Magic Mud 

Task Description

This hands-on introductory ratio task involves students investigating and recording the ideal ratio of ingredients (cornstarch to water) for creating magic mud. 
Length of Task

60 minutes
Materials

· Cornstarch, water, mixing bowls, spoons, small measuring containers, worksheet
Using the Activity
Introduction
Brainstorm, “What do you know about ratio?” and “What do we use ratio for?” The teacher lists the students’ responses. 
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The teacher demonstrates making magic mud with a ratio of 5 parts of cornstarch to 3 parts of water. The ratio is recorded on the board. The teacher places into a large clear bowl (for ease of viewing) 5 small measuring containers of cornstarch and 3 small measuring containers of water. The teacher emphasises the need for accuracy when measuring ingredients.  
A mixture with a ratio of 5:3 is too runny and the teacher seeks suggestions of ways to improve the consistency of the magic mud. The most common response is to add more cornstarch. The teacher measures out carefully another container of cornstarch into the mixture and asks the children what the ratio of cornstarch to water is now (6:3). This is recorded on the board. The teacher continues to combine the mixture while probing the students understanding of different ways to consider the ratio (e.g. double flour to water or 2:1). The teacher emphasises that it is important to keep accurate records so that the magic mud can be reproduced exactly the same way through following the recipe. The teacher asks, “What are some ways you can record the work that you are doing? Consider ratio, fractions, decimals and percentages.” 
Main Activity

The students are set the challenge of exploring and reporting on the perfect ratio of cornstarch to water for the best consistency of magic mud. In groups of 3-4, the students are provided with the ingredients and utensils to make their own mixture. The students record their trials and final “recipe”.   

Allow 30 minutes for student exploration and clean up. Students complete the magic mud worksheet. 
Reflection
Groups share with the whole class the process they undertook to develop the perfect magic mud recipe. A scribe notes on the board the different ways the groups recorded their ratio. 
Key points to emphasise:
· The order of the numbers for ratio is extremely important for conveying the accurate information, e.g. cornstarch to water should be written 5:3 not 3:5; 
· The multiplicative nature of ratio rather than additive;
· The importance of accurate recording of quantities and ratios for replication purposes;
· Other ways to record ratio, e.g. fractions, decimals and/or percentages.  
Key Mathematical Concepts
· Representation of simple ratios and their relationship to fractions, decimals and percentages.

Prerequisite Knowledge
· Understanding simple fractions, decimals and percentages.  
Links to VELS

	Dimension
	Standard

	Number (Level 4)
	Students use decimals, ratios and percentages to find equivalent representations of common fractions (for example, 3/4 = 9/12 = 0.75 = 75% =3 : 4 = 6 : 8).

	Working mathematically (Level 4)
	Students use the mathematical structure of problems to choose strategies for solutions. They explain their reasoning and procedures and interpret solutions. 


Assessment

To be working at Level 4, students should be able to:
· Adjust and record alterations in ratio depending on changes to quantities.

· Use ratio to compare the relationship between quantities.

· Use ratio to find equivalent representations of common fractions.
Extension Suggestions

For students who would benefit from additional challenges:

· Experiment with primary colours by creating different tints and shades through adding white or black. The students record the ratio of the original coloured paint to black or white paint. 

· Students could explore creating tints and shades of secondary colours. This element will require students to consider the ratio of three parts, e.g. blue, red and white when creating purple.  
· Science connection - Explore solids that do and do not dissolve in liquids. 

Teacher Advice and Feedback

The activity is highly enjoyable but rather messy. It would be advisable to obtain the assistance of a parent helper.  

The teachers were delighted with the high degree of mathematical language and discussion taking place during this task. 
Many of the groups presented the same ratio for the best recipe. An alternative approach would be for students to initially create magic mud using predetermined different ratios and to compare the magic mud with other groups. Afterwards, students could add water or cornstarch to the mixture to achieve a consistency with which they were happy.  

Potential Student Difficulties
It was observed that some children adjusted the ratios through adding more cornstarch and/or water but did not seem to be recording the additional amounts of each item. Therefore, their final recorded ratio was not a true representation of the magic mud they had created. Discuss the importance of accuracy in recording additional ingredients for replication of the recipe.   
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Students creating magic mud 

These students are exploring the different ratios of cornstarch to water to create the perfect magic mud mixture.
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Student work sample
Example 1: Working at Level 4

The completed table illustrates this student’s understanding of the multiplicative nature of ratio. 
Setting the scene: 


The Mattel Toy Company has employed you to create the perfect consistency for magic mud. They want you to experiment with the different ratios of cornstarch to water to develop the “just right” recipe. 


Please express the ratio in as many different ways as you can.








This activity is intended for use by teachers for research purposes only, as part of the Task Types and Mathematics Learning (TTML) project at Monash University.  No authority is granted for persons to use these activities beyond the scope of this project, without express permission of the TTML Project Leader.

