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Programme       5 – 6 hours 

PRE-TEST FOR TEACHERS        

Session 1:  Focus of workshop     

1.1 Sharing your experiences 

1.2 Notes about training 

1.3 Using the tracker 

1.4 What we know already about Shape and Space 

1.5 The difference between shapes and objects 

1.6 Pictures of 3-D objects   

 

Session 2:  Discovering the properties of shapes and  

  objects  

2.1 Making solids from nets 

2.2 Properties of objects 

2.3 Further knowledge for teachers 

2.4 Grouping objects according to properties 

2.5 Reasoning about 3-D objects 

2.6 Drawing shapes  

2.7 Overview of properties of 3-D objects 

 

Session 3:  Quadrilaterals     

   

Session 4:  Misconceptions    

 

Session 5: Year Plan and CAPS     

  

Session 6: Measurement  

6.1 Measuring tools 

6.2 Units of measurement 

6.3 Length, perimeter and area 

 

Session 7: Reflection and evaluation  

      

POST-TEST FOR TEACHERS      

  15 mins 

page 3  1 hour 

 

 

 

 

 

 

 

page 8            1¼  hours 

 

 

 

 

 

 

 

 

 

page 13     15 mins 

 

page 14 20 mins 

 

page 16 30 mins 

 

page 20 40 mins 

 

 

 

 

page 22 20 mins 

 

 

  



Jika iMfundo workshop for Grade 4 – Grade 7 Mathematics developed by COUNT, 2016  3 

Session 1:         1 hour 

Focus of workshop, the tracker, links to previous work 
 

Purpose of the workshop 

 

 To allow teachers to share their experiences and ideas about shape, space and measurement  

 To identify and use the key concepts that learners need to understand 

 To identify the terms and mathematical names that learners need to learn  

 To understand why learners misunderstand concepts and suggest teaching methods that can 

prevent misconceptions  

 To give participants a range of ideas and activities to use in their teaching 

As an HOD or as a teacher, you are part of important change in our teaching and 

learning, and can be proud of each step forward that you take with the Jika 

iMfundo programme. Change takes time to get used to, and the more that we can 

acknowledge each step in the right direction, the more we make the way for improvement to become a 

way of life.  

1.1 Sharing your experiences 

In the spirit of encouragement and change fostered from the start of Jika iMfundo, share the 

following with a partner: 

a) Tell them what your involvement so far in Jika iMfundo has been – how long, what workshops 

you have attended, what workshops you have run for HODs, at which school/s have you 

implemented the programme, or used the Tracker. 

b) Highlights of the programme for you so far. This could be anything, from a moment of 

understanding in a workshop, an interaction with a colleague, to an incident in a classroom, the 

staffroom or with an individual parent.  

 

1.2 Notes about training:  
 The district subject advisors identified key areas of Maths learning and 

teaching across Grades 4 – 7 that present difficulties for both teachers and learners. The topics 

chosen for this workshop are area and perimeter, surface area and volume, properties of 

2D shapes and 3D objects.  

 These concepts are taught at different times throughout the year, depending on which grade 

you teach.  

 Your school has the materials used in the Grade 4 workshop on Space and Shape from 2015. 

These notes are useful for Grades 5 – 7 as well, and we will refer to them in this workshop.    

 Once again, if you understand the key concepts and the progression of concepts, you will 

realise how important your work in your grade is to a learner’s success in Grade 12 

Mathematics!   

 
     
  

5 minutes 

15 minutes 
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1.3 Using the Tracker 
 

You will need: 

- Grade 4, 5, 6 or 7 Mathematics Trackers Term 2 

- Grade 4, 5, 6 or 7 Mathematics textbook used in your school 
 

 From your experience of using the Tracker, what tips can you share with the group about what 

you find useful in your teaching or in your support of teachers as an HOD? 

 Look for the pages of the Tracker that deal with the textbook you use at school. 

 Check your Year Plan (there is a summarised version on page 17) and identify the following 

topics: 

 2-D shapes, 3-D objects, perimeter and area, surface area and volume 

 Then identify the Tracker pages that deal with these topics. Which weeks are they in? 

 Find the pages of your textbook that you will need to use for these topics. When you plan, you 

will want to find the pages of the Teacher Guide and the DBE workbook as well.  

 

1.4 What we know already about Shape and Space 
 

In the previous workshop on 2-D shapes and 3-D objects, we established some 

very important points:  
 

 Addressing CAPS:  

Although written work is important, if teachers just do the written work from the textbook for this 

topic, then they are not addressing CAPS fully and they are not giving learners practical 

experiences of shapes and objects. Teachers need to plan for practical activities when they do their 

lesson planning.   

 Discovery and teaching rules: 

We cannot teach learners about rules or properties of shapes and objects before the learners have 

a chance to discover the properties for themselves. Teachers need to understand how important 

free play is as a way for learners to really experience shapes and objects and discover their 

properties. Learners need to experience, hold and play with shapes and objects. There is no 

substitute for learning through experience!  
 

 Free play and practical experience 

Learners have been introduced to objects and shapes in the Foundation Phase and even in Grade R. 

Unfortunately, many of them have not had enough opportunities of free play and concrete 

experience of shapes and objects as they need, in order to encourage their curiosity and develop 

their sense of discovery.  So, although they may know the names of shapes and objects, their 

experience of these in the classroom may be limited to pictures in books.  Their experiences on the 

playground and at home of shape and space, although real, have not been linked to mathematical 

learning. This makes it absolutely essential that learners use physical shapes and objects for their 

work in the Intermediate Phase.  

 

 The importance of this topic:  

- Together, Space, Shape and Measurement have a weighting of xx% of the curriculum.  

- If learners have a good experience of shape, space and measurement at primary school, 

this builds a strong foundation for their secondary school geometry work.  

- It also allows them to see shape work as enjoyable and builds their confidence.  

 

10 minutes 

10 minutes 
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 What can be learnt that supports other areas of life and learning?  

- Spatial perception is an important skill for many areas of life, school and sports. In 

secondary school, learners need a good understanding of space and shape to apply it in 

Geography, Geometry, Technical Drawing and even Art.  

- The logical reasoning developed during the process of comparing and ordering 

(classifying) shapes and objects is an important skill that can be used in algebra and all 

other areas of Mathematics (and life!). This reasoning is a key focus of Space and Shape in 

Grades 5 – 7. 

 Resources needed:  

This is one topic of the curriculum where teachers have to use resources. They cannot make 

excuses about not having the dotty paper, the square paper or a collection of recycled objects. It is 

necessary to have sets of 2-D shapes and 3-D objects available for learners to explore. In addition 

to this, learners need to have experiences of making nets from boxes of different shapes, and 

making 3-D objects from nets. This is possible using templates of shapes and of nets.  There is a set 

of nets at the end of these workshop materials.   

 Teachers need to have an experience of discovery using shapes and objects in the Jika iMfundo 

workshops, so that they will be inspired to give their learners this experience. In the last 

workshop, teachers had a chance to play! They constructed their own models using recycled 

objects. Then they demonstrated the difference between shapes and objects using their models. 

  

   

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Teachers constructing 3-D objects at a Jika iMfondo workshop 2015 
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1.5  What is the difference between shapes and objects?  

 In the last workshop, this is what we found:  

 

 3-D objects are things that you can hold, pick up, turn around. They have surfaces (faces).  

Most importantly, they take up space.  

 

 Shape describes the shape of a face or surface. You can make an outline of it on paper.  

The outline of your hand is a shape! Shapes are flat. 

 

Note: Learners do not have an understanding of what a dimension is and this is quite a difficult 

concept. Use the terms “shape” and “object” rather than 2-dimensional or 3-dimensional.    

