STAGE 2 MATHEMATICS PATHWAYS
Assessment Type 2: Folio Task
Investigation of Correlation
Topic:

Statistics and Working with Data
A completed investigation should include:

· an introduction that outlines the problem to be explored, including its significance, its features, and the context
· the method required to find a solution, in terms of the mathematical model or strategy to be used
· the appropriate application of the mathematical model or strategy, including:
· the generation or collection of relevant data and/or information, with details of the process of collection

· mathematical calculations and results, and appropriate representations

· the analysis and interpretation of results

· reference to the limitations of the original problem.
· a statement of the results and conclusions in the context of the original problem

· appendices and a bibliography, as appropriate.
	Learning Requirements
	Assessment Design Criteria
	Capabilities

	1. Demonstrate an understanding of mathematical concepts and relationships.

2. Identify, collect, and organise mathematical information relevant to investigating and finding solutions to questions/problems.

3. Recognise and apply the mathematical techniques needed when analysing and finding a solution to a question/problem in context.

4. Make informed use of electronic technology to aid and enhance understanding.

5. Interpret results, draw conclusions, and reflect on the reasonableness of these in the context of the question/problem.

6. Communicate mathematical ideas and reasoning using appropriate language and representations.
	Mathematical Knowledge and Skills and Their Application

The specific features are as follows:

· MKSA1 Knowledge of content and understanding of mathematical concepts and relationships.
· MKSA2 Use of mathematical algorithms and techniques (implemented electronically where appropriate) to find solutions to routine and complex questions.
· MKSA3 Application of knowledge and skills to answer questions in applied contexts.
Mathematical Modelling and Problem-solving

The specific features are as follows:

· MMP1 Application of mathematical models.

· MMP2 Development of mathematical results for problems set in applied contexts.

· MMP3 Interpretation of the mathematical results in the context of the problem.

· MMP4 Understanding of the reasonableness and possible limitations of the interpreted results, and recognition of assumptions made.

Communication of Mathematical Information

The specific features are as follows:

· CMI1 Communication of mathematical ideas and reasoning to develop logical arguments.

· CMI2 Use of appropriate mathematical notation, representations, and terminology.
	Communication

Citizenship

Personal Development

Work

Learning




This task has been exemplified with the kind permission of N Rayson, Renmark High school

PERFORMANCE STANDARDS FOR STAGE 2 MATHEMATICS PATHWAYS
	
	Mathematical Knowledge and Skills and Their Application
	Mathematical Modelling and Problem-solving
	Communication of Mathematical Information

	A
	Comprehensive knowledge of content and understanding of concepts and relationships.

Appropriate selection and use of mathematical algorithms and techniques (implemented electronically where appropriate) to find efficient solutions to complex questions.

Highly effective and accurate application of knowledge and skills to answer questions set in applied contexts.
	Development and effective application of mathematical models.

Complete, concise, and accurate solutions to mathematical problems set in applied contexts.

Concise interpretation of the mathematical results in the context of the problem.

In-depth understanding of the reasonableness and possible limitations of the interpreted results, and recognition of assumptions made.


	Highly effective communication of mathematical ideas and reasoning to develop logical arguments.

Proficient and accurate use of appropriate notation, representations, and terminology.

	B
	Some depth of knowledge of content and understanding of concepts and relationships.

Use of mathematical algorithms and techniques (implemented electronically where appropriate) to find some correct solutions to complex questions.

Accurate application of knowledge and skills to answer questions set in applied contexts.
	Attempted development and appropriate application of mathematical models. 

Mostly accurate and complete solutions to mathematical problems set in applied contexts.

Complete interpretation of the mathematical results in the context of the problem.

Some depth of understanding of the reasonableness and possible limitations of the interpreted results, and recognition of assumptions made.
	Effective communication of mathematical ideas and reasoning to develop mostly logical arguments. 

Mostly accurate use of appropriate notation, representations, and terminology.

	C
	Generally competent knowledge of content and understanding of concepts and relationships.

Use of mathematical algorithms and techniques (implemented electronically where appropriate) to find mostly correct solutions to routine questions.

Generally accurate application of knowledge and skills to answer questions set in applied contexts.
	Appropriate application of mathematical models.

Some accurate and generally complete solutions to mathematical problems set in applied contexts.

Generally appropriate interpretation of the mathematical results in the context of the problem.

Some understanding of the reasonableness and possible limitations of the interpreted results, and some recognition of assumptions made. 
	Appropriate communication of mathematical ideas and reasoning to develop some logical arguments. 

Use of generally appropriate notation, representations, and terminology, with some inaccuracies.

