OCL Maths Unit Plan

Subject Mathematics Year Group 9 Half Term: Spring 1 (Constructions and Loci, Congruence and Similarity, Quadrilaterals and Triangles,
Upper and Lower Bounds)

Purpose:
Unit 9 - Constructions and Loci
Students will have met angles, constructions and classifying 2D shapes in Year 7 and Year 8. Students will consolidate and further develop their knowledge

of angle, constructions and classifying 2D shapes. Students further develop their geometrical constructing skills by constructing perpendicular bisector of a
line segment, bisecting a given angle and identifying the loci of points and use these to solve problems.

Communitd

Unit 10 — Congruence and Similarity
Students develop an understanding of congruence and similarity and use angle facts to show triangles are similar. Students are introduced to enlargement for the second time
and use scale factors to produce a bigger or smaller shapes.

Unit 11 Quadrilaterals and Triangles
In this unit, students identify properties of triangles and quadrilaterals and investigate diagonals and lines of symmetry in quadrilaterals and triangles. Students are exposed to
the meaning of tessellation and investigate tessellations in triangles and quadrilaterals.

Unit 12: Upper and Lower Bounds
Students are introduced to the difference between the bounds of discrete and continuous quantities and develop fluency in finding the upper and lower bounds of a
calculation using numbers that have been rounded to a given degree of accuracy.

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

* Competence: Students will be able to become fluent in using geometrical constructions, apply the concepts of congruence and similarity and apply and interpret limits
of accuracy when rounding or truncating including upper and lower bounds.

*  Community: Students will be able to apply their knowledge of construction and loci, congruence and similarity, quadrilaterals and triangles, upper and lower bounds
to real life context which applies to their everyday experiences.




Relevant end points
- reasoning deductively in geometry including using geometrical constructions

-begin to model situations mathematically and express the results using a range of formal

mathematical representations

- selecting and using appropriate calculation strategies to solve increasingly complex problems and
use application and interpretation of limits of accuracy

Relevant core concepts (strands)

Geometry and measuresgzl\ 1113|111

Prior learning required

Year 7 - Unit 8 — classifying 2D shapes

Year 7 - Unit 9 — constructing triangles and quadrilaterals
Year 7 — Unit 11 — area of 2D shapes

Year 7 — Unit 12 — transforming 2D shapes

Assessment

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

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.

Post Assessment (Autumn 1)

Adapting and contextualising the curriculum

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

e Use a visualiser to model construction and loci questions
for students.

e Chunking information more for LPA students by getting
students to practise their construction skill after each “I
do” model.

e Provide students with geometric equipment for
construction.

e Make expectations very clear regarding using equipment
and consequences for misuse.

e Saffold the you do task (provide scaffold for LPA students
by given them a pre-completed task and then gradually
remove scaffold)

e Print out challenge questions for HPA students to explore
the topic more e.g. make patterns

e Use example based on local context for upper and lower
bounds problem solving questions

Teacher preparation required

Useful horizon links
Geometric Constructions — GeoGebra
Loci — GeoGebra



https://www.geogebra.org/m/usheuRWx
https://www.geogebra.org/m/jk5akahc

Lessons overview:

Lesson | Title Objectives Vocabulary Declarative knowledge | Procedural knowledge | Conditional Misconception
(Tier 2/Tier knowledge
3)

9.1 Constructing | | can construct | Construct Perpendicular Use the standard ruler Solve problems Assuming the construction
a a (T2), bisector is a line and compass involving constructing | arcs must be removed
perpendicula | perpendicular | perpendicula | segment which bisects constructions for perpendicular bisector
r bisector bisector r(T2), another line segment at | perpendicular bisector

bisector(T2) | 90 degrees of a line segment and
bisecting a given angle

9.2 Constructing | | can bisect an | Construct Angle bisector is line Bisect an angle Solve problems
angle angle (T2) that splits an angle into involving constructing
bisector two equal angles. angle bisector

9.3 Construct | can construct | Loci (T2) -A locus of points (plural | Construct loci Identify the loci of Incorrect locus at the corner
loci (& revise | Loci loci) is a set of points points and use these of a shape
angle that follow a given rule to solve problems
bisectors)

9.4 Solve real life | | can solve real Solve real life problems Joining corners of rectangles
problems life problems with Loci instead of bisecting the
with Loci with Loci angle

