
 

OCL Maths SPR1 Unit Plan  
Subject: Mathematics Year Group: 10 Foundation Unit title: Quadratics & Simultaneous Equations 
UNIT PURPOSE (Overview of the learning in each module) 
Core Knowledge: Algebra 

Unit Standards (End Points)  
*Internalisation tool available* 

Module 9 – Algebra (KS3 review) 
This module aims to consolidate students’ prior knowledge with basic algebra such as 
expanding brackets, substitution and solving linear equations. This helps students 
consolidate their understanding and prepares them to build on these concepts as they 
encounter more complex topics later in the half term. 

Module 9 – Algebra (KS3 review) 
• Expand single brackets 
• Substitute into formulae 
• Form and solve linear equations 
• Solve equations with unknowns on both sides. 
• Factorising (Single Brackets) 
• Rearrange formulae 

Module 10 – Quadratics  
This module explores expanding double brackets, factorising and solving quadratic 
equations where the coefficient of a = 1. Students will build on these concepts in the next 
module. 

Module 10 – Quadratics  
• Expand double brackets 
• Factorise quadratics (a = 1) 
• Solve quadratic equations by factorising 

Module 11 – Quadratic graphs  
This module focuses on supporting students in making the necessary connections 
between the algebraic representations and quadratic graphs.  

Module 11 – Quadratic graphs  
• Drawing a quadratic graph 
• Find solutions from quadratic graphs 

Module 12 – Simultaneous equations 
Students will solve algebraically two linear simultaneous equations along with connecting 
this with the intersection of two linear lines on a graph. They will also solve worded 
problems by using the algebraic method. 

Module 12 – Simultaneous equations 
• Solve simultaneous equations graphically 
• Solve simultaneous equations algebraically 
• Apply simultaneous equations to worded problems 
• Apply simultaneous equations to sequences 

Timeline: 
These are intended as flexible guidelines. In some cases, classes with lower prior attainment may need to progress more 
slowly, potentially omitting some of the blue (deeper) objectives to focus more thoroughly on the core content. When 
developing a plan for the HT for teachers, ensure sufficient time is allocated for assessments and any necessary reteaching. 
Ideally, allow up to one week for revisiting concepts from this half term or any assessments that students found particularly 
challenging. This will help ensure students are secure in their understanding before moving on. 
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Module 9 - Algebra 6 lessons + End of Module Assessment (20 minutes) 

Module 10 - Quadratics 4 lessons + End of Module Assessment (20 minutes) 

Module 11 – Quadratic Graphs 4 lessons + End of Module Assessment (20 minutes) 

Module 12 – Simultaneous Equations 5 lessons + End of Module Assessment (20 minutes) 

Half term 
 

Independent Practice & Exit Ticket: 
Students will develop confidence in answering 4 questions that increase in 
complexity (embedded in the lesson resource), applying both fluency and 
reasoning skills. 
 
They will learn to connect algebraic ideas with other mathematical 
concepts, such as ratio, and strengthen their ability to approach questions 
that require deeper thinking and cross-curricular understanding. 
 
Exit Ticket Activity: 
Students will consolidate their understanding of the lesson content by 
engaging with no more than 3 targeted questions from core (and deep 
where appropriate) learning. Students will tackle both fluency and reasoning 
concepts to demonstrate a thorough understanding. 
 



 
Module Overviews:   

While there are both Core and Deep Learning objectives, all students should have the opportunity to access and engage with them. However, for groups who may find the content more 
challenging, it’s appropriate to focus on the Core objectives and only explore the Deep Learning objectives where appropriate. The aim is to support every student to progress as far as 
they can, recognising and responding to individual needs and readiness. 

Lesson Learning objectives, Knowledge 
& NEW Vocabulary 

Independent Practice, Monitoring Prompts & Exit Ticket 
 

Possible challenges and misconceptions 

9.1 • Expand single brackets 
• Expand two single brackets and 

simplify by collecting like terms 
 
Knowledge: 
Procedural: expand a single bracket. 
 
Declarative: To know that 
expanding means removing 
brackets. 
 
Vocabulary: 
Expand (T2) 
Simplify (T2) 
Collect like terms (T3) 

Independent Practice: 
• Fluency based questions include working with positive and negative numbers                                  

E.g. 2(𝑥𝑥 − 3) − 3(4𝑥𝑥 − 1) 
• Incorporate non-fluency questions such as working out the area of a rectangle or compound shape 

with sides as integers and algebraic expressions. 
• Incorporate ratio e.g. 𝑎𝑎(𝑥𝑥 − 3) + 𝑏𝑏(2𝑥𝑥 + 1) where a & b total to 20 and shared in the ratio 2 : 3 
 
Monitoring Prompts: 
• Correct layout of student’s solution based on how teacher has modelled the “I Do”. 
• Correct multiplication of negative numbers. 
• Correct adding/subtracting of negatives when collecting like terms. 
• Diagrams or pictures drawn (if needed) for Application questions. 

