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Year 7/8/9  Number and Algebra 

How many tiles in the border? (simplifying algebraic expressions) 

Learning goal Students will  
• have opportunities to improve their problem-solving and reasoning capabilities by 

seeing that there can be many different ways to view a problem 
• generalise a numeric problem into algebraic expressions for the general case 
• calculate the perimeter of a square  
• expand a binomial expression.  

Content 
description 

Number and Algebra – Patterns and algebra 
• Create algebraic expressions and evaluate them by substituting a given value for 

each variable (ACMNA176) (Year 7) 
• Extend and apply the laws and properties of arithmetic to algebraic terms and 

expressions (ACMNA177) (Year 7) 
• Simplify algebraic expressions involving the four operations (ACMNA192) (Year 8) 
• Apply the distributive law to the expansion of algebraic expressions, including 

binomials, and collect like terms where appropriate (ACMNA213) (Year 9) 

Problem-solving: Students develop the ability to make choices, interpret, formulate, model 
and investigate problem situations, and communicate solutions effectively. 

Reasoning: Students develop an increasingly sophisticated capacity for logical thought and 
actions, such as analysing, proving, evaluating, explaining, inferring, justifying and 
generalising. 

Big ideas Algebra as a generalisation of number; algebra as a problem-solving tool 

Resources Image of borders to project (see Appendices), 1 cm grid paper if you wish students to draw 
the image 

Reality 
Local knowledge Tile borders 

Link the reality to the students’ reality. 

Has anyone seen a water feature/pond? 

Is there one in a local park? What about tiles around a 
swimming pool? 

Can we put rocks along the edge of a waterhole? 

(Some pool images are in Appendix A or take your own pictures of local features.) 

   

How do we work out how many stones or pavers are needed around the outside of a water 
feature or pond? 

  

http://www.scootle.edu.au/ec/search?accContentId=ACMNA176
http://www.scootle.edu.au/ec/search?accContentId=ACMNA177
http://www.scootle.edu.au/ec/search?accContentId=ACMNA192
http://www.scootle.edu.au/ec/search?accContentId=ACMNA213
https://www.australiancurriculum.edu.au/resources/mathematics-proficiencies/
https://www.australiancurriculum.edu.au/resources/mathematics-proficiencies/
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Abstraction 
Hand/Mind How many red tiles are there in this border? 

This image is in Appendix B.  

Students look at the projected image and determine 
how many tiles there are in the coloured border.  

Allow students time to find the answer but don’t 
discuss the answer at all. Then encourage students to 
find different strategies to find the same answer. 

(You may think it is preferable for your students to 
have a copy of the image between each pair of 
students to discuss. Realise that this may result in 
students counting the tiles. This is fine for a first 
strategy, but encourage them to find other strategies 
as well.)  

After an appropriate amount of time and prompting: 

• How many tiles are there in the border? 

• Can you explain how you found your answer? 

The number of tiles is 36. Get that out of the way early as the point of the exercise is to look 
at the different problem-solving strategies students use rather than the answer itself. 

Different strategies students may use are: 

• 10 across the top, 10 across the bottom and 8 down each side in between: 
10 + 10 + 8 + 8 = 36 

• 10 on each side and 8 on top and bottom in between the sides: 10 + 10 + 8 +  8 

• 8 on each side and 4 in each corner: 4 × 8 + 4 

• 10 on each side except there are 4 tiles counted twice so take 4 away: 4 × 10 − 4 

• Area of the large square subtract area of the smaller white square: 
10 × 10 − 8 × 8 = 102 − 82  

For each strategy (take plenty of time with this process as this is a key part of the lesson): 

• Ask the student to explain, then you repeat the explanation and check you have their 
meaning correct. This is a key aspect of the lesson to ensure everyone understands 
the approaches as best they can. 

• If the strategy is wrong, try not to correct the strategy but explain it; the student 
may self-correct or you may gently point out the logic error. Reinforce that errors 
are an important part of problem-solving. We need to make mistakes and learn from 
them; this is how we grow as problem-solvers. 

• Draw a small picture of the strategy 
(e.g. see on right)  

• Write the number sentence that gives 
the answer. 

• How is it that they all arrive at the same answer? [It’s just different ways of thinking 
about the same problem.] 

Repeat the problem with at least one more grid 

• A 7 × 7 grid is in Appendix C. 

• Think about how much practice your students will need with a series of grids with 
known side length to fully understand the strategies before moving to algebra. 
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Mind Now extend the problem to algebra 

Imagine that we don’t know the number of tiles across the edge of our water feature (or 
garden bed). It is still square but we are going to use a variable to represent the number of 
tiles in one edge.  

What letter will we use? [𝑛𝑛, 𝑡𝑡, etc.] 

Clearly define the variable:  

• Let 𝑛𝑛 be the number of tiles along one edge of the square pond. 

Now the students are to write each number sentence from the strategies above in terms of 
𝑛𝑛 and show that mathematically they are all equal algebraically. 

