OCL Maths Unit Plan

Subject | Mathematics | Year Group 10F Half Term: Autumn 1 (Factors multiples and primes, Powers and roots, Indices, Standard form, Sequences)

Purpose:

Unit 1 — Factors, multiples, and primes.

Students will begin the KS4 pathway by revisiting and expanding on content covered in Year 7 of KS3. They will strengthen their understanding on the
differences between factors and multiples as well as using these to recap on what prime numbers are. Time should be spent exploring why 1 is not a
prime number and why 2 is the only even prime. This will then lead them onto prime factor decomposition. Students will then revisit find the highest
common factor and lowest common multiple of sets of numbers, to do this they will look at different strategies (listing vs prime factors) and identify
when each strategy is most appropriate.

Unit 2 — Powers and roots.

For this unit, students revisit square and cube numbers and being able to use the square, square root, cube, and cube root functions on a calculator, but also being able to use
a written method to find these values. Students must have a strong understanding of direct numbers. Therefore, staff should ask key questions, such as “What is (-2) x (-2)?”
followed by “(-2) x (-2) x (-2)?” They will then look at how to calculate using higher powers using both non-calculator and calculator strategies. Students will then look in more
detail at being able to find an approximate root of a number without a calculator.

Unit 3 — Indices.

After spending time looking at powers and roots, students will naturally then move into looking at how these powers (indices) can be manipulated. Students will spend time
exploring each of the different index laws using both numerical and non-numerical bases. Staff should look to build student’s confidence in asking themselves “What does ....
mean?” and “How else could | write ....?". At foundation level, student will however not look at using fractional indices.

Unit 4 — Standard form.

Once students have spent time exploring index laws, they will then look to apply them within this unit on standard form. Students will start by looking at how numbers can be
split (for example how 200 can be written as 2 x 100), this will then lead into being able to write numbers in standard form. Most students should be familiar with these
concepts already, they have previously covered this in Year 9 in the OCL Maths curriculum, but they will have also explored standard form within the OCL Science curriculum.
Students will also use the four operations with numbers in standard form to support them in solving problems.

Unit 5 — Sequences.

Having already covered arithmetic sequences in KS3, students will explore more complex sequences. Students will need to feel confident in knowing that the terms arithmetic
and linear are used interchangeably. They will revisit finding a nth term rule as well as being able to use it to both generate and sequence and prove if a value is within a
sequence. Students will also explore quadratic and geometric sequences, at foundation students are expected to be able to generate a quadratic sequence and identify the
common ratio for a geometric sequence (where it is a rational number). They will also need to be able to identify triangular numbers and a Fibonacci sequence. Using
discussion tasks such as “What is the same/What is different?” will encourage students to engage more with the learning and it allows them to guide the learning more.




e Character: Students will be able to reason mathematically through talk tasks to check for understanding and articulate their mathematical ideas confidently.

e Competence: Students will be able to become fluent in recognising different types of data and at finding averages from a list. Students will also deepen their
understanding of sampling techniques and representing data in different ways.

e Community: Students will be able to apply their knowledge of the data handling cycle to different real-world applications such as being able to make an informed
decision on which athlete might be better to pick for a team, using averages and range.

Relevant end points
-consolidating their numerical and mathematical capability and extending their understanding
of the number system to include powers and roots

- selecting and using appropriate calculation strategies to solve increasingly complex problems

extend their mathematical fluency from previous years and extend their understanding of
algebraic simplification and manipulation.

Relevant core concepts (strands)

Number + L)

Prior learning required.

Year 7 — Unit 2 — Axioms and arrays

Year 7 — Unit 3 — Factors and multiples

Year 7 — Unit 4 — Order of operations

Year 7 — Unit 5 — Positive and negative numbers
Year 7 — Unit 6 — Expressions, equations, inequalities
Year 7 — Unit 13 — Prime factor decomposition

Year 8 — Unit 1 —Sequences

Year 9 — Unit 4- Standard form

Year 9 — Unit 5 — Simplifying algebraic expressions.

OCL Science curriculum — Standard form is covered in multiple units.

