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WORKSHOP PROGRAM i GRADES4, 5,6 and 7

Sessionl: | WHAT THE 2014 ANA TELLS US ABOU Page?2
1 hour PROBLEMS WITH SPACE AND SHAPE IN GRADES 4, 5 AND 6
20 minutes | Study extracts from the 2014 ANA Diagnostic Report for Grades 4, 5 |

as well as extracts from the Grade 4 to 7 Shape and Space Overview
Session 2: | 2D SHAPES Page B
2 hours Study 2D shapes especially anglespmetric shapes, triangles, parts of

circles and quadrilaterals.
Session 3: | SYMMETRY AND TRANSFORMATIONS Page50
2% hours | Study symmetry and transformation contemiered in Grades 4 ta 7

Grade 4 to 7 Facilitatorés
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PROCEDURE FOR SESSION1

10 minutes USE NUMBERING TO ORGANISE THE PARTICIPANTS INTO 3 GROUPS

1 Number each teacher 1, 2 or 3.

1 All the 1s go together, all the 2s go together and all the 3s go together so that therg
three approximately equal groups.

40 minutes GROUPS ENGAGE WITH EITHER GRADE 4R GRADE 5 OR GRADE 6

Groups engage with thextract from the 2014 ANA Diagnostic Repamtd questions for the
Grade they have been allocated.

They also engage withtlier ade 4 to 7 Phase Overview
ASymmetry and @nrda niisFfroorprearttiyoanokfiscu3sizominbr eerar
when these two topics are taught in Grade 7.

Theythenwrite the answers on flip chart paper.
30 minutes GROUPSREPORT BACK TO THE WHOLE CLASS

Groupsexplain their answers to the rest of tlass

The rest of the class contribute to the discusséspecially to the question about common
Grade 7 errors.

(allow 80 minutes (1 hou20 minuteyfor this session

SESSIONI: WHAT THE 2014 ANA TELLS US AB
PROBLEMS WITH SPACE AND SHAPE IN GRADES 4,5 AND 6

In this session you study extracts from the 2014 ANA Diagnostic RepGtades 4, 5 and &s well as
extracts from the Grades 4 to 7 Shape and Space Phase Overview.

PROCEDURE

1 Everyone in the class is numbered 1 or 2 or 3.

1 All the 1s go together, all the 2s go together and all the 3s go together so that ttheee are
approximately equal groups.

1 Each group engages with a different grade (either Grade 4 or Grade 5 or Grade 6).

1) Each group reads through the extract for the Gtlaglg have been allocated and answers the questions
for that Gradeas well as questions dealing with the Grade 4 to 7 Phase Overview for 2D,Shapes
Transformationsnd 3D Obijects.

Each group writes its answers on flip chart paper.

2) The groups use these astto report back to the rest of the class.
The rest of the class contributes to the discussion

80 minutes or 1 hour 20 minutes

Grade 4 to 7 Facilitatoros 2
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GRADE 4
(pages 21 and 22 in the report)

In the Annual National Assessment (2014#iagnostic Report Intermediate and SerRirases
Mathematics, the authors analgis8rade 4, 5 and 6 responses to the Space and Shape questions

Inthe 2014 ANASGrade4 earnersé6 responses showed wea
9 Identification of symmetry of 2D shapes
1 Knowledge of propertiesf @D shapes and 3D objects.

According to the CAPS, in Grades 4 the learners deal 8§thmetry in Term 2he Properties of
2D shapes in Terms 1 and 3, and they deal with the Properties of 3D objects in Terms 2 and

SPACE AND SHAPE

In this content area, it was observed that learners performed well in naming 2-D shapes, as well as viewing objects. A
specific weakness observed was identifying the number of faces in a 3-D object.

a) Properties of 3-D objects

Learners were expected to name 2-D shapes and 3-D objects, as well as identify the faces of 3-D objects. Leamners
could easily identify the name of the 3-D object. However, the common error was an inability to count the number of
faces. Instead, most learners named the faces according to 2-D shapes. In the example below learners had to count
the number of faces of a 3-D abject.

The 3-D object marked C has r,‘_“_'j. lm:éK

Questions of this type require high order geometric skills as well as knowledge of faces, vertices and edges. A typical
error was the misinterpretation of the guestion by naming the faces of the shape, instead of identifying the correct
number of faces. In the example, the 3-D object is a pyramid and the correct answer is 5 faces. A high percentage of

learners reduced the complexity of the problem to a 2-D shape, which they are more familiar with. Hence, the common
response was a fnangle.

Remediation

Remediation must focus on progressing shifting learners from 2-D shapes to understanding properties of 3-D objects.
To assist learners, a more concrete hands-on approach of making 3-D objects using cut-out polygons in identifying and
counting the faces is required. Mathematics terminology should be incorporated when teaching 3-D objects.