• 𝑛𝑛 + 𝑛𝑛 + (𝑛𝑛 − 2) + (𝑛𝑛 − 2) 
= 2𝑛𝑛 + 𝑛𝑛 − 2 + 𝑛𝑛 − 2 
= 4𝑛𝑛 − 4 

• 4 × (𝑛𝑛 − 2) + 4 
= 4𝑛𝑛 − 8 + 4 
= 4𝑛𝑛 − 4 

• 4 × 𝑛𝑛 − 4 
= 4𝑛𝑛 − 4 

• 𝑛𝑛2 − (𝑛𝑛 − 2)2 
= 𝑛𝑛2 − (𝑛𝑛2 − 4𝑛𝑛 + 4) 
= 𝑛𝑛2 − 𝑛𝑛2 + 4𝑛𝑛 − 4 
= 4𝑛𝑛 − 4 

• Notice that the method using area requires binomial expansion. If students have not 
been exposed to binomial expansion, use the distributive law to simplify this 
strategy algebraically. 

All solutions are equal to 4𝑛𝑛 − 4. This is an interesting result; notice that no matter how we 
think about it, the algebra gives us the same result. 

Go back and test this result with each grid you used: 𝑛𝑛 = 10,𝑛𝑛 = 7 etc. 

Mathematics 
Language/  
symbols 

strategy, variable, substitute, algebraic expression, equation, equivalent expressions 

Practice Depending on where this activity is used, students could consolidate with: 

• other algebraic problem-solving (simpler or more complex) 

• work on binomial expansion using this activity as an application 

• other activities where a variety of strategies are possible. 

Connections Algebra as a problem-solving tool; using pond borders activity to build algebraic expressions; 
“number talks” provide examples of different ways of viewing things (search internet for 
examples).  

Reflection  
Validation The validation in this exercise is from finding the same algebraic expression for the number 

of tiles regardless of the strategy used. 

Extension Flexibility. Look at different-shaped ponds or borders, including irregular shapes. 

Reversing. Give the total number of tiles and ask students to calculate how many tiles in the 
side edge of the square pool. 

(𝑛𝑛 − 2)2 
= (𝑛𝑛 − 2)(𝑛𝑛 − 2) 
= 𝑛𝑛(𝑛𝑛 − 2) − 2(𝑛𝑛 − 2) 
= 𝑛𝑛2 − 2𝑛𝑛 − 2𝑛𝑛 + 4 
= 𝑛𝑛2 − 4𝑛𝑛 + 4 
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Generalising. Algebra is the generalisation of arithmetic. The same laws and properties that 
apply to arithmetic also apply to algebraic terms and expressions. 

Changing parameters. Students develop an algebraic expression to calculate how many tiles 
around the edge of a rectangular pool that is 𝑎𝑎 tiles by 𝑏𝑏 tiles. 

Teacher’s notes 

• Although one aspect of this task uses binomial expansion, the task can still be used if students are not 
proficient in this. 

• Suggestions in Local Knowledge are only a guide. It is very important that examples in Reality are taken 
from the local environment that have significance to the local culture and come from the students’ 
experience of their local environment. 

• Students need to be taught the skill of visualising: closing their eyes and seeing pictures in their minds, 
making mental images; e.g. show a picture of a garden pond, students look at it, remove the picture, 
students then close their eyes and see the picture in their mind; then make a mental picture of a 
swimming pool. 

• Useful websites for Aboriginal and Torres Strait Islander perspectives and resources: www.rrr.edu.au; 
https://www.qcaa.qld.edu.au/3035.html   

• Explicit teaching that aligns with students’ understanding is part of every section of the RAMR cycle and 
has particular emphasis in the Mathematics section. The RAMR cycle is not always linear but may 
necessitate revisiting the previous stage/s at any given point. 

• Reflection on the concept may happen at any stage of the RAMR cycle to reinforce the concept being 
taught. Validation, Application, and the last two parts of Extension should not be undertaken until 
students have mastered the mathematical concept as students need the foundation in order to be able 
to validate, apply, generalise and change parameters. 

  

http://www.rrr.edu.au/
https://www.qcaa.qld.edu.au/3035.html
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Appendices 

Appendix A: Decorative and square pond borders 

 
https://www.ideaspectrum.com/help/2016/arch/addingapond.php 

 
http://www.lushome.com/21-garden-design-ideas-small-ponds-turn-backyard-landscaping-tranquil-retreats/77566 

  

https://www.ideaspectrum.com/help/2016/arch/addingapond.php
http://www.lushome.com/21-garden-design-ideas-small-ponds-turn-backyard-landscaping-tranquil-retreats/77566
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https://i.pinimg.com/736x/e0/43/a0/e043a01328004f355b0a2c8686259210--pond-ideas-patio-ideas.jpg  

 
http://arroyosecoconstruction.squarespace.com/arroyosecoblog/2015/11/13/stepping-down-pool-stairs-and-masonry  

  

https://i.pinimg.com/736x/e0/43/a0/e043a01328004f355b0a2c8686259210--pond-ideas-patio-ideas.jpg
http://arroyosecoconstruction.squarespace.com/arroyosecoblog/2015/11/13/stepping-down-pool-stairs-and-masonry
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Appendix B: 10 by 10 grid 

 

This is a 10 by 10 grid.  
We have shaded the outside border red. 
How many red squares are there? 
 

          

          

          

          

          

          

          

          

          

          

 

 

 

 

Explain how you arrived at your answer. 
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Appendix C: 7 by 7 grid 

 

This is a 7 by 7 grid.  
We have shaded the outside border red. 
How many red squares are there? 
 

       

       

       

       

       

       

       

 

 

 

 

Explain how you arrived at your answer. 
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