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 5: Introducing sampling

	Focus for lesson:

· Revisit posing investigative questions, some summary mostly comparison.
· Identifying and clarifying the population

· Sampling variability – all samples from a given population are different (can’t tell exactly)

· Distorted view of population – samples give (same) distorted view, similarity among samples
· What is a sample?

· Why sample?
	Key competencies:

Thinking: 



Predicting / envisioning outcomes


Seek patterns and generalisations

Relating to Others: 


Share ideas


Understand others thinking
Using Language, Symbols and Texts:



Know, use and interpret specialised vocabulary



Communicate findings


Interpret visual representations such as graphs, diagrams


	Resources
	Handouts

· Popliteal length graph grid.
· 2009 C@S questionnaire

	Other

· Karekare College data cards.



	
	Focus detail 

Teacher activity/Student activity
	Thinking behind activities

	Problem
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	Students are introduced to a population that they will work with during the next lessons.  The population is Karekare College.  A coeducational secondary school.  It has 616 students spread across the year levels.  
	Data cards: gender, ethnicity, age, year level, height, popliteal length, ring and index finger length, fitness, bag weight, how carry bag, to school, time to school.

	
	Hand out data cards to pairs/groups of students.

Describe the population to the students.  

Tell the students that there are 13 variables altogether and see what variables they can work out.  The variables all come from the 2009 CensusAtSchool survey.  

When they identify a variable they should give a reason why they think it is a particular variable. 
Note: need to have copies of the survey


Allow time to have the discussion about the variables.  
	Students posing questions about the available variables.  Want some summary, but mostly comparison. 

Need students to understand what the population is.

	Plan
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	Need to think about the population (Karekare College) then “sub” populations:  Boys at Karekare College, Girls at Karekare College.  Maybe tempted to focus initially on some comparisons between girls and boys.  Then could try year levels.

	Problem
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	Get students to pose some investigative questions that could be answered using the available variables. Pose two summary questions that could be asked about the students at Karekare College.  Check the questions using ideas about what makes a good investigative question.  Questions should be about the population now, not the specific group given. 

· What are typical heights of students at Karekare College?

· What are typical popliteal lengths of boys at Karekare College?
Talk about possible “sub” populations. Do not expect students to know the term sub-populations rather that populations can be defined (eg girls at Karekare College)
Pose at least two comparison questions that could be asked about different “sub” populations of students at Karekare College.  What does tend to mean?

· Do the heights of boys at Karekare College tend to be taller than the heights of girls at Karekare College?

· Do year 10 Karekare College students tend to have longer index finger lengths than year 9 Karekare College students?

· Do boys at Karekare College tend to have longer popliteal lengths than girls at Karekare College?

Collect in one summary and one comparison question from each group.  “Tidy up” questions without labouring the point.

Summary – “pick” the question:

What are typical popliteal lengths of students at Karekare College?


	Students posing questions about the available variables.  Want some summary, but mostly comparison.

Add in the population at this point.  Note that we have the school so this is what we are interested in.

“Tidying up” questions 

· variable is clear

· population is clear

· intention is clear (summary, comparison)

· about the whole group/population

· able to be answered with the data

· one that we are interested in 


	Data
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	Ask students how we might answer this question.

Hopefully they will suggest that they make a graph first.  

They also might suggest that they need to find the mean or the median.  

Encourage them to make a graph.  Get them to use the data cards as they are all the students from Karekare College.  

Hopefully someone will suggest that using all the cards will take a long time.

So what can be done instead?  Hopefully someone will suggest that they just take some students to get a picture of the school.

Suggest that each group selects a handful students from Karekare College.  This is called a sample.  Why might a sample be a better idea than using the whole population?

Some reasons for sampling: practicable, takes less time.

How might we sample?

Can a sample tell us about the population?

Sample is good enough to look at the population.  Can get general/overall ideas.  Not specific.

We take a sample because it tells us about the population.
	Know that a sample can be used to answer questions about the population.

Set students up to come up with idea of a sample themselves rather than telling them.

Select sample from population.  Different groups to do same question, own sample. Pick a question that is related to the questions that have been posed previously and is manageable. Variable needs to be one that will fit easily on A3 sheet(s). 

Sample size will eventually be 30 at this level.  Simple reasons: a class is about 30, 30 gives a good enough approximation (for numerical data), 30 doesn’t take too long when drawing graphs by hand.  Bigger sample sizes are possible with technology.

	Analysis
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	Before students make their graph, get them to suggest what the graph might look like.  

