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Unit 2 Project − Option 3 Mach Numbers
Ana-Holistic Rubric

	Criteria
	Level 1
	Level 2
	Level 3
	Level 4
	Level 5

	Understanding

	strategies and mathematical processes

comparisons and connections
	• makes initial start to various sections but is unable to link concepts together

• absent or inappropriate


	• makes initial start to various sections of the option 
• provides some correct links that lead to a partial

solution
	• makes initial correct start to all sections of the option 
• makes some that

demonstrate a

basic

understanding
	• develops

thoroughly
• are reasonable;

demonstrate a

clear

understanding
	• develops

thoroughly
• are significant;

demonstrate a

comprehensive

understanding

	Connections

	procedures
reflect level of understanding
	• provides an example of Mach numbers but has difficulty explaining how they can be expressed as a function
• response may contain some start to a discussion or link of Mach numbers to shock wave cones but the topic is not really developed
	• provides an example of Mach numbers and an explanation of the mathematics involved as a function of θ
• shock wave cone and the effects of increasing Mach numbers on the cone angle are not explored 

• demonstrates a limited understanding of how supersonic travel links to trigonometry
	Demonstrates one of the following:

• correctly provides an example of Mach numbers and an explanation of the mathematics involved as a function of θ; effects of increasing Mach numbers on the cone angle are  explored but may contain some error in understanding or application; 

OR

• provides answers to all bullets without supporting work or justification


	Demonstrates one of the following:
• provides a complete response to all parts of the project and understands the link between supersonic travel and trigonometry; may contain an error in explanation or omission of an explanation to one part; 
OR
 • provides a response which correctly addresses all parts of the option but is difficult to follow and lacks organization
	• provides a complete and correct response with clear and concise communication; may include a minor error that does not affect understanding of the project; may include weak communication in no more than one calculation
Note: A response that contains only one example of a Mach number and its resulting shock wave cone with an explanation of how increasing Mach numbers affect the cone angle still receives a mark of 5. 


	Criteria
	Level 1
	Level 2
	Level 3
	Level 4
	Level 5

	Communicating

	use of mathematical language

level of support for conclusions
	• includes little or no communication 

• provides weak or no support


	• includes some communication 
• provides little or no support 

	• uses common

language

• includes good communication with some connections 
	• uses appropriate

language

• includes good communication that addresses the effects of increasing Mach numbers on the cone angle 
	• uses significant

language

• provides in-depth

support



	Presenting

	appropriateness of format

clarity

audience appeal

accuracy of information
	• attempts to start a report but it contains little or no information linking Mach numbers (supersonic travel) to trigonometry
• communication

is weak

• audience is not considered

• information

is not supported by the research


	• attempts to start a report but it contains minimal information 

• may

communicate at a basic level

• provides weak appeal to

audience

• information

is minimally

supported by the research
	• uses reasonable

format

• addresses most areas of the option but lacks clarity; or minor errors hinder some parts of the understanding 
• may not

consistently

communicate

directly to

audience or

consider needs/
interests of audience

• information is

basic and mostly

supported by the research
	• uses appropriate

format

• provides clear

communication

• communicates

directly to

audience

• information is

accurate
	• uses appropriate

format with

significant

authority

• provides clear

communication

that is easy to

follow

• focuses on

needs and

interests of

intended

audience

• information is

accurate and in-depth


Copyright © 2012, McGraw-Hill Ryerson, ISBN: 978-007073883-6  [image: image1.wmf]

[image: image1.wmf]