OCL Maths Unit Plan

Subject | Maths | Year Group | 7 Unit title Autumn 2 (Positive and negative numbers, expressions, equations and inequalities)

Purpose:

In Unit 5 — Negative numbers

Students learn how to use the four operations with negative numbers

In Unit 6 — Expressions, equations and inequalities

Students learn how to manipulate algebraic expressions with tools such as simplifying, expanding and factorising. They explore the difference
between equality and inequality and can form equations, expressions and inequalities.

Compmunits
Character:
e Students will be able to reason mathematically through talk tasks to check for understanding, and articulate their mathematical ideas confidently.
Competence:
e Students will be able to become fluent in the four operations with negative numbers, substitution into expressions and simplifying expressions.
Community:

e Students will be able to apply their knowledge of negative numbers to real life context which applies to their everyday experiences. They can use the knowledge of algebra
to generalise, reason and justify.

Relevant end points Prior learning required.
- consolidating their numerical and mathematical capability and extending their
understanding of the number system to include powers and roots Year 5 and 6 — count using negative numbers and use negatives in context

Year 5 and 6 — language of algebra introduced and some problems represented algebraically.
Relevant core concepts

e Number
e Algebra
Assessment Adapting and contextualising the curriculum Teacher preparation required
Interleaved Fast five/Do now —include a
goal free problem Stretch and challenge
Mini whiteboard should be used for regular | e  Students should be able to mentally calculate with larger Directed counters for negative numbers
CFU and teachers address misconception as negative numbers. https://mathsbot.com/manipulatives/directedCounters
appropriate. e Students should be able to explain why the rules of negative
numbers work (e.g. why two negatives make a positive) Cuisenaire rods



https://mathsbot.com/manipulatives/directedCounters

You do task — independent practice to °
ensure students have mastered the

objective of the lesson

Exit ticket is included at the end of each °
lesson and can be accessed on formative.

Post Assessment Autumn 2

Students should spot patterns and see if they can generalise,
using algebra
e Use of worded problems to apply skills

Working backwards / spot the mistake / odd one out / same
or different
Support and scaffold
Provide a number line for negative number calculations
Provide directed counters for negative number
calculations
Provide Cuisenaire rods when forming equations /

inequalities

Give students sufficient time to become fluent in core
skills (e.g. rules of negative numbers, simplify, substitute,

expand)

Reinforce the language of algebra during every lesson.
Scaffold the you do task
Contextualisation for local context
e Write negative number questions relating to local
temperatures.

https://mathsbot.com/manipulatives/rods

Lesson overview

Lesson | Objectives Vocabulary (Tier Declarative knowledge (I Procedural knowledge (I Conditional (I know Possible misconceptions

2/Tier 3) know that... know how to...) when...)

5.01 To understand how Negative (T2) Numbers below zero are | can find negative | can use a number Negative numbers get
to use negative negative numbers. numbers on a number line. | line to answer more ‘bigger’ as you go down
numbers than or less than the number line.

questions.

5.02 To order positive and | Ascending (T2), The absolute value of a | can determine the | can order numbers in | Confusing value and
negative numbers descending (T2) number is its distance from difference between terms of value and absolute value.

zero absolute value and value. absolute value.



https://mathsbot.com/manipulatives/rods

5.03 Adding with negative | Negative (T2) When adding with a negative | can add numbers with | can calculate the Using the ‘rules’ of
start points start point you cross zero negative start and end answer to more negatives rather than
points challenging addition understanding e.g. two
5.04 To add negative Conjecture (T2) Adding a negative number Numbers form a zero pair if | problems. negatives make a positive
numbers translates to the left on a their sum is zero. This helps leads to -4 -2 =6.
number line. with adding negatives.
Interchangeable language
use of minus, take away,
subtract, negative.
5.05 To subtract negative | Additive (T2) Subtracting a negative number | | can calculate sums where | | can write equivalent | When | multiply a
numbers translates to the right on a | subtract a negative calculations for negative by a number less
number line. number. subtracting a negative | than one, my answer gets
number. bigger.
5.06 To understand Scale (T2) Multiplication is repeated | can multiply a negative by | When | multiply by a
positive and negative addition a positive by scaling. number less than 1, |
scaling Multiplying by a negative is a don’t stretch, | ‘scale
stretch in the opposite back’.
direction.
5.07 To multiply two Conjecture (T2) A negative multiplied by a | can multiply a negative by | | can write equivalent | When | square or cube a
negative numbers negative makes a positive. a negative by scaling. calculations using negative, | need to square
rules of negatives and | or cube the sign as well as
commutativity. the number.
5.08 To divide negative Inverse (T2) A negative divided by a | can use fact families to | can divide using Order of operations rules
numbers negative is positive; a positive | derive the rules for dividing | negative numbers. still apply to negative
divided by a negative is negatives numbers.
negative; a negative divided
by a positive is negative.
5.09 To use the four Operations (T2) | can use all four operations | can apply the rules of | can solve problems Using the ‘rules’ of

operations with
negative numbers

with negative numbers

negative numbers and
order of operations.

with negative
numbers

negatives rather than
understanding e.g. two
negatives make a positive
leads to -4 -2 =6.




