Painting a Room


Task Description

Students are given the following task:

You have been given 10 litres of paint to paint a room with.  If:
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· You only have to paint the four walls and ceiling (therefore NOT the floor)

· 1 litre of paint covered 16m2 with one coat

· The room had to have 2 coats of paint on each of the painted surfaces

What could the dimensions of the room be (ignoring the effect of any doors or windows in the room)?

The challenge to students is to manipulate the given information, combine it with previous knowledge on area and perimeter, and creatively use their own ideas to problem solve.  The practical and open nature of this task where multiple solutions exist provides an exciting opportunity for students to engage in this activity.
Key Mathematical Concepts 
· Measurement – area and perimeter of rectangles.

· Independent problem solving.

· Fractions and ratios
· Nets

· Pre-algebra
Prerequisite Knowledge

Strong links to prior knowledge of the measurement of area and perimeter of rectangles is made in this activity.

Some independent problem solving experience would be useful.

Links to VELS

	Dimension
	Standard

	Number (Level 4)
	Students use estimates for computations and apply criteria to determine if estimates are reasonable or not.

	Measurement, Chance & Data (Level 3.5)
	Estimation and measurement of surface area.

	Measurement, Chance & Data (Level 4.5)
	Calculation of total surface area of prisms…by considering their nets.

	Working Mathematically (Level 4.5)
	Identification of the mathematical information needed to solve a problem or carry out an investigation.

Development of simple geometric and algebraic models for real situations (more advanced approach).

	Structure (Level 5)
	Students use inverses to rearrange simple mensuration formulas, and to find equivalent algebraic expressions (for example, if P = 2L + 2W, then W = P/2 − L.


Assessment

To be working at VELS Level 4, students will demonstrate a mathematical approach to calculating the total surface area of the walls and ceiling, potentially using a net of the room as the basis from which to calculate the TSA.  Students will also demonstrate a grasp of the relationship between the width, height, depth and surface area of the room. 

More advanced students may use a pre-algebraic or algebraic approach to the problem, which would be working beyond Level 4.
Teacher Advice


This task is well suited to the conclusion of a unit of work that encompasses surface area.

Teachers in the trial considered similar, but easier, totally independent problem solving activities would be useful as a precursor to this task, to assist students in tackling the complexity of activity.

This activity required approximately 40 minutes of intensive work from the trial students.

Potential Student Difficulties

In the trial, some students found it difficult to complete the task through to presentation of an answer and were unable to provide explanation of their mathematical thinking, as independent problem solving of this complexity was a relatively unfamiliar experience for these students.

Possible Enabling Prompts

1. You have been given 10 litres of paint to paint one rectangular wall with.  What could be the dimensions?


2. You have been given 10 litres of paint to paint a room with.  If:


· You only have to paint the four walls and ceiling (therefore NOT the floor)

· 1 litre of paint covered 8m2 with one coat

· The room had to have 1 coat of paint on each of the painted surfaces

· The standard height of a room is 2.75m

The net of the ceiling and walls looks like this:






What could the dimensions of the room be (ignore the effect of any doors or windows in the room)?

Extension Suggestions

If the criteria above still applies but the room also had to include:

· 1 door which equalling 2m2; and

· 1 window which equals 4 m2 

What could the dimensions of the room be now?

Feedback
In the trial, teachers observed that this task was challenging for some students.  However, those students who proved unable to logically think through any process to provide answers enjoyed the lesson conclusion when students who did come up with answers presented their logic and conclusions to the class group.

All students in the trial were reported as being engaged and committed to solving the task.  The students were also excited and interested in the outcomes of their peers.

Solution

One possible solution to this activity is:

2 ends + 2 sides + 1 roof = 80m2
The easiest solution is if length, width and height are equal.  There are 5 squares, each square is 16m2, therefore length, width and height are all 4m.

Another approach is to use trial and error.

Use length = 4m, width = 5m, height = 3m.


Then area = 1 x 20 + 2 x 12 + 2 x 15 = 74m2 – too small.

Try width = 5.5, other dimensions same

Then area = 1 x 22 + 2 x 12 + 2 x 16.5 = 79m2 – getting closer etc..
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