Lesson slide deck can be found here. 

• When multiplying out brackets not 
remembering to multiply the second 
term, especially with negative products.  

• When collecting like terms, students 
often forget ab = ba. 

• When expanding, a key mistake students 
make is writing; 𝑥𝑥 × 𝑥𝑥 = 2𝑥𝑥 

• Expanding −(3𝑥𝑥 + 2) is multiplying 
everything in the bracket by – 1. 

9.2 • Substitute positive and negative 
numbers into a formula and 
evaluate. 

 
Knowledge: 
Procedural: to substitute positive 
and negative numbers into 
expressions. 
 
Declarative: Substitute means to 
exchange a letter for a number. 
 
Vocabulary: 
Variable (T2) 
Substitute (T2) 
Expression (T3) 
Evaluate (T2) 

Independent Practice: 
• Substituting positive numbers in expressions such as 2𝑥𝑥2 
• Substituting a negative number into complex expressions such as 3𝑥𝑥2 − 𝑥𝑥 
• Substitute into an expression with multiple variables (e.g., 𝑧𝑧 = 2𝑥𝑥 − 𝑦𝑦, with 𝑥𝑥 = −3,𝑦𝑦 = 4) 
• Worded problems such as “The cost 𝐶𝐶is given by 𝐶𝐶 = 50 + 3𝑛𝑛. Find 𝐶𝐶when 𝑛𝑛 = −2.” 
 
Monitoring Prompts: 
• Correct layout of student’s solution based on how teacher has modelled the “I Do”. 
• Correct use of brackets for negative numbers. 
• Order of operations used to evaluate sums correctly. 

 
Lesson slide deck can be found here. 

• When substituting, making mistakes 
with the order of operations. 
e.g. 2𝑥𝑥2 = 2 × 32 = 36 

• Substituting negative numbers 
without brackets e.g. 2 × −32 = −18 

• Not using brackets when substituting 
negative numbers. 



 
Lesson Learning objectives, Knowledge 

& NEW Vocabulary 
Independent Practice, Monitoring Prompts & Exit Ticket 

 
Possible challenges and misconceptions 

9.3 • Form and solve linear equations 
in one variable 

 
Knowledge: 
Procedural: to form and solve an 
equation in one variable. 
 
Declarative: Know the difference 
between an expression and 
equation. 
 
Vocabulary: 
Balance (T2) 
Equation (T3) 
Inverse (T3) 

Independent Practice: 
• Review solving two-step equations including negatives and fractions e.g. −3𝑥𝑥 + 8 = −4 
• Review worded problems where students translate text into equations e.g. “A taxi charges £5 plus 

£2 per mile. The total cost is £21. How many miles?” 
• Incorporate geometrical contexts such as perimeter, angles and other problems such as “Sam is 4 

years older than Alex. Together they are 30 years old.”  
• Incorporate ratio within geometrical problems. 
 
Monitoring Prompts: 
• Correct layout of student’s solution based on how teacher has modelled the “I Do”. 
• Correct use of inverse operations. 
• Correct portal knowledge used for the given scenario e.g. Angles in a triangle sum to 180° 
 
Lesson slide deck can be found here and Oasis Internalisation Tool can be found here. 

• Forget to apply the same operation 
to both sides of the equation 
therefore leaving it unbalanced. 

• Incorrectly collects like terms by not 
knowing the sign to the left is 
associated with the variable.              
E.g. 2𝑥𝑥 − 3𝑥𝑥 + 𝑥𝑥 

9.4 • Solve linear equations with 
variables on both sides 

 
Knowledge: 
Procedural: Solve linear equations 
with variables on both sides 
 
Declarative: Know that to solve an 
equation that has the same variable 
on both sides of it, you need to get 
the variables together on one side 
of the equation 
 
Vocabulary: 
Equivalent (T2) 
Balance (T2) 

Independent Practice: 
• Simple equations with positives e.g. 5x = 2x + 12 
• Include negatives e.g. 4x − 3= −x + 12 
• Incorporate brackets and fractions e.g. 3(𝑥𝑥 − 4) + 2 = 2(𝑥𝑥 + 1) 
• Real life problems e.g. “Two mobile plans cost the same when the number of minutes used satisfies 

0.15𝑚𝑚 + 10 = 0.10𝑚𝑚 + 15. Find 𝑚𝑚.” 
 