Alternatively, revise properties of 2-D shapes and link these concepts to faces of 3-D objects.

Triangular prism 2 triangular faces  + 3 rectangular faces

Grade 4 to 7 Facilitatorés 3
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GRADE 4 (continued)

b) Properties of 2-D shapes

Learners are required to be familiar with characteristics and properties of regular and irregular 2-D shapes. Although
learners could easily name the 2-D shapes, they experienced difficulty in identifying regular and irregular 2-D shapes.
In the example below learners were required to recognize and name a 2-D shape.

What kind of shape is the given 2-D shape? State whether it is a regular or

irregular shape.
£ remklf vx
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Common errors observed were that learmners counted the number of sides, instead of naming the 2-D shape, and could
not identify the shape. In the example above the correct answer was a hexagon and the shape was irregular.

Remediation
Emphasis must be placed on making learners aware that regular shapes have equal lengths and irregular 2-D shapes
have different lengths. A range of different 2-D shapes, both regular and irregular, should be taught, placing emphasis

on counting the number of sides, in order to name the 2-D shapes. A simple table, as displayed below, could be used as
a possible strategy to remediate skills in identifying regular and irregular shapes.

Regular and Irregular Polygons

Name Regular Irregular
Triangle A A 3 sides
Quadrilateral Q 4 sides
Fentagon Q O 5 sides
Hexagon {i::> [::E:] 6 sides
Octagon O Q 8 sides

In the table above, regular and irregular shapes are provided. Using the table, above learners should be shown regular
and irregular shapes of triangles, quadnlaterals, pentagons, hexagons and octagons. The number of sides for each
shape should be indicated. The table can be used to show similarities and differences between different regular and
irregular shapes. For example, learners can observe differences between a regular quadrilateral and a regular pentagon.

Now answer the following questions:

Grade 4 to 7 Facilitatorés 4
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GRADE 4: PROPERTIES OF 3D OBJECTS

a) What did the ANAs expect therade 4earners to be able to dath regards to the properties of 3D
object®

The learners were expected to name 2D shapes and 3Doagutell as identify the faces
of 3D objects

b) What common error did Grade 4 learners make in the given questipage3?
The learners were expected to count the number of faces, but most learners named the faces

instead. However, the way the questiisgiveias &6écompl et e the sent el
6asking a question6é means that actually #Atr

c) What errors did the specific Grade 4 learner make in the given question?

This learner named the facésangle faces) ather than give the number of faces

d) Explain the remediation the authors of the report suggest for this type of error.

The authors suggest that the teachsiteuld use a more concrete haratsapproach e.g.
cut out nets and do activities where learnknk faces to 3D objects

Grade 4 to 7 Facilitatoros 5
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GRADE 4: PROPERTIES OF 2D SHAPES

a) What did the ANAs expect therade 4earners to be able to ddth regards to properties of 2D
shape®

The learners were expected to be familiar witlaracteristics and properties of nelgr and
irregular 2D shapes

b) What common error dithe Grade 4 learners make in the given questiopaget?

The learnersad difficulty identifying regular antfregular 2D shapes

c) What errors did the specific Grade 4 learner make in the givestiqn?

Thisleammecount ed t he number of sides instead
say if the shape wasgular or irregular.

d) Explain the remediation the authors of the report suggest for this type of error.
The authors suggest that tteachers must spend more time with the learners counting the

number of sides and hence naming the shapes, and also distinguishing between regular and
irregular shapes.

THE GRADE 4 TO 7 PHASE OVERVIEW (page 16 and 17)
Read through the Grade 4 to 7 Ph@serview for the Properties of 2D Shap8gmmetry and
Transformationss well asthe Properties of 3D Objects.

a) Use your experience to suggest common errors irhtieetopics in Grade 7.

b) Discuss how to remediate these errors.

Grade 4 to 7 Facilitatoros 6
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GRADE 5
(pages 32 t@4 in the report)

In the Annual National Assessment (20148iagnostic Report Intermediate and Senior Phases
Mathematics, the authors analgs8rade 4, 5 and 6 responses to the Space and Shape questions.

Inthe 2014 ANASGrade 51l ear ner s 6 weaveeakoessesirsthe ollowing areas

1 Transformation of 2D shapes
1 Knowledge of properties of 2D shapes and 3D obijects.

According to the CAPS, in GradBshe learners deal witfiransformations in Term 3 and e
Properties of 2D shapes in Terms 1 anai3g the Properties of 3D objects in Terms 2 and 4.

