TOPIC

:
Volume

LEVEL

:
Primary 5

DURATION

:
60 min

OBJECTIVES
:

By the end of the lesson, pupils should be able to:

1. visualise 3D solids;

2. find the volume of a cuboid made up of cubes;

3. establish the relationship between length, breadth, height, base area & volume;

4. estimate the volume of a given object using the concept of volume.

PREREQUISITES
:

Pupils are expected to be able to :

1. perform learnt mathematical concepts i.e. the four operations and area; 

2. recall the formula of volume learnt in Primary Four;

3. practise their skills in estimation and approximation.

Teacher Activity
Student Activity
Time
Resources/




Remarks

Introduction

a) Teacher tunes the class into the new chapter by discussing the concept of volume.  She would ask the following questions:

(What examples can you find in your daily life, which depict volume?

(How can you apply the concept of volume in your daily lives?

b) Teacher shows the class 2 boxes 

of obviously different 

dimensions and asks the class

which box has the bigger 

volume.

c) Teacher again shows the class 2

boxes, this time, of quite

similar dimensions and asks 

students how can they be sure

which box has a bigger 

volume.

d) Teacher gets the students to

    participate in the “M&Ms

           Contest”, where they have to

           guess and write down the no. of     

           M&Ms in the container.


Students think and respond to the teacher.  

Examples may be fish tank or swimming pool.

The applications of the

concept of volume may be to know how much water to put in a fish tank.

Students’ responses may include using

green beans, marbles,

cubes or rice as well as the concept of 

conservation to make the comparison.

Students guess the volume of the container in terms of M&M

chocolates.
10 min
The lesson’s

introduction

is to help the

students recall

what they have 

learnt about

volume and

to help them

link 

mathematical

concepts to

daily life.

(2 boxes of

very different

dimensions & 2 boxes of very

similar

dimensions

(M&Ms

chocolates in

a transparent,

rectangular

container

Teacher Activity
Student Activity
Time
Resources/




Remarks

Development (Investigative)
Teacher instructs the class to get into their groups and distributes

the cubes to every group.

I     Forming 3D Solids

a) Teacher gets every group to form different solids with 6 cubes with the condition  

      that at least one face of a cube   

      must fit the face of another.
Students get into their

groups.

Students listen to the 

Teacher’s instructions.


15 min
(60 colour

cubes for

each group

In the process of

forming these

solids, students

get to visualise

various 3D

solids that have

b) Teacher observes the groups.

c) Teacher gets two 

group representatives to 

present, focusing on:

(How many different solids do you have?

(Do these solids have the same volume? Why?

(How many layers do the

regular solids have?

II    Layering of Cuboids

a) Teacher gets every group to 

      make rectangular solids layer 

      by layer and jot down their

observations of the length, 

breadth, height and volume.

They also need to discuss about their findings.

b) Teacher asks the groups the 

possible patterns or 

relationships that they have

spotted.

III  Estimation
a) 2 boxes of quite similar

dimensions are distributed to

each group.

b) Teacher asks the groups:-

      (Which box is bigger, just by

          looking?

c)  She then instructs the groups to

      compare the volumes of the 2

      boxes using the number of 

      cubes that they have and based

      on what they have learnt.


Students make their

solids.

Group representatives

talk about their solids.

Students make the cuboids, count the

number of cubes that

make up the length,

breadth, height, and

volume and write down

their observations in the form of a table.

Students may respond that 

Vol. = Base Area X Ht.

They may spot other

relationships and

respond to the teacher.

Students respond.

The groups listen to the

teacher’s instructions, then proceed with the task.


15 min

15 min


the same

volume.

Different

volumes of

cuboids can be

formed by

layering & this

would aid in the

students’

exploration of

relationships

among the

dimensions &

volume.

This activity

is to give the

students the

chance to apply

the concept of

volume to a

given problem.

(4 pairs of 

boxes with

quite similar

dimensions

Teacher Activity
Student Activity
Time
Resources/




Remarks

d)   Two group representatives 

would be nominated to share

       their findings with the class.

e) Teacher leads the class to 

discuss on the following issues:-

· Are the measurements of
of each box accurate?

· How can we get the exact

volumes of the boxes?