Monitoring Prompts: 
• Correct layout of student’s solution based on how teacher has modelled the “I Do”. 
• Correct use of inverse operations. 

Lesson slide deck can be found here. 

• Forget to apply the same operation 
to both sides of the equation 
therefore leaving it unbalanced.  

• Knowing which is the lowest 
coefficient of the variable                
e.g. 3𝑥𝑥 + 1 = 4 − 7𝑥𝑥 



 
Lesson Learning objectives, Knowledge 

& NEW Vocabulary 
Independent Practice, Monitoring Prompts & Exit Ticket 

 
Possible challenges and misconceptions 

9.5 • Factorising into a single bracket 
(single integer or letter on the 
outside). 

• Factorising into a single bracket 
(two or more factors on 
outside). 

 
Knowledge: 
Procedural: Factorising into a 
single bracket 
 
Declarative: Factorising is the 
inverse process to expanding. 
 
Vocabulary: 
Factorise (T3) 
Highest common factor (T3) 

Independent Practice: 
• Single factors e.g. 15y – 30 and xy + xz 
• Combination of letter and integer e.g. 6x + 9x2 → 3𝑥𝑥(2 + 3𝑥𝑥) 
• Two or more factors e.g. 8xy + 12xz → 4𝑥𝑥(𝑦𝑦 + 3𝑧𝑧) 
• Expressions with more complexity e.g. 18a2b − 12ab2 → 6𝑎𝑎𝑎𝑎(3𝑎𝑎 − 2𝑏𝑏) 
 
Monitoring Prompts: 
• Correct layout of student’s solution based on how teacher has modelled the “I Do”. 
• Identifying the highest common factor (HCF) for outside the bracket. 
 
Lesson slide deck can be found here. 

• Their expression is not factorising 
fully. E.g. 12𝑥𝑥 + 18 = 3(4𝑥𝑥 + 6) 

• When taking out a factor of itself, you 
are left with 1.                                    
E.g. 12𝑥𝑥 + 6 = 6(2𝑥𝑥 + 𝟏𝟏) 

9.6 • Changing the subject of a simple 
formula 

• To apply rearranging formula 
for problems involving 
geometry 

 
Knowledge: 
Procedural: I can rearrange simple 
formulae 
 
Declarative: Know that rearranging 
equations changes the form of the 
equation to display it in a different 
way. 
 
Vocabulary: 
Rearrange (T2) 
Formula (T2) 

Independent Practice: 
• Single factors e.g. 15y – 30 and xy + xz 
• Combination of letter and integer e.g. 6x + 9x2 → 3𝑥𝑥(2 + 3𝑥𝑥) 
• Two or more factors e.g. 8xy + 12xz → 4𝑥𝑥(𝑦𝑦 + 3𝑧𝑧) 
• Expressions with more complexity e.g. 18a2b − 12ab2 → 6𝑎𝑎𝑎𝑎(3𝑎𝑎 − 2𝑏𝑏) 
 
Monitoring Prompts: 
• Correct layout of student’s solution based on how teacher has modelled the “I Do”. 
• Correct use of inverse operations especially division e.g. 𝑦𝑦 = 𝑥𝑥+6

2
 and not 𝑦𝑦 = 𝑥𝑥

2
+ 6 

 
Lesson slide deck can be found here. 

• Inverse of square is square root and 
not divide by 2. 

• When substituting, making mistakes 
with the order of operations. 
e.g. 2𝑥𝑥2 

• Substituting negative numbers 
without brackets                               
e.g. 2 × −32 = −18 

9.7 Review of the module (20 min written assessment) 
Students will consolidate their understanding of the core and deep learning within the Algebra module.  
 
They will demonstrate their fluency in applying algebraic techniques and strengthen their ability to tackle non-fluency problems that require reasoning and problem-solving.  
 
Through this process, students will demonstrate a secure grasp of key ideas and their capacity to apply them in varied contexts. 

 



 
 

Lesson Learning objectives, Knowledge 
& NEW Vocabulary 

Independent Practice, Monitoring Prompts & Exit Ticket 
 

Possible challenges and misconceptions 

10.1 • Expand and simplify double 
brackets (coefficient of variables 
= 1) 

• Expand and simplify double 
brackets (coefficient of variables 
> 1) 

 
Knowledge: 
Procedural: Expand double 
brackets. 
 
