For Teachers

A
Introduction
· Divide learners into groups of 4. A time keeper and group leader must be chosen for each group. 

· Pose Mlu and John’s problem: “How high did it fly?”.


· Show learners video clip of rocket flying. If possible Mlu and John can re-enact the experiment, or talk to the class of problems, etc. that they experienced during the whole project.


· Allow learners to brainstorm ideas of how to solve problem. They can make use of this tip sheet if necessary.
For enrichment learners can discuss the question, “How can you work out the average speed of the rocket?”. 
· Groups report their method to peers. Peers will discuss, criticise and give suggestions.


· Learners do a final write-up in the thinking diary and save. Teacher read each diary and question/comment where necessary. However, take care at this stage not to give too much guidance.


B
Investigating ratios
· Set up a Crocodile Clips activity for the learners where they can drag A or B. C will change as they adjust A, but not if they adjust B. At C the angle size must appear, and lengths a, b and c must be indicated. The initial instruction will be “Investigate the ratios of sides in similar triangles using a spreadsheet.” However, if the teacher sees that there are learners who cannot cope they may be allowed to make use of the tip sheet and/or template to guide them.








· Divide the previous day’s groups into pairs and let pairs work together (if there are enough computers). 


· Once each pair has done the investigation and come to a conclusion, all groups must re-combine and discuss each other’s findings.


· When this discussion is complete each learner must complete the thinking diary sheet. It is important that this is done individually so that the teacher can determine who has not yet fully grasped the concept.


· The following day the teacher will give general feedback on the conclusions, and then teach a mini-lesson on trigonometric ratios, linking it to the findings from the investigation.


· The teacher can now give the learners an opportunity to answer the question, “How can trigonometry help you answer Mlu and John’s problem?”. The classroom discussion here can also revolve around whether trigonometry is the only way in which to solve their problem.

C
Building an inclinometer
· The teacher first recaps what has been done to date. Learners must be made to realise that the important thing, whichever method they use to solve the problem (trig or similar scale drawings), is to find the angle of elevation.


· Learners must come up with ideas for finding the angle of elevation. In the same groups they must brainstorm ideas and come to an agreement on the instrument they have to create.


· As on the first day, using jigsaw grouping, they will share their ideas and incorporate any feedback they have received.


· The groups must hand their proposal in to you for feedback.


· Any group that cannot come right can go to www.exploratorium.edu/math_explorer/tfl_howHigh.html


· The inclinometers must be built in class and completed at home. Where necessary provide the learners with material.


· Learners must (individually) complete their thinking diaries.


D
Measuring the Height
· Allow learners to practice first on objects of known height (or at least estimable height) and compare answers with the rest of the class to gauge accuracy of measurements and of instrument. 


· Mlu and John re-enact the experiment, preferably 3 or 4 times so that multiple measurements may be taken.


· Learners process and compare answers with minimal guidance from teacher – only suggestions or comments where necessary.


NB: Learners must take into account the height from which the angle of elevation was measured. The height of the rocket must be found in relation to the ground – not in relation to the height at which the instrument was held.


· Learners must complete their final thinking diary.

E
Presenting the Findings
· The teacher facilitates a class discussion in order to compile a rubric for the presentations. Powerpoint presentations are then compiled by children from this template (which can be adjusted based on the aforementioned class discussion). The rubric will be used for peer assessment.


· Learners do the final editing (if necessary) to their thinking diaries and save it in for assessment. The teacher will use this rubric for assessment.


· Each group must hand in their inclinometer which will be assessed by the teacher, using a checklist.
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