

Mathematics Stage 4 (Year 8) – unit of learning
Further multiplicative thinking
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[bookmark: _Toc180492247]Rationale
[bookmark: _Toc112681289]The NSW Department of Education publishes a range of curriculum support materials, including samples of lesson sequences, scope and sequences, assessment tasks, examinations, student and teacher resource booklets, and curriculum planning and curriculum evaluation templates. The samples are not exhaustive and do not represent the only way to complete or engage in each of these processes. Curriculum design and implementation is a dynamic and contextually-specific process. While the mandatory components of syllabus implementation must be met by all schools, it is important that the approach taken by teachers is reflective of their needs, and faculty or school processes.
[bookmark: _Hlk112402278][bookmark: _Hlk112408500][bookmark: _Hlk112408586][bookmark: _Hlk112408794]The NSW Education Standards Authority (NESA) defines programming as ‘the process of selecting and sequencing learning experiences which enable students to engage with syllabus outcomes and develop subject specific skills and knowledge’ (NESA 2022). A program is developed collaboratively within a faculty. It differs from a unit in important ways, as outlined by NESA on their Advice on units page. A unit is a contextually-specific plan for the intended teaching and learning for a particular class for a particular period. The organisation of the content in a unit is flexible and it may vary according to the school, the teacher, the class and the learning space. They should be working documents that reflect the thoughtful planning and reflection that takes place during the teaching and learning cycle. There are mandatory components of programming and unit development, and this template provides one option for the delivery of these requirements. The NESA and department guidelines that have influenced this template are elaborated upon at the end of the document.
This resource has been developed to assist teachers in NSW Department of Education schools to create learning that is contextualised to their classroom. It can be used as a basis for the teacher’s own program, assessment, or scope and sequence, or be used as an example of how the new curriculum could be implemented. The resource has suggested timeframes that may need to be adjusted by the teacher to meet the needs of their students.

[bookmark: _Toc180492248]Overview
Description: this program of learning addresses content from the focus areas of Fractions, decimals and percentages, indicies and algebraic techniques. The lessons and sequences in this program of learning are designed to allow students to explore problems involving percentages, including GST, factorisation, and expansion of algebraic expressions and use index notation to establish the index laws.
Duration: this program of learning is designed to be completed over a period of approximately 4 weeks but can be adapted to suit the school context.
Explicit teaching: suggested learning intentions and success criteria are available for some lessons provided. Learning intentions and success criteria are most effective when they are contextualised to meet the needs of students in the class. The examples provided in this document are generalised to demonstrate how learning intentions and success criteria could be created.
[bookmark: _Hlk174522782][bookmark: _Toc112681290]Accessing the resources: this program of learning includes a range of student-facing and teacher resources. All resources can be accessed from the Stage 4 Unit 12 – Further multiplicative thinking catalogue page.

[bookmark: _Toc180492249]Outcomes
[bookmark: _Toc180492250]Core
A student:
· develops understanding and fluency in mathematics through exploring and connecting mathematical concepts, choosing and applying mathematical techniques to solve problems, and communicating their thinking and reasoning coherently and clearly MAO-WM-01
· represents and operates with fractions, decimals and percentages to solve problems MA4-FRC-C-01
· generalises number properties to operate with algebraic expressions including expansion and factorisation MA4-ALG-C-01
· operates with primes and roots, positive-integer and zero indices involving numerical bases and establishes the relevant index laws 
MA4-IND-C-01
· solves linear equations of up to 2 steps and quadratic equations of the form  MA4-EQU-C-01
The identified Life Skills outcomes that relate to this unit are MALS-FRC-01 – demonstrates knowledge of fractions in everyday contexts, 
MALS-PAT-01 – recognises and applies patterns in everyday contexts, MALS-ADS-01 – uses strategies for addition and subtraction.
Mathematics K–10 Syllabus © NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2022.

Prior to planning for teaching and learning, please consider the following:
Engagement
· How will I provide authentic, relevant learning opportunities for students to personally connect with lesson content?
· How will I support every student to grow in independence, confidence, and self-regulation?
· How will I facilitate every student to have high expectations for themselves?
· How will I identify and provide the support each student needs to sustain their learning efforts?
Representation
· What are some different ways I can present content to enable every student to access and understand it?
· How will I identify and address language and/or cultural considerations that may limit access to content for students?
· How will I make lesson content and learning materials more accessible?
· How will I plan learning experiences that are relevant and challenging for the full range of students in the classroom?