Declarative: To know that 
expanding means removing 
brackets. 
 
Vocabulary: 
Coefficient (T3) 

Independent Practice: 
• Basic fluency questions include working with positive and negative numbers E.g. (𝑥𝑥 − 3)(𝑥𝑥 + 1) 
• More complex fluency questions e.g. (2𝑥𝑥 + 1)(3𝑥𝑥 − 2) 
• More challenging questions involving different variables e.g. (𝑥𝑥 + 𝑦𝑦)(𝑥𝑥 − 𝑦𝑦) or (𝑥𝑥 − 1)2 
• Incorporate non-fluency questions such as working out the area of a rectangle or compound shape 

with sides as integers and algebraic expressions. 
 
Monitoring Prompts: 
• Correct layout of student’s solution based on how teacher has modelled the “I Do”. 
• Correct multiplication of negative numbers. 
• Correct adding/subtracting of negatives when collecting like terms. 
• Diagrams or pictures drawn (if needed) for Application questions. 

Lesson slide deck can be found here and Oasis Internalisation Tool can be found here. 

• When multiplying out brackets not 
remembering to multiply the second 
term, especially with negative products.  

• When collecting like terms, students 
often forget ab = ba. 

• When expanding, a key mistake students 
make is writing; 𝑥𝑥 × 𝑥𝑥 = 2𝑥𝑥 

• Expanding (3𝑥𝑥 + 2)2 is multiplying the 
same bracket twice                                    
i.e. (3𝑥𝑥 + 2)(3𝑥𝑥 + 2). 



 
Lesson Learning objectives, Knowledge 

& NEW Vocabulary 
Independent Practice, Monitoring Prompts & Exit Ticket 

 
Possible challenges and misconceptions 

10.2 • Factorise quadratics where a = 1  

Knowledge: 
Procedural: Factorise quadratic 
expressions of the form               
𝑥𝑥2 + 𝑏𝑏𝑏𝑏 + 𝑐𝑐 
 
Declarative: Know that factorising 
involves introducing brackets 
 
Vocabulary: 
• Factorise (T3) 

Independent Practice: 
• Positive values e.g. x2 + 8x + 15 
• Negative constants e.g. 𝑥𝑥2 + 5𝑥𝑥 − 20 
• Negative middle term e.g. 𝑥𝑥2 − 8𝑥𝑥 + 15 
• Mixed signs e.g. 𝑥𝑥2 − 𝑥𝑥 − 6 
• Incorporate ratio: E.g. A rectangular garden has an area, in  m2 given by the expression: 

𝑥𝑥2 + 7𝑥𝑥 + 10 
 
The garden is divided into two sections so that the lengths of the sections are in the ratio 2 : 3. 
Calculate the actual lengths if the total length is 5 m. 

 
Monitoring Prompts: 
• Correct layout of student’s solution based on how teacher has modelled the “I Do”. 
• Correctly listing factors 
• Correct signs used within the two brackets. 
• Diagrams or pictures drawn (if needed). 

Lesson slide deck can be found here and Oasis Internalisation Tool can be found here. 

Adding instead of multiplying for the 
constant term  
• Example: For 𝑥𝑥2 + 7𝑥𝑥 + 10, they might 

pick 5 and 2 because they add to 7 
(correct) but then forget to check 
multiplication when numbers are harder. 
 

Sign errors  
• Example: 𝑥𝑥2 − 5𝑥𝑥 + 6: Students might 

choose −2and −3 (adds to −5, multiplies 
to +6), but then incorrectly write         
(𝑥𝑥 − 2)(𝑥𝑥 − 3) as (𝑥𝑥 + 2)(𝑥𝑥 + 3). 
 

Mixing up addition and subtraction  
• For 𝑥𝑥2 + 3𝑥𝑥 − 10, students might 

incorrectly choose 5 and 2 because they 
add to 7, not noticing the sign pattern. 
 

Thinking the middle term is always positive  
• If the quadratic is 𝑥𝑥2 − 𝑥𝑥 − 12, some 

assume both brackets will have plus signs 
because they see a positive constant 
term in other examples. 

