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Teacher Guidelines:

The following guidelines are supplied to enable teachers to carry out valid and consistent assessment using this internal assessment resource.

The assessment schedule must be adapted to include the evidence that is expected from the candidates.  
Context/setting:


John is collecting a set of 4 Native Bird cards, from Oatie Flakes cereal packets. Students will simulate collecting a set of cards. They will also make predictions using their simulation and theoretical probability and solve problems using the normally distributed weights of cereal packets. 

Conditions:

One to two periods of class time should be sufficient for students to carry out a simulation and answer questions.

Resource requirements:

Students will need to have available materials suitable for simulating a situation in a method of their own choice – random numbers, dice, coins, spinners, etc

Students will need access to a standard normal probability table or alternative means of obtaining these probabilities eg graphics calculator or spreadsheet.
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Student Instructions Sheet

You will complete this assessment at a specified time. Your teacher will give you clear instructions about the time and place for your assessment, and for the preparation work.

Set your work out clearly, showing necessary diagrams (such as normal curve, tree diagrams, tables of data from the simulation).  Explain carefully any decisions you make.

These formulae may be useful
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John is collecting a set of 4 Native Birds cards, from Oatie Flakes cereal packets. 

The manufacturers of Oatie Flakes found that some of their machines malfunctioned and 20% of the packets of cereal contain 2 Native Birds cards instead of 1 card.

1. Design a simulation to predict the number of packets of Oatie Flakes that are required to obtain a full set of Native Birds cards.

Describe the simulation in sufficient detail so that another person could repeat it without your help.

2. Carry out the simulation and record the results.

3. Use your simulation to work out how many packets of Oatie Flakes are needed, on average, to get a complete set.

4. In John’s class there are 22 students (including John) trying to collect the Native Bird card set.

Use the results of your simulation to estimate:
a) how many students will have 3 different cards in the set after collecting 4 cards
b) how many of the students could expect to have the set of 4 cards once they have collected less than or equal to 8 cards.

5. After a while 20 of the 22 students in John’s class have only one card left to get for the complete set.
a) Use theoretical probability to predict how many of these 20 students will complete their set with the next packet of Oatie Flakes.
b) Use theoretical probability to predict how many of these 20 students  will complete their set given that the next packet is a 2-card packet of Oatie Flakes.


The weights of Oatie Flakes cereal packets are normally distributed with a mean of 425 grams and standard deviation of 4 grams.

6. What is the probability that a packet of Oatie Flakes will weigh between 425 grams and 432 grams?

7. What proportion of Oatie Flakes cereal packets will weigh less than 432 grams?

A pallet delivered to a large supermarket contains 495 packets of Oatie Flakes. 

8. How many of these packets would you expect to weigh less than 420 grams?

9. How many of these packets would you expect to weigh between 420 grams and 431 grams?

10. Find the probability that a packet of Oatie Flakes will weigh between 431 grams and 433.5 grams.

11. The manufacturer of Oatie Flakes regularly checks the machines weighing packets of cereal. Packets of Oatie Flakes cereal weighing less than     

416 grams or greater than 434 grams are rejected. What proportion of packets will the manufacturer reject?

12. One day 275 packets are checked and 2 are found to be very light. If the machine is functioning normally what is the maximum weight of a very light packet according to this sample?

13.
Calculate the mean weight the machine needs to be set at so that 85% of Oatie Flakes cereal packets exceed 425 grams.

Assessment schedule  Maths/2/6 – D version 4
	
	Criteria
	Task
	Evidence
	Judgement
	Sufficiency

	Achievement
	· Design and use a simulation method to explore a situation involving probabilities.

· Use the normal distribution model to find probabilities in straightforward problems.
	1

2

3

6

7

8


	Description must include:

· selection of 1 or 2 carded packets

· representation of the four cards in the set

· getting 1 or 2 cards

· repeating selection until all four different values have occurred

Results of simulation recorded

Average number of packets per set   

Probability given
Probability given 
Number of packets given
Actual acceptable solutions must be inserted by the provider.
	Description must enable replication of the simulation and include the four aspects.

Table of results for at least 15 sets of cards

Each trial stops when 4th different card occurs

Average consistent with simulation

correct probability
correct probability
Must be a whole number
	1, 2 and 3 correct

and

two correct from 6, 7, 8

Replacement evidence for Normal in 9 - 13


	
	Criteria
	Task
	Evidence
	Judgement
	Sufficiency

	Achievement with Merit
	· Use simulations and theoretical probability techniques to solve problems.
· Solve problems using the normal distribution model.


	4a

4b

5a

5b

9

10

11
	Number of students given

Number of students given

Number of students given
Number of students given 
Number of packets given
Probability given
Proportion given
Actual acceptable solutions must be inserted by the provider.
	4a and 4b consistent with simulation

Correct solution
Correct solution

Correct solution

Correct solution

Correct solution

Whole number required in 3 of 4a, 4b, 5a, 5b, and 9
	Achievement plus

3 correct from  4a, 4b, 5a, 5b

and

2 correct from  9, 10, 11 

Replacement evidence for Normal in 12 and 13

	Achievement 

With Excellence
	· Interpret the outcome of modelling a probability situation.
	12

13


	Max weight given
New mean weight given
Actual acceptable solutions must be inserted by the provider.
	Correct answer given in context.  
Correct answer given in context

Allow any correct rounding. To at least 3SF accuracy here

	Merit  

plus

12 and 13 correct
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