	Kiwi Kapers 1

	Introduction: A kiwi population has been created. There are 700 birds in the population.  The population graphs for height and weight are in popngraph&stats.doc.  The population of “kiwis” can be created using data cards (highly recommended) from kiwidatacards.xls.  Details about the codes for the data cards are in kiwipopcodesinfo.doc.  A sheet for collecting the samples is in weightsamples.doc. The population of “kiwis” is also available as a fathom file in kiwipopfathom.ftm and an excel file in kiwipopexcel.xls. 



	Data
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	Possible teacher activity/dialogue

Preparation:  Print off and prepare the populations of kiwis.  Recommend pages are printed at A5 size.  See the population kiwidatacards.xls.  Read the instructions page.

Give groups of students their own population of kiwis.  Explain that the bag (container) contains a population of kiwis.  

At this point it might be worthwhile discussing the term population and what it means.  What is the population we are talking about here?

In the bag we have the population of kiwis.  We know the population is approximately 700 birds.  Each data card contain information about one kiwi.  

Get the students to get a handful of the data cards out and have a look at them.  They may even want to do some initial sorting.  For example they may sort the cards by colour, then by some of the codes on the top, bottom or sides.

What we want to ascertain now is what the variables are for each kiwi on the data card.  Handout the information sheet (printed from Kiwi Survival Guide: Pg5/6 – Do kiwi live near you? http://www.savethekiwi.org.nz/InformationToolkit/Kiwi+Survival+Guide.htm ).  The information on these two pages gives a map of where kiwi are located in NZ and the different species.  This information may be useful for the students when they are trying to work out the variables on the data card.

Draw a data card on the board.  Get the students to describe generally what they see.


Now they need to try to figure out what the variables are.  For example: the numbers, what might they be? Measurements?  What sort of measurements might we take of a kiwi?  

What might the letters at the top represent?  What do you notice? Letters at the bottom? What do you notice?

The variables are:

Species top

Weight in kg left; height in cm right

Region/gender bottom.

Get the students to take one card and write a full description of the kiwi it represents.
	Possible student outcome/dialogue

Feedback from trialling in bold.

Looking at the data, setting up the problem and making the plan took all of the first lesson.

Population: general meaning

all the people who live in New Zealand 

“all the people, organisms or individuals of one biological species living in a certain area” Heinemann NZ dictionary (1979)

Population: statistical meaning

The entire group of interest that we wish to answer the investigative question about.

Some general ideas about the data cards.

The top and bottom parts have letters, 

the left and right parts have numbers.

The bottom part seems to be split into two by a / symbol.

Measurements: height, weight, length of beak…

They might notice that the same coloured cards all have the same letters at the top and the letters are either GS, NIBr or Tok.

They might notice that the GS cards have either NWN, CW OR EC and M/F.

NIBr have either N, E or W and M/F.

Tok have either StI, NF or SF and M/F.

I have a North Island Brown Female Kiwi who is located in the west of the North Island.  She weighs 3.176 kg and is 41.3 cm tall.



	Problem
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	Referenced to the PPDAC cycle and the poster.  I set up the situation that the class were to think about questions they could answer from the data.  Used I wonder… as a starter.

We have our population of kiwis.  What are some investigative “I wonder” questions we could ask about our population using the variables we have?  Students try to pose three questions they can ask of the data.

Encourage a wide range of questions: summary, comparison, relationship.  Students should be familiar with these. Give definition of different types of questions if necessary.

Also encourage students to make sure they pose “good” questions.

Collect at least one question from each group.  Check whether they are “good” questions using the checklist (top right).  Get the students to decide if the question is summary, comparison or relationship. 

For example: one of the questions given by the students was I wonder if the average female weighs more than the average male?  This was challenged as it didn’t specify the population and was improved.

Students were asked to get down at least one example of each type of question in their books.

For the first investigation:

The purpose here is to start to develop the ideas of using a sample to represent a population and of sampling variation.

Investigative question 1:

I wonder what are typical weights of kiwis?

Comment I made here was that I changed the average to typical. Reason I gave was that typical allows us to look at other aspects of the data, whereas average can tend to restrict us to just the mean, for example.  Try to avoid the use of “a” and “the”.

Learning question 1:

In what ways are different samples of the same size, from the same population, the same and in what ways are they different?

 
	I put these five criteria on the board and as I collected the questions from each group we went through the check list.

Definition of question types.

Summary questions are posed when a description of the data is needed and are about variables taken singularly.  

Comparison questions are posed for comparing two (or more) subsets of data, for example, male and female, young and old, across a common numeric variable such as weight or height. 