 
Not checking by expansion  
• Students factorise but never verify by 

multiplying back, so errors go unnoticed. 
10.3 • Factorise quadratics using DOTs  

Knowledge: 
Procedural: Factorise quadratic 
expressions of the form               
𝑥𝑥2 − 𝑐𝑐2 
 
Declarative: Recognise and factorise 
expressions in the form difference 
of two squares 
 
Vocabulary: 
• Difference of Two Squares (T3) 

Independent Practice: 
• Basic fluency questions e.g. 𝑥𝑥2 − 16 
• Include coefficients e.g. 4𝑥𝑥2 − 25 
• More complex problems e.g. 𝑥𝑥2 − 9𝑦𝑦2 

 
Monitoring Prompts: 
• Correct layout of student’s solution based on how teacher has modelled the “I Do”. 
• Correctly listing factors / square rooting the constant. 
• Correct signs used within the two brackets. 
• Diagrams or pictures drawn (if needed). 

Lesson slide deck can be found here 

• Incorrectly square rooting values. 
• Incorrect factor taken out as the first 

step. 
 

Not checking by expansion  
• Students factorise but never verify by 

multiplying back, so errors go unnoticed. 



 
Lesson Learning objectives, Knowledge 

& NEW Vocabulary 
Independent Practice, Monitoring Prompts & Exit Ticket 

 
Possible challenges and misconceptions 

10.4 • Solve quadratic equations by 
factorising 

 
Knowledge: 
Procedural: Solve quadratic 
equations by factorising. 
 
Declarative: Know that solving by 
factorising finds the value(s) of the 
unknown variable(s) in a quadratic 
equation 
 
Vocabulary: 
Roots (T3) 

Independent Practice: 
• Positive values e.g. x2 + 8x + 15 = 0 
• Negative constants e.g. 𝑥𝑥2 + 5𝑥𝑥 − 20 = 0 
• Negative middle term e.g. 𝑥𝑥2 − 8𝑥𝑥 + 15 = 0 
• Mixed signs e.g. 𝑥𝑥2 − 𝑥𝑥 − 6 = 0 
• Using DOTs e.g. 𝑥𝑥2 − 16 = 0 

 
Monitoring Prompts: 
• Correct layout of student’s solution based on how teacher has modelled the “I Do”. 
• Correctly listing factors / square rooting the constant. 
• Correct signs used within the two brackets. 
• Correct solutions with correct signs. 
• Diagrams or pictures drawn (if needed). 

Lesson slide deck can be found here 

• Trying to solve a quadratic via the 
balancing method for linear equations. 

• Once factorised, simply taking the 
numbers in the brackets as the roots 
(ignoring signs) 

10.5 Review of the module (20 min written assessment) 
Students will consolidate their understanding of the core and deep learning within the Algebra module.  
 
They will demonstrate their fluency in applying algebraic techniques and strengthen their ability to tackle non-fluency problems that require reasoning and problem-solving.  
 

Through this process, students will demonstrate a secure grasp of key ideas and their capacity to apply them in varied contexts. 

 



 
Lesson Learning objectives, Knowledge 

& NEW Vocabulary 
Independent Practice, Monitoring Prompts & Exit Ticket 

 
Possible challenges and misconceptions 

11.1 • To complete a table of values 
for a quadratic graph. 

Knowledge: 
Procedural: I can practice 
substitution and create a table of 
values 
 
Declarative: A table of values can be 
generated from a quadratic function 
by substituting the x-values and 
calculating the values for y. 
 
Vocabulary: 
Table of values (T3) 

Independent Practice: 
• Ensure that both non-calculator and calculator practice is present, so pupils gain calculator fluency. 
• Provide several quadratic functions (e.g., 𝑦𝑦 = 𝑥𝑥2, 𝑦𝑦 = 𝑥𝑥2 + 3𝑥𝑥, 𝑦𝑦 = 𝑥𝑥2 − 4𝑥𝑥 + 1). 
• Positive and negative coefficients (e.g., 𝑦𝑦 = −𝑥𝑥2 + 2𝑥𝑥 + 3).  
• Fractional or decimal coefficients (e.g., 𝑦𝑦 = 0.5𝑥𝑥2 − 𝑥𝑥) 
• What do you notice about the differences between 𝑦𝑦-values?  
• Where is the axis of symmetry? 
 
Monitoring Prompts: 
• Correct layout of student’s solution based on how teacher has modelled the “I Do”. 
• Correct multiplication of negative numbers. 
• Correct use of order of operations 
• Correct calculator functions used. 

Lesson slide deck can be found here and Oasis Internalisation Tool can be found here. 

Misinterpreting the Squaring Process 
• Students think squaring a negative 

number gives a negative result            
(e.g., (−3)2 = −9). 