Expression
· How will I provide multiple ways for students to respond and express what they know?
· What tools and resources can students use to demonstrate their understanding?
· How will I know every student has understood the concepts and language presented in each lesson?
· How will I monitor if every student has achieved the learning outcomes and learning growth?

[bookmark: _Toc180492251]Lesson sequence and details
[bookmark: _Toc180492252]Learning episode 1 – multiplicative index laws
[bookmark: _Toc180492253]Teaching and learning activity
Students will investigate multiplying numerical terms with indices and establish the index laws for multiplying with indices and power of a power.
[bookmark: _Toc180492254]Syllabus content
· Establish the multiplication, division and the power of a power index laws, by expressing each number in expanded form with numerical bases and positive-integer indices
· Verify through numerical examples that 
· Apply index laws to simplify and evaluate expressions with numerical bases

Table 1 – lesson sequence and details
	Teaching and learning activities
	Required resources
	Registration, adjustments and evaluation notes

	Multiplicative index laws
Duration: 1 lesson
Learning intention
· To understand how to apply the index laws to simplify numerical expressions.
Success criteria
· I can expand numbers written in index notation.
· I can simplify numerical expressions using the multiplication index law.
· I can simplify numerical expressions using the power of a power index law. 
	· Multiplicative index laws PowerPoint 
· Appendix A, printed (one copy for teacher)
· Appendix B, printed (one copy per student)
	


[bookmark: _Toc180492255][bookmark: _Toc112681291]Learning episode 2 – fractions with indices
[bookmark: _Toc180492256]Teaching and learning activity
[bookmark: _Toc177031505]Students will revisit multiplying fractions through area models, using them to explore squaring and cubing a fraction. They will then consider the impact of higher powers on fractions.
[bookmark: _Toc180492257]Syllabus content
· Compare and generalise the effect of multiplying or dividing by a number with magnitude between zero and one
· Represent multiplication and division of fractions, including mixed numbers
· Represent numbers in index notation limited to positive powers
· Apply index laws to simplify and evaluate expressions with numerical bases
Table 2 – lesson sequence and details
	Teaching and learning activities
	Required resources
	Registration, adjustments and evaluation notes

	Fractions with indices
Duration: 1 lesson
Learning intention
· To be able to simplify and evaluate fractions with indices.
Success criteria
· I can write fractions with indices.
· I can square and cube a fraction.
· I can calculate the value of a fraction with indices.
· I can explain the multiplicative effect of indices on fractions.
	· Fractions with indices PowerPoint
· Appendix A and B, printed (1 copy per group of 3)
· Appendix C, printed (1 copy per pair)
	




[bookmark: _Toc180492258]Learning episode 3 – dividing with indices
[bookmark: _Toc180492259]Teaching and learning activity
Students will explore simplifying expressions by dividing numerical terms with indices. They will investigate why a numerical term with a zero index is equal to one.
[bookmark: _Toc180492260]Syllabus content
· Establish the multiplication, division and the power of a power index laws, by expressing each number in expanded form with numerical bases and positive-integer indices
· Establish the meaning of the zero index
· Apply index laws to simplify and evaluate expressions with numerical bases

Table 3 – lesson sequence and details
	Teaching and learning activities
	Required resources
	Registration, adjustments and evaluation notes

	Dividing with indices
Duration: 1 lesson
Learning intention
· To understand how to apply the index laws to simplify numerical expressions.
Success criteria
I can write numbers in index form.
I can simplify numerical expressions using the division-index law.
· I can simplify numerical expressions using the zero-index law.
	· Dividing with indices PowerPoint
· Appendix A, printed (1 teacher copy)
· Appendix B, printed, cut into cards (1 copy per pair)
· Appendix C (1 copy per group of 3)
	




[bookmark: _Toc180492261]Learning episode 4 – surplus factors
[bookmark: _Toc180492262]Teaching and learning activity
Students explore finding abundant numbers. They find the factors of terms and use Venn diagrams to find the highest common factor of terms.
[bookmark: _Toc180492263]Syllabus content
· Identify and list factors of a single term
· Determine the highest common factor (HCF) of 2 whole numbers