 
 Polygons: 

A closed shape with straight sides is called a polygon (poly = many; gon = side). 

Polygons include 3-sided shapes (triangles), 4-sided shapes (quadrilaterals), pentagons, hexagons, 
octagons … even 100-sided shapes with straight sides are polygons. The name of the shape tells 

you how many sides it has. 

 

 A circle is not a polygon.  

 

1.6  Pictures of 3-D objects 

Activity 

Think about this with a partner. Answer the question before looking at the comments below. 

 

Is this picture a 2-D shape, or a 3-D object? 

 

 

 

 

 

 Did you see that it is a picture of a cube? 

 A cube is a 3-D object, but a picture on a piece of paper cannot be 3-D!  

So the picture is a 2-D representation of a 3-D object. Our eyes “read” the picture as a cube, even 

though it is not really a cube!  

 In the 2-D picture of the cube, some of the faces are “hidden”. In this cube, there are three faces that 

we can see, but from previous knowledge, our eyes understand that there are another three hidden 

faces.  

5 minutes 

15 minutes 
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Interpreting drawings of 3-D objects 

 

 How many faces can you see on each object? 

 What are the shapes of the faces that you can 

see? 

 

Object B is represented so that the black lines of the 

object appear to be the front edges and the lighter 

lines appear to be at the back. The base shape on the 

left appears to be on the inside of the transparent 

object and the base shape on the right appears to be 

on the outside. However, this is still a 2-D 

representation of a 3-D object! 

 

 Look at objects A and C. Which faces appear to 

be at the front? back? inside? outside?  

 Explain how you can work out the name of each object. Name each object.  

 

What does CAPS say about drawings of 3-D objects? 

Interpreting drawings of 3-D objects and written exercises  

(see CAPS clarification notes for Grades 4, 5 and 6) 

 

Grade 4: 

Learners need to work with real objects. However, they also need to do written exercises on 3-D objects.  

Interpreting pictures of 3-D objects is more difficult than working with the real objects.  

Learners should practise interpreting drawings of 3-D objects.  

They should:  

- identify and name 3-D objects in drawings;  

- compare 3-D objects from drawings;  

- identify everyday objects that look like geometric objects e.g. a milk carton looks like a rectangular prism;  

- describe the surfaces of objects when shown drawings of 3-D objects;  

- match the 2-D shapes that have the same shape as the faces of 3-D objects. 

 

Grade 5: Everything from Grade 4 AND 

- match nets of rectangular prisms to the appropriate drawing of rectangular prisms. 

 

Grade 6: Everything from Grade 4 AND  

- match nets of objects to drawing of objects,  

- describe 3-D objects by stating the number of flat and curved surfaces,  

- count the number of vertices, edges, and number and shape of faces when shown drawings of 3-D objects. 

- In Term 4 they can consolidate what they have learned in Term 1 and build skeleton shapes with straws or 

toothpicks. They will then focus on the edges and vertices of the objects.  

- This means that by the end of the year they will be able to describe 3-D geometric objects according to surfaces, 

faces, edges and vertices. 

 

 

 

A B 

C 
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Session 2: Exploring and discovering the properties of 

shapes and objects       1½ hours 
 

2.1  Making solids from nets       

Purpose:  

To make 3-D models and use them to describe the properties of shapes and objects  

You will need:  

 9 templates for the model of each type of 3-D object required in CAPS 

 Blank paper, scissors and glue or sellotape, pen or pencil 

1. Each member of the group will make one of the 3-D objects from the template, so that together, the 

group has a set of nine 3-D objects. These will be used in the games that follow.  

a. The objects will be stronger if you first paste the template onto cardboard.  

b. Cut out the template (and cardboard with it), making sure that you do not cut off any of the 

tabs that are used for joining the shapes.  

c. Use glue, sellotape or elastic bands to join the shapes to make your model. 
 

2.2 Properties of objects 
 

Game: Describing objects 

The group’s solids are placed in the centre of the group. Each 

person has a turn to describe one solid to the group. Choose 

any of the objects, but do not touch it, or point to it, or even 

look at it. Otherwise, the group will know which one you are 

describing!  

1. 

a) You may not use any of the following words to describe 

the object:  

faces    vertices edges   

the mathematical name of the object 

 

b) After everyone has had a turn to describe an object, 

anyone can describe any objects in the centre of the group 

that they think haven’t been described yet.  

c) Then take turns to identify and remember everyone else’s 

object, in the order in which they were presented.  

2.  

a) Now take turns to describe a different object from the set. 

This time, your description must be mathematical. You must use the properties of the object to 

describe it, still without actually naming it. Give the group members a chance to guess which 

object it is and to name it mathematically. Then show the object to the group. The group can 

add any more properties of the object that they can see. 

b) In the group, discuss what descriptions were helpful in identifying the objects. How could the 

descriptions be made more accurate?  

c) Identify how you can use this kind of activity for each grade. How will the activity differ for each 

grade? 

15 minutes 

15 minutes 
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2.3 Further knowledge for teachers 

Work with your group.  

a. List the kinds of properties to look for in any object or shape (e.g. 

length of sides) 

b. In the last workshop, we discussed three kinds of knowledge: Physical, Social or 

Conceptual. Refer to page xx for an explanation. Identify the physical, social and conceptual 

knowledge that is learnt during the game.  

c. Identify which levels of Van Hiele are required for the game. Refer to page xx for a 

reminder about the Van Hiele levels.  
 

Naming 3D objects: language clues 

 In your group, suggest ways to remember names of shapes and objects using the language 

clues. How can you help learners to remember mathematical names of shapes and objects 

using:  
 

 prism     pyramid tri- quad-    penta-          hexa- octa-      poly-?  
 

 These names are probably easier to learn if you are a first language English speaker.  

Are there words and names from other South African languages that can help learners to 

remember names in their own language and the English names?   

 For example, the word “square” in English does not tell us anything about the shape, but the 

 word “vierhoek” in Afrikaans does.  
 

2.4 Grouping objects according to properties.  

Game: Grouping objects 
 

Example:  Demonstrate the grouping of objects according to straight or curved sides.  

Which shapes have straight sides only?  

Which shapes have curved sides only?  

Which shapes have straight sides and curved sides? 

We could represent this with a Venn diagram where the two sets overlap.  
 

straight sides      curved sides 

 

 

      

 

 

 

 

 Did you notice that all prisms and all pyramids will fall into the first circle; the cone and 

 the sphere have curved surfaces and the cylinder straight sides and curved sides.  
 

1. Look at the objects and work with a partner. Decide how you could divide the objects into 

two groups according to their properties. Don’t use the example given! 

2. Now divide the objects into three groups. Share your ideas with the rest of the group.  

3. Were there any objects that belonged to more than one of your groups? Can you show this in 

a Venn diagram? 

4. Present your groups of objects and the properties they have in common.  

5. How are the objects within one group different from each other? 

6. Refer to Appendix 1 on page 23. What kinds of thinking and knowledge have you used? 

cube     
rectangular prism    
triangular prism    
tetrahedron  
square based pyramid 

 cone 
 sphere 
 

cy
lin

d
er

 

10 minutes 

15 minutes 
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2.5 Reasoning about 3-D objects:  

With a partner, answer these questions about the same set of objects that the 

group is working with:  

 

a) Which objects have at least one square face? 

b) Which objects have only one square face?  

c) Which objects are prisms? How do you know? 

d) Which objects have at least one triangular face? 

e) Which objects have more than two triangular faces? 

f) Which objects have triangular faces and rectangular faces? 

g) Which objects have only one triangular face? Explain why.   

h) Is a 3-D object always closed and solid? Give examples.  

i) What is the name of a regular quadrilateral? 

j) What is the name of a regular triangle? 

k) List the properties of a pyramid that make it different from a prism. 

l) How can you tell if a net is for a prism or for a pyramid?  

m) If I know the number of edges of the base of a pyramid, what else can be deduced from that 

information?  

n) If I know the number of edges of the base of a prism, what else can be deduced from that 

information? 