Ignoring the Order of Operations 
• Students substitute values incorrectly by 

not following BIDMAS                            
(e.g., for 𝑦𝑦 = 𝑥𝑥2 + 2𝑥𝑥, they compute 
𝑥𝑥2 + 2 first, then multiply by 𝑥𝑥). 

Expecting Linear Patterns 
• Students assume the outputs will increase 

or decrease at a constant rate like a 
straight line. 

Misunderstanding Symmetry 
• Students don’t realise the table reflects 

symmetry about the axis of symmetry 
(e.g., values for 𝑥𝑥 = −2 and 𝑥𝑥 = 2 should 
match if the vertex is at 𝑥𝑥 = 0). 

11.2 • To recognise and plot quadratic 
graphs 

Knowledge: 
Procedural: I can recognise and plot 
quadratic graphs 
 
Declarative: A quadratic graph is 
always either ∪-shaped (positive x2 
coefficient) or ∩-shaped (negative x2 
coefficient 
 
Vocabulary: 
• Parabola (T3) 

Independent Practice: 
• Ensure that both non-calculator and calculator practice is present, so pupils gain calculator fluency. 
• Provide several quadratic functions (e.g., 𝑦𝑦 = 𝑥𝑥2, 𝑦𝑦 = 𝑥𝑥2 + 3𝑥𝑥, 𝑦𝑦 = 𝑥𝑥2 − 4𝑥𝑥 + 1). 
• Positive and negative coefficients (e.g., 𝑦𝑦 = −𝑥𝑥2 + 2𝑥𝑥 + 3).  
• Fractional or decimal coefficients (e.g., 𝑦𝑦 = 0.5𝑥𝑥2 − 𝑥𝑥) 
 
Monitoring Prompts: 
• Correct layout of student’s solution based on how teacher has modelled the “I Do”. 
• Correct plotting of the coordinates. 
• Correct use of order of operations 
• Correct calculator functions used. 

Lesson slide deck can be found here and Oasis Internalisation Tool can be found here. 

Misunderstanding the Shape 
• Believing the graph is “V-shaped” like an 

absolute value graph, or that it curves 
only slightly. 

• Not drawing a free-hand smooth curve 
and use of a ruler. 

 
Confusing the Axis of Symmetry 
• Students think symmetry occurs at 𝑥𝑥 = 0 

for all quadratics. 
 



 
Lesson Learning objectives, Knowledge 

& NEW Vocabulary 
Independent Practice, Monitoring Prompts & Exit Ticket 

 
Possible challenges and misconceptions 

11.3 • Identify key features of a 
quadratic graph 

 
Knowledge: 
Procedural: I can Identify key 
features of a quadratic graph. 
 
Declarative: There are many key 
features in a quadratic graph such as 
(x-intercepts, also known as the 
roots), y-intercept, axis of 
symmetry, and the vertex. 
 
Vocabulary: 
Symmetry (T3) 
Vertex (T3) 
Turning Point (T3) 

Independent Practice: 
• Provide several quadratic graphs (both U-shaped and ∩-shaped).  
• Ask students to:  

• State the vertex or turning point (coordinates). 
• Identify the axis of symmetry. 
• Find the roots (or state “none” if no real roots). 
• Give the y-intercept. 

• Provide a table of values or a real-life context (e.g., projectile motion).  
• Ask students to sketch the graph and then identify key features. 

 
Monitoring Prompts: 
• Correct layout of student’s solution based on how teacher has modelled the “I Do”. 
• Correct identification of the turning point. 
• Correct method to find the roots. 
• Correct identification of the line of symmetry. 

Lesson slide deck can be found here 

Confusing Roots and Intercepts 
• Misconception: Students think the x-

intercepts (roots) and y-intercept are the 
same point. 

• Reality:  
• Roots occur where 𝑦𝑦 = 0 (the graph 

crosses the x-axis). 
• Y-intercept occurs where 𝑥𝑥 = 0. 
 
Misunderstanding the Vertex 
• Misconception: Students assume the 

vertex is always at the origin or always a 
maximum. 

• Reality:  
o The vertex depends on the 

equation and can be a 
minimum (if 𝑎𝑎 > 0) or 
maximum (if 𝑎𝑎 < 0). 

 
11.4 • Sketch a quadratic graph from a 

quadratic equation. 
 
Knowledge: 
Procedural: I can Identify key 
features of a quadratic graph. 
 
Declarative: The solutions to the 
quadratic equation are the values of 
the unknown variable x, which 
satisfy the equation. These solutions 
are called roots. 
 
Vocabulary: 
N/A 

Independent Practice: 
• Quadratics that have positive coefficients Keep coefficients small (roots between -10 and 10). E.g. 

