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 1: PPDAC Cycle

	Focus for lesson:

· Reflect on Year 9 work

· PPDAC Cycle 

· Introduce C@S data set

· Setting up the context


	Key Competencies:

· Thinking: reflect on learning

· Understanding symbols, language and texts: know, use and interpret specialised vocabulary

· Participating and contributing: contribute to thinking groups

	Resources
	Handouts

· Data set information

· Questionnaire (paper copies) or electronically online

· Making measures station cards (if needed)


	Other

· Data set – year 10 data cards

· OHT – questions to ask of variables

· Blank data cards if needed

	
	Focus detail

PPDAC cycle
	Thinking behind activity 

CensusAtSchool data

	Problem
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	This lesson is an introductory lesson that reviews the PPDAC cycle as a way of recapping work done in the previous year.  In conjunction with this the C@S data set is introduced as examples when working through the cycle.  

	Use data cards from student collected data or if this is not available use the data cards provided.

	
	Within in the PPDAC cycle, what the does the problem phase involve?

· Posing investigative questions that can be asked of the data.

· Understanding and defining the problem.

· Might think about the different types of questions – summary, comparison, relationship, time series.


	Handout the student data cards from when the class did the measurement collection before completing the CensusAtSchool questionnaire. They should just have their data card for now.

Need to do the planning phase first then come back to posing investigative questions. (This is necessary when working with given data so that students are familiar with the context or the story of the data.)


	Plan
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	How do we get the data to answer our investigative question?

If we are given data, we need to “unpack” the story behind the data.

· What were the survey questions asked to collect the data?

· Who was surveyed? By whom? When?

· What are the units if any for the variable(s)?

· How was the variable(s) measured?
(See OHT for these questions)
	Remembering back to collecting the data, what were some of the things that we did?

Brainstorm ideas.  If very little is forthcoming then it may be useful to handout the station cards that were used in the making measures activity.  http://www.censusatschool.org.nz/2009/information-packs/
Information to cover: what was the survey question that was asked to collect the data? What specific instructions were given to collect the data? Why do you think these instructions were given? 

What type of variable are we collecting? Measurement or category?  

Remember to go back and pose a few investigative questions.

	Problem
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	Use the starter: I wonder…
	What are some investigative questions we could ask of this data?

Get students to work in pairs writing their questions on paper to be collected in and collated.


	Data
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	In the data phase we are collecting, managing and cleaning the data.  

· What does cleaning the data mean?
	Discuss how the data was collected for the CensusAtSchool questionnaire.

Check the data on the data cards from the class.  

· Does any of the data seem unlikely? 

· Sometimes this is picked up in the analysis phase.  

Looking at an individual’s data, what do you notice about different measures? 

· Height and armspan? 

· Neck and wrist? 

· Foot length and height?  

· How might you use this information to help check that the data is ok?
· What are some examples of data that appear to be incorrect?

· 

	Analysis
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	In the analysis phase we draw graphs and other displays of the data. 

· What are some examples of different graphs that we can use?

In this phase the graphs and other displays are described in detail. 

· What are some of the different things we describe about the graphs and other displays? 
 
	What might we expect the data to look like for: 

· Height? 

· Armspan? 

· Wrist circumference? 

How tall might the tallest person be? 

· The shortest person? 

· Where might most of the heights be?



	Conclusion
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	In conclusion phase we answer the investigative question we initially posed.  We draw on evidence from the analysis to support our answer.
	

	Reflection
	Vocab used in lesson.
List all the specialist statistics words used in the lesson