 

 Read the following explanations of shapes and objects. Do you agree or 

disagree with them?  

Information:  

This is social knowledge, but it can be taught through the concepts of shapes and with 

demonstrations. 

 

1. All right prisms have two faces opposite each other of the same shape that are joined by 

rectangular faces that are perpendicular to the two bases (or faces).  

These two faces determine the name of the prism.  

 a triangular prism has 2 triangle faces joined by 3 rectangular faces;  

 a rectangular prism has 2 square or rectangular faces joined by 4 rectangular faces;  

 a pentagonal-based prism has two pentagon faces joined by 5 rectangular faces; 

 a hexagonal-based prism has two hexagon faces joined by 6 rectangular faces etc 

 

2. A cylinder is not usually described as a right prism because it does not have flat, rectangular 

faces.   

 

3. All pyramids have a base and triangular faces which meet at a point (apex).  

 A tetrahedron has a triangle base and 3 triangular faces; 

 A square based pyramid has a square base and 4 triangular faces that meet at a vertex. 

 A pyramid can also have a rectangular base, a pentagonal base, a hexagonal base, an 

octagonal base etc.  

4. A cone has a circular base and a curved surface with a vertex. 

 

 

5 minutes 

15 minutes 
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2.6 Drawing shapes 

Complete the columns with 3 – 4 possible shapes for each irregular shape.  

Name Regular Irregular 

Triangle 

 
 
 
 

 

quadrilateral 

 
 
 
 
 
 
 

 

Pentagon 

 

 
 
 
 

 

Hexagon 

 
 
 
 
 
 
 

 

heptagon 
 
 
 
 
 
 
 

 

 

Octagon 

 

 

 

dodecagon (12 sides) 
 
 
 
 
 
  

 

 

 

15 minutes 
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2.7 Overview of properties of 3-D objects  

With a partner, complete the table to show the properties of 3-D objects:  
 

Object  
Shape of 

base/bases 
Number of faces Number of edges 

Number of 

vertices 

cube square 6 12 4 

rectangular 

prism 
    

triangular prism 

 
    

tetrahedron 

 
    

square based 

pyramid 
    

pentagonal 

prism 
    

pentagonal 

pyramid 
    

hexagonal 

based prism 
    

hexagonal 

based pyramid 
    

octagonal 

based prism 
    

octagonal 

based pyramid 
    

cylinder     

cone     

regular objects     

irregular 

objects 
    



Jika iMfundo workshop for Grade 4 – Grade 7 Mathematics developed by COUNT, 2016  13 

Session 3: Quadrilaterals    15 minutes 
 

Do this activity in the workshop and then reflect on teaching this in the classroom.  

 

You will need:  

Sticks or straws of at least four different lengths 

 

 Hand out four sticks to each learner. Make sure that some learners have sticks of equal length and 

some have four different lengths of sticks.   

 Ask learners to make a closed shape with four sides. Some learners may find this confusing 

because they have been limited to thinking about squares and rectangles.  

 Ask learners to have a look at some of the shapes made by learners around them.  

 Then have a discussion. What is the same about the shapes? What is different? Learners should 

notice the size of the shapes and lengths of sides, but they might also notice sizes of angles in the 

shapes.  

 Encourage discussion about the rectangles or squares that some of them have made. How are they 

different? How are they the same?  

 Introduce learners to the definition of quadrilaterals.  

 A quadrilateral is any closed shape with four straight sides. 

 
 Learners will realise that there are many different quadrilaterals with different properties, but 

they must all have four straight sides.  

 Ask learners if a square is a quadrilateral. They need to find their own reasons why it is a 

quadrilateral. Ask if a rectangle is a quadrilateral.  

 

How can you teach this concept in your classroom? 

 

Can you answer the following questions? 

To see if the learners can extend their reasoning, ask them these questions: 

  

True or False? 

 

 If all rectangles are quadrilaterals, then all quadrilaterals are rectangles.    

  

 If all squares are quadrilaterals, then all quadrilaterals are squares. 

 

 Is a square a kind of rectangle? Give reasons.  

 

 True or false? 

  

 If all squares are rectangles, then all rectangles are squares.    
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Session 4: Misconceptions     20 minutes 

Refer to Appendix C, Misconceptions in Geometry. The article is about the most common misconceptions, 

and suggestions about ways to teach that can clear these misconceptions. 

 

Many teachers refer to just one square, rectangle, triangle and circle when they discuss shapes. This 

can cause confusion for the learners.  

 

Example: The child who knows that this is a triangle  , might expect all triangles to look like 

this. So triangles with different lengths of sides, or a very pointy triangle, or a triangle lying on its 

side (in a different orientation) will not be recognized as a triangle.  

 

So it is important to give learners opportunities to see, draw and make shapes of different sizes, 

different side lengths, different orientations.  
  

 

1. Read and discuss the misconceptions numbered 2, 9 and 12 with a partner. How can you clear up 

and explain these misconceptions in your teaching?  

Example 2 helps learners who think that the area of a shape changes if we change the parts of the 

shape around. Example 9 helps learners who can’t understand why a square is a kind of rectangle.  

Example 12 helps learners to work out that the diagonal of a square is always longer than the sides 

of the square.    

2. If you teach Grade 7, read the misconceptions numbered 1, 3, 6, 7 and 13. How can you deal with 

these misconceptions in your classroom?   

  

 Teacher questioning is a crucial factor in directing student thinking. At all levels, asking children 

how they "know" is important.  

 It is not enough, for example, for students at level 2 to be asked “Does a rectangle have a line of 

symmetry?” They should be challenged to explain why it has two lines of symmetry and to show 

why the diagonals are not lines of symmetry and to think about their explanation--could it be 

shown another way?  

 "Raising appropriate questions, allowing a sufficient response-time and discussing the quality of 

the answers are methods that take into account level of thinking"  

 Teaching needs to model language and strategies for solving problems.  

 The classroom environment needs to be set up so children can choose resources and work 

independently or work with others.  
Adapted from Geddes et al. 1985, An Investigation of the van Hiele Model of Thinking in Geometry among Adolescents. p242 

 

  

d 
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Activity: Looking for shapes in the classroom 

Read the following with a partner and answer the questions that follow.  

A popular activity teachers use is to ask learners to identify shapes around the classroom. This activity 

on its own is not always a learning experience. Teachers must be careful about the questions that they 

ask and the responses that you give when learners name the shapes they have found. Here is a 

conversation in a primary classroom between a teacher (T) and different students (S1 to S5). 

 

T: What shapes did you find around the room? 
S1: I found a rectangle. 
T: Would you like to show us the rectangle you found? 
S1: Right here (pointing to the front of the door of the classroom).  
T: So the front of the door looks like a rectangle  
S1: Yes 
T: Why did you call it a rectangle? 
S1: I know it’s a rectangle because these two sides are the same (pointing to opposite 

sides) and these two sides are the same (pointing to the other pair of opposite sides. 
S2: And there are four square corners 
T: So, everyone agrees that we can call this shape a rectangle? Could we call it anything 

else?  
S3: A quadrilateral 
T: Does anyone see any other quadrilaterals on this door? 
S3: I do. I see another rectangle on the side of the door. [Student outlines the four edges 

making up the side of the door]. It is really tall and thin.  
T: Are there any other rectangles that make up the door? [Discussion continues and 

students eventually name all six faces of the door as rectangles] 
T: We can see six different rectangles on the door. When you put those rectangles 

together to form a solid like this door, then it is no longer a rectangle. It is made up of 
six rectangles on its surface. It is called a rectangular prism. [Let’s use these to build 
our own rectangular prisms [teacher hands out recycled and flat cardboard].  