𝑦𝑦 = 𝑥𝑥2 + 4𝑥𝑥 + 3 
• Involve negatives e.g. 𝑦𝑦 = 𝑥𝑥2 + 2𝑥𝑥 − 15 
• Emphasise symmetry and intercepts. 
• Ask students to predict the shape and position before plotting. 

Monitoring Prompts: 
• Correct layout of student’s solution based on how teacher has modelled the “I Do”. 
• Correctly factorise the quadratic. 
• Correctly state the roots. 
• Correctly identify the axis of symmetry and turning point. 
• Correctly sketch the graph. 

 
Lesson slide deck can be found here 

• Believing that all intercepts should be 
integers. 

• Confusing the shape: U-shaped and ∩-
shaped. 

• Students assume the axis of symmetry is 
always 𝑥𝑥 = 0. 

• Over-reliance on Plotting Points: 
Students believe they must calculate 
many points to sketch accurately. 

• Confusing Roots and Turning Point 
Students think the roots are always the 
lowest/highest point. 

 

11.5 Review of the module (20 min written assessment) 
Students will consolidate their understanding of the core and deep learning within the Algebra module.  
 
They will demonstrate their fluency in applying algebraic techniques and strengthen their ability to tackle non-fluency problems that require reasoning and problem-solving.  
 
Through this process, students will demonstrate a secure grasp of key ideas and their capacity to apply them in varied contexts. 

 



 
Lesson Learning objectives, Knowledge 

& NEW Vocabulary 
Independent Practice, Monitoring Prompts & Exit Ticket 

 
Possible challenges and misconceptions 

12.1 • Solve linear simultaneous 
equations graphically.  

 
Knowledge: 
Procedural: I can use a graph to 
solve simultaneous equations. 
 
Declarative: Know that solving 
simultaneous equation graphically 
involves finding the coordinates of 
where the graphs intersect. 
 
Vocabulary: 
Simultaneous (T2) 
Intersect (T3) 

Independent Practice: 
• Recap reading coordinates and drawing linear graphs. 
• Questions with two linear functions. 
• Questions involving one linear and one quadratic. 
• No sketching or drawing required initially. 
• Challenge: Draw two linear graphs and solve simultaneously from the graph. 

Monitoring Prompts: 
• Correct layout of student’s solution based on how teacher has modelled the “I Do”. 
• Correct reading of coordinates. 
• Correct number of solutions when involving a quadratic. 

Lesson slide deck can be found here 

• Students think the intersection point is 
where the graphs cross the x axis, 
confusing them with roots. 
 

• Reading Coordinates Incorrectly 
Students swap 𝑥𝑥and 𝑦𝑦 values or only 
record one coordinate. 
 

• Misinterpreting Quadratic vs Linear 
Students expect two solutions for every 
quadratic and linear pair, even when the 
line touches the parabola once. 

12.2 • Solve linear simultaneous 
equations algebraically. 

 
Knowledge: 
Procedural: I can solve simultaneous 
equations algebraically. 
 
Declarative: Know when to add or 
subtract simultaneous equations to 
eliminate one variable. 
 
Vocabulary: 
Eliminate (T3) 

Independent Practice: 
• Recap substitution. 
• Start with simple equations e.g. 𝑥𝑥 + 𝑦𝑦 = 10,𝑥𝑥 − 𝑦𝑦 = 2 
• Increase coefficients (keeping y’s the same) but keep them positives with positives solutions. 
• Introduce negative coefficients (keeping y’s the same) and introduce negative solutions. 

Monitoring Prompts: 
• Correct layout of student’s solution based on how teacher has modelled the “I Do”. 
• Correct elimination of y. 
• Correct substitution and final solution. 

Lesson slide deck can be found here and Oasis Internalisation Tool can be found here. 

Sign and Arithmetic Mistakes 
• Losing negative signs during elimination 

or in substitution. 
 
Confusing Variables 
• Mixing up which variable is being solved 

for. 
 

12.3 • Solve more complex linear 
simultaneous equations 
algebraically. 

 
Knowledge: 
Procedural: I can solve more 
complex simultaneous equations 
algebraically. 
 
Declarative: Know when to add or 
subtract simultaneous equations to 
eliminate one variable. 
 
Vocabulary: 
N/A 

Independent Practice: 
• Start with simple equations e.g. 3𝑥𝑥 + 𝑦𝑦 = 20,𝑥𝑥 − 2𝑦𝑦 = 12, multiplying only 1 equation. 
• Introduce multiplying both equations to get the coefficient of y the same. 
• Incorporate ratio e.g. 𝑎𝑎 and 𝑏𝑏 total to 25 and are in the ratio 2 : 3.  