	D
	Basic knowledge of content and some understanding of concepts and relationships.

Some use of mathematical algorithms and techniques (implemented electronically where appropriate) to find some correct solutions to routine questions.

Sometimes accurate application of knowledge and skills to answer questions set in applied contexts. 
	Application of a mathematical model, with partial effectiveness.

Partly accurate and generally incomplete solutions to mathematical problems set in applied contexts.

Attempted interpretation of the mathematical results in the context of the problem.

Some awareness of the reasonableness and possible limitations of the interpreted results.


	Some appropriate communication of mathematical ideas and reasoning.

Some attempt to use appropriate notation, representations, and terminology, with occasional accuracy.

	E
	Limited knowledge of content.

Attempted use of mathematical algorithms and techniques (implemented electronically where appropriate) to find limited correct solutions to routine questions.

Attempted application of knowledge and skills to answer questions set in applied contexts, with limited effectiveness.
	Attempted application of a basic mathematical model.

Limited accuracy in solutions to one or more mathematical problems set in applied contexts.

Limited attempt at interpretation of the mathematical results in the context of the problem.

Limited awareness of the reasonableness and possible limitations of the results.
	Attempted communication of emerging mathematical ideas and reasoning.

Limited attempt to use appropriate notation, representations, or terminology, and with limited accuracy.


STAGE 2 MATHEMATICS PATHWAYS
Investigation of Correlation
MATHEMATICAL INVESTIGATION
Correlation is one of the most common and useful tools of statistics. It describes the degree of relationship between two variables. For example, height and weight are related. That is, taller people tend to be heavier than shorter people. Your task will involve investigating the correlation between two variables using the knowledge, skills and concepts you have learned in Subtopic 7.4: Linear Correlation. You will be involved in gathering data, displaying it in a suitable manner, making calculations based upon the data and testing predictions /hypotheses and making valid and reasonable conclusions. You may work with a group to collect NUMERICAL data, source data from sources such as the Bureau of Statistics or conduct a survey to obtain the data. Using the data collected, investigate the correlation between your chosen variables. You will use an excel spreadsheet of your own to display the data, determine the extent of correlation between the two sets of data and produce a model that will allow you to make 'reliable' predictions. 
In addition to the two variables, you need to compare this data for TWO groups. You may choose to consider:
• Different age groups

• Different teams for sport based statistics

• Effect of varying the sample size

• Gender differences

Included in your mathematics for each set of comparative data should be:

• Scatterplots of data with the least squares regression line shown on it (when appropriate)
• Possible outliers (if any)

• Pearson's correlation coefficient (r)

• Coefficient of determination (r2)

• The slope (m) of the least squares regression line

• The y-intercept (c) of the least squares regression line

• The equation of the least squares regression line

• Interpolation and extrapolation (including examples)
Analysis/Discussion

Compare and contrast the results you obtained for each set of comparative data.

Critically analyse your results in regard to the implications of your model to predict an outcome. 
You should consider:

• The reasonableness of your outcome

• The appropriateness of the size of the samples used
• The information the data has provided
• The validity of any predictions made using this method
• Any assumptions or limitations of this investigation that could influence your results

• Possible improvements to your investigation and/or what would be the next direction.
USEFUL WEBSITES
Australian Bureau of Statistics- www.abs.gov.au

Census at School- http://www.abs.gov.au/websitedbs/cashome.NSF/home/home

Exploring Data - http://exploringdata.cqu.edu.au/datasets.htm
Here are some possible topics that you could investigate or choose your own topic but it needs to be approved by the teacher. Some possible sets of data you could choose are:

• Age and weight

• Age and reaction time

• Weight and height

• Length vs. width of leaves

• Height vs. hand-span

• Temperature vs. number of ice creams sold

• English marks vs. Maths marks

• Height or weight vs. shoe size

• Temperature vs. absenteeism rate from school

• Hours of homework vs. hours watching TV

• Hours of TV vs. test/exam result

• Time for run vs. distance thrown/jumped

• Average sentence length vs. age of intended reader

• Hours watching TV vs. hours listening to music

• Hours watching TV vs. hours of exercise

• Frog population and rainfall

• Position on the ladder and points scored "for"/against

• Number of kicks and no of goals

• Rate of exchange and time

• Goals scored and position on the ladder

• Male life expenditure and yearly government health expenditure

• Median age women have their first child and year

• People diagnosed with diabetes/other diseases and age

• Speed and stopping distances

• Number of card points and end of season rank

• No of injuries and position on the ladder

• No of smokers and years

• Height and the length of the football kick.

• Engine size vs. fuel consumption
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