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LEARNING AND ASSESSMENT PLAN EXEMPLAR
Stage 2 Mathematics Pathways

	School
	___________________________
	Contact Teacher
	_____________________________________

	

	Other schools using this plan


	________________________________________________________________

	

	SACE

School Code
	
	Year
	
	Enrolment Code
	
	Program Variant Code (A–W)
	

	
	
	
	
	Stage
	Subject Code
	No. of Credits (10 or 20)
	
	
	

	
	
	
	
	
	
	2
	M
	P
	W
	20
	
	
	


COHORT/CONTEXT DESCRIPTION
	This should describe:

· the cohort of students (e.g. student background and learning needs) including brief description of reason for local program development (content and assessment variation) 

Students have completed Stage 1 Mathematics Pathways, Mathematical Applications or Mathematics and now wish to pursue a trade career in engineering, auto, building construction, plumbing or electrical.  These students may be Industry Pathways Program students who miss one lesson per week or blocks of time with TAFE course or work experience, and hence the reduced number of assessment tasks in the Mathematics Pathways program should be more manageable than a Mathematical Applications program. The Pathways program has been developed to teach aspects of Stage 2 Mathematical Applications topics specifically limited to trade contexts, and in addition, to give students further practice with formulae applicable to the nominated trades.


LEARNING PROGRAM DESIGN

	This should describe:

· how the learning program has been designed to engage the range of students in the cohort described above

· the intended delivery of the learning program (e.g. students will undertake elements of the program off- campus, program delivered over ten weeks)

· topic choices (e.g. option topics) and give details of negotiated topics.
The learning program includes Statistics, Optimisation, Applied Geometry and Mathematics and Small Business, which are four of the topics from Mathematical Applications, but the material used is relevant to trade contexts only. An extra five week topic on “Formulae for Trade Use” is added to give students extra practice at algebraic substitution, rearrangement and applications to problem-solving, e.g. cutting speed, thread size, and electricity. This precedes and overlaps with the Applied Geometry topic.

The program is delivered in five lessons of 50 minutes each per week. Students who miss lessons due to TAFE or work experience have access to a moodle, and deadlines for assessment tasks are negotiable. 


capabilities, literacy and NUMERACY OPPORTUNITIES

	This should explain:

· how the learning program provides opportunities for students to develop their capabilities and their literacy and numeracy skills (e.g. strategies and resources).

Capabilities

Students have opportunities for learning, personal development (especially in relation to their future trade career), communication in words and mathematical symbols, citizenship (especially related to the workplace and related financial and political issues) and for becoming more work ready.

Literacy and Numeracy skills

Students gain numeracy skills needed for work contexts with and without the use of ICTs.

They gain literacy skills in reading, interpreting, written analysis and discussions required in exercises, tests, and investigations.


	Recommended by Principal or nominee (signature)
	

	Date
	


	
	
	
	

	Signature of SACE Board Officer
	

	Date
	


	
	
	
	

	SACE Board Officer Number
	

	Approved / Not Approved

	
	
	
	

	Accession Number
	__________________
	Expiry date of Learning and Assessment Plan
	



Subject   Mathematics Pathways    Variant  ____    School _______________________________    Contact Teacher  ___________________________________

ASSESSMENT OVERVIEW

Complete the table below to demonstrate how the set of assessments addresses all of the learning requirements and assessment design criteria.

	Weighting of Assessment Types


	Name of Assessment 

 (as described in the assessment details following)

	Learning Requirements 

(Indicate the Learning Requirements addressed)
	Assessment Design Criteria

(Indicate the Assessment Design Criteria addressed)

	
	
	Demonstrate an understanding of mathematical concepts and relationships
	Identify, collect, and organise mathematical information relevant to investigating and finding solutions to questions/problems
	Recognise and apply the mathematical techniques needed when analysing and finding a solution to a question/problem in context
	Make informed use of electronic technology to aid and enhance understanding
	Interpret results, draw conclusions, and reflect on the reasonableness of these in the context of the question/problem
	Communicate mathematical ideas and reasoning, using appropriate language and representations
	Mathematical Knowledge and Skills and Their Application
	Mathematical Modelling and Problem-solving 
	Communication of Mathematical Information

