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KEY WORDS
· Geometric shapes
· Algebraic Equations
· Polygons and line segments
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RESOURCES


· Stationary
· Youtube video
· Compass
		TOPIC:   ALGEBRAIC EXPRESSIONS & GEOMETRY
SUBJECT: MATHEMATICS
LEVEL/AGE: 13-15
FOREKNOWLEDGE: mathematics – basic algebra, drawing points on graphs, using compass, geometric shapes
CORRELATION: 
TIME: 50-60 minutes

	LEARNING OUTCOMES
· Understand basic geometry concepts (planes, line segments, points)
· Practice drawing Geometric shapes with a compass
· Practice solving simple Algebraic equations using 'If'
· Solve brainteasers


	TEACHING METHODS
· Hands-on learning
· Ex Cathedra






	ACTIVITIES
INTRODUCTION TO THE LESSON (5-10 MINUTES)
Start the lesson by showing kids some geometric shapes (i.e. Persian designs). Ask them to raise their hands and share how they think these are connected to mathematics. Share with them a brief description of geometry to establish its connection to the lesson's topic. You can also show them this video so that they understand how it is used in everyday life – i.e. Architecture. You also can point out that in order to design and construct a solid building, proper calculations need to be conducted – therefore establishing the link with Algebra. 
Video link: https://www.youtube.com/watch?v=_pBXcYhm_3k 
THEORY PART (30 minutes) 
Basic Mathematical concepts: 
· Point – has a position but no dimension (i.e. 0,2 on a graph)
· Line – one-dimensional, goes infinitely in both directions
· Plane – two-dimensional
· Solid – three-dimensional
· Ray – half a line that starts at a given point and goes off to infinity in one direction
· Line segment – a small part of a line that starts at one point and ends at another
When it comes to Architecture and design in general, this involves multiple 2D and 3D shapes. This includes polygons. Polygons are two-dimensional shapes made of at least three straight lines and angles. 
This includes: Triangles, Rectangles, Pentagons, Pentagrams, and Hexagons

Cartesian coordinates
· When it comes to drawing shapes, you need to start from points on a graph. There are two axes – the x (abscissa) axis and y axis (ordinate). 
· We always start frawing from the origin (0,0) and the points should be written as (x,y)
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· On a two-dimensional graph you can move left, right, up or down. 
· Using the compass, you can draw complex geometric shapes/patterns and perform translations, transformations, reflections, and rotations.

ALGEBRAIC EXPRESSIONS
· Substitutions 
· Find 2x + 3  if x=5
· Solving equations
· Find x if 5x + 3 = 13
· Distinguish between terms and factors 
· Terms: in 5x + 3  5x and 3 are two terms 
· Factors: in 5x + 3  5 and x are factors of the term 5x
*It is important to note to students that albegra and geometry are closely related as algebraic expressions can be used to plot graphs for geometric shapes. A simplified example of this is depicted in the worksheet.

HANDS-ON PART OF THE LESSON (if relevant) (10 MINUTES)
In this part, the students learn by experimenting with the concept. Try to find activities that allow them to explore what they have just learned and to assimilate the concept by experience. 
· Give them each a copy of an empty graph with labelled coordinates on the x and y axes. Ask them to graph point A at (0,0) point B at (0.2), point C at (2,0), point D at (0,2) and point E at (-2,0). Draw circles with the compass at each intersection (have it at 2cm). Draw two lines linking the opposite intersections of the outer circles. Draw a square linking the intersections of those lines with the original circle. Draw another square linking the intersections of the axes with the first circle. Color the shape formed by the overlapping squares – it should be an eight-pointed star (Source: theartofmaths Islamic Art and Geometry, https://artofmaths.eu/wp-content/uploads/2020/02/TOOL_2.pdf)
EXERCISE PART (10 MINUTES)
Here you give out specific exercises that will make them use the theory and experience gained about but are oriented towards a specific goal. 
· For instance, students can further practice solving algebraic equations with 'If x/y=' or perform transformations/translations/rotations with shapes.

CONCLUSION (2-5 MINUTES)
You conclude on the lesson's findings and its usefulness.
· Repeat the activities you have carried out with them and try to address any remaining questions that students may have after this lesson.
SYNTHESIS/SUMMARY (2 MINUTES)
You make a diagram or flowchart taking again all the important information and key elements of the lesson. This is a synthetic, visual representation of the lesson's teachings. The ideal is to make a flowchart that you fill in with the pupils in class. 
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	WORKSHEET
solve the algebraic/linear equations below and draw the on the graph
Find x if 8x+5 = 45
Find y if 7+12y = 55
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create a TREE DIAGRAM to distinguish terms and factors
Example:9x+5
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	EVALUATION
This is the space alloted to evaluation and feedback. Here is an exampel of what can be done: 
It can be a 10 min discussion/debate
List Questions for students after finishing the task:
· What were your expectations before starting the lesson?
· Do you feel more confident to work with geometric shapes and draw them?
· Did you understand how you can solve algebraic equations to draw on graphs?
· What was the most useful skill you have gained in this lesson?

	INCLUSIVENESS GUIDELINES
· Make sure that the graphs and visuals you use are shown and/or printed in a resolution and size that are clear enough for students to see and observe – especially those with SLDs who may have a harder time with the small boxes and numbers

	LITERATURE - BIBLIOGRAPHY  (Optional)


· Simpleshow Foundation (2016) 'Maths and Architecture, Youtube video Maths and Architecture - YouTube
· The Art of Maths (2019) 'Islamic Art and Geometry', https://artofmaths.eu/wp-content/uploads/2020/02/TOOL_2.pdf. 
· Toppr (2021) 'Tree Diagram for Algebraic Expressions', https://www.toppr.com/ask/content/story/amp/tree-diagram-for-algebraic-expressions-105535/ 
· Math Planet (2021) 'Linear equations in the coordinate plane', https://www.mathplanet.com/education/algebra-1/visualizing-linear-functions/linear-equations-in-the-coordinate-plane/ 
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