Auxillary Sums

Task Description

Students are given the sum "16 + 27" and asked to write as many equations relating to it as they can.  For example:
16 + 27 = 43

43 – 27 = 16

43 – 16 = 27

2x5 + 6 + 2x10 + 7 = 43 etc.

Following this, students are asked to write as many equations as they can relating to the sum:

47 + 47 + 47
This is an excellent activity to use either as an introduction to or consolidation of number patterns, strategies for addition, subtraction, multiplication & division, BODMAS equations or algebra.  It can also be varied further, and used a number of times.
Length of Task

This activity takes approximately 30 minutes to complete, including introduction and discussion time.
Materials

· Whiteboard & markers
Key Mathematical Concepts
· Mental arithmetic

· Inverse operations (+/-, x/÷)
· Equivalent expressions

· Simple equation construction
· Number patterns
Using the Activity
Introduction – whole group
Teacher writes the equation 16 + 27 = ? on the whiteboard, and asks students to consider what they know about this sum.  Students are encouraged to identify a variety of different solution strategies.  The students are then asked “Can you use this sum to make some more sums?  Can you make some related sums?  For example, if you know that 

16 + 27 = 43, then 43 – 27 = ?”
Individual/Group work

Students undertake the activity individually or in groups, with the teacher providing assistance as necessary.
As students complete the work

Teacher now asks students to write as many equations as they can that relate to the sum:

41 + 41 + 41

Review  - whole group
After students have completed the work (approximately 10 – 15 minutes), all the equations identified can be listed on the whiteboard, followed by a group discussion about the strategies used when finding these equations.
Prerequisite Knowledge

· Mental or written arithmetic, including the use of fractions.

Links to VELS

	Dimension
	Standard

	Working Mathematically (Level 3.25)
	Use of add and subtract as inverse operations to solve simple word equations

	Number (Level 4)
	Students explain and use mental and written algorithms for the addition, subtraction, multiplication and division of natural numbers (positive whole numbers).

They add, subtract, and multiply fractions and decimals (to two decimal places).

They use estimates for computations and apply criteria to determine if estimates are reasonable or not.

	Structure (Level 4)
	Students establish equivalence relationships between mathematical expressions using properties such as the distributive property for multiplication over addition (for example, 3 × 26 = 3 × (20 + 6))
Students recognise that addition and subtraction, and multiplication and division are inverse operations. They use words and symbols to form simple equations. They solve equations by trial and error.


Assessment

When working at VELS level 4, students will be able to identify a variety of different strategies to determine equivalent expressions to those presented to them.  These strategies should utilise some of the following mathematical facts:

· inverse operations (+/-, x/÷)

· equation rearrangement
· commutative and/or distributive laws for addition & multiplication
Teacher Advice
This activity provides teachers with a valuable insight into which students employ a systematic approach to solve equations, and what strategies they use to determine equivalent expressions.  Some students in the grade 6 trial group looked for patterns and introduced fractions into their solutions, whilst others chose to rearrange the initial equation.
Potential Student Difficulties
A number of students in the trial attempted to include fractions in their equivalent expressions, but were unable to accurately multiply and divide fractions.  This resulted in them creating erroneous equations and patterns.
Feedback
In the grade 6 trial class, 91% of students felt they had learned some new mathematics from this activity, although the teacher considered that a lower proportion of students achieved this.  96% of students considered they could now use this type of mathematics in other problems, and most felt challenged by the activity.

The teacher considered that the lesson goals had been met, and the session went as well as hoped.

A sample of the key learning elements identified by students in the trial include:


· How you can halve fractions over again and again, making math patterns.

· To learn other ways of answering the question and how to use different math strategies.

· To learn how to half and double and subtract and divide, plus, multiplication and to get my mind working.

· Halve, doubling, patterns in numbers, times, add, subtract and divide.
Sample 1

Working at VELS level 4
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This student has demonstrated multiple strategies to create equivalent sums, including addition, multiplication and division.  The understanding that multiplication and division are inverse functions is demonstrated in the choice of expressions – for example 47 x 3 and 23½ x 6.

Sample 2
Working at VELS level 4
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This student has identified number patterns, and demonstrates an understanding of decimals.  This student demonstrates an understanding of the commutative laws of addition and multiplication (e.g. 47 x 3 = 141, 3 x 7 = 141) and the inverse relationship between addition and subtraction (e.g. 16 + 27 = 43, 43 – 16 = 27) and multiplication and division (e.g. 47 x 3 = 141, 23½ x 6 = 141).
Sample 3
Working below VELS level 4
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This student demonstrates an understanding of the commutative laws of addition, and the inverse relationship between addition and subtraction in the choice of sums for the first activity.  There were not many examples, and the student clearly had difficulty in deciding how to create more, and did not demonstrate a recognition of the number patterns he/she created with the sums.
In the second activity, the student made errors when dividing fractions, although it appears he/she did attempt to use the inverse relationship between multiplication and division to generate sums that result in 141.  This student did not estimate the computations and therefore did not identify the error in their arithmetic.









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.