Assessment Adapting and contextualising the curriculum Teacher preparation required.

e Ensure fast five/do now is accessible for LPA students; teachers can | Staff should familiarise themselves with
Interleaved Fast five/Do now — include a goal free provide hints to support students or provide True/False or multiple- | where content such as Standard form has
problem. choice questions. Provide scaffolding for the you do task. been taught in the Science curriculum
Mini whiteboard should be used for regular CFU, and where possible, discuss with the
and teachers address misconception as appropriate. e Allow students to explore similarity using the GeoGebra science teachers in the local context, how
You do task — independent practice to ensure website/app on iPad. they have taught it.
students have mastered the objective of the lesson.
Exit ticket is included at the end of each lesson and e Scaffold questions for students for the first independent task then Horizon links e.g.
can be accessed on formative. gradually remove scaffold. Sieve of Eratosthenes

Post Assessment (Autumn 1)

Indices

e Chunk information more for LPA students and ensure to check for Scale of the Universe 2
understanding after each “l do” question. Formatives



https://www.visnos.com/demos/sieve-of-eratosthenes
https://www.geogebra.org/m/xxuS7GFX
https://htwins.net/scale2/
https://app.formative.com/folders/63bd3a9b869fdf8c6dfbd1b0

Lessons overview:

Lesson | Title Objectives Vocabulary Declarative knowledge Procedural knowledge Conditional Misconception

1.1 Identify | can identify Factor (T2) e Know the e Find the factors e Deploy strategies e lisaprime
factors, factors, Multiple (T2) definition of and multiples of a for finding factors number.
multiples, multiples, and | Product (T3) factors and number. and multiples of e Allodd
and primes | primes. multiples of a e Find prime numbers to numbers are

number. numbers. algebraic terms. prime.

e know the e Getting factors
definition of and multiples
prime numbers the wrong way
and be able to around.
recognise them.

1.2 Find prime | | can find Prime (T2) e know the e Find the prime e Use prime e Usinglasa
factors of a | prime factors Decomposition definition of factors of a factorisation to factor.
number. of a number. (T2) prime numbers number. identify larger

and be able to square numbers.
recognise them.

1.3 Find HCF of | I can find the Common (T2) e Know what s e Determine e Solve problems e Not all numbers
numbers HCf of Factor (T2) meant by highest common involving highest have a HCF.
and numbers and common factors. factor (HCF) by common factor
expressions | expressions. prime (HCF).

. factorisation.

14 Find LCM of | | can find the Common (T2) e Know what is e Determine the e Solve problems e Mixing up HCF
numbers LCM of Multiple (T2) meant by lowest common involving lowest and LCM so
and numbers and common multiple (LCM) by common multiple that students
expressions | expressions. multiples. prime (LCM). try to identify a

factorisation. highest
common
multiple

2.1 Identify | can identify Squared (T3) e Understand the e Recognise powers e Solve area and e Negatives to
and and calculate Cubed (T3) . even powers

. meaning of of 2, 3,4,5. volume problems
calculate with squares, Root (T2)




with cubes, and powers and involving squares are still
squares roots. roots. use positive and cubes. negatives.
and cubes. integer powers You can square

2.2 Calculate | can calculate | Power (T2) and associated root a negative.
higher higher powers. | Index (T2) real roots Square rooting
powers. Indices (T3) (square, cube and givesonly 1

2.3 Find roots | can find roots | Root (T2) higher). e Determine how answer.
by by Approximate to round a root o “3%is3x4”
approximat | approximation | (T2) appropriately.
ion. .

3.1 Multiplying | | can multiply | Base (T2) Use the rules of indices e  Multiply the
numbersin | numberin Power (T2) e Know the rules with integer values : base number.
index form. | index form. Index (T2) of indices: am™ x a® = g™t e Bases do not

a™ x a* = gmt" need to be the
same.

3.2 Dividing | can divide Base (T2) e Know the rules Use the rules of indices e Divide the base
numbers in | numbers in Power (T2) of indices: with integer values : number.
index form. | index form. Index (T2) am™ +qt =gm™" a®+qt=qgm™" e Basesdo not

need to be the
e Apply all laws of same.