Adapted from Oberdorf, Christine D., and Jennifer Taylor-Cox. “Shape Up! 

”Teaching Children Mathematics 5 (February 1999):341 

Even though the lesson’s focus was on shapes, a learner saw the door as a rectangle. The teacher 

realised that, to prevent any misconceptions and to introduce more accurate language, she needed to 

discuss three-dimensional solids as well.  

 

1. Did the teacher say that S1 was correct or incorrect in calling the door a rectangle? Explain how 

she answered him.   

2. Identify other questioning techniques used by the teacher.  

3. How did she involve the other learners in the conversation? 

4. Discuss other ways that you have used to guide learners towards the correct answers without 

actually telling them what to do.  

5. The teacher does not leave the conversation open—ended. How does she finish it? 

6. Learners need to discover and explore, but they also need information from the teacher. They 

needed the teacher to tell them that the door is a rectangular prism.  

 

Reflect on your own teaching. On the scale below, indicate how much you teach and how much you 

allow learners to explore, discover and work out problems for themselves.  

 

 

 

 

   

All teaching and 
no discovery 

All discovery and 
no teaching 
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Activity is not enough; it is the sense we make of it that matters. 

An important part of learning is ‘reflection’. Learners need a chance to take a step back from the 

activity of a lesson and think about what they have done and found out, how this fits with what 

they already know and what else they might now be able to do or want to think about. In other 

words, they need to make sense of the activity of the main part of the lesson. If we don’t allow 

learners the opportunities to make sense of their activity, then it stays as activity. The activity we 

are making sense of may come from that one lesson, one small part of the lesson or a series of 

lessons.     From Devon Curriculum Services, Primary Mathematics Paper 11 
 

 

Session 5: Year Plan and CAPS   30 minutes 
 

1. With a partner, discuss the Year Plan for each grade shown on the next page (taken from 

CAPS). It shows only the topics for Shape, Space and Measurement. Notice the following: 

 In every term of Grades 4, 5 and 6, 2-D shapes or 3-D objects are studied.  

 Shapes and objects have many things in common, so you do not have to separate them 

completely when you teach them.  

 There is time allocated for length and for area, perimeter and volume across all the grades.  

 In Intermediate Phase, Space and Shape has a weighting of 15% of the year’s work; 

Measurement also has a weighting of 15%.  

 In Grade 7, Space and Shape has a weighting of 25% of the year’s work; Measurement has 

a weighting of 10%. 

 

So teachers need to be aware that they cannot ignore or leave out these important topics! 

 

2. Use the key developments across the grades (Table, pages 19 and 20) from CAPS.  

Identify the important developments from Grade 4 to Grade 5, from Grade 5 to Grade 6 and 

from Grade 6 to Grade 7. 

  

3. What guidelines, advice and warnings does CAPS provide about the following for different 

grades:  

a. Drawing 2-D shapes 

b. Creating 3-D models from nets and vice versa; making models from straws/toothpicks? 

c. Understanding pictures of objects and shapes 

d. Using decimal fractions in calculations 

e. Formulae for area and volume  

f. Problem solving with calculations for length  
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Summary of Space, Shape and Measurement in Year Plans 
Bold to show topics addressed in this workshop  

TIME ALLOCATION PER TOPIC: GRADE 4 

Term 1 Term 2 Term 3 Term 4 
Topic  Time Topic  Time Topic  Time Topic  Time 

Time  6 hrs 
Properties of 2-D  
shapes  5 hrs 

Length  7 hrs 
Properties of 3-D  
objects  5 hrs 
Symmetry  2 hrs 

Capacity/volume 6 hrs 
Viewing objects 2 hrs 
Properties of 2-D  
shapes  4 hrs 
Transformations  3 hrs 

Mass   6 hrs 
Properties of 3-D objects  
  4 hrs 
Perimeter, area & shape  
  7 hrs 
Position and movement  
  2 hrs 
Transformations  3 hrs 

TIME ALLOCATION PER TOPIC: GRADE 5 

Term 1 Term 2 Term 3 Term 4 

Time   6 hrs 
Properties of 2-D  
shapes  7 hrs 
Capacity/volume  5 hrs 

Length   6 hrs 
Properties of 3-D 
objects   6 hrs 
Symmetry  2 hrs 

Mass   5 hrs 
Viewing objects  3 hrs 
Properties of 2-D  
shapes  4 hrs 
Transformations  3 hrs 
Temperature  2 hrs 

Properties of 3-D  
objects   5 hrs 
Area, perimeter &  
shape   7 hrs 
Position & movement 
  2 hrs 
Transformations  4 hrs 

TIME ALLOCATION PER TOPIC: GRADE 6 

Term 1 Term 2 Term 3 Term 4 
Topic  Time Topic  Time Topic  Time Topic  Time 

Time   4 hrs 
Properties of 2-D  
shapes   8 hrs 

Properties of 3-D  
objects   5 hrs 
Symmetry  2 hrs  
Capacity/volume  5 hrs 

Mass   6 hrs 
Viewing objects  3 hrs 
Properties of 2-D  
shapes   4 hrs 
Transformations  3 hrs 
Temperature  1 hr 
Length   6 hrs 

Properties of 3-D  
objects   5 hrs 
Area, perimeter &  
volume   7 hrs 
History   1 hr 
Transformations  3 hrs 
Position & movement 
  2 hrs 

TIME ALLOCATION PER TOPIC: GRADE 7 

Term 1 Term 2 Term 3 Term 4 

Construction of  
geometric figures  10 hrs 
Geometry of 2D  
shapes   10 hrs 
Geometry of straight  
lines   2 hrs 

Area and perimeter  
of 2D shapes  7 hrs 
Surface area & volume  
of 3D objects  8 hrs 

Transformation geometry  
  9 hrs 
Geometry of 3D objects  
  9 hrs 
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Key developments across the grades 

 Grade 4 Grade 5 Grade 6 Grade 7 

 CAPS Intermediate Phase CAPS Senior Phase 

2-D shapes  

Name 2-D shapes 

triangles; squares, rectangles; other 
quadrilaterals; pentagons; hexagons 
Circles 

As for Grade 4 + 

heptagons 

As for Grade 5 + 

parallelograms & octagons 

Types of triangles acc to sides and angles; types 

of quadrilaterals acc to properties 

Parts of a circle 

Identify properties of 2-D 

shapes: 

Describe, sort and 

compare 

straight and/curved sides; 
number of sides, length of 
sides 
Angles ( > right angle; right angle; 
< right angle) 
 

As for Grade 4 

+ 

length of sides 

 

As for Grade 5 + 

types of angles by size 

Compare rectangles & parallelograms 

Similar and congruent 2-D shapes 

Solve simple problems to find sides and angles 

in triangles and quadrilaterals. 

Draw 2-D shapes On grid paper On grid paper 

On grid paper 

Draw circles, patterns in circles and patterns 

with circles using a pair of compasses 

 

3-D objects  

Name 3-D objects 

rectangular prisms; spheres; cylinders; 

cones, square-based pyramids 

As for Grade 4 +  

other pyramids 

 

As for Grade 5 + tetrahedrons 

 

Polyhedra 

Using nets to create solids 

Identify properties of 3-D 

objects: Describe, sort 

and compare 

shapes of faces, flat & curved surfaces 

 

As for Grade 4 + 

compare cubes & 

rectangular prisms 

 

compare tetrahedrons & other pyramids 

number and shape of faces; 

number of vertices & edges 

Straight line terms used: line segment; ray; 

straight line; parallel lines; perpendicular lines. 