Handout the popliteal length grid for the students to build their graph on.  Make the graph using the grid. (A good idea would be to take a photo of each group’s graph.  On a sticky write their names for the photo.)
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Get each group to write at least three I notice statements about their sample of students.  They should make a note of their statements in their books and make a copy to leave with the graph.

I notice: the sample distribution for popliteal lengths is roughly symmetrical with a mound around 40 to 42cm. 
Leaving their graphs and their three statements on the table, walk around the class looking at other graphs.  For the other graphs in the class they should observe and note (written) one thing that is similar to their graph and one thing that is different to their graph.  This can be done as a pair/group.  

Repeat for a second question eg height, get them to draw the dotplot in their books.
	Anticipating what the graph looks like. 

Idea that different samples from the same population give similar but different information about the population.

Cleaning data may come up with CensusAtSchool data.

What are the same messages that the samples are giving us?

	Conclusion
[image: image7.png]



	Reflection as a class on what they have noticed about all the graphs.  Pull together the big ideas from the lesson.

Did the graphs of different samples give the same information?

In what ways were they the same?

In what ways were they different?
	Similarities, maybe shape, most in the middle with a few at each end.  

Different, maybe spread, where the middle group is.

	Reflection
	What were two key ideas that we looked at today?

Did we need to use all of the data?
	

	Extension activity
	
	


	Lesson 6: Introducing informal inferential reasoning

	Focus for lesson:

· Can the sample tell us something about the population?

· Informal inferential reasoning

· Making I wonder statements about the population.


	Key Competencies:

Thinking: 


Seek patterns and generalisations

Using Language, Symbols and Texts:



Communicate findings


Interpret visual representations such as graphs, diagrams


	Resources
	Handouts

· Popliteal length grid
	Other

· data show

· photos of graphs from previous day



	
	Focus detail

Teacher activity/Student activity
	Thinking behind activities

	Analysis
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	Starting inferential thoughts.

Using I wonder…

Refer back to the graphs from yesterday.  If photos were taken these can be shown using a datashow.

Pick one graph and get the “I notice” statements.

For each I notice descriptive statement make an “I wonder” or “I think” inferential statement about what might be happening back in the population.

For examples see: Pfannkuch, Wild, Horton and Regan (2008) 

http://www.censusatschool.org.nz/2008/informal-inference/box_plots.pdf 
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I notice: the sample distribution for popliteal lengths is roughly symmetrical with a mound around 40 to 42cm. 

I wonder: if student popliteal length distribution for all of Karekare College is roughly symmetric. I expect so for a body measurement such as popliteal length.   

I notice: that the popliteal lengths are clustered close together in the middle, around 38cm to 45cm and then quite spread below 38cm and above 45cm.

I think: that for all the students at Karekare College, the popliteal lengths will not have gaps above 45cm or below 38cm as the sample does, as other students will fill in the gaps.  
	Some thinking about what the population might look like for popliteal lengths.  What information from the sample(s) helps us to suggest what the population might look like?



	Problem
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	Do boys at Karekare College tend to have longer popliteal lengths than girls at Karekare College?


	

	Plan
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	“Split” the Karekare College students up to get a population of girls and a population of boys.  The boys and girls are different colours.

Take a sample of 30 girls and a sample of 30 boys.
	Need to think about the two groups in the population.  Boys at Karekare College and girls at Karekare College.

	Data
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	Analysis
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	Make a graph of the boy’s popliteal lengths and the girl’s popliteal lengths.  Use the grid provided.

Boys
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Girls
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Make I notice descriptive statements about what is happening in the samples.

I notice: 
the sample distribution for the boys’ popliteal lengths is roughly symmetrical with a mound around 45.
the sample distribution for the girls’ popliteal lengths is roughly symmetrical with a mound around 43.
the middle group for the boy’s popliteal lengths is around 41 to 48cm, 

the middle group for the girl’s popliteal lengths is around 41 to 47cm 

Make I wonder inferential statements about what is happening back in the two populations.

I wonder: 
if boys’ and girls’ popliteal length distributions back in the two populations are roughly symmetric.  I expect so for a body measurement such as popliteal length for both girls and boys. 


	

	Conclusion
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	Reflection
	What is the difference between I notice statements and I wonder statements in statistical analysis?


	

	Extension activity
	
	


	Lesson 7: Introduction to box plots

	Focus for lesson:

· Introducing the idea of middle group and overall spread.

· Describing the position of middle groups relative to one another.