Conclusion

a) Before announcing the winner

for the “M&Ms Contest”, the

teacher gets the class to 

suggest definitions of volume

in their own words.

b) Teacher announces the winner.

c) Teacher gets the winner to tell

the class how he/she managed to make the best guess?  Is it a wild guess or a calculated guess?

d) Teacher concludes the lesson

by asking the class:-

· How do you make an

intelligent guess based on what

you  have learnt today?

Students get involved in a discussion on mathematical ideas, and situations.

The measurements of each box may be estimated since there may be spaces left in the box which cannot be filled by the cubes completely.

The class is eager to know the results of the contest and suggest definitions of volume enthusiastically.

Volume may be defined as the space taken up by a 3D object.

The whole class listens to the winner.  

Students respond to the 

teacher.  They may suggest getting a better estimation by looking at the base area and height of the container.


5 min
The lesson’s

conclusion is to

help the

students

consolidate and

summarise

what they have

learnt for the

day.

Introduction

Activity-based lessons enable students to be more involved in learning.  The use of manipulatives helps them to see and understand concepts in concrete terms.  Such lessons provide opportunities for students to create and discuss mathematical knowledge.

Getting students to work in a group to solve a particular problem enables them to interact and discuss.  They will be much more willing to speak up, explore ideas, make conjectures, explain and defend their ideas.  More meaningful learning takes place through such active social interactions with more competent peers.  A deeper understanding of concepts and principles can also be stimulated.

Students are more motivated to construct their own learning through the investigation of a problem, rather than to sit down and listen to the teacher’s explanations throughout the whole lesson.  Active learning is encouraged whereby the emphasis is on thinking and learning.

The role of the teacher is that of a facilitator.  She elicits responses from students by posing open-ended questions and using prompts.  She provides positive and constructive feedback to the students.  They are encouraged to participate freely since the teacher accepts all logical responses enthusiastically.  She also tries to question both right and wrong answers.  A non-threatening environment is provided for students to think and involve themselves in mathematical discussions.  They get feelings of success and are motivated to explore further. 
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Lesson Evaluation
Students are able to use the manipulatives to explain and illustrate concepts.  They would derive the formula for volume and practise their estimation skills through the hands-on activities.  They also demonstrate the ability to assess arguments and observations made by their classmates.  

There is evidence of students monitoring their own thinking processes (before, during and after solving the problems) when the teacher gets them to talk about their way of approaching the problem and getting the solution.  They are also able to reflect on and explain the choices made in problem-solving.  They can discuss and work together as a group to derive solutions for the problems.  Demonstrating a willingness in attempting to solve the problems, students are motivated to learn in class.

The coloured cubes and the boxes pose various limitations to the lesson.  The coloured cubes have edges of 2 cm and this makes it more difficult for students to calculate the volume, as compared to 1-cm cubes.   Additionally, the cubes do not hold well together when they are building the solids.  As for the boxes used for the last activity, the dimensions of these boxes are not in whole numbers.  These measurements which involve decimals may pose a problem to students who are not good in decimals.  On the other hand, these boxes and boxes which have round edges which do not allow the cubes to fit in exactly may enable students to estimate the volume of the boxes.  

Improvements can be made to the manipulatives used for the benefit of the students.  If possible, 1-cm cubes should be used for students to calculate the volume more easily.  The teacher can also provide blue tack for the students to stick the cubes together in order to build more stable solids.  Boxes of different sizes should be used for the last activity.  Small boxes should be included so that some of the students can use up all the cubes to get the volume.  

The teacher should also bring in bigger boxes which measure in metres, to help the students practise on different units of measurement.  They can also get inside the big boxes to better understand the concepts of space and volume.

Improvements can be made to the M&Ms Contest.  Instead of simply getting the students to guess the volume of the container in terms of the number of chocolates it can hold, she should extend the idea by getting the class to discuss why and how the chocolates can serve as a unit of measurement of volume.

Other improvements that can be made would be the teacher’s way of delivering the lesson.  Instructions must be clear and precise.  She must pay attention to her vocabulary and language used.  She should also try to anticipate the questions students may ask beforehand and get prepared for them.

In conducting the lesson, the teacher should improve on her questioning strategies.  She should ask questions that would elicit the desirable responses and lead the students throughout the lesson.
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