Relationship questions are posed for looking at the interrelationship between two paired numeric variables.
What makes a good question?

· can be answered with the data

· population of interest is clear

· variable(s) of interest is clear

· intent (summary, comparison, relationship) is clear

· someone is interested in the answer

Examples of questions

I wonder…

What typical weights of kiwis are?

What typical heights of kiwi are? 

What typical weights of female kiwis are?

If female kiwis are lighter than male kiwis?

If there is a difference in weight of kiwis depending on their species?

If Great Spotted kiwis are taller than Southern Tokoeka kiwis?

If the weight of a kiwi is related its height?

Student questions have flaws.  
Student generated questions included:

(type of question and variables to use noted at the time as well)

I wonder…

· what the average weight of a kiwi is? (summary - weight) 

· what is the average weight of a female kiwi? (summary - weight)

· What is the average height of a kiwi? (summary - height)

· What is the heaviest kiwi species? (comparison – species and weight)

· If the average female kiwi weighs more than the average male kiwi? (comparison – gender and weight)

· If the weight of the Great spotted kiwi depends on their location? (comparison – location and weight)

· If the weight of a kiwi is related to their height? (relationship – weight and height)




	Plan
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	To answer our question what variable(s) do we need to use from our cards?

How are we going to answer this question?  

At this point one of the students suggested that they could get all the weights and use them to find the mean.  So I suggested they got started!  Another student said “I don’t think so!” and this lead to the conversation about taking a sample, if the class felt a sample would be representative of the population.

Are we going to get all the weights of all of the kiwis and calculate it?  (In reality do we know how many there are?)  Why/why not?

What might we do?

Sampling: we are going to start to look at sampling and how it works.  To start with we are going to take small samples from the population, but we are going to repeat this a few times.

Each group will work together to make five samples of 15 and five samples of 30.  It is important to really shake up the bag and make the draw.  The sample must be returned to the bag each time.

We ran out of time and left the sampling to the next day.  Better use of the last five minutes would have been to reflect on all of the things that had been covered in the lesson.


	We need to use weight.

Maybe we could just pick some of the kiwis and record their weights?

Don’t want to do all as it would take too long and in the real world would be too expensive.

Reflection from the lesson could include:

· Understanding the context of the data, what the variables are, how they might have been collected.

· Why we are going to take samples rather than do the whole population.

· What makes a good question and why are these elements important?

· What do they think they already know about kiwis?

	Data
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	Lesson 2 started here.  The data collection through to making the box plots took all lesson, some students managed to write some I notice statements.  Most were just finishing of their box plots.

Using the weightsamples.doc sheet, collect five samples of 15 kiwis (and 30), returning the sample to the population each time.  

Record the information as a dot plot. Absolute accuracy is not critical at this stage, just trying to get a picture of what the sample looks like.

Each group/pair draws out 30 data cards.  One student records 15 on one sheet, another records the other 15 on a second sheet.  Repeat for five samples (returning all cards to the population after each sample).  To make a sample of 30, just add the first 15 to the second 15 sheet at the end. 

An issue that came up: students who had recorded their 15 had put them back in and were picking another 15 without waiting for their partner to put theirs back in.  Question: Did every kiwi have an equal chance of being selected?




	Analysis
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	With this first example we are going to have a look at the centre and the spread.  We want to get a feel for where the median (centre) of the population might be and also for the range (spread) of values that might be included in the population.  We also want to get a feel for the distribution of the population.



	
	1. Start by getting the students to write I notice statements about their dot plots.  

Looking at the shape and spread, what do they notice? What are the similarities and differences between the individual samples of 15, the individual samples of 30 and the samples of 15 and samples of 30.

They might also notice things about when they were sampling, eg they might notice that there seems to be more NIBr and Tok than GS.

2. Students should be able to quickly draw a box plot above their dots.  Find the middle value, then the middle of each half and the extreme values.  Encourage them to make more I notice statements now.

This actually required me having to get the students to line up so that they could work out what was the middle of 15.  We reviewed finding the median, UQ, LQ, max and min and then did these very quickly from the graphs.  For 15 they want 8th (median) 4th from top and bottom (UQ and LQ) and the top and bottom value.  If they mark these five it is very quick to draw the box plot.  For 30 they want between 15th and 16th value (median) 8th from top and bottom (UQ and LQ).

At the end of the lesson collect in the sheets.  Over night I copied them reduced to sample 15 and 30 on one A4 sheet, one per student.  I kept the A4 versions and handed the A4 sheet with both graphs to students and got them to glue into their book.  