	Assessment Type


	Weighting (%)
	
	
	
	
	
	
	
	
	
	

	Skills and applications tasks
	45
	1.
Statistics Test
	(
	
	(
	(
	(
	(
	1,2,3
	3,4
	1,2

	
	
	2.
Optimisation Test
	(
	
	(
	(
	(
	(
	1,2,3
	2,3,4
	1,2

	
	
	3.
Formulae Test
	(
	
	(
	(
	(
	(
	1,2,3
	
	1,2

	
	
	4.
Applied Geometry Test
	(
	
	(
	
	(
	(
	1,2,3
	2,4
	1,2

	
	
	5.
Maths and Small Business Test
	(
	
	(
	(
	(
	(
	1,2,3
	
	1,2

	Folio
	25
	Investigation – Statistics
	(
	(
	(
	(
	(
	(
	1,2,3
	2,3,4
	1,2

	
	
	Investigation – Use of Formulae
	(
	(
	(
	(
	(
	(
	1,2,3
	1,2,3,4
	1,2

	
	
	Investigation – Applied Geometry
	(
	(
	(
	(
	(
	(
	1,2,3
	2,3,4
	1,2

	External Assessment
	30
	Investigation- Business Feasibility Study
	Please refer to the Mathematics Learning Area Manual for details.


Eight to ten assessments. Please refer to the Mathematical Pathways Subject Outline.
 (Note:  to record any changes to the assessment outline, please use the Addendum to Learning and Assessment Plan attached.)
Subject   Mathematics Pathways  Variant  ____    School _______________________________    Contact Teacher  ___________________________________

ASSESSMENT DETAILS

Use the table below to provide details of the assessments designed to provide opportunities for the range of students in the cohort to show evidence of their learning against the performance standards.
	Name of Assessment 

(Assessment type)
	Description of Assessment (a description of the flexible, and where appropriate, negotiable, ways in which students show evidence that demonstrates their learning against the performance standards, including to the highest standard)
	Assessment conditions as appropriate (e.g. task type, word length, time allocated, supervision)

	Statistics Test
(Skills and applications task)
	Students demonstrate knowledge and skills in the following: interpreting tables and graphs; comparing two or more groups of data by calculating measures of centre and spread, drawing and analysing graphs, (i.e. histograms, stem plots, box plots), drawing conclusions; drawing and analysing normal distributions; graphing, calculating “r” and line of best fit and understanding correlation.

All questions are set in trade contexts. Routine and complex calculations are included. Use of the school’s laptop computers and/or graphics calculators is required. Some questions require interpretation of their results with evidence of reflection upon any simplifying assumptions made, and how this affects the reasonableness of the results. Clear and logical communication of solutions and correct use of notation and terminology are required in this assessment. 
	Approximately one hour under supervision

	Optimisation Test
(Skills and applications task)
	Students apply their knowledge and skills in solving questions/problems to determine the best/most efficient outcome: shortest path, shortest time, shortest spanning tree, maximum profit /minimum cost using linear programming. All questions are set in trade contexts. Routine and complex calculations are included.  The school’s laptop computers and/or graphics calculators may be used for graphing, but hand drawn graphs are acceptable. Some questions require interpretation of results with evidence of reflection upon any simplifying assumptions made, and how this will affect the reasonableness of the results. Clear and logical communication of solutions and correct use of notation and terminology are required in this assessment.
	Approximately one hour under supervision

	Formulae Test
(Skills and applications task)
	Students demonstrate their knowledge and skills in the following: substitution, rearrangement of formulae by pen and paper methods; use of formulae in spreadsheets; interpreting worded questions and applying formulae to solve. All questions are set in trade contexts. Routine and complex calculations are included. Clear and logical communication of solutions and correct use of notation and terminology are required in this assessment.
	Approximately one hour under supervision