4.2.2.3 SPACE AND SHAPE

In this content area, it was observed that learners performed well in locating the position of objects, drawings of symbols
on a grid and indicating the type of view from a given picture. Specific weaknesses were experienced in describing and
naming transformations and identifying 3-D objects.

a) Transformations

By Grade 5 leamers are expected to demonstrate adequate knowledge and skills in describing transformations. The
skills assessed were naming the transformation when the position of an object is changed. In general, a high percentage
of learners could not identify the transformation of the shape. Leamners displayed limited knowledge of how to perform
two transformations to complete the transformation process. In the example below learners were required to name the
types of transformations illustrated.

Which transformation(s) changed the position of the shape from A to B?
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In the example above the words paosition and transformation were used to name the transformation from shape A to B.
However, two forms of transformation took place from shape A to B. Rotation and translation were the two transformations
which were the carrect answers. A good grasp of transformations is an important skill needed in the senior phase when
drawing and rotating lines and shapes in a Cartesian plane.

Remediation

A variety of strategies should be used to enhance learners’ knowledge on transformations. A more concrete hands-
on approach can be taught by using cut-out polygons and pasting them in different forms of transformation. Leamers
should highlight the transformations by naming each of them. The words “reflection” (flipping along a line), “rotation”
(spinning around a point) and “translation” (sliding) should be used regularly until learners are familiar with them. An
illustration of each of the three transformations, viz. “translation”, “reflection” and “rotation” has been shown below and

could be used as one of the strategies to consolidate understanding of these important concepts.

Grade 4 to 7 Facilitatorés 7
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GRADE 5 (continued)

A practical demonstration could be done by making learmers dance to a pre-recorded song in which the words “reflection”,
“rotation” and “translation” are used as each transformation is demonstrated in the dance. This could be a lesson
enjoyed by all learners.

Sy

Translation Reflection Rotation
b) Properties of 3-D objects

By Grade 5, learmners are expected to demonstrate good knowledge, skills and ability to distinguish, describe, sort
and compare shapes. Learners were assessed in knowledge of naming 3-D objects, finding the number of faces of
the affected object and naming the shapes of the faces. A high percentage of learners could not name a common 3-D
object and displayed limited knowledge in finding the number of faces and naming the shapes. In the example below the
learners were required to identify certain characteristics of a 3-D object.

Complete the table:

a8 Name of the ' Number I Name the shape(s) of

} object . of “EG_'A. the fac_o_s
l K—n\f\j&\ =1 :I(:«k . \E\ e

In the above example the naming of the 3-D object was incorrect. A high percentage of learners identified the object as
a triangle, instead of a triangular prism.

Remediation

A simple remediation strategy is to use concrete objects from our daily lives to enhance the naming of 3-D objects.
Recycled material can be used in which learners can unfold objects to view the various 2-D shapes that form the 3-D
object. Objects can be analysed by counting the number of faces. By making models of 3-D objects learners can see
how 2-D shapes are used to build 3-D objects. Use of toothpicks and jelly-tots will give the learners a clear view of
building 2-D shapes, naming them and then forming a 3-D object. The example below illustrate how a rectangular prism
is made up of 4 rectangles and 2 squares.

™ L™ L 'l L .[ T'—.[ I‘—.
. cl |. l Ir LI ) W= 8
Rectangle + Rectangle + Rectangle + Rectangle + Square + Square = Cuboid/Rectangular prism

Now answer the following questions:

Grade 4 to 7 Facilitatorés 8
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1) GRADE 5: TRANSFORMATIONS

a) What did the ANAs expect therade Searners to be able to dath regards to transforrians?
The learners were expected to describe the transformations when the position of an object
changed.

b) What common error did Grade 5 learners make in the given question?

I n general, the | earners coul dnot name t he

c) What errors didhe specific Grade 5 learnen page7 make in the given question?

This |l earner answered Aposition and transfo
(which is rotation and transformation)

d) Explain the remediation the authors of the report suggeshifs type of error.

The authors suggest that a more hadsapproach should be used and give the following

suggestions

- Use cutout polygons, transfortnemy st i ck it in the | earnersd
transformation

- Practise terminology

- Learnersdemonstrate reflections, rotations and translationa dance.

Grade 4 to 7 Facilitatoros 9
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2) GRADE 5: PROPERTIES OF 3D OBJECTS

3)

a) What did the ANAs expect therade Searners to be able to dath regards to the properties of 3D
object®

The learners were expectedrtame 3D ofects, to count the number of faces and to name
theshapes of théaces.

b) What common error did Grade 5 learners make in the given question?
The learners could not name a common 3D object and displayed limited knowledge in
finding the number of faces andming the shapes.

c) What errors did the specific Grade 5 learner make in the given queatioaged?
This learner could not name the 3D object, naming it a triangle rather than a triangular
prism.

d) Explain the remediation the authors of the repoggest for this type of error.

The authors suggest that the teachers use everyday 3D objects to practice nar@hg the
objects.

The faces of these objects can then be counted and named.