Make or create 3-D 

models 

Create 3-D models using cut out 

polygons 

As for Grade 4 + 

Cut open boxes to trace 

& describe nets. 

As for Grade 5 + 

Make 3-D models using straws/ toothpicks 

etc to form a skeleton; nets 

 

Practical measuring:  

 

Measuring instruments;  

 

Units and conversions  

 

 

Length: Calculations & 

problem solving 

Estimate, measure, record, compare & 

order. 

rulers, metre sticks, tape measures, 

trundle wheels 

millimetres (mm), centimetres 
(cm), metres (m), kilometres (km) 
convert between mm and cm;  
cm and m; m and km; 
limited to whole numbers & fractions 

As for Grade 4 

 

 

 

 

Between any units 

limited to whole 

numbers & fractions 

As for Grade 5 

 

 

 

 
Conversions should include fraction 
and decimal forms (to 2 decimal places) 

Measure with protractor and sort angles ( > right 

angle; right angle; < right angle);  

accurate constructions with compass, ruler, 

protractor (to one degree);  

circles; parallel lines; perpendicular lines. 

As for Grade 6 + 
Use and convert between appropriate SI units, 
including mm2 ↔ cm2; cm2 ↔ m2; mm3 ↔ cm3; 
cm3 ↔ m3 
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 Grade 4 Grade 5 Grade 6 Grade 7 

Perimeter Measure using rulers or 

measuring tapes 

As for Grade 4 As for Grade 5 

Perimeter and Area: 
Calculate the perimeter of regular and irregular polygons 
Use appropriate formulae to calculate perimeter and area of squares, 
rectangles and triangles. 
Solve problems involving perimeter and area of polygons to at least 1 
decimal place 
 
 

Area Find areas of regular and 

irregular shapes by counting 

squares on grids in order to 

develop an understanding of 

square units 

As for Grade 4 As for Grade 5 + 

Develop an understanding of why the 

area of rectangles can be described as 

length multiplied by width 

Volume  Find volume/capacity of 

objects (by packing or filling 

them in order to develop an 

understanding of cubic units) 

 

Capacity: the amount that an 
object can hold or the amount 
of space inside the object.  
Volume: the amount of space 
that an object occupies e.g A 
bottle has a 1 litre capacity, but 
it is not full, and contains a 
volume of 250ml 

As for Grade 4 As for Grade 5 +  

Develop an understanding of why the 

volume of rectangular prisms can be 

described as length multiplied by width 

multiplied by height. 

Investigate the relationship between 
perimeter and area of rectangles and 
squares; relationship between surface 
area and volume of rectangular prisms. 
 

Surface area and volume 
Use appropriate formulae to calculate the surface area, volume and 
capacity of cubes, rectangular prisms 
Describe the interrelationship between surface area and volume of the 
objects mentioned above 
Calculations and solving problems 
Solve problems involving surface area, volume and capacity 
Use and convert between appropriate SI units, including:mm2 ↔ cm2; 
cm2 ↔ m2; mm3 ↔ cm3; cm3 ↔ m3 
Use equivalence between units when solving problems:   
1 cm3 ↔ 1 ml;   1 m3 ↔ 1 kl 
 

 

Notes:  

Grade 4, 5 and 6: 

Area and volume are only measured informally in the Intermediate Phase.  

Learners are not required to know or apply formulae for the perimeter, area or volume of any shape or objects. 

Learners need to know that the diagonal distances between corners of a grid square are longer than the vertical or horizontal distances between corners of a grid square. 

Grade 6 investigation (clarification notes from CAPS page xx): 

If learners are given the perimeter of a rectangle, they can draw a number of rectangles of differing areas. Does this also work with squares?  

Similarly, if they are given the area of a square, there will only be one possibility for the length of the sides. Is this the same for rectangles? 

Draw enlargements and reductions of 2-D shapes using grid paper to compare their size and shape. 

Learners distinguish 3-D objects in three ways: 1. Curved and flat surfaces.  2. Number of faces, edges and vertices.   3. Number of right angles.  
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Session 6: Measurement    40 minutes 
You have already traced the development of skills across Grades 4 – 7 according to CAPS. In this 

session, we will deal with some activities that are an important part of this development.  

 

6.1 Measuring tools:  

Most learners have seen and maybe used a ruler, but the other instruments may not be familiar to 

them. If possible, bring these to class at least once to demonstrate them.  

 A tape measure is very useful for measuring anything in the house and for making clothes. It can 
measure a longer distance than the ruler (usually only 30 cm) and the metre stick. It can also be 

used to measure curved surfaces, not just flat surfaces.  

 Even if you don’t manage to get a trundle wheel, learners can imagine how the wheel turns (like a 
bicycle wheel). Every time the wheel does a complete turn, it has travelled a distance of one metre.  

 

 

 

 

 

 

 
6.2 Units of measurement: 

millimetres (mm), centimetres (cm), metres (m), kilometres (km) 

 

1 km  =  1 000 m 

1 m  =     100 cm 

1 cm  =       10 mm 

Part of a centimetre ruler drawn to scale to show the actual size of a cm. The lines from one centimetre 

to the next show 10 mm.  

 
 

In Grade 7, learners need to use square units for area and cubic units for volume. They need to be able 

to convert:  

mm2 ↔ cm2; cm2 ↔ m2; mm3 ↔ cm3; cm3 ↔ m3 

If they have used square units in the Intermediate Phase, then they will know how to use these 

conversions.  

  

trundle wheel 

tape measure 

centimetre ruler 

metre stick 

http://www.google.co.za/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjz05num-jLAhWKQBQKHQ2ZDDMQjRwIBw&url=http%3A%2F%2Fwww.photonesta.com%2F30-cm-ruler-actual-size.html&psig=AFQjCNEOwWgd_szxb18FBexZpvSeChW_KA&ust=1459420675017682
http://www.google.co.za/imgres?q=centimeter+ruler&hl=en&sa=X&rlz=1R2ADFA_enZA426&biw=1366&bih=494&tbm=isch&prmd=ivns&tbnid=K7AqGo-Km5kUuM:&imgrefurl=http://www.bigstockphoto.com/image-1240963/stock-photo-a-15-cm-ruler-flip-over-for-a-six-inch-ruler&docid=EnqOywaCcxDoIM&w=450&h=320&ei=OVNuTqG1G6XJmAWj34HRBw&zoom=1
http://www.google.co.za/imgres?q=centimeter+ruler&hl=en&sa=X&rlz=1R2ADFA_enZA426&biw=1366&bih=494&tbm=isch&prmd=ivns&tbnid=K7AqGo-Km5kUuM:&imgrefurl=http://www.bigstockphoto.com/image-1240963/stock-photo-a-15-cm-ruler-flip-over-for-a-six-inch-ruler&docid=EnqOywaCcxDoIM&w=450&h=320&ei=OVNuTqG1G6XJmAWj34HRBw&zoom=1
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6.3 Length, perimeter and area 
 

This is an activity that helps learners to see: 

 answers are in units for length and perimeter, square units for area.  

 what happens when you double the length, or double both length and breadth 

 what the relationship is between area and perimeter.  
Work in pairs and complete the activity.  

 

Use the square grid to draw the shapes. The length of one square is one unit.   

1.  a) Make four different shapes with an area of 12 square units. 

b) Write down the perimeter of each shape in units.  

c) What does this show us about the relationship between area and perimeter?  

2.  a) Draw Rectangle A with length 7 cm and breadth 4 cm. 

b) Work out the area of Rectangle A. 

c) Work out the perimeter of Rectangle A. 