9.5 Constructing | | can construct | Construct Constructing triangles is | Construct triangles Solve problems -Assuming the construction
triangles triangles (T2) making an accurate involving constructing | arcs must be removed

9.6 Constructing | | can construct drawing of a triangle Construct triangles and | triangles and

triangles and
quadrilateral
s

a triangle and
a quadrilateral

with some information
given

quadrilaterals from
given information

guadrilaterals

-Not measuring angles
from O degrees




10.1 Identify | can identify Similarity Similar shapes are Identify similar shapes Showing triangles are | -Assuming order of ratio
similar similar shapes | (T2) enlargements of each similar by doesn’t matter
shapes other using a scale understanding angle
factor. facts - Not understanding that
10.2 Showing | can show Show that triangles are | Solve problems shapes can be similar but in
similar that triangles similar by using angle involving similar different orientations
triangles by | are similar by facts triangles - Scaling up or down
using angle using angle
facts facts
10.3 Identifying | can Identify Congruent The four conditions to Recognise congruent Prove pairs of Assuming AAA —all three
congruent congruent (T2) test for congruency are | shapes triangles are angles is a rule to test for
triangles triangles SSS, SAS, ASA and RHS congruent using SSS, congruency
ASA, AAS and RHS
104 Enlarging | can enlarge a | Enlargement | An enlargementis a Enlarging shapes using Solve problems -Assuming the origin is
using scale shape usinga | (T2) type of transformation scale factors involving enlarging always the centre of
factors scale factor which makes a shape shapes using a scale enlargement
larger or smaller factor and a centre of | - Assuming the centre of
10.5 Enlarging | can enlarge a | Enlargement | Know that enlargement | Enlarge shapes using enlargement enlargement cannot be
using scale shape usinga | (T2) can produce a bigger centre of enlargement within the shape.
factor and scale factor shape as well as smaller -Assuming the object and
centre and a centre shape the image cannot overlap
of
enlargement
10.6 Enlarging | can enlarge Enlargement Enlarge shapes using a
with a with a (T2) fractional scale factor
fractional fractional
scale factor scale factor
11.1 Identify | can identify A triangle cannot Identify properties of Solve problems Confusing the properties of
properties of | properties of contain more than one | triangles involving triangles and | different types triangles
triangles triangles right angle, obtuse guadrilaterals
angle, or a reflex angle.
11.2 Identify | can Identify A quadrilateral is a Investigate diagonals Confusing the properties of

properties of

properties of
guadrilaterals

polygon that has four
sides and 4 angles

and lines of symmetry in

quadrilateral, especially for a




quadrilateral
s

quadrilaterals and
triangles

rhombus, parallelogram, or
trapezium

11.3 Investigate | can Symmetry Lines of symmetry are Investigate diagonals -The diagonals of a
diagonals Investigate (T2) straight lines that divide | and lines of symmetry qguadrilateral are often
and lines of diagonals and a shape into two equal incorrectly joined together
symmetry lines of parts where one part is and highlighted as a line of
symmetry an exact reflection of symmetry. The only
the other. quadrilateral where this is
true is the square.
-The number of sides = the
order of lines of symmetry
(Although this is true for
regular shapes, this is not
true for all shapes).
-Assuming rotational
symmetry and line of
symmetry are the same
114 Investigate | can Tessellate A tessellation is a Investigate tessellations Assuming their can be gaps
tessellations | Investigate (T2) pattern created with in triangles and in tessellation
tessellations identical shapes which quadrilaterals
fit together with no
gaps.
12.1 Calculating | can calculate | Bound (T2) Upper and lower Find the upper and Solve problems Upper bound is incorrect
upper and upper and bounds are the lower bounds of a involving upper and E.g.
lower lower bounds maximum and minimum | calculation using lower bounds If a length has been rounded
bounds values that a number numbers that have been to 56 cm to the nearest cm,
could have been before | rounded to a given an error maybe to write the
it was rounded. They degree of accuracy upper bound as 56.4 cm
12.2 Solving | can solve can also be called limits | Solve problems with instead of 56.5cm.
problems problems with of accuracy. upper and lower bounds

with upper




and lower upper and
bounds lower bounds

12.3 Calculating | can calculate | Accuracy Accuracy is how close a | Calculate to a suitable
suitable to a suitable (T2) measured value is to degree of accuracy and
degree of degree of the actual (true) value. % error
accuracy and | accuracy and
%error % error