6.01 Writing an Expression (T2) An expression doesn’t contain | Identify an expression There is an equals sign | When writing expressions
expression an equals sign or inequality, it is no from worded context, not
longer an expression using BIDMAS correctly
6.02 To substitute into an | Variable (T2) 3nmeans 3 xn | can substitute by | can substitute with When x = 2, substituting
expression swapping a letter for a positive and negative into 3x as 32
number. numbers.
6.03 To simplify by Term (T2) | can identify like terms in an | can collect like terms in an | | can simplify Misidentifying like terms,
collecting like terms expression expression in order to expressions with more | particularly with squares
simplify them. complex terms. and cubes.
6.04 Simplify with Simplify (T2) In algebra, you do not need to | Simplify expressions A coefficient is in front | Increasing the power
multiplication write the ‘X’ sign algebraically of a bracket it means incorrectly when multiply
multiply algebraic terms i.e. 5a x
2a
6.05 To expand a single Expand (T2) 4(n+3)means 4 lotsofn+3 To expand a bracket | | can expand and Algebraic notation, such
bracket multiply every term by the | simplify more than as b x a=ab.
number outside the one bracket.
bracket.
6.06 Expanding and Expand (T2) To expand and simplify means | Expand and simplify There is a negative When the second bracket
simplifying Simplify (T2) to expand separately then brackets coefficient in front of a | has a negative coefficient
collect like terms bracket each term not expanding that in
inside the bracket will | every term
change sign
6.07 Algebraic Factors Factor (T2) A factor of a term divides | can identify factors of when terms share the | Not recognising b*2 and
exactly into that term without | algebraic expressions same letters they can b as having common
a remainder be common factors factors
6.08 To factorise an Factorise (T2) Factorise means to write an | can factorise expressions | | can factorise when Not putting the highest
expression expression as a product of its by finding the highest the highest common common factor outside
factors using brackets common factor. factor includes a letter | the bracket.
as aterm. Not factorising both
terms.
6.09 To form an equation | Equation (T2) An equation is a way to | can form an equation | can use substation to | An equals sign always

form worded
scenarios

express equality.

from a bar model.

form and expression.

gives an answer.




6.10 To form an Perimeter (T2) Perimeter is the total length of | | can use algebra to | can form expressions | Being able to apply
expression for the all the sides of a shape. represent different side for the perimeter of multiple skills at once
perimeter lengths. different shapes. (e.g. simplify, factorise,

form).

6.11 To form an inequality | Inequality (T2) | know that < means less than, | | can form inequalities from | | can form inequalities | Misunderstanding

< means less than or equal to, | bar models from written written statements such
> means greater than, 2 statements, and as p is at least 2 less than
means greater than or equal substitute to q
to. determine whether an

inequality is true.

6.12 Equations as Variable (T2) To keep equality in an | can form equations from | can use substitution Multiplying or dividing
balances equation, what | do to one existing equations. and equality in an means that you need to

side | have to do to the other. equation to solve multiply or divide all the
problems. terms.

6.13 Function machines Function (T2) You can write an expression as | | can convert a functionto | You must insert Not inserting brackets
and expressions a function an algebraic expression brackets when the and therefore giving

function has addition expressions suchas 2 +p
or subtraction before | x 3 instead of 3(2+p)
M/D. You can write

the multiplication as a

coefficient of the

bracket

6.14 Inverse function Inverse (T2) Inverse means to | can find an input when Calculating inverse If there is a fraction there
machines reverse/undo given an output by operations you must are hidden brackets

inversing use BIDMAS around the whole

6.15 Isolating x (optional Inverse (T2) Inverse means to | canisolate x in by backwards numerator
lower attaining) reverse/undo inversing an expression

6.16 Solving equations Solve (T2) To solve an equation you must | | can solve a one step or

do in the inverse operations two step equation
6.17 Form and solve Forming (T2) To solve a worded problem | can take a worded When a problem says

equations

you can use algebra by
replacing unknowns with
letters

problem and represent it
algebraically

‘a number’ | replace
that for an algebraic
letter







