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DIAGONALS. 
INVESTIGATIONS OVERVIEW PAGE 

THIS PAGE IS A SUMMARY OF THE INVESTIGATIONS THAT STUDENTS MAY ENGAGE IN TO DEEPEN THEIR RELATIONAL UNDERSTANDING. 
NVESTIGATIONS WITH INSTRUCTIONS TO STUDENTS FOLLOW ON SUBSEQUENT PAGES. 

• In pairs, children construct special quadrilaterals, including regular quadrilaterals – 
squares, irregular quadrilaterals – rectangles that are not squares, rhombuses that are 
not squares, kites that are not rhombuses or squares, trapeziums. They describe the 
side and angle properties and draw in diagonals, recording their data in a table, for 
example,  
Children review the data in the table, identifying that quadrilaterals with  

o 2 equal length diagonals also have 3 or 4 sides and angles equal 
o diagonals that are axes of symmetry also have 2 or 4 adjacent sides equal 
o diagonals that cross at right angles also have 2 or 4 adjacent sides equal 

Reflection: How can we describe diagonals on quadrilaterals? What are the relationships between diagonals and sides on quadrilaterals? 
• In pairs, children each construct a quadrilateral from a description of its angles, for example, 4 equal vertices, 4 equal sides, 2 equal diagonals, diagonals cross at 

right angles and diagonals are equal length. They share and classify their quadrilateral. Reflection: How can we describe diagonals on quadrilaterals? What are 
the relationships between diagonals and sides on quadrilaterals? 

• In small groups, children have 8 metres of string tied into a loop, and an extra length of string with which to construct and compare diagonals. Children determine 
a strategy to construct specified quadrilaterals using only the loop of string. They justify their shape by describing its side and angle properties. Children use the 
extra string to construct and compare diagonals of their quadrilateral. Reflection: How can we describe diagonals on quadrilaterals? What are the relationships 
between diagonals and sides on quadrilaterals? 

• In pairs children have 2 craft sticks of either equal or different lengths. They cross sticks at right angles (perpendicular), acute or obtuse angles, to create 
diagonals. They draw shapes using the ends of the diagonals as the vertices of the shape. They describe the shape drawn based on the diagonals. Reflection: 
How can we describe diagonals on quadrilaterals? What are the relationships between diagonals and sides on quadrilaterals? 
 

• EXTENSION 1: In pairs children could investigate diagonals in other two-dimensional shapes, quadrilaterals, pentagons, hexagons, octagons. They could 
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investigate the relationship that they found between the number of vertices and the number of diagonals in quadrilaterals, in pentagons, in hexagons, and in 
octagons. Reflection: How can we describe diagonals on two-dimensional shapes? What are the relationships between diagonals and sides on two-dimensional 
shapes? 

• EXTENSION 2: In pairs children could investigate the relationship between the number of vertices and the number of diagonals. For 
example, a quadrilateral has 2 diagonals and 4 vertices. Each vertex is the meeting point of 1 diagonal and 2 sides, for example,  
So each vertex has 1 diagonal, but that would mean counting each diagonal twice – once at each end.  
In a quadrilateral, every vertex (4) has a diagonal to every vertex except itself (1) and the 2 adjacent vertices (2). So in a quadrilateral, 4 vertices have diagonals to 
4 minus 1 minus 2 vertices. 4 minus 1 minus 2 = 1. So in a quadrilateral each vertex has 1 diagonal. Because each end of a diagonal ends in a vertex, that means 
we have counted every diagonal twice – once at each end. So we need to halve the number of diagonals = 2. (The formula in Year 7 is Number of vertices – 3 
divided by 2, which means the number of vertices, minus the 3 vertices that each vertex does not have diagonal to - itself and the 2 adjacent vertices -, divided by 
2 because we counted each diagonal at both ends - in both vertices) Reflection: What is the relationship between the number of vertices and the number of 
diagonals? 

• EXTENSION 3: Children could also investigate concave quadrilaterals, for example, 

Children draw the diagonals, identifying that in a concave quadrilateral, a diagonal will lie outside the shape, for example,   
Reflection: How could we describe diagonals on concave quadrilaterals and two-dimensional shapes? 
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Diagonals. 