3D objects made from toothpicks and jeliys could be used to gt vertices, edges and
faces.

THE GRADE 4 TO 7 PHASE OVERVIEW (page 16 and 17)
Read through the Grade 4 to 7 Phase Overview for the Properties of 2D ,Syapeetry and
Transformationss well asthe Properties of 3D Objects.

a) Use your experience to ggest common errors in theréetopics in Grade 7.

b) Discuss how to remediate these errors.

Grade 4 to 7 Facilitatorés 10
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GRADE 6
(pages 45 to 47 in the report)

In theAnnual National Assessment (2018jiagnostic Report Intermediate and Senior Phases
Mathematics, the authoemalyse Grade 4, 5 and 6 responses to the Space and Shape questions.

Inthe 2014 ANASGrade 6l ear ner sé6 responses showed weak
1 Similarities and differences between rectangles and parallelog(parsof the Property of 2D

Shaes)
1 Properties of 2D shapes and 3D objects.

According to the CAPS, in Gradéshe learners deal with the Properties of 2D shapes in Terms 1
3 and the Properties of 3D objects in Terms 2 and 4.

SPACE AND SHAPE

In this content area it was observed that leamers performed satisfactory in identifying types of angles. However,
common errors and misconceptions were experienced in symmetry, viewing of objects, 2-D shapes and 3-D objects.

a) Similarities and differences between rectangles and parallelograms

Leamers in Grade 6 are expected to demonstrate knowledge and skills in distinguishing the properties of regular
polygons such as rectangles and squares. Knowledge of these properties is a basic requirement before learners are
exposed to other 4-sided figures (quadrilaterals) such as a rhombus and a parallelogram.

In the example below learners were required to complete the sentences using the properties of a rectangle and a

parallelogram.

Study the parallelogram and rectangle and complete the senlences

below
/ Parallelogram / F Reclanglv }

The, Dol aihui oia
Zeea oy sides of a reclangle and parallaloc '
equal in fenglh, st el
A

The parallclogram and :
arg reclangle each has b . 4 ;
of parallel sides, B —

In this example it was observed that the common error was the learners’ inability to display correct knowledge of
the properties of a rectangle and a parallelogram. The skill required was to identify the similanties and differences
between the two quadrilaterals. The properties of rectangles and parallelograms are part of a broader knowledge and
understanding of quadrilaterals. Learners are expected to know and understand the concept of a quadrilateral and how

the properties of all special types are similar and different.

Grade 4 to 7 Facilitatoréds 11
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GRADE 6 (continued)

Remediation

The purpose of this remediation is to teach learners how to identify the properties of all quadrilaterals prescribed for
Grade 6 by identifying similarities and differences between them.

Quadrifaterals

Quuadrilateral just means "four sides”

Any four-sided shape is a Quadrilateral.

But the sides have to be straight, and it has to be 2-dimensional.

{quad means four, lateral means side}. i
qs
ng"

80"
Properties e ol
Four sides (edges
. (edges) _ q
. Four vertices (cormers) &g° 0" qg
. The interior angles add up to 360 degrees: 8"+ NIE" + @4° + 507 = 360"  x 90" = 360°

Tvpes of Quadrilaterals

There are special types of quadrilateral:

s b ey

Parallelogram Rectangle Rhombus Square I::i Z;:::'((t:)i)) Kite
The Parallelogram
- - ~ A parallelogram has opposite sides parallel and equal in length.
Also opposite angles are equal (angles "a" are the same, and
angles "b" are the same).
a b,

NOTE: Squares, rectangles and rhombuses are all parallelograms. Thus, they all have opposite sides parallel and equal
in length, as well as opposite angles equal.

The Rectangle

=1 '

5 &

Arectangle is a four-sided shape which makes it a quadrilateral. It has all the properties of a parallelogram but all
four angles in a rectangle are 90>

Teaching strategies to reinforce the properties can include the following:
. Use concrete material to demonstrate the properties and differences of a rectangle and parallelogram; and,

. Use discovery method to investigate the properties by practically measuring the sides, angles and parallel sides.

Grade 4 to 7 Facilitatoréds 12
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GRADE 6 (continued)
b) 2-D Shapes

Learmers build on their previous knowledge of their understanding of quadrilaterals and identifying regular and irregular
polygons. At the Grade 6 level learners are expected to describe, sort and compare 2-D shapes in terms of the number
of sides, length of sides, as well as the sizes of the angles. Knowledge of 2-D shapes is a requirement for solving
problems on 3-D objects. It was observed that leamers had difficulty in identifying 2-D shapes when it was drawn within
a larger polygon.

In the example below, learners were expected to identify all the different 2-D shapes in a 8 sided polygon (octagon).

Name the THREE different 2-D shapes in the diagram?

Now answer the following questions:

Grade 4 to 7 Facilitatorés 13



