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SACE Stage 1 Mathematical  Methods 
 

Dogball – a study of bounce 
 

Name:______________________________    Class:_____________ 
 

 

 Concepts and Techniques Reasoning and Communication 

A 

Comprehensive knowledge and understanding of concepts and relationships. 

Highly effective selection and application of mathematical techniques and algorithms to 
find efficient and accurate solutions to routine and complex problems in a variety of 
contexts.  

Successful development and application of mathematical models to find concise and 
accurate solutions. 

Appropriate and effective use of electronic technology to find accurate solutions to routine 
and complex problems. 

 

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

Drawing logical conclusions from mathematical results, with a comprehensive understanding of their 
reasonableness and limitations. 

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

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

Effective development and testing of valid conjectures. 

B 

Some depth of knowledge and understanding of concepts and relationships. 

Mostly effective selection and application of mathematical techniques and algorithms to 
find mostly accurate solutions to routine and some complex problems in a variety of 
contexts. 

Some development and successful application of mathematical models to find mostly 
accurate solutions. 

Mostly appropriate and effective use of electronic technology to find mostly accurate 
solutions to routine and some complex problems. 

 

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

Drawing mostly logical conclusions from mathematical results, with some depth of understanding of 
their reasonableness and limitations. 

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

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

Mostly effective development and testing of valid conjectures.  

C 

Generally competent knowledge and understanding of concepts and relationships. 

Generally effective selection and application of mathematical techniques and algorithms to 
find mostly accurate solutions to routine problems in a variety of contexts. 

Successful application of mathematical models to find generally accurate solutions. 

Generally appropriate and effective use of electronic technology to find mostly accurate 
solutions to routine problems. 

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

Drawing some logical conclusions from mathematical results, with some understanding of their 
reasonableness and limitations.  

Generally appropriate use of mathematical notation, representations, and terminology, with 
reasonable accuracy. 

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

Development and testing of generally valid conjectures. 

 

D 

Basic knowledge and some understanding of concepts and relationships. 

Some selection and application of mathematical techniques and algorithms to find some 
accurate solutions to routine problems in some contexts. 

Some application of mathematical models to find some accurate or partially accurate 
solutions. 

Some appropriate use of electronic technology to find some accurate solutions to routine 
problems. 

Some interpretation of mathematical results. 

Drawing some conclusions from mathematical results, with some awareness of their reasonableness or 
limitations. 

Some appropriate use of mathematical notation, representations, and terminology, with some 
accuracy. 

Some communication of mathematical ideas, with attempted reasoning and/or arguments. 

Attempted development or testing of a reasonable conjecture. 

 

E 

Limited knowledge or understanding of concepts and relationships. 

Attempted selection and limited application of mathematical techniques or algorithms, 
with limited accuracy in solving routine problems. 

Attempted application of mathematical models, with limited accuracy. 

Attempted use of electronic technology, with limited accuracy in solving routine problems. 

Limited interpretation of mathematical results. 

Limited understanding of the meaning of mathematical results, their reasonableness or limitations. 

Limited use of appropriate mathematical notation, representations, or terminology, with limited 
accuracy. 

Attempted communication of mathematical ideas, with limited reasoning. 

Limited attempt to develop or test a conjecture. 

 

I CT1 CT2 CT3 CT4 RC1 RC2 RC3 RC4 RC5 

 

  



Folio Task – Modelling Dogball 

 

Watch “Dog Ball – a study of bounce”. It can be found at the url below: 

 

http://www.casio.edu.shriro.com.au/app/view_module.php?id=365 

 

Develop a mathematical model and use it to answer the first question posed in the video. 

 

Define or further develop your model, if required, and use it to answer the second question 

posed in the video. 

 

Discuss the reasonableness and limitations of your answers in light of how successfully your 

model describes the recorded behaviour of Dogball. 

 

Notes 

 

Your report on the mathematical investigation should include the following: 

• an outline of the problem and context 

• the method required to find a solution, in terms of the mathematical model or 

strategy used 

• the application of the mathematical model or strategy, including: 

o relevant data and/or information 

o mathematical calculations and results, using appropriate representations 

o the analysis and interpretation of results, including consideration of the 

reasonableness and limitations of the results 

• the results and conclusions in the context of the problem 

• a bibliography and appendices, as appropriate. 

The investigation report should be a maximum of 8 pages. 
 

http://www.casio.edu.shriro.com.au/app/view_module.php?id=365

