CensusAtSchool Lesson plans 

These lesson plans were developed in conjunction with the TLRI research project: Building students’ inferential reasoning: statistics curriculum levels 5 and 6.

While each series of activities are set up as lesson plans, they may take more or less than a lesson of class time.  They form a possible sequence of learning and each block works together with the other blocks.  The lessons are developed using CensusAtSchool (2009) data, they could be adapted to any data set or any year of CensusAtSchool.  

Block 1: Introduction to the PPDAC cycle, posing investigative questions and writing descriptions for summary and comparison investigative questions.

Block 2: Introduction to sampling, drawing dot plots and box plots, writing descriptions from dot plots and box plots.

Block 3: Moving from box plots to making the call and writing conclusions. 

	Lesson 9: Using Fathom

	Focus for lesson:

· Introduction to Fathom.

· Using Fathom to draw dot plots and box plots.

· Describing sample data.
	Key Competencies:

Relating to Others: 


Share ideas


Work in groups

Using Language, Symbols and Texts:


Explore different representations


Using ICT as appropriate


Communicate findings



	Resources
	Handouts

· 
	Other

· Fathom file for Karekare College



	
	Focus detail

Teacher activity/Student activity
	Thinking behind activities

	Problem
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	Explore the questions used in previous lessons.  

1. Do boys at Karekare College tend to be taller than girls at Karekare College?

2. Do girls at Karekare College tend to have heavier bags than boys at Karekare College?

3. Do boys at Karekare College tend to have longer ring fingers than girls at Karekare College?

What are some other investigative questions we could ask that would compare the boys and girls?

4. Do seniors (Year 11, 12 and 13) at Karekare College tend to have heavier bags than juniors (Year 9 and 10) at Karekare College?

What are some other investigative questions we could ask that would compare the seniors and juniors?

5. Do students from Karekare College who walk to school tend to get there faster than students from Karekare College who take the bus?


	

	Plan
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	Familiarisation with using Fathom to draw graphs.

boysgirls.ftm for questions 1-3

juniorsenior.ftm for question 4

buswalk.ftm for question 5


	

	Data
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	Sample size 30 from specific populations.
	Use Fathom to generate a sample.  Set up Fathom with collection hidden and sample ready to be collected.

Sample size set to 30. 

	Analysis
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	Make a dot plot and a box plot of the samples from each population to answer each question.

Make I notice statements.  Write question, comments onto Fathom file.

In last 5-10 mins get the “boxes” from height and time to school transferred onto prepared graphs, collect in. Boys top, walk top.


	

	Conclusion
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	Reflection
	
	

	Extension activity
	
	


	Lesson 10: Multiple samples from one population – to making the call 

	Focus for lesson:

· Direction of the shift

· Consistency across samples


	Key Competencies:

Thinking: 


Dealing with uncertainty and variation


Exploring and using patterns and relationships in data



Make decisions



Hypothesise


Seek patterns and generalisations


Make connections

Using Language, Symbols and Texts:


Communicate findings


Interpret visual representations such as graphs, diagrams
Managing Self:


Seek understanding



	Resources
	Handouts

· pre- prepared box plots (either from class or from website)

	Other

· 

	
	Focus detail

Teacher activity/Student activity
	Thinking behind activities

	Problem
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	Explore two questions.

1. At Karekare College, do boys tend to be taller than girls?

5. At Karekare College, do students who walk to school tend to get there faster than students who take the bus?


	

	Plan

[image: image7.png]



	Students are given prepared box plots from previous lesson (or use the provided box plots).
They should have a set of height box plots and a set of time to school box plots.

Teacher to pin or tape set of box plots onto the whiteboard or wall, make two columns.  Students have their own set to work with.  
	

	Data
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	Analysis
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	In pairs:

Make observations across their group of samples.  What is similar, what is different? Look at shift, overlap, the medians.

What do they notice about the groups of samples? Look at the heights first, then the times to school. 

Try to sort the graphs, how have you sorted them?

(sort by which median higher, small overlap to big overlap)

Write descriptive statements in their books about what they notice.

Pulling ideas together:

Get ideas about shift: location of the boxes relative to one another

Heights:

Sometimes boys’ height box (middle 50%) is located further to the right of girls’ height box, 

Sometimes girls’ height box is located further to the right of boys’ height box,

Sometimes the boxes completely overlap

Travel time:

In all cases the bus travel time to school box is located further to the right than the walk travel time to school box

Heights message is inconsistent, we have a mixture of outcomes, any given sample could give a different message to a previous or other sample.

Travel time message is consistent, the bus median travel time to school and middle 50% (box) are always located to the right of the walk median travel time to school and middle 50% (box)

Get ideas about overlap: how much the boxes (middle 50%) overlap one another.

Heights:

The boxes overlap in all cases

Travel time:

In most cases the boxes do not overlap

In some cases there is a small overlap

Overlap message: for the heights the middle 50% (box) overlaps a lot or completely.

Travel time, the boxes overlap a little or not at all.

Get ideas about medians: what do they notice about which median is higher, where the median is located in relationship to the box of the other group.