· Describing spread of middle group and spread overall.
	Key Competencies:

Thinking: 


Exploring and using patterns and relationships in data

Analyse


Make connections
Using Language, Symbols and Texts:


Explore different representations


Interpret visual representations such as graphs, diagrams
Managing Self:


Seek understanding


Be self-motivated


	Resources
	Handouts

· 
	Other

· 

	
	Focus detail

Teacher activity/Student activity
	Thinking behind activities

	Problem
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	Students to explore other comparison questions.

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 the two groups within the population?


	Plan
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	Identify the two groups within the population to be compared. Check there are enough people in each population to be able to make the comparison.  Need at least 30.  Identify variable of interest.  

1. Boys and girls; height

2. Boys and girls; bag weight

3. Boys and girls; ring finger length


	

	Data
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	Get a sample of 30 from each group within the population.  For boys and girls it is simple as they are colour coded. 

Clean the data. What are sensible values for this variable?  Predict what you think the graph will look like.  What is the biggest value possible, the smallest value possible, where might most of the data be? If a person is discarded during the cleaning process, select another person to replace them.
	Small focus on cleaning data and keeping sample to 30, or selecting more if some get “cleaned”.

	Analysis
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	Drawing dot plots.  In this lesson the students are actually going to draw dot plots of their data.

Get them to roughly sort the data so that they know the biggest and the smallest values in either sample.

Draw one set of axes to cover the range of values for the two samples.

Make two dot plots on one set of axes.  Plot girls on top of boys (for example). Drawing dot plots should be revision, plotting two plots together maybe new.

Introducing box plot ideas.

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

Get students to think about the middle group.  Broadly circle the middle group.  Extend a line from the middle circle to the smallest value and the largest value.

[image: image21.wmf]height_cm

150

160

170

180

190

Sample of girls

Dot Plot

[image: image22.wmf]height_cm

150

160

170

180

190

Sample of boys

Dot Plot


What do you notice?

Ideas to notice:

· Amount of overlap of the two circles.

· Is one circle further to the right than the other circle?

· Is this a little or a lot?

· Is one circle bigger than the other circle?

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

How many might be in the middle group of the data (about 15)?  How many would be on either side (about 7 or 8)?  Be more specific.  Mark where the circle will go from and to.
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3. Do boys at Karekare College tend to have longer ring fingers than girls at Karekare College?
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	Start with the dot plot and draw a circle around the approximate middle group (50%) of the data.  Extend whiskers to extreme values.  

Relative positions of the circles to one another.  Shifted further left/right and similar language.



	Conclusion
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	Reflection
	
	

	Extension activity
	
	


	Lesson 8: Formalising, description and inference - box plots

	Focus for lesson:

· Drawing box plots by finding medians and quartiles from dot plots.

· Describing box plots making I notice statements.

· Inferring from box plots making I wonder statements.

· Focus on the language of description and inference.


	Key Competencies:

Thinking: 


Make connections


Select appropriate methods


Interpret
Using Language, Symbols and Texts:


Explore different representations


Interpret visual representations such as graphs, diagrams
Participating and Contributing:


Build on prior knowledge



	Resources
	Handouts

· 
	Other

· 

	
	Focus detail

Teacher activity/Student activity
	Thinking behind activities

	Problem
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	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?

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


	Bag weights juniors and seniors.

Time taken to get to school, walking or taking the bus.

What are the two populations?


	Plan
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	Identify the two groups within the population to be compared. Check there are enough people in each group to be able to make the comparison.  Need at least 30.  Identify variable of interest.  

4. Seniors (Year 11, 12 and 13) and Juniors (Year 9 and 10); bag weight

5. Students who walk to school and students who take the bus to school; time taken to get to school.


	

	Data
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	Get a sample of 30 from each group within the population. For Juniors and Seniors you will need to select and keep or discard until you get 30 of each population.  Same for walk to school and take the bus to school.

Clean the data. What are sensible values for this variable?  Predict what you think the graph will look like.  What is the biggest value possible, the smallest value possible, where might most of the data be? If a person is discarded during the cleaning process, select another person to replace them.
	

	Analysis
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	Extending to box plots.

Draw the dot plots.

Mark the middle of all the values.  How do we find this?

Mark the middle of the bottom half, the middle of the top half (or think about the middle circle from the previous day). Join these three values up with a box.  The middle value is a line through the box.

Extend a line from the box to the smallest value and to the largest value.

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

	Conclusion
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	Reflection
	
	

	Extension activity
	
	


Ethnicity�
Age in years�
Year level�
�
Transport to school�
Time to school in mins�
Height in cm�
�
How carry school bag�
Weight of school bag in grams�
Popliteal length in cm�
�
Fitness level�
Index finger length in mm�
Ring finger length in mm�
�









Level 5 Statistical Investigations Lesson Plans


