OCL Maths Unit Plan

Subject Mathematics Year 8 Half Term: Autumn 2 (Linear Graphs, Ratio and problem
Group solving, Real life graphs)

Purpose:

Unit 4 its students’ first formal introduction to straight line graphs. In year 7 graphical representation were used to describe horizontal and vertical lines. They have also seen
linear and non-linear sequences represented graphically using coordinates in the previous term. The graphical representation of a sequence is used as a starting point for
defining linear and non-linear functions. This begins with the plotting of discrete points beginning with n= 1. The n-axis is replaced by the x-axis and discrete points are replaced
with a continuous line to represent all coordinate pairs. This is emphasised by looking at a range of examples of coordinate pairs along the line including fractional and negative
values. The relationship within and between (x, y) coordinate pairs is explored and linked to the equation of the line where the equation is presented in the forms y=ax + b, ax +
by=candax+by+c=0.

Students should be encouraged to see the connections between the different mathematical representations of a relationship e.g., the equation, the coordinates, and the
graphical representation. Functions derived from real life contexts are used to help give meaning to the features of a linear graph. Students develop strategies for identifying
and drawing graphs of linear functions. The concept of gradient is introduced as the rate of change of the y- coordinates. Similar triangles are used to show the constant
gradient of linear graphs and the gradient is linked to the equation of the line in different forms. Parallel lines are identified from the equation where the equation is given in
different forms, and this is linked to the graphical representations. Students work on coordinate geometry problems by finding the equation of a line through two points and
finding the equation of a line through a point with a given gradient.

In Unit 5, Before beginning work on real-life graphs and direct proportion, students revisit ratio. Students will look at previously learnt ratio topics, such as equivalence and
sharing a quantity in a ratio, before exploring ratio and rate of change.

In Unit 6, Students connect prior learning of linearity and gradient to rates in real life contexts represented graphically. They then focus on sharpening specific example of ‘rate’
— speed. The unit ends looking at displacement time graphs.

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 identifying key features of linear graphs and finding equation of lines, simplifying and sharing in ratios, draw and
interpret real life graphs and use this knowledge to solve problems.

e Community: Students will be able to apply their knowledge of linear graphs, ratios and real-life graphs which applies to their everyday experiences.

Relevant end points Prior learning required.
-use algebra to generalise the structure of arithmetic, including to Year 7 — Unit 10 Coordinates
formulate mathematical relationships Year 16 — Introduction to Ratios

-ldentify the connection between ratio and different forms, such as
equations and fractions, and develop fluency in converting between
them




Relevant core concepts (strands)

Algebrad Ratio and Proportion

Graphs

Assessment

Interleaved Fast five/Do now —include a goal
free problem (Q5)

Mini whiteboard should be used for regular
CFU, and teachers address misconception as
appropriate.

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 as well.
Post Assessment (Autumn 2)

Adapting and contextualising the curriculum

Challenge and stretch for HPA students (working backwards,
spot the mistake, odd one out, same, or different)

Change you do questions to be more challenging. Use of goal
free problems and AO2 and AO3 style questions.

Ensure fast five is accessible for LPA students; teachers can
provide hints to support students.

Chunk information more for LPA students and ensure to check
for understanding after each “I do” question. Get LPA students
to practice after each | do modelling. Provide a printed copy of
the modelled examples for students with learning difficulties.

Ensure students are given printed copies of the axis grids to
avoid time wastage in copying grids. Remembers grids are
always given in exams.

Provide and use manipulatives for the LPA/SEND students so
they can visualise the question to enhance learning rather than
time spent on copying. These are great for visualizing the
ratios.

Provide scaffolding for the ‘you do’ task for LPA students.
Modelled example is included in the you do slide for reference.

Teachers to explicitly unpick word problems for students
during teacher exposition and model this to students. Teachers

Teacher preparation required.

Use the modelling videos from SharePoint
(particularly useful for Teach first, ECT and Non-
Specialist Maths teachers).