Construct special quadrilaterals, including regular quadrilaterals – squares, irregular 
quadrilaterals – rectangles that are not squares, rhombuses that are not squares, kites that are 
not rhombuses or squares, trapeziums.  
Describe the side and angle properties and draw in diagonals, recording the data in a table, for 
example, 

Shape Vertices Sides Diagonals 
length 

Diagonals 
axes of 

symmetry? 

Diagonals 
cross at 

right 
angles? 

Square      
Irregular Rectangle      
Irregular Rhombus      
Irregular Kite that is 
not a rhombus   

     

Isosceles Trapezium      
Non-isosceles Trapezium      
Review the data in the table, identifying 

• any relationships between quadrilaterals with equal length diagonals and equal 
sides / angles 

• any relationship between quadrilaterals with diagonals that are axes of symmetry 
and equal sides / angles 

• any relationship between quadrilaterals with diagonals that cross at right angles and 
equal sides / angles   

Reflection: How can we describe diagonals on quadrilaterals? What are the relationships 
between diagonals and sides and angles on quadrilaterals? 
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Diagonals. 

Sit with a friend. 
Each of you construct a quadrilateral from a description of its angles, for example, 

• 4 equal vertices,  
• 4 equal sides,  
• 2 equal diagonals,  
• diagonals cross at right angles and  
• diagonals are equal length  

Reflection: How can we describe diagonals on quadrilaterals? What are the relationships 
between diagonals and sides on quadrilaterals? 
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Diagonals. 

Investigate in a small group of at least 4.  
Have 8 metres of string tied into a loop, and an extra length of string with which to construct 
and compare diagonals.  
Determine a strategy to construct specified quadrilaterals using only the loop of string, for 
example, squares, irregular quadrilaterals – rectangles that are not squares, rhombuses that 
are not squares, kites that are not rhombuses or squares, trapeziums.  
Justify your shape by describing its side and angle properties.  
Use the extra string to construct and compare diagonals of your quadrilateral. 
Reflection: How can we describe diagonals on quadrilaterals? What are the relationships 
between diagonals and sides on quadrilaterals?   
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Diagonals. 
 

Have 2 craft sticks of either equal or different lengths.  
Cross sticks at either right angles (perpendicular) or acute or obtuse angles to create 
diagonals.  
Construct shapes using the ends of the diagonals as the vertices of the shape. 
Describe the shape drawn based on the diagonals. 
Reflection: How can we describe diagonals on quadrilaterals? What are the relationships 
between diagonals and sides on quadrilaterals? 
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Diagonals. 

Investigate diagonals in two-dimensional shapes - quadrilaterals, pentagons, hexagons, 
octagons.  
Investigate the relationship between the number of vertices and the number of diagonals in 
quadrilaterals, in pentagons, in hexagons, and in octagons.  
Reflection: How can we describe diagonals on two-dimensional shapes? What are the 
relationships between diagonals and sides on two-dimensional shapes?   
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Diagonals. 
 

Investigate the relationship between the number of vertices and the number of diagonals on a 
quadrilateral.  
Can you find a way to work out the number of diagonals a quadrilateral 
will have without constructing the shape and the diagonals? 
For example, each vertex is the meeting point of 1 diagonal and 2 sides, 
for example,  
So each vertex has 1 diagonal, but that would mean counting each 
diagonal twice – once at each end… 
 
Investigate the relationship between the number of vertices and the number of diagonals on 
other shapes.  
Can you find a way to work out the number of diagonals a shape will have without constructing 
the shape and the diagonals? 
For example, each vertex is the meeting point of 1 diagonal and 2 sides, for example,  
So each vertex has 1 diagonal, but that would mean counting each diagonal twice – once at 
each end… 
Reflection: What is the relationship between the number of vertices and the number of 
diagonals? 
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Diagonals. 

Sit with a friend. 
Each of you construct a quadrilateral. 
Share and classify your quadrilateral with your friend.  
You could also investigate concave quadrilaterals, for example, 
Draw the diagonals, identifying that in a concave quadrilateral, a diagonal will lie outside the 
shape, for example,   

Reflection: How could we describe diagonals on concave quadrilaterals and two-dimensional 
shapes? 
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