3.  Draw Rectangle B with double the length of Rectangle A. 

a) What do you think the area of Rectangle B will be? Give a reason for your answer.  

i) 56 cm2   ii) 112 cm2  iii) 36 cm2 

b) Work out the area to check. 

c) What do you think the perimeter of Rectangle B is? Give a reason for your answer. 

i) 56 cm  ii) 44 cm  iii) 36 cm 

d) Work out the perimeter to check. 

4.  Draw Rectangle C with double the length and double the breadth of Rectangle A. 

Work out the area.  

Compare the area to Rectangle B. What fraction of Rectangle C is Rectangle B? 

Work out the perimeter 

What is the relationship between the perimeter and the area of Rectangle C? 
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Session 7: Reflection and evaluation  20 minutes 
 

Participants’ summaries of key learnings from the workshop 
Take a few minutes to reflect on what you have discussed, read, presented, and listened to in this 

workshop. Make a summary of what you have learnt and what you would like to implement in your 

classroom.  

HOD reflection: How will you facilitate this workshop for your teachers at school?  

Learning about shapes, objects and 
measurement 
 

Did you learn something new about shapes, 
objects and measurement?  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
What are the key things to remember about 
teaching young learners about shape, space 
and measurement? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Using the workshop ideas in my teaching: 

 
 

 

 

 

Post-test for teachers 
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Appendix A 

Different kinds of knowledge 
 
We know that many learners are struggling with Mathematics in South African schools. We need 
to reflect on this and look for ways to change this. It helps to understand that there are different 
kinds of knowledge.  
 

According to Piaget, there are three kinds of knowledge.  

 

 Physical knowledge: children use their five senses to discover their world. In 
mathematics, children need concrete experiences to develop their understanding of 
number e.g. counting physical objects. 
 

 Social knowledge: this is knowledge told to people and remembered by them. The only 

way this kind of knowledge can be acquired is to be told it e.g. naming of shapes and 

objects. 

 Conceptual knowledge (logico-mathematical knowledge): this is knowledge that 

individual learners construct based on the information they receive and their experience 

of it. This knowledge is constructed through being directly engaged in situations and 

activities. 

 
 
 
 
 
When students learn with understanding they have fewer things to remember. Children who 

learn with understanding know that 3 × 5 is the same as 5 × 3 and that the four times table is 

simply double the two times table.   

 

Learning with understanding also provides support to remembering and being able to use 

mathematical facts and procedures in unfamiliar situations. The implication for teaching is that 

we need to provide children with the opportunity to make sense of and reflect on procedures and 

practices so that they can develop deep conceptual understanding. 

Adapted from “Adding it up: helping children learn mathematics (NRC, 2001)” 

 

 

 

  

It is easy to fall into the trap of teaching conceptual knowledge as if it were social 

knowledge, knowledge that can be memorized.  
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Appendix B: Van Hiele model of geometric thought 
 

Purpose:  

To study important concepts and teaching methodology for teaching space and shape  

The Van Hiele model (1984) identifies levels of understanding and thinking about shapes.  
Knowing about these levels enables a teacher to identify the level that a learner operates at; it also offers 
ways to teach, depending on the levels of the learners.   

With appropriate teaching, the learner moves from one level to the next sequentially (and this progress is 
not dependent on the age of the learner). A series of free play and focused play activities give learners 
opportunities to move from one level to the next.   

However, if the early levels are skipped over, the learner struggles to understand the geometry expected 
in the higher grades. For example, if a learner at level 1 can tell you that a square is a special kind of 
rectangle, then he has learnt this as a fact without understanding what it means!  

 

Level 1: Visual 

 

 

   

  

  

 

 

 

 
 
 
.  
 
 
 
 
Level 2: Descriptive  

 

 

 

 

 

 

 

 

 

 

 

 

 
 

A 
B 

C 
D 

It is a square 

I know it is a square! 

I can see it is! 

What shape is this? 

How do you know? 

It is a square What shape is 

this? 

How do you 

know? 
It has 4 sides. The 

sides are all the same.  

Well done. So a square has 

4 equal sides. Which of 

these shapes are squares? 

You are right. It 

is a square. 

A and D are squares.  

They have 4 equal sides.  

Well done. Which of 

these shapes are squares? 

A and D are squares.  

A 
B 

C 
D 

Students recognise shapes only by 

their appearance as a whole, not by 

their parts or properties. They can copy 

the shapes based on what they see.  

The teacher notes that Vusi is not 
ready to work at Level 2. So she 
gives him another Level 1 
question to answer.    

The teacher praises Zinzi and 

reflects her answer back to her 

using mathematical language.      
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Students see that shapes are made of parts such as sides and angles. They can recognise and name the 
properties of geometric shapes, but they do not understand relationships between these properties and 
cannot understand definitions.  

Levels 3, 4 and 5 are not expected from learners in Grade 4. However, teachers need to be aware that 
learners will not be able to reach these levels of thinking at higher grades without experiencing lots of 
shape activities and responding at level 1 and level 2.  

Level 3: Abstraction (informal deduction) Grade 6 and 7  
Students perceive relationships between properties and between shapes. At this level, students can create 
meaningful definitions and give informal arguments to justify their reasoning. 

Level 4: Deductions (Grade 7 to Grade 12) 
Students can construct proofs, understand the role of axioms and definitions, and know the meaning of 
necessary and sufficient conditions. At this level, students should be able to construct proofs such as those 
typically found in a high school geometry class. 

Level 5: Rigour 
Students can study and compare different geometric systems with each other and geometry is understood 
as a theory in the abstract.  

PHASES OF ACTIVITIES 
How do learners move from one level of thinking to the next?  
Van Hiele suggests a sequence of activity types to develop a child’s thinking.  

I. Free play 

According to Van Hiele, learning begins with free play! When children play freely with materials that you 
provide, learning takes place through discovery and exploration. 

Example using shapes: Give each child a tangram set and simply ask 'What 
can you do with these pieces?' Encourage the children to talk about what 
they make. Allow plenty of time for children to freely explore the pieces. 
During this play they become familiar with the size and shape of the 
pieces, and they begin to see how they fit together. In other words, they 
begin to discover the properties and relationships. 

Example using objects: Provide blocks and objects for children to play. As 
they make or build something, they explore the objects and begin to see 
the properties of the objects.   

II. Focused play 
Students explore sets of carefully sequenced activities. They follow instructions and answer questions 
about their activity.  

III. Explicitation  
Students express their ideas using the correct mathematical structures and language. 
Example:  Use the tangram to discover the properties of squares, triangles and the parallelogram.   

IV. More focused play 
Students now encounter multi-step tasks and gain experiences in finding 
their own way of resolving the tasks. 

V. Students form an overview in which objects and relationships are 
unified and internalized into a new domain of thoughts. 

 

 
 
 

 



MISCONCEPTIONS IN GEOMETRY 

 

As theorized by Lev Vygotsky, knowledge is not transferred from person to person. The 

individual does not passively receive knowledge from the environment, but is an active 

participant in the construction of his/her own mathematical knowledge. The construction activity 

involves the reception of new ideas and the interaction of these with the pupils‟ existing ideas. 

Also, students may not be able to perceive what the teacher sees in a geometric situation if they 

are at a particular level of the Van Hiele model and higher levels of understanding are required. 

It is impossible for learners to bypass or skip a level from the model. These situations result in 

misconceptions arising frequently. By discussion, a teacher can get pupils to explain how they 

came to their answers or rules and be able to analyze faulty interaction between the pupils‟ extant 

ideas and the new concept. When the teacher is able to understand the reason behind the 

misconception, it is corrected by challenging or contrasting it with the faithful conception. 