	Applied Geometry Test
(Skills and applications task)
	Students demonstrate mathematical knowledge and skills in applying perimeter, area, volume formulae and Pythagoras theorem to solve problems; right-angled triangle trigonometry, sine rule, cosine rule, and more complex problem-solving. All questions are set in trade contexts. Scientific calculators are sufficient for this test. Discussion of assumptions and reasonableness is required.  Clear and logical communication of solutions and correct use of notation and terminology are required in this assessment.
	Approximately one hour under supervision

	Maths and Small Business Test
(Skills and applications task)
	Costs and other factors in setting up a business, profit and loss statements, Workcover and insurance, depreciation, taxation, including calculation of breakeven. Questions are set in a variety of trade contexts, including routine and complex calculations.  A graph may be done by graphics calculator, computer, or by hand. 
	Approximately one hour under supervision

	Statistics  Investigation

(Folio)
	Students apply their knowledge and skills in statistics to compare two sets of data on 2WD and 4WD cars: calculate means, medians, standard deviations, draw box and whisker plot and one other graph, correlate weight and fuel consumption. Discussion of relevant statistics, assumptions and reasonableness, as well as consideration of other factors outside the statistics calculations is required to conclude which type of car best suits their individual business/trade requirements. Students may use computers or graphic calculators. Clear and logical communication of solutions and correct use of notation and terminology are required in this assessment.
	1.5 hours under supervision

	Formulae Investigation

(Folio)
	Students use their knowledge and skills to apply the cutting speed formula, volume formulae and density formula to solve problems about choice of appropriate metals, and costing for a machined fitting. Using a spreadsheet, they produce a useful resource/reference on cutting speeds for different metals for their own future use in the workshop. Routine and complex calculations are required. Discussion of limitations and extensions is included. Clear and logical communication of solutions and correct use of notation and terminology are required in this assessment.
	2-3  lessons plus 2-3 weeks homework

	Applied Geometry Investigation

(Folio)
	Students apply their knowledge and skills to perform problem-solving calculations (perimeter, complex area and volume, Pythagoras theorem, right-angled trigonometry, sine rule, cosine rule) to do costings for a backyard renovation involving paving, cement volume, rainwater roof and tank volume, garden soil volume, roof beam and irrigation pipe lengths and angles. Routine and complex calculations are required. Discussion of feasibility, affordability, alternative structures etc. is required. 
	1 week of lessons plus 2 weeks homework

	Business Feasibility Investigation

(External Assessment)
	Students apply their knowledge and skills to calculate breakeven points for various packs of car cleaning products (routine).  They are required to change selling price and number of items sold, and investigate through calculations, the most feasible solution for their business scenario, taking taxation considerations into account (complex). Electronic technology is required for graphing. Discussion of assumptions, limitations and reasonableness is to be included. Clear and logical communication of solutions and correct use of notation and terminology are required in this assessment. 
	3 hours under supervision to complete the series of connected questions and the report.


Addendum to:

LEARNING AND ASSESSMENT PLAN

Stage 2 Mathematics Pathways 
	School
	___________________________
	Contact Teacher
	_____________________________________

	

	Other schools using this plan


	________________________________________________________________

	

	SACE

School Code
	
	Year
	
	Enrolment Code
	
	Program Variant Code (A–W)
	

	
	
	
	
	Stage
	Subject Code
	No. of Credits (10 or 20)
	
	
	

	
	
	
	
	
	
	2
	M
	P
	W
	20
	
	
	


CHANGES MADE TO THE LEARNING AND ASSESSMENT PLAN

	Describe any changes made to the Learning and Assessment Plan to support students to be successful in meeting the requirements of the subject. In your description, please explain:

· what changes have been made to the plan

· the rationale for making the changes

· whether these changes have been made for all students, or individuals within the student group.




PRINCIPAL ENDORSEMENT

The changes made to the Learning and Assessment Plan support student achievement of the performance standards and retain alignment with the subject outline.

Signature of Principal or nominee ___________________________________________  Date _______
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