Heights:

Sometimes the boys’ median height is higher,

Sometimes the girls’ median height is higher

Median heights are inside the overlap

Travel time: 

The bus median time to school is always higher

One of the median times to school is nearly always outside the overlap


	Heights:

Shift: inconsistent message
Sometimes boys’ height box (middle 50%) is located further to the right of girls’ height box, 

Sometimes girls’ height box is located further to the right of boys’ height box,

Sometimes the boxes completely overlap

Overlap: 

The boxes overlap in all cases

Medians: 

Sometimes the boys’ median height is higher,

Sometimes the girls’ median height is higher

Median heights are inside the overlap

Travel time

Shift: consistent message
In all cases the bus travel time to school box is located further to the right than the walk travel time to school box

Overlap: 
In most cases the boxes do not overlap

In some cases there is a small overlap

Medians: 
The bus median time to school is always higher

One of the median times to school is nearly always outside the overlap

	Conclusion
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	Which situation would we trust to make statements about what is happening back in the two populations?  The heights situation or the travel time situation?

What are the key features of the two situations?

Heights: a large amount of overlap, the medians are within the overlap – due to sampling variability another sample could easily give a different picture, haphazardly happening, by chance, don’t know which box is to the right back in the populations, therefore we don’t know who is taller.

Travel time: little or no overlap, at least one median is outside the overlap – even with sampling variability expect another sample to give a similar picture, expect that the bus box is to the right back in the population, therefore we are pretty sure that bus travel time takes longer.


	


	Lesson 11: More multiple samples 

	Focus for lesson:

· Reinforcing the message using “movies”


	Key Competencies:

Thinking: 


Dealing with uncertainty and variation


Exploring and using patterns and relationships in data



Make decisions



Hypothesise


Seek patterns and generalisations


Make connections

Using Language, Symbols and Texts:


Communicate findings


Interpret visual representations such as graphs, diagrams
Managing Self:


Seek understanding



	Resources
	Handouts

· 
	Other

· “movies”

	
	Focus detail

Teacher activity/Student activity
	Thinking behind activities

	Problem
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	Exploring the  two questions.

At Karekare College, do boys tend to be taller than girls?

At Karekare College, do students who walk to school tend to get there faster than students who take the bus?


	

	Plan
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	Use the pre-prepared “movies” for this session.  One “movie” on heights and one on time to school.  
	

	Data
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	Analysis
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	Does this hold for multiple samples?

Repeat for 100 samples – use technology to do this.

Get students to raise their hands to indicate whether males have a lower median, or higher median. Note also what the overlap is, whether one median was outside the overlap.

What did they notice from the 100 samples?


	

	Conclusion
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	Writing the conclusion

Students should make a claim or not in response to the investigative question posed.

They should justify their claim using the shift, overlap and position of the medians relative to the overlap.

They should say what they think would happen with another sample (sampling variation).

They should say whether they think their claim agreed with their previous prediction of the outcome.

See: Link to Stats day material.
	Remind students that in reality they make a call from one sample only.


	Lesson 12: Making a call

	Focus for lesson:

· Using the ideas behind making a call to explore other questions.
	Key Competencies:

Thinking: 


Dealing with uncertainty and variation


Predicting / envisioning outcomes


Exploring and using patterns and relationships in data

Using Language, Symbols and Texts:


Using ICT as appropriate


Interpret visual representations such as graphs, diagrams
Managing Self:


Seek understanding


Reflect



	Resources
	Handouts

· 
	Other

· Movies

	
	Focus detail

Teacher activity/Student activity
	Thinking behind activities

	Problem
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	Do these ideas hold?

Take another question eg: bag weights

Do the bag weights for senior students at Karekare College tend to be heavier than the bag weights for junior students at Karekare College?

	Students need to look at just one sample now, but use the ideas from multiple samples to help them make the call.

	Plan
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	Take a sample of 30 seniors and a sample of 30 junior,
	Remind students to draw their prediction about the shape and location of the population distributions

	Analysis
[image: image18.png]




	Plot the data using a dot plot and a box plot.
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What do you notice…

Shape, spread, middle 50%, medians, anything unusual?

What would you conclude from the middle 50%?

Make a call


	

	Conclusion
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	Write a conclusion
	

	Reflection
	Any other factors that should be considered? Any alternative explanations? Does the conclusion make sense? Any ideas for further investigation?

	

	Problem
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	Take another question.

For example: Do males tend to earn more than females?


	

	Plan
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	Take a sample of 30 males from the SURF income and a sample of 30 females from the SURF income.
	Remind students to draw their prediction about the shape and location of the population distributions

	Analysis
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	 Plot the data using a dot plot and a box plot.
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What do you notice…

Shape, spread, middle 50%, medians, anything unusual?

What would you conclude from the middle 50%?

Make a call


	

	Conclusion
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	Write a conclusion
	

	Reflection
	Any other factors that should be considered? Any alternative explanations? Does the conclusion make sense? Any ideas for further investigation?

	


Level 5 Statistical Investigations Lesson Plans