In geometry some common misconceptions arise: 

1. Identifying the Base and Height of a Triangle 

 

Invariably pupils are habituated by the standard triangle presented to them when the area of a 

triangle algorithm is presented: one with horizontal base and height. When faced with any 

triangle they use the „bottom‟ line as the base and the height „upwards‟ from the base. 

 

Example of misconception:  

 

Q. Find the area of the right angled triangle  

 

 

 

 

 

 

 

13cm 

12cm 

5cm 

 

Ans. Base = 5cm Height = 13cm 

Area  = 
2

HeightBase
  

  = 
2

135
 

                 = 32.5 sq cm  

Sue Cohen
Appendix C:



Suggested Remedy: 

 Teachers can allow students to examine different types of triangles, also with varying 

orientation to be better able to identify the Base and the Height in each. These can be 

drawn on paper or be cut out from Bristol board where students can identify the Base and 

height when triangles vary in their positions ( e.g. rotated) 

 Students can be given the option of turning their books to analyse shapes in case of 

spatial problems.  

 The relationship between Base and Height must be explained clearly as well: their 

relationship of being perpendicular to each other.  

 

2. Conservation Misconception 

Pupils often believe that the rules of invariance that apply to algebra also apply to 

geometrical shapes: there must be equality in all respects when A becomes B. This leads to the 

misconception that the perimeters are the same.  

Example of misconception:  

 

 



Suggested Remedy: 

 Different shapes of pentominoes can be used to demonstrate that same areas don‟t imply 

same perimeter. Students see that for the same area, perimeter can vary when they 

investigate by checking the perimeters of the pentominoes.  

 Using a geoboard and rubber bands, students can construct different rectangles of varying 

dimensions but with the same perimeter and compare the resulting areas. 

 

3. Angles: Larger Space means Larger Angle 

 

This misconception is frequently held by pupils as there is perceptual illusion between a 

larger turn and a larger space between the two lines making the angle. 

Despite the fact that similar angles are drawn on squared paper, the larger space of angle can lead 

a pupil to making this judgment. 

 

Example of misconception:  

           

 

 

     

 Angle A  Angle B 

 

Suggested Remedy: 

 The teacher can differentiate between „larger turn‟ and a „larger space‟ between the two 

lines making the angle 

 Geosticks can be used to show that the „turn‟ does not change when the lines which make 

the angle are extended. 

 Angles should be defined as the „amount of turn‟. 

Q. Compare the sizes of Angle A 

and Angle B. 

Ans. Angle A is smaller than Angle B 



 Modeling with two stick joined together of different lengths is important to overcome this 

common misconceptions with angles. 

 Other terms can be used to develop completeness of definition in relation to angles. eg. 

pivoting, rotation 

 Other modeling can be used. eg. clock hands  

 The teacher can allow students to measure the size of the angles with a protractor 

assuming that they know how to use a protractor. By doing that it creates a sense of 

conflict between an intuitive sense and evidence provided by the measurement.   

 

4. Shape Properties 

When student develop a concept image (a mental image of a shape) without a concept definition 

(a specified definition of the shape or its properties, they often identify examples of shapes, but 

will also fail to identify examples of shapes that are not identical to their own mental image of 

the shape or the shape prototype, i.e., the figure does not "look like" the shape. Although 

characteristics such as orientation and proportions are irrelevant to the defining properties of a 

shape, they affect whether students recognize certain shapes. 

Some of the common misconceptions of triangles are as follows: 

 Triangles have one point at the top and two points at the bottom 

 The bottom of a triangle is flat 

Some of the common misconceptions of rectangles are as follows:  

 Rectangles are always long  

 Rectangles have two long sides and two short sides 

 

 

 

 



Example of misconception:  

  

Suggested Remedy: 

 Teachers can expose students to a set of visual and/or concrete examples like shapes cut 

out of Bristol board.  

 Teachers can introduce the properties that define a shape. Instruction can help students 

move towards this understanding. 

 Children also need to see both examples and non-examples. For example, when 

introducing triangles, include many types of triangles (acute, right, obtuse, and 

equilateral), but also include non-triangles (three-sided objects with a wavy line, or a 

three-sided object with an opening). 

 Teachers can also give children a variety of examples that are different sizes and that 

have different orientations. 

 

 

5. Orientation and Rotation of Shapes  

Common shapes are not recognised unless they are upright or in their usual orientation. 

Identifying shapes when they are positioned in a "non-standard" way can be problematic, 



especially a square with a vertex at the bottom. A square with a vertex at the bottom is often 

identified as a rhombus or kite, and not recognized as square. A similarly non-aligned 

rectangle might be recognized as a parallelogram but not a rectangle.  

Example of Misconception: 

In the diagram below students may not recognize the second shape as the same square, but 

instead a diamond or a kite. 

 

Suggested Remedy: 

The reason for this is deeply rooted in human perception. The lesson for school children 

is twofold: first, it's a lesson on recognizing shapes.  

 

Second, it's a lesson on mentally rotating objects (or physically rotating your head to look 

at them) in order to perceive them more clearly. This can be conducted in different ways 

depending on the level of geometric thinking of the student. 

i) Pentominoes can be used to introduce rotations to show that there is no change in 

the nature and properties of a shape. The simpler shapes can be used for 



demonstrations then the use of more difficult ones. Students can turn their 

pages/books in order to analyse the shapes. 

 

ii) When students are introduced to the Cartesian plane it can be used to show how 

rotation of an object does not change the general nature and shape of it as shown 

below. 

 

iii) Jigsaw puzzles can be a stimulating tool that is used to help students deal with the 

misconception associated with rotating objects. At first they will attempt to 

actually rotate each shape to solve the puzzles and eventually will be able to 

project how the pieces will look before it is rotated to work faster. 

 

 

 

 



6. Perpendicular lines 

Vertical and horizontal lines are easily recognized as such, and quickly perceived as 

perpendicular to one another. But the angles between lines oriented differently are not so easily 

perceived as right angles.  

Example of misconception: 

Given the right angled triangles below students may identify only the pink and green triangles as 

right angled triangles since they can clearly identify the right angles using the sides which are 

vertical and horizontal. However, since the yellow triangle does not have a vertical side meeting 

a horizontal one, students may not be able to acknowledge the existence of the right angle. 

 

 

Suggested Remedy: 

Again the suggested solution is twofold: first, it's a lesson on recognizing perpendicular lines. 

Second, it's a lesson on mentally rotating perpendicular lines in order to perceive them more 

clearly. Rotation of perpendicular lines produces other ways in which they appear as shown 

below. 

 



The use of manipulative like geosticks set at right angles, or cut-outs of right angles can be used 

to demonstrate the various ways in which perpendicular lines appear.  

 The teacher first places the manipulative in the position where one arm is horizontal and 

the other vertical.  

 The fact that a perfect square can be formed at the point where the lines meet can be 

established since this can helpful in confirming that two lines are perpendicular at a point. 

 The teacher can then guide students to rotate the manipulative with the arms set in that 

position in relation to each other. They can then analyse the relationship between the 

position of the two arms and recognize that they are still perpendicular to each other. 

 

7. There Are Four Sorts Of Triangle: Scalene, Isosceles, Equilateral And Right-Angled 

When classifying triangles students identify any triangle which has a right angle as a right-angled 

triangle and fail to see that they can be classified as Scalene, Isosceles or Equilateral when 

required to classify them according to their sides. 

Example of misconception: 

Given the following triangles, classify them according to their sides: 

 

Students may classify the triangles as Right-angled, Isosceles and Equilateral respectively. 

Suggested Remedy: 

Teachers can formulate instructions appropriately and introduce classification of triangles 

according to their sides and according to their angles on separate occasions.  

