Mathematics Lesson 4 – Scale and Ratio Factors
	Lesson Topic:  Learn how to down size object using scale and ratio factors                     
Unit Topic:  Assignment: create down sized replica of World War I trenches 

Year Level:  9                                                            

Lesson Duration: 120 minutes  (double lesson), may require some work to be done at home             

	 

AusVELS 

Specific Lesson Outcomes for 
the students
  How will I determine if outcomes   have been met
 
 Solve problems using ratio and scale factors in similar  figures (ACMMG221
 
 Students learn problem solving skills associated with use ratio and scaling factors to produce a down sized replica.
In addition, students will employ knowledge of perimeter, area, volume and surface area. 
 Students are to create a downsized replica of the WWI trenches. They are to present their work in the following class. 
They will hand in their work via a clay/paper/cardboard model, computer simulation, or drawing (3D) along with workings out of the perimeter, area, volume, and surface area of their model and life size trenches.
 

	INTRODUCTION 
 
A class discussion is to be carried out on the previous topics covered (particularly perimeter, area, volume, and surface area). Students should have been informed of the assignment in advanced, to avoid shocking the students and allow time to wrap their head around which medium they are to present their replicas.

Explain the assignment to the students:

This assignment is to be done individually. 

Students are to create their own WWI trenches with the perimeter of 300m.

Students are then to create a downsized replica of their WWI trenches, and present it in the form of:

· Clay

· Paper/cardboard

· Hand drawn  (3D)

· Computer simulation

Materials may be supplied by the teacher/school such as:

Plane, Coloured paper and cardboard

Scissors

Glue

Clay

And computer access

The majority of the assignment should be completed in class time. It is possible for the wok to be done at home, however the assembly of the assignment must be done in class and seen by the teacher.

The replica can be of any scale that is less than less size and able to be moved by a single person. With accompanying pages of the workings out to be handed in also. This should include the perimeter, area, volume, and surface area of both the life size and replica model. Dimension, scale and ratio must be displayed on the model. 
The model is to be presented to the class next week. The students must include the method in which they used and why they chose the particular design.
 
	Key questions

Key organisational/

management issues
10-15 minutes

	PROCEDURE 

 
 Students are given 20 minutes to design a WWI trench with perimeter of 300m.

Teacher will walk around and assist where necessary.

Students will then decide how to present their replicas.
They will then start their calculations:

· Area

· Perimeter

· Volume 

· Surface area

· Dimensions 

· Scale and ratio factors

The diagram below shows a cross section of a trench that may help students form an image of how to present their replicas.
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Once calculations are complete students are permitted to assemble their replicas. This will take the remainder of the lesson and may continue over the next lesson or two before presentations.


 
	Key questions

Key organisational/

management issues
The remainder of the double lesson will be dedicated to the assignment.

Pauses to explain certain concepts, or to show a short clip on trenches, and stopping to re-enforce safety issue, such as do not run with scissors, can also be beneficial.

	CLOSURE 
 
The students may not complete the replicas by the end of this double lesson however they are permitted to take their replicas home and gather extra materials and ideas. 

Stress the importance of completing the assignment in class to the students, as getting their parents to help (or complete) their project will end up in a low grade.
 
 
 
 
 
 
 
	Key questions

Key organisational/

management issues
5mins
Stress the importance of completing the assignment

	RESOURCES
 Volume Worksheet

http://www.mathsisfun.com/numbers/ratio.html 
 
 
 Cross Section of Trench
 
 

	CRITERIA FOR ASSESSMENT OF STUDENT ACHIEVEMENT 
 

 
 
 
Score 

Comment

Measurement

/10

Ability to accurately measure and have dimensions, ratio and scale factors visible on model.

Problem solving

/5

Demonstrated abstract thinking. Model represents the trenches originally designed.

Strategies

/5

Method used to scale down the trenches were used correctly and efficiently.

Understanding

/10

Demonstrates understanding through the presentation of accurate measurement, problem solving and strategies. Accompanying workings out reflect this.

Presentation

/5

Clear, concise and accurate delivery of information.

Total

/35


 
 
 
 


 
