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( Each cuboid is made of 1-centimetre cubes which are not drawn to scale.

1. Referring to Cuboid A, we refer to the length, breadth and height of a 

solid as shown.  We can find out these measurements of the above cuboids by counting the number of cubes.  The total number of cubes used to build the cuboid is the volume of the cuboid since volume is the amount of space taken up by a three-dimensional object. 

2. Please complete the table below by referring to the above cuboids.  You 

may play with the colour cubes that your group has, to help you visualise the cuboids.


Measurements (cm)
Volume (cm3)


Length
Breadth
Height
Total no. of cubes
Length X Breadth X Ht

A






B






C






D






3 (i)  Trace out the base of one of the above cuboids on the space 

         provided below.

(ii) What is the shape that you have traced out?

(iii) What is the area of this shape?

(iv) What is the formula of area?

(v) Can you express the formula, Volume = Length X Breadth X Height,

      in another way, by substituting the formula of area?

(vi) Have fun trying it out with other cuboids as well!!! 
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Objective of Activity One

This activity is designed to enable students to have a better understanding of the concept of volume.  It is hoped that students would see that volume is the amount of space taken up by a three-dimensional solid.  They would deduce that the formula,

Volume of cuboid = Base Area X Height is an extension to the formula, 

Volume of cuboid = Length X Breadth X Height.

Brief Description of Activity One

The teacher would get the group of weaker students to sit together and play with the manipulative (colour cubes).  She would inform them that they are to carry out the activity together.  They can talk, ask questions, check on one another’s mistakes and help one another to do the activity but they have to fill in the table and complete the activity sheet individually.

The teacher would then proceed to ask them where is the length, breadth and height of Cuboid B.  She would also ask them for the formula of volume.  Then, she gets them started by building the cuboids.  The teacher observes and checks on the students from time to time, assuming the role of a facilitator.
Objective of Activity Two

For students who have understood the concept of volume, Activity Two builds up on what they have learnt by giving them more practice on the concept.  They are required to draw nets of cuboids.  This activity helps them to visualise 3D solids as well as to apply the concept of volume.  In the process, their geometrical skills would be applied too.

 Brief Description of Activity Two

The teacher would get the group of average students to sit together and share the provided materials such as grid paper, scissors and masking tape.  The teacher gets them started by reminding them to read the instructions on the Activity Sheet carefully.  She tells them that they can interact and discuss with one another on how to go about completing the task.  Every student has to fill in his own Activity Sheet — this is to assess how much the student has learnt through this activity.
The teacher observes the group from time to time.  She needs to listen to their discussion, follow their reasoning and lead them to talk about which is the best method and so on.  She should also build up their confidence by giving students opportunities to feel sense of success.
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1. The flat shape may be folded to make a cube.  This flat shape is called a net of the cube.  You may draw the shape on a piece of paper, cut it out and fold it to make it into a cube.  As the squares below are not drawn to scale, you need to measure and draw exact squares before cutting the shape out.




2. A cube is a cuboid with equal length of edges.  Likewise, there are also       

nets of cuboids.



   This cuboid is 2 cm by

. . . and here is a net for it.

                  3 cm by 4 cm . . .                                                                                    

So, cut out the net and fold it to convince yourself!

3. Draw a net for a cuboid of any size that you like on the grid paper 

provided.

(i) What are the dimensions of your cuboid?

(ii) Shade the part of the net on the grid paper which represents the

        base area of the cuboid.

(iii) What is the base area of your cuboid?

(iv) What is the volume of your cuboid?

4. Try drawing nets of other kinds of solids.  You may start by exploring 

what kinds of solids the following nets represent.




                                                             

5. Reflect on what you have learnt from the above activity.  

                                                                        

NCM506
Task Three
Activity Two
Prepared by Teo Yen Yen

07 Oct 98                   


Objectives of Activity Three

This activity which is of an investigative nature, serves as a follow-up enrichment for the top 10% of the class.  It extends beyond the concept of volume.  It is no doubted that the students would be highly motivated to experiment the situation presented.  

In the process of discovering patterns and relationships, this activity provides opportunities and incentives for the students to sharpen their problem-solving skills.  The development of their ability to learn actively, to reason, to visualise and to make connections in the network of ideas can be achieved.

Mathematical thinking can also be promoted through this activity.  Students need to apply acquired knowledge and mathematical skills in order to make decisions, be aware of their metacognitive processes and to solve the given problem.

Brief Description of Activity Three
The teacher would explain the task to this group of top students.  She encourages them to explore, experiment and discuss the mathematical ideas pertaining to the mathematical situation.  

She would get them to discuss what kind of manipulatives they can make or adapt to help them solve the problem more efficiently.  She emphasises that identifying patterns and relationships are more important than getting the answers.  She gets them to think about the questions, “Why is it this way?”, “Is it the same if I increase the volume of the cube?”, “What can my hypothesis be?”, “How can I prove whether my hypothesis is correct or not?” so on and so forth.
Nanyang Technological University

National Institute of Education

Post-Graduate Diploma in Education

(Primary – 1998/1999)

Curriculum Studies

Name


:
Teo Yen Yen

Module No

:
NCM 506

Module Title

:
Fostering Mathematical Thinking

Tutor


:
Dr Soon Yee Ping

Tutorial Group No
:
14

Task Three

:
Activities One, Two & Three

Name
:




Date

:

Class
:




Setter
:  Miss Teo Yen Yen


Are you game enough to investigate the following problem?

Try the following activity.  Make a cube of 8cm3 (made up of eight 1-cm small cubes).  Colour the 6 outer faces of the cube. You will see that it has 0 small cube with zero painted face, 0 cube with one painted face, 0 cube with two painted faces, 8 cubes with three painted faces and 0 cube with four painted faces.  

Repeat the procedure with cubes of volumes 27 cm3, 64 cm3, 125 cm3 and 216 cm3.  Tabulate your results such as the following:-

Number of Painted Faces


0
1
2
3
4


0 cube
0 cube
0 cube
8 cubes
0 cube
8 cubes






27 cubes






64 cubes






125 cubes






216 cubes

Spot for any patterns and try to explain them.
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Solutions for Activity Three

Number of Painted Faces


0
1
2
3
4


0 cube
0 cube
0 cube
8 cubes
0 cube
8 cubes

1 cube
6 cubes 
12 cubes 
8 cubes
0 cube
27 cubes

8 cubes
24 cubes
24 cubes
8 cubes
0 cube
64 cubes

27 cubes
54 cubes
36 cubes
8 cubes
0 cube
125 cubes

64 cubes 
96 cubes
48 cubes
8 cubes
0 cube
216 cubes

The patterns may be as follows:-

· The number of cubes with 0 painted face depends on the number of layers (height) of the cube.  These cubes are the ones submerged inside the large cube and this explains why they did not get painted at all.

· The number of cubes with 1 painted face depends on the number of cubes on the edges as well as the number of layers.  These cubes are not located on the edges.  They are surrounded by cubes which have 2 or 3 faces painted.

· The number of cubes with 3 painted faces is consistent.  These cubes are those located at the corners of the large cube.

· No cube has its 4 faces painted since every cube has at least 3 faces which come into contact with other cubes.  Note that a cube has only 6 faces.  
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