The teacher can focus on one way of classification fully by doing sufficient examples and allow 

students to explore in their environment and discover types of triangles using one way of 



classifying. Students can express themselves verbally, using the appropriate terminology, and 

teachers can request them to explain the reason why they classify each triangle the way they did. 

On another occasion the same is done but by using the other method of classification- by their 

angles. 

 

8. Lines of Symmetry 

Students sometimes find more lines of symmetry than actually exist. Simple or convenient 

definitions that lines of symmetry „chop‟ shapes into half do not necessarily imply that these 

lines must also create one half the exact mirror image of the other. 

Example of Misconception: 

 

From the diagram above, the number of lines of symmetry is easily misinterpreted as 4. 

Suggested Remedy:  

 With the use of cut-out basic shapes the teacher can use the method of folding to derive 

lines of symmetry, as shown in the diagram below. 

 

 Information And Communication Technology (ICT) can be used to overcome this 

misconception. Numerous activities are available over the internet, and other interactive 

software can be made available by the teacher which guides the student through activities 

where students discover how to find lines of symmetry.  



9.  ‘…a rectangle is a long shape’…and…’a square is not a rectangle…’ 

When we ask a student to circle all the rectangles in some illustration, they do not circle the 

squares, demonstrating that their image of rectangle is too narrow. As they were introduced to 

the concept of rectangles as being “a long shape” they do not recognise a square to be a type of 

rectangle. 

Example of Misconception: 

 Circle the rectangles given the following shapes: 

 

Suggested Remedy: 

It is important for students to know that squares are rectangles: they are special rectangles, in 

that their sides are all the same length. According to van Hiele‟s model, geometric thinking 

progresses through levels. The accompanying vocabulary does as well. The formal definition of 

a rectangle needs to be re-introduced at the appropriate level. Students need to be told that they 

are parallelograms with at least one right angle. 

 

10. A regular shape is one that is common.  

A regular shape is not simply one that is common. A regular shape is one where all its sides and 

angles are equal. When students are exposed to a pentagon described as “regular” it is not 

because a pentagon is normally or commonly used.  

Example of misconception: 

Given the problem, “Find the size of each interior angle of a regular polygon with 5 sides.” 

students may automatically calculate the sum of angles in a polygon and since they are unaware 

http://thinkmath.edc.org/index.php/Square
http://thinkmath.edc.org/index.php/Side
http://thinkmath.edc.org/index.php/Length
http://thinkmath.edc.org/index.php/Parallelogram


of the fact that a regular pentagon means 5 equal sides and 5 equal angles, they are unable to 

proceed.  Some students may actually divide the sum of the angles by since it seems the logical 

thing to do. However, if given an irregular polygon they may apply the same method. 

Suggested Remedy: 

Students need to be exposed to examples of regular polygons as shown below. 

 

They can use a ruler, and by measuring each side, see that all sides are equal. In this process it is 

important that they acknowledge that a triangle is a type of polygon and the equilateral triangle 

would be a regular polygon 

When students are exposed to non-examples of the concept as well they are better able to 

distinguish between regular and irregular polygons. By seeing regular and irregular polygons 

together comparisons can be made and differences easily seen. 

 

 

 

 

 



11. Language 

Language is developmental and so therefore it is vastly different at different levels of geometric 

thinking. 

Example of Misconception: 

 

This explains why two people sometimes cannot understand each other or follow the thought 

process of the other. This situation is sufficient to explain why at times teachers fail to help 

students in geometry learning. The students and teachers have their own languages, and often 

teachers use a language of a higher level, which students do not understand. The van Hieles 

noted that providing students with information which is above their actual thought level would 

not help the students to move to the next higher level. On the contrary, it will take them to a 

lower level.  

Also, students are introduced most times to the same words in the subject of English Language. 

They learn their meanings to be different from when used in mathematics.  

At level 1 of Van Hiele‟s model some examples are: 

• corners, pointy 

• like a square 

• diamond 

• a square has four sides  

As opposed to the following at the higher levels: 

• angles 

• rectangular 

• rhombus or kite 

• a square has four equal sides and at least one right 

angle 

 



 

 

In the figure above the angles may be interpreted as “left angle” and “right angle” respectively. 

Another term easily misinterpreted is “solids”. Mathematically, stability or rigidity does not 

define a solid. A solid is a region of space enclosed by a 3-D figure. It may be a rigid structure 

but need not be. It may be open or closed. It may be regular or irregular.  

If not properly introduced, geometric terms, as well as other mathematical terms may be 

interpreted in the wrong way. 

 

Suggested Remedy: 

 When introducing new terms in geometry, and mathematics in general, especially if 

students already have knowledge of alternative meanings for them, teachers can insist on 

students using them verbally in their explanations of solutions to problems etc as much as 

possible. When students use them in context verbally as well as in their written solutions 

they become familiar with the proper terminology that is used. 

 In moving through levels of the Van Hiele model, students need to be told the reasons 

why terms that they are accustomed to using at the lower level change when they 

encounter them at higher levels.    

 Teachers can associate new terms with upgraded diagrams/representations/symbols etc., 

which students can connect easily to.  

For example, both shapes below are squares introduced at different levels: 

     



In the case of  “left angle” and “right angle”, the teacher can explain the origin of the term: 

“An angle is called right angle as the angle between them measures a 90.,or the 2 lines which 

makes that angle intersects perpendicularly... The term is a literal translation of Latin angulus 

rectus; here rectus means "upright", referring to the vertical perpendicular to a horizontal base 

line.” 

 

12. The diagonal of a square is the same length as its side. 

A square has four equal sides and at least one right angle. When observing the diagonals of a 

square, they “look” like the same length of each of the sides. This visual misinterpretation is 

common. 

Example of Misinterpretation: 

 

 

Suggested Remedy: 

 In an activity, Students can build a specific square of given dimensions using straws. 

They can measure and cut pieces representing the diagonals. By comparing the pieces of 

straws which represent a side with one which represent a diagonal they will be able to see 

that the lengths are different. By repeating with squares of various sizes they will 

conclude that the diagonal is always longer than the side of a given square. 

 The misconception can also be resolved by demonstrating on a white/blackboard. Draw a 

square with specific dimensions and draw in the diagonals. By placing a stick on the 

In the square ABCD students may say 

that AB = BD  



diagonal adjust the length of the stick to be the same. Students can now be shown that 

when the stick, which represents the diagonal of the square, is place on one side of the 

same square there is a difference in their lengths. 

 Students can also experiment in their own books by constructing various squares and 

with the use of a ruler, measure the individual sides and diagonals. Conclusions can then 

be made. 

 

13. Using a protractor:  

Students have the following misconceptions when using a protractor: 

 A protractor must always be placed in the horizontal position, regardless of the 

orientation of the angle being measured 

 When measuring angles always start from the right/left. 

Students need to be introduced properly to the instrument and its features, as with other 

instruments in mathematics. Proper use, and sufficient practice and formative assessment ensures 

that they are familiar with the instrument. They must be reminded that: 

 The point where the perpendicular lines intersect at the centre base of the protractor must 

be placed at the point at which the angle to be measured is located. 

 One of the arms of the angle to be measured must be aligned to the right or the left with 

the horizontal line at the base of the protractor. The angle is measured by looking at the 

graduations starting from zero.  

 

14. In Transformations: 

 The mirror line for a reflection does not need to be vertical or horizontal as misconcieved. 

o Students can mirror shapes etc using mirror lines of different slopes. 

o The use of miras placed in different positions/orientations demonstrates that 

mirror lines can be other than vertical or horizontal. 

 Rotations are not always about the origin as one thinks – they can be about ANY point.  

o Practical activities with graph paper and varying centres of rotation can resolve 

the misconception. 