Lesson 3, students glue graphs into book.  From here they need to write three I notice statements about their graphs.  These should be descriptive statements.

3. Students write at least three I notice statements about their results from the samples.  These should be descriptive statements and may include things such as commenting on shape, spread, middle 50%, summary statistics, other interesting or unusal features. (See Level 6: writing analysis and conclusions.) For each I notice statements students then need to write a statement about what they think might be happening back in the population.

Collect some of these on the board.

4. Once the students have explored their own samples and written down I notice statements, we want to look at the overall picture from the class results.  Remind them that each group has done the same thing, from the same population.  What would they expect other groups samples to look like?  Get them to predict and write this down in their book.  It would be good to get them to write down any other ideas or questions that might be floating around in their head now so they don’t lose them.

While students are writing their thoughts to part 3 (on the reduced copies of their samples) original A4 sheets need to be prepared for further exploration.

· Use two coloured markers.

· Mark the median using one colour. 

· Mark the extreme values using another colour.  

· Do this for all samples.  

Turn the sheet to landscape. Pin or tape to wall. Pin or tape the remaining class samples (same size) end on end across the wall.  Separate strips for each samples size. See picture below (bigger version of both photos at end).
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Before we went to the wall, I got the students to draw a picture of what they thought the population distribution would be.  If they had all of the weights on a graph what would it look like?  Many didn’t know how to start, but one student did and drew a bell shaped curve and described it using some key ideas.  So maybe get them to describe the population first then draw a sketch of the graph.

Key ideas;

* most values are between __ and ___

* the largest value is about __

* the smallest value is about __

* the middle is around __

Use these key ideas to draw a graph.

Pull together the key ideas about sampling. 

Do we think the samples are fair samples? Did each member of the population have an equal chance of being selected? 

What do we notice about the median weights? 

What do we notice about the spread of weights? 

If we had to predict the median weight for the population, what would we say it was?  

Which sample size gives a tighter prediction (ie has less variation)?

I actually got two different students to draw two lines on the samples to show the upper limit of the medians and the lower limit of the medians.  What we noticed was that the range of the medians for sample size 15 was from 2.2-3.0 and for sample size 30 it was 2.3-2.8. 

The other thing I did was look at the range.  I used my thumb and index finger to show the different ranges as I moved along the samples of 15 first and then 30. What they noticed was that with the samples of 15 my fingers were moving in and out a lot, whereas with the sample of 30 there was little movement.  So the range of the values in the smaller sample vary a lot more than in the larger sample.
	For example from the samples of 30

I notice that the median weight for kiwis in samples of 30 range from 2.45 to 2.65kg. The median weights are similar, this suggests that back in the population the median weight of the kiwis is probably in the range of 2.45-2.65kg.

The underlined parts are key parts of the statements and link back to the question.  

· What medians have we found (weight)? 

· What is the population (kiwis)? 

· What are the values we have found? (2.45-2.65)

· With units (2.45-2.65 kg).

The IQR are: 2.2-2.8kg; 2.2-2.9kg; 2.25-2.75kg; 2.4-2.85kg and 2.2-2.9kg. The IQR are similar which suggests that back in the population the middle 50% of weights of kiwis is probably in the range 2.2-2.9kg.

The largest weight is approx 3.9kg, the smallest weight is approx 1.55kg.  It is possible that there are smaller and larger weights than these in the population.
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	Conclusion
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	We didn’t actually formally draw a conclusion, but we did get to:

I notice that for all the samples of 15 the median weight of kiwis range from 2.2-3.0kg and for samples of 30 from 2.3-2.8 kg.

Part 1. Answering the investigative question.

I wonder what are typical weights of kiwis?

The evidence from my samples suggests that the median weight of kiwis is between 2.45 and 2.65 kg.  This is based on the range of median weight values that my five samples generated.  Approximately 50% of kiwis weigh between 2.2 and 2.9kg.

My samples were selected randomly and therefore are a fair representation of the population of kiwis.  Therefore my prediction of the median weight for the population of kiwis is approximately 2.55 +- 0.1 kg.  

Part 2. About samples

This activity suggests that different samples from the same population give similar but different results.  Many different samples are possible and each sample will give a slightly different picture of the population.  This suggests to me that when I am using sample data to make predictions about the population I need to have some idea of what might be the range of values that I can use.



	Reflection
	What do I now know about sampling and populations?

What other questions do I now have?
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Level 7 


Focus:using samples to make an inference about a population 




















Statistical Investigations Level 7