Table 4 – lesson sequence and details
	Teaching and learning activities
	Required resources
	Registration, adjustments and evaluation notes

	Surplus factors 
Duration: 1 lesson
Learning intention
To be able to find the highest common factor (HCF) within a set of terms.
Success criteria
I can find the factors of a term.
I can find the factors of an algebraic term.
I can identify common factors of a set of terms.
I can explain how to find the highest common factor.
	· Surplus factors PowerPoint
· Appendix A, printed (one per pair)
· Appendix B (printed copy for teacher)
	




[bookmark: _Toc180492264]Learning episode 5 – distribution centre
[bookmark: _Toc180492265]Teaching and learning activity
Students explore removing grouping symbols to simplify algebraic expressions.
[bookmark: _Toc180492266]Syllabus content
· Explain the role and meaning of grouping symbols in algebraic expressions
· Apply the distributive law to expand and simplify algebraic expressions by removing grouping symbols 


Table 5 – lesson sequence and details
	Teaching and learning activities
	Required resources
	Registration, adjustments and evaluation notes

	Distribution centre 
Duration: 1 lesson
Learning intention
· To be able to apply the distributive law to expand grouping symbols.
Success criteria
I can explain the role of grouping symbols in algebraic expressions.
I can expand algebraic expressions with grouping symbols.
I can simplify algebraic expressions that have been expanded.
I can explain what a binomial expression is.
	· Distribution centre PowerPoint
· Appendix A, printed (1 copy for teacher)
· Appendix B, C, printed (1 copy per group of 3)
· Appendix D, printed (1 copy per pair)
	




[bookmark: _Toc180492267]Learning episode 6 – factorising
[bookmark: _Toc180492268]Teaching and learning activity
Students learn how to factorise an expression by first finding the Highest Common Factor (HCF).
[bookmark: _Toc180492269]Syllabus content
· Factorise algebraic expressions using knowledge of factors and finding the highest common numerical factor (HCF) 
· Factorise algebraic expressions using knowledge of factors by finding a common algebraic factor, including expressions involving more than 2 terms, and verify the result by expansion


Table 6 – lesson sequence and details
	Teaching and learning activities
	Required resources
	Registration, adjustments and evaluation notes

	Factorising 
Duration: 1 lesson
Learning intention
· To be able to factorise algebraic expressions.
Success criteria
· I can write a list of factors for a number. 
· I can identify the HCF for a series of terms.
· I can factorise the HCF outside of grouping symbols in an expression.
· I can verify my factorised expression by expanding.
	· Factorising PowerPoint
· Appendix A, printed (1 copy per group of 3)
· Appendix B, printed (1 copy for the teacher)
· Appendix C (1 set printed and cut out per pair)
· Appendix D, printed (1 copy per pair)
	




[bookmark: _Toc180492270]Learning episode 7 – percentage increase
[bookmark: _Toc180492271]Teaching and learning activity
Students review their knowledge of increasing a quantity by a percentage and adapt their approach to include multiplicative thinking.
[bookmark: _Toc180492272]Syllabus content
· Apply knowledge of percentages to calculate quantities in various contexts
· Apply knowledge of percentage increases and decreases to solve problems in various contexts


Table 7 – lesson sequence and details
	Teaching and learning activities
	Required resources
	Registration, adjustments and evaluation notes

	Percentage increase
Duration: 1 lesson
Learning intention
· To increase a quantity by a percentage.
Success criteria
· I can find a percentage multiplier.
· I can increase a quantity using a percentage multiplier.
· I can use knowledge of percentage increases to make purchasing decisions.
	· Percentage increase PowerPoint
· Appendix A and B printed (1 copy each student)
· Appendix C printed (1 copy per pair)
· 1 device per pair
	





[bookmark: _Toc180492273]Learning episode 8 – percentage decrease
[bookmark: _Toc180492274]Teaching and learning activity
Students will learn, through a series of variation tasks, how to apply multiplicative thinking to questions involving a percentage decrease.
[bookmark: _Toc180492275]Syllabus content
· Apply knowledge of percentages to calculate quantities in various contexts
· Apply knowledge of percentage increases and decreases to solve problems in various contexts