Solve 𝑎𝑎𝑎𝑎 + 𝑦𝑦 = 35 and 𝑏𝑏𝑏𝑏 + 2𝑦𝑦 = 65 

Monitoring Prompts: 
• Correct layout of student’s solution based on how teacher has modelled the “I Do”. 
• Correct scaling of one or both equations. 
• Correct elimination of y. 
• Correct substitution and final solution. 

Lesson slide deck can be found here and Oasis Internalisation Tool can be found here. 

• Incorrect multiplication of ALL the 
equation. 

 
Sign and Arithmetic Mistakes 
• Losing negative signs during elimination 

or in substitution. 
 
Confusing Variables 
• Mixing up which variable is being solved 

for. 
 



 
Lesson Learning objectives, Knowledge 

& NEW Vocabulary 
Independent Practice, Monitoring Prompts & Exit Ticket 

 
Possible challenges and misconceptions 

12.4 • Apply simultaneous equations 
to worded problems. 

 
Knowledge: 
Procedural: I can apply 
simultaneous equations to worded 
problems. 
 
Declarative: Simultaneous equation 
word problems translate real-world 
scenarios into a system of two linear 
equations with two variables. 
 
Vocabulary: 
Form (T2) 

Independent Practice: 
• Recap forming algebraic equations from words. E.g. “A cinema charges £5 for a child ticket and £8 

for an adult ticket. Two adults and three children pay £31. One adult and four children pay £28. 
Form and solve two equations.” 

• Apply to varied real-life situations.  
 
Examples:  

• Money problems: Sharing amounts, spending differences. 
• Age problems: “One person is 3 years older than another; their total age is 27.” 
• Distance/Speed problems: “Two trains travel different distances in the same time.” 
• Ratio-based problems: “Two quantities in ratio 2:3 with a given total.” 

Monitoring Prompts: 
• Correct layout of student’s solution based on how teacher has modelled the “I Do”. 
• Correctly forming two equations from words. 
• Correct elimination of y. 
• Correct substitution and final solution. 

Lesson slide deck can be found here 

Misidentifying Variables 
• Misconception: Students pick unclear or 

inconsistent variables. 
• Example: In a ticket problem, they might 

use 𝑥𝑥 for adults in one equation and for 
children in another. 

 
Incorrect Equation Formation 
• Not forming the equations correctly  
 
Ignoring Units or Context 
• Treating quantities without considering 

units (e.g., mixing number of items with 
cost). 

12.5 • Apply simultaneous equations 
to sequences 

 
Knowledge: 
Procedural: I can apply 
simultaneous equations to 
sequences. 
 
Declarative: Know when to create 
simultaneous equations from 
arithmetic sequences. 
 
Vocabulary: 
Sequence (T2) 

Independent Practice: 
• Recap arithmetic sequence nth term. 
• Simple scenarios: The 3rd term of an arithmetic sequence is 11 and the 7th term is 23 
• Extension: e.g. In an arithmetic sequence, the 5th term is 18 and the 12th term is 39. 

Find the first term and the common difference. 
Then calculate the 20th term 

Monitoring Prompts: 
• Correct layout of student’s solution based on how teacher has modelled the “I Do”. 
• Correctly forming two equations from words. 
• Correct elimination of y. 
• Correct substitution and final solution. 

Lesson slide deck can be found here 

Confusing Terms of the Sequence with the 
Position 
• Students think the variables in the 

simultaneous equations represent the 
term values rather than the position in 
the sequence. 

 
Incorrectly Setting Up Equations 
• Students often write equations for the 

wrong terms. 
• Example: If given 𝑢𝑢3 = 10 and 𝑢𝑢7 = 22, 

they might incorrectly set up:  
𝑎𝑎 + 3𝑑𝑑 = 10,  𝑎𝑎 + 7𝑑𝑑 = 22 

 
instead of: 

𝑎𝑎 + 2𝑑𝑑 = 10,  𝑎𝑎 + 6𝑑𝑑 = 22 
12.6 Review of the module (20 min written assessment) 

Students will consolidate their understanding of the core and deep learning within the Algebra module.  
 
They will demonstrate their fluency in applying algebraic techniques and strengthen their ability to tackle non-fluency problems that require reasoning and problem-solving.  
 
Through this process, students will demonstrate a secure grasp of key ideas and their capacity to apply them in varied contexts. 

 


