have
accomplished and how they have improved their skills. The teacher shall
provide guidance on further learning and adapt the teaching to enable the
pupils to use the guidance provided to develop their numeracy skills and their
exploratory and problem-solving competences in relation to algebra, functions
and modelling, and communication with mathematical concepts and the use
of appropriate representations both orally and in writing.
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Competence aims and assessment year 9

Competence aims after year 9
The pupil is expected to be able to

e create and solve problems involving compound units

e explore the properties of different two-dimensional shapes and explain
the concepts of isomorphism and congruence

e use isomorphism and Pythagoras’' theorem to explore practical
situations

e explore, describe and reason around the relationships between side
lengths in triangles

e explore and put forward the argument for how changing assumptions
in geometric problems affects solutions both practically and
algebraically

e use and put forward the argument for formulas for the calculation of
the surface area and volume of three-dimensional shapes

e interpret and critically assess statistical presentations found in the
media and the local community

e calculate averages and measures of dispersion in their own and others’
datasets, and then use these results to describe the data

e compare and put forward the argument for how presentations of
figures and data can be used to promote different points of view

e calculate and assess probability in statistics and games

e simulate outcomes in randomised trials and calculate the probability of
something occurring through the use of programming

Formative assessment

The formative assessment should help promote learning and the
development of competence in mathematics. Pupils demonstrate and
develop competence in Mathematics during year 9 when they can describe,
use and explore isomorphism, congruence, Pythagoras’ theorem, the
relationships between the lengths of the sides of triangles, formulae for
calculating the surface area and volume of three-dimensional shapes, and
statistical representations in problem solving and practical situations. Pupils
also demonstrate and develop competence in mathematics when they pose
mathematical questions, explain mathematical relationships, and justify and
critically evaluate their own and others’ solutions. Furthermore, they
demonstrate and develop competence in mathematics by using appropriate
representations, strategies and mathematical concepts both orally and in
writing.

The teacher shall facilitate pupil participation and encourage the desire to

learn by having the pupils describe, use and explore mathematics through
movement, play, fascination and practical work. The teacher shall engage in
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dialogue with the pupils about their development of concepts, strategies and
mathematical reasoning pertaining to their work on the properties of
geometric shapes, the calculation of surface area, volume, probability,
averages, measures of dispersion, and the critical assessment of statistics.
Pupils are encouraged to work through trial and error. Based on the
competence demonstrated by the pupils, they are given the opportunity to
express what they believe they have accomplished and how they have
improved their skills. The teacher shall provide guidance on further learning
and adapt the teaching to enable the pupils to use the guidance provided to
develop their numeracy skills and their exploratory and problem-solving
competences in relation to geometry, statistics and probability, and
communication with mathematical concepts and the use of appropriate
representations both orally and in writing.

Competence aims and assessment year 10

Competence aims after year 10
The pupil is expected to be able to

e use the order of operations and generalise relationships algebraically

e explore the square theorems geometrically and algebraically and use
the square theorems as calculation strategies

e create, solve and explain systems of equations related to practical
situations

e explore and compare properties of linear functions, exponential
functions, fractional functions and second-degree functions through
the use of digital tools

e explain the concept of change per unit and calculate the slope of linear
functions

e explore and explain the relationship between constant percentage
change, growth factor and exponential functions

e retrieve and interpret relevant information and reflect on the possible
consequences of buying and selling, interest on savings, loans and
credit purchases

e plan, carry out and present an exploratory assignment related to
personal finance

e model situations, present the results and assess the validity of the
models

e explore mathematical properties and relationships using programming

e read and explain text-based programming code in Python

Formative assessment
The formative assessment should help promote learning and the
development of competence in mathematics. Pupils demonstrate and

develop competence in the subject in year 10 when they describe, use and
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explore order of operations, the algebraic identities, systems of equations,
properties of functions, and issues related to statistics and personal finance.
Pupils also demonstrate and develop competence in mathematics when they
pose mathematical questions, explain mathematical relationships, and justify
and critically evaluate their own and others’ solutions. Furthermore, they
demonstrate and develop competence in mathematics by using appropriate
representations, strategies and mathematical concepts both orally and in
writing.

The teacher shall facilitate pupil participation and encourage the desire to
learn by having the pupils describe, use and explore mathematics through
movement, play, fascination and practical work. The teacher shall engage in
dialogue with the pupils about their development of competences relating to
modelling, generalisation, mathematical reasoning, and algorithmic and
computational thinking. Pupils are encouraged to work through trial and error.
Based on the competence demonstrated by the pupils, they are given the
opportunity to express what they believe they have accomplished and how
they have improved their skills. The teacher shall provide guidance on further
learning and adapt the teaching to enable the pupils to use the guidance
provided to develop their numeracy skills and generalising, modelling,
exploring and problem-solving competences in relation to the mathematical
fields of knowledge, the interrelationships between these, and communication
with mathematical concepts and the use of appropriate representations both
orally and in writing.

Assessment of coursework

The mark awarded for classwork reflects the overall competence of the pupil
in mathematics at the end of the education after completing year 10. The
teacher shall plan and facilitate the pupils in demonstrating their competence
in various ways, including understanding, reflection and critical thinking in
various contexts. The teacher shall award a grade in Mathematics based on
the competence shown by the pupil — orally, digitally, and in writing — in terms
of using mathematical forms of expression and problem-solving strategies, as
well as their ability to reflect upon and reason in relation to solutions and
models.

Type of assessment

Assessment of coursework

Year 10: The pupil is assigned one mark for their classwork.
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Examination for pupils

Year 10: The pupil may be selected for a written examination. The written
examination is prepared and graded centrally. The pupil may also be selected
for an oral-practical examination with a preparation part. The oral-practical
examination is prepared and graded locally.
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