Table 8 – lesson sequence and details
	Teaching and learning activities
	Required resources
	Registration, adjustments and evaluation notes

	Percentage decrease 
Duration: 1 lesson
Learning intention
· To be able to decrease a quantity by a percentage.
Success criteria
· I can find a percentage decrease multiplier.
· I can decrease a quantity by a percentage.
· I can use percentage decrease calculations to make justifications.
	· Percentage decrease PowerPoint
· Appendix A, B, C and D printed (1 copy per student)
· Appendix E, printed, cut into cards (one per group of 3)
	




[bookmark: _Toc180492276]Learning episode 9 – unitary method
[bookmark: _Toc180492277]Teaching and learning activity
This activity introduces how to use the unitary method to find unknown amounts.
[bookmark: _Toc180492278]Syllabus content
· Solve real-life problems involving percentages using the unitary method or other techniques
· 

Table 9 – lesson sequence and details
	Teaching and learning activities
	Required resources
	Registration, adjustments and evaluation notes

	Unitary method 
Duration: 1 lesson
Learning intention
· To be able to use the unitary method to answer questions involving percentages.
Success criteria
· I can find a percentage of a number.
· I can find 1% of a quantity.
· I can calculate 100% of a quantity using the unitary method.
· I can calculate any percentage of a quantity using the unitary method.
	· Unitary method PowerPoint
· Appendix A, printed (one copy per pair)
· Appendix B a C, printed (one copy each student)
· Appendix D (one A3 copy per group of 3)
· Appendix E (one copy cut into cards)
	




[bookmark: _Toc180492279]Learning episode 10 – GST
[bookmark: _Toc180492280]Teaching and learning activity
Students apply percentages to calculate the Goods and Services Tax (GST).
[bookmark: _Toc180492281]Syllabus content
· Apply knowledge of percentages to calculate quantities in various contexts
· Apply knowledge of percentage increases and decreases to solve problems in various contexts
· Solve financial problems involving percentages, specifically considering GST, profit and loss


Table 10 – lesson sequence and details
	Teaching and learning activities
	Required resources
	Registration, adjustments and evaluation notes

	GST 
Duration: 1 lesson
Learning intention
· To be able to use percentages to solve GST problems.
Success criteria
· I can explain what GST is.
· I can calculate the amount of GST to be added on.
· I can find the amount of GST included in the price
· I can solve percentage problems with GST.
	· GST PowerPoint
· Appendix A, B and D, printed (one copy per pair)
· Appendix C, printed (one copy per student)
	




[bookmark: _Toc180492282]Learning episode 11 – those special buys
[bookmark: _Toc180492283]Teaching and learning activity
Students use percentages to calculate the profit and loss of specific items for purchase. There is a focus on developing an understanding of how the language used in questions influences the approach to selecting appropriate strategies.
[bookmark: _Toc180492284]Syllabus content
· Apply knowledge of percentages to calculate quantities in various contexts 
· Apply knowledge of percentage increases and decreases to solve problems in various contexts
· Solve financial problems involving percentages, specifically considering GST, profit and loss


Table 11 – lesson sequence and details
	Teaching and learning activities
	Required resources
	Registration, adjustments and evaluation notes

	Those special buys 
Duration: 1 lesson
Learning intention
· To understand the difference between profit and loss.
Success criteria
· I can explain the terms profit and loss.
· I can calculate the sale price given the percentage profit or loss.
· I can use the unitary method to solve problems involving profit and loss.
· I can effectively use financial mathematics terminology.
	· Those special buys PowerPoint
· Appendix B and E, printed (one copy per pair)
· Appendix C and D, printed (one copy per student)
	




[bookmark: _Toc112681297][bookmark: _Toc180492285]References
This resource contains NSW Curriculum and syllabus content. The NSW Curriculum is developed by the NSW Education Standards Authority. This content is prepared by NESA for and on behalf of the Crown in right of the State of New South Wales. The material is protected by Crown copyright.
Please refer to the NESA Copyright Disclaimer for more information https://educationstandards.nsw.edu.au/wps/portal/nesa/mini-footer/copyright.
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