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	SECTION A
	
	

	
	
	

	Name


	:
	Hanna Pretorius



	School
	:
	Domino Servite School

	City and Province

	:
	Kwa-Zulu Natal

	SECTION B
	
	

	
	
	

	Subject / Learning Area(s)
	:


	Mathematics

	Phase / Grade(s)
	:
	10

	Curriculum 

Learning Outcomes / Assessment Standards


	:
	LO

Assessment Standard(s) 
2

3
10.2.6 Use mathematical models to investigate problems that arise in real-life contexts:

(a) making conjectures, demonstrating and explaining their validity;

(b) expressing and justifying mathematical generalisations of situations;

(c) using the various representations to interpolate and extrapolate;

10.3.6 Solve problems in two dimensions by using the trigonometric functions (sinx, cosx and tanx) in right-angled triangles and by constructing and interpreting geometric and trigonometric models (examples to include scale drawings, maps and building plans).


	Focus Question
	:
	How high does it fly?



	Content Questions
	:
	What are basic trigonometric functions?

How can they be used to compute height?

What are similar triangles?

How can ratios be useful?

What is a scale model?

	
	
	

	Targeted Thinking

	:
	Solving problems, Applying formulae 



	Project Goal

	:
	Learners review and then apply trigonometric functions and design an instrument to solve a real world problem: establish the height of a rocket’s trajectory. They explore different methods for solving the problem and present their preferred method in a PowerPoint presentation.




	SECTION C
	
	

	
	
	

	Description of Project 

Classroom Management Procedures
	:
	Prior Learning: 
The learners complete a developmental activity (using software such as Crocodile Clips) to arrive at an understanding of three basic trigonometric ratios: sin, cos, and tan.

Challenge Phase 

Stimulus for Learners: To engage learners’ interest, show them a video clip of a model rocket shooting into the air. Present learners with this problem:

While working on an Expo project, two boys, John and Mlungisi, built and experimented with rockets. When they wanted to find out what the average speed of each rocket was they hit a snag. By using a stopwatch, they could find the time it took until the rocket reached a velocity of zero (0.0 m/s), but they did not know how to determine the height where it stopped rising. 

Tell learners that their task is to solve John and Mlu’s problem, as well as explore the best way to find that solution. Present the focus question and explain that learners will address this question throughout the project, and provide some solutions to the 

WEB 2.0 Extensions: 

1. Have learners collaborate with classes in other parts of the province, nation, or other countries in Southern Africa to solve the problem. Before beginning the project, locate another teacher interested in working with you and decide on a schedule to follow so both classes work through activities at the same time. Use a Wiki to record and share information and problem solutions.

2. Have learners locate videos of rocket launches before posing the problem. Use these videos for the following stimulus activity, and to make estimate during the Gathering Phase.

Gathering Phase 

Have learners work in small groups to brainstorm initial ideas of how to solve the problem. Use Section A (Brainstorming) of the Learner Directions. Avoid offering your own input or corrections except where serious misconceptions need challenging. Have individuals complete Section A of their Thinking Diary.
Provide learners with raw data for three sets of rocket launches. Guide a classroom discussion on trigonometric ratios, giving names to the ratios, and how they can be used to solve problems. Have them calculate the height of the rocket’s trajectory for each data set.

Next, have learners follow Section B (Building an Instrument) of the Learner Directions to design an instrument for finding the angle of elevation of the rocket. In groups of 3, the learners discuss the problem and come up with a workable solution. After groups decide on a “best method,” divide the groups and use a jigsaw approach to have them share ideas with other groups, using the Instrument Checklist.

WEB 2.0 Extension: 

Have learners electronically transmit their designs to collaborating learners at a distant location. Use a Wiki to have learners record how effectively the designs assisted those remote learners to estimate height. Feedback on the designs could be provided to groups so they improve the design before the final 

Processing Phase
Have learners return to their initial groups, make any changes to their initial design ideas, and then complete the Instrument Design Proposal form. While learners complete Section B of their Thinking Diary, roam around the room and check their designs, asking probing questions when appropriate.
Learners test their instrument on structures around their school, first estimating the height of these structures, and then measuring it. Have them use Section C (Measuring the Height of the Rocket’s Flight) of the Learner Directions to work through the steps of this phase. While learners re-enact the rocket launch (preferably more than once), learners use their instruments and then compare subsequent answers with the rest of the class’s results.