05. Videos and Models

Maths pad interactives is great for understanding
surface areas using nets for prisms. The
interactives of plans and elevations is really
useful for LPA classes. Some interactives are
free. To access all, department will need to
subscribe to maths pad.

https://www.mathspad.co.uk/resources
.php?interactives=1



https://oasisit.sharepoint.com/:f:/r/sites/OCL-CISI-MAT/Y8U2A2/05.%20Videos%20and%20Models?csf=1&web=1&e=j1kZAm
https://www.mathspad.co.uk/resources.php?interactives=1
https://www.mathspad.co.uk/resources.php?interactives=1

to print the definition of keywords for LPA students to avoid

copying.
Lessons overview:
Vocabulary Declarative knowledge | Procedural knowledge Conditional (I
Lesson Title Objectives . . Misconception
) (Tier 2/Tier 3) (I know that...) (I know how to...) know when...) P
4.1 Reason with | can reason with Assuming that the order
coordinates coordinates Know how to Identify in the ordered pair is not
Co-ordinate . the equations of Know when to important and thinking
Know that Equations of . . .
(T3) . . horizontal and vertical | Make links that (x,y)=(y,x)
horizontal lines are .
written in the formy =n lines. between the
y graphical and the
4.2 Identify | can identify . Plot coordinates from | algebraic Assuming that the
. A Know that Equations of . . .
horizontal and horizontal and . . . arule. representation of a equation of vertical and
s s vertical lines are written . i )
vertical lines vertical lines . . linear graph. horizontal lines can be
Horizontal (T3) | in the form x=n. . .
. written interchangeably
Vertical (T3) .
using y=n and x=n where
nis a real number
4.3 Represent | can represent Know that inequalities
inequalities in inequalities in the can be used to Know how to
. Know when to
the plane plane Represent (T2) represent regions on represent and .
. . . represent and Getting the greater than
the plane. interpret inequalities . . .
interpret and less than inequality
on a plane. . - .
- - - - . inequalities on a symbol mixed up.
4.4 Identify Lattices | can identify Know that lattices can plane
in the cartesian Lattices in the Identify (T2) be identified using
plane cartesian plane inequalities
4.5 Calculate co- | can calculate co- Know that coordinates

ordinates from
equations of
straight lines

ordinates from
equations of
straight lines

Calculate (T3)

can be calculated from
equations; substitute
values for x into the
equation for the graph
and work out the

Know how to Plot

coordinates from a

rule to generate a
straight line.

Assuming only some
values of x can be used
to calculate
corresponding y values




corresponding values

fory.
4.6 Identify the | can identify the
equation of a equation of a Identify (T2)
straight line straight line Know that Linear graph
4.7 Find the gradient | can find the is denoted by y = mx +
of a straight line. gradient of a ¢ where mis the
straight line. gradient and c the y- know how to Find the
4.8 Find the I can find the intercept. gradient and the y-
equation of a line | equation of a line Gradient (T3) . . intercept and write it
Intercept (T3) Know that Gradient is in the formy = mx + ¢
P the measure of the
steepness of a straight Know how to Find
line. equations of parallel
lines.
4.9 Find equations of | | can find equations
parallel lines of parallel lines i
Parallel (T3) know that parallel Illnes
have the same gradient.

4.10 Identify the | can identify the .
features of a features of a linear Know that Linear graph Egox:&v:ezocj;j:“:igr
linear graph graph Identify (T2) can extend to an infinite ¥

. graphs.
number of points on the
line.
4.11 Find the | can find the Know that Linear graph )
equation of a line | equation of a line is denoted by y = mx + Em::;iz(:lgz ]Icilrr:(ejatrhe
frommandc frommandc Gradients (T3) ¢ where m is the q e
| . graph by finding
netrcept (T3) gradient and c the y- .
. gradient and y-
intercept. intercept
4,12 Recpgnlse | can r.ecognlse Equivalent Know.equwalfent Know how to
equivalent equivalent expressions of linear . .
(T3) recognise equivalent

graphs.

Make links
between the
graphical and the
algebraic
representation.

Considering gradient as
always positive

Writing a negative slope
with a positive gradient
and a positive slope with
a negative gradient.

gradient is change in x
over changey

assuming that x is part of
the gradient (e.g.
gradient = 2x)

Using the y-intercept
instead of the coefficient
of x

Writing the y-intercept as
the gradient and gradient
as y-intercept

Writing the y-intercept as
the gradient and gradient
as y-intercept

Not knowing that y=mx +
c can be rearranged and
is still the equation




expressions of
linear graphs

expressions of
linear graphs

expressions of linear
graphs.

5.1 Expressing ratios | can express a . Expressing ratios as " .
. Know that ratios can be | Know how to express . Writing the ratio as a
as part of whole ratio as part of a . a part of awhole in .
Express (T3) | expressed as part of the | ratios as partof a . proportion rather than a
whole problem solving
whole. whole. whole.
context
5.2 Simplifying and | can simplify and . Know how to simplif
com:))ariynggratios comparz re?ltios Know that ratios can be ratios to its simplpesty
Simplify (T3 simplified. - Not simplifying fully.
plify (T3) P form by dividing by pltying Tufly
the HCF.
5.3 Use ratios to | can use ratios to . Adding the ratios to find
. . Know that ratios can be Know how to use .
share into share into unequal . . . what one part is worth
" Share (T3) used to share into ratios to share into .
unequal quantities ", . even when one quantity
e unequal quantities. unequal quantities. , . S
quantities Using ratios to is given.
54 Expressing ratio | can express ratio share unequal Writing the ratios wrong
as a rate of asarateofa guantities in way round.
change change Know that ratios can Know how to express | problem solving

5.5 Expressing ratios | | can express ratios Express (T3) | also be expressed as a ratios as a fraction of | context. Writing the ratio as a

as a fraction of | asa fraction of the fraction. the other. fraction of each other.

the other other. (2 :3 being written as

2/3)
5.6 Solve problems | | can use and appl . Not interpreting the
P . . PRl Know that ratios can be Know how to apply . P &
by applying ratios to solve . . question properly and
. Apply (T3) applied to solve ratios to solve . . .
ratios problems . . getting the ratios mixed
problems in context. problems in context. up
6.1 Represent real | can represent real . Not realising gradient
. . Knowing when to
life context a life context as represents a rate of
. . . . . represent and
linear linear relationship Know that real life Know how to . . change.
. . . interpret linear
relationship context can be represent real life . .
Represent (T3) . . relationships to .

6.2 Represent and | can represent and represented on a linear context on a linear solve real life Not understanding what
interpret interpret piecewise graph. graph. roblems in is meant by ‘fixed
piecewise relationships P charge’.

context.

relationship




6.3 Interpret positive | can interpret Knowing when to
and negative positive and Know that gradients can | Know how to interpret use positive and Thinking that descending
gradients negative gradients | Interpret (T3) be positive and positive and negative | negative gradients line has a positive
negative. gradients. to solve problems gradient and vice versa.
in context.
6.4 Sketching flow | can sketch flow Know how to sketch Mixing up what linear
. Know that flow rate . .
rate and non- rate and non-linear . . the flow rate of linear and non-linear
. . . Sketch (T3) relationships can be . . .
linear relationships . . and non-linear relationships on the
. . linear and non-linear. . .
relationships relationships. graph.
6.5 Calculate with | can calculate with Know that distance, Know how to calculate | Know when to use | Reading the distance and
distance, speed, distance, speed, Calculate (T3) speed, and time is a speed, distance and distance, speed, time incorrectly from the
and time and time compound measure. time. and time graphs to graph.
6.6 Draw and | can draw and solve problems in
interpret interpret piecewise context. Using the time wrong
piecewise distance-time Interpret (T3) when calculating speed
. . Know how to draw .
distance-time graphs . (writing 1 hour 30
and interpret .
graphs . . minutes as 1.30).
- . distance-time graphs.
6.7 Interpret | can interpret Know that distance-
displacement- displacement-time | Interpret (T3) | time can be - .
_p P pret (T3) Know how to sketch . Misinterpreting the
time graphs graphs represented on a graph. displacement-time Be able to interpret uestion and hence
6.8 Sketch | can sketch P and sketch q

displacement-
time graphs for
journeys in two-
dimensions

displacement-time
graphs for journeys
in two-dimensions

Sketch (T3)

graphs for a given
journey.

displacement
graphs in context.

sketching the
displacement-time graph
incorrectly.