33 Raising a | can raise a Base (T2) e Know the rules Use the rules of indices indices with e Coefficients of
powertoa | powertoa Power (T2) of indices: with integer values : integer values in variables inside
power. power. Index (T2) (@™ =a™ (@™m™ =a™" a variety of brackets are

al=a al=a different not altered.

34 Raising an | can raise an Base (T2) e Know the rules Use the rules of indices situations. e Negative
expression | expressionto | Index (T2) of indices: with integer values : powers make
toa a negative Reciprocal (T3) om 1 om 1 the answer
negative power. a= am @ = am negative.
power. al = a al = a

a® =1 a®=1

3.5 Apply all | can apply all | Base (T2) e Know the rules Use the rules of indices e Apowerof0
laws of laws of Index (T2) of indices with integer values gives the base
indices. indices. Reciprocal (T3) am™ x a® = aqmtm a™ x qt* = g™t

am - an — am—n am - an — am—n




number rather

J— 1 R 1 than 1.
) am . am “3 and 3tare
ao =a ao =a different
a” = a” = values”

4.1 Multiply | can multiply | Power (T2) Multiply and “2.6x10=

and divide and divide by Index (T2) * Understand the divide numbers 2.60” — just add
base 10 place

by powers | powers of 10. by any power of or remove
value system.

of 10. 10 Zeros.

4.2 Convert | can convert Integer (T3) e Know the rules Convert numbers The power of
large large numbers for writing a to and from 10 is just the
numbers to | to and from number in standard form. number of
and from standard form. standard form: trailing zeros.
standard x X107, wherel < x <
form. 10 and y is an integer

4.3 Convert | can convert Integer (T3) e Know the rules A negative
small small numbers for writing a power is only
numbers to | to and from number in e Solve problems for negative
and from standard form. standard form: with numbers in numbers.
standard x X107, wherel < x < standard form.
form. 10 and y is an integer

4.4 Calculate | can calculate | Integer (T3) e Know the order Perform
with with numbers of operations. calculations
numbers in | in standard e Know the laws of involving

oo False standard

standard form. indices. standard form.
form- numbers
form. use a calculator that apbear to

4.5 Solve | can solve Integer (T3) e Know the rules when appropriate resemiﬁ)e
problems problems with for writing a to calculate with

. . . standard form
with numbers in number in standard form.
. but are not.
numbersin | standard form. standard form:
standard x X107, wherel < x <
form. 10 and y is an integer




Know the order
of operations.
Know the laws of

indices.

5.1 Recognise | can recognise | Linear (T2) Recognise and Find the term-to-
and and describe Arithmetic (T3) describe term rule for
describe various types Geometric (T3) arithmetic and different
various of sequences. | Quadratic (T3) geometric sequences.
types of sequences.
sequences. Recognise

quadratic and
Fibonacci-type
sequences.

5.2 Find the | can find the Linear (T2) Recognise an Find a formula for
nth term of | nth term of an | Arithmetic (T3) arithmetic the nth term of
an arithmetic Difference (T2) sequence. arithmetic
arithmetic sequence. sequences.
sequence
and solve
problems.

53 Generate | can generate | Linear (T2) Know what is
sequences | sequences Arithmetic (T3) meant by
from nth from nth term | Difference (T2) substitution.
termrules. | rules.

5.4 Substitute | can Substitute (T2) Know the first 15 Use the nth term
into substitute into | Quadratic (T3) square numbers. rule to generate a

. . . sequence.
quadratic guadratic nth Recognise a
nth terms. | terms. quadratic
sequence.

5.5 Common | can find the Geometric (T3) Recognise a Find a formula for
ratio and common ratio | Ratio (T3) geometric the nth term of
nth term in sequence.

Solve problems
involving
sequences.

Sequences can
only
add/subtract a
constant.

The common
difference is
add/subtracted

aw_n

to “n”.

Calculating with
negatives
coefficients of

aw_n

n-.

Squaring a
negative gives a
negative.
Subtracting a
negative is just
subtraction.

A decreasing
sequence must




geometric
sequences.

in geometric
sequences.

Know that
division by an
integer is the
same as
multiplying by
it’s reciprocal.

geometric
sequences.

be shown as
division.