After processing their results, have learners complete the final entry, Section C, of their Thinking Diary. Use this entry, particularly items d and e, to assess learner’s thinking about how to solve the initial problem posed.
WEB 2.0 Extension: 

Have teams make a video of themselves demonstrating use of their instrument, showing particularly how the mathematical principles are applied to solving the problem. This video could be shared with other classes via a social networking website (such as TeacherTube.com) or included in the final PowerPoint presentation. 

Production Phase 

Learners hand in a workable model of their instrument, as well as their Thinking Diary, completed as a word processing document. 

Explain to learners that each group will produce a PowerPoint presentation that can be used to show Mlu and John how to find the answer.  The presentation must show more than one technique for solving the problem, but learners should clearly identify their favoured technique and explain why they prefer it. To help learners plan their presentation. Provide them with the Presentation Template.

Facilitate a classroom discussion to agree on a rubric for the presentation and help the learners compile one to be used for peer assessment. Be sure that learners not only consider the design elements of their presentation, but how it addresses the targeted thinking and Assessment Standards identified for this project (see Section B, above). Consider having learners work in teams to draft these assessment tools and then conduct a class discussion to reach consensus on the rubric’s final criteria.




	SECTION D

	Assessment



	Before project:
	During project:
	After project:

	· Learner worksheets or homework problems about trigonometric functions.
	· Assessing an Instrument Checklist
· Thinking Diary Rubric 
	· Presentation Rubric

· Peer Assessment Rubric




	Learner Support



	Gathering Information:
	Processing Information:
	Knowledge Production:

	· Learner Directions
· Thinking Diary
· Instrument Checklist.

	· Learner Directions
· Thinking Diary
· Instrument Design Proposal

	· Presentation Template



	Accommodations for Differentiated Instruction

	
	Special Needs Students


	· Provide more support: parents or peer helpers.
· Provide extra time to complete activities (possibly during resource classes).
· Utilize the online resources (below) to help provide “tips” to these learners for solving the problem and creating an inclinometer. 

	
	Non-native Speakers 


	· Pair non-native with native speakers in heterogeneous groups.

· Have the learners study the vocabulary during supplemental instruction outside of class.
· Have the learner prepare materials in his/her first language to educate others about the topic.

	
	Gifted/Talented Students
	· In the Processing Phase, these learners can find the average speed of the rocket.




	Materials and Resources Required For Project


	Technology – Hardware (Click boxes of all equipment needed)             

	 FORMCHECKBOX 
 Camera 

 FORMCHECKBOX 
 Computer(s) 

 FORMCHECKBOX 
 Digital Camera 

 FORMCHECKBOX 
 DVD Player

 FORMCHECKBOX 
 Internet Connection 
	 FORMCHECKBOX 
 Laser Disk

 FORMCHECKBOX 
 Printer 

 FORMCHECKBOX 
 Projection System 

 FORMCHECKBOX 
 Scanner 

 FORMCHECKBOX 
 Television 
	 FORMCHECKBOX 
 Mobile technology 

 FORMCHECKBOX 
 VCR 

 FORMCHECKBOX 
 Video Camera 

 FORMCHECKBOX 
 Video Conferencing Equip.

 FORMCHECKBOX 
 Other      

	Technology – Software (Click boxes of all software needed.)

	 FORMCHECKBOX 
 Database/Spreadsheet 

 FORMCHECKBOX 
 Desktop Publishing 

 FORMCHECKBOX 
 E-mail Software

 FORMCHECKBOX 
 Encyclopedia on CD-ROM 
	 FORMCHECKBOX 
 Image Processing 

 FORMCHECKBOX 
 Web Browser      (Search)

 FORMCHECKBOX 
 Multimedia 


	 FORMCHECKBOX 
 Web-based Applications 

 FORMCHECKBOX 
 Web Page Development 

 FORMCHECKBOX 
 Word Processing 

 FORMCHECKBOX 
 Other       

	
	
	


	Printed Materials
	Sections of Mathematics textbook about trigonometric functions. 

	Supplies
	none

	Internet Resources
	Bottle Blast Off – for building and launching rockets.

Height Site – explains how to build inclinometers and provides excellent support resources.

Similar Triangles at HotMath.com – learners can manipulate sides of triangles and make comparisons between angles of two triangles

	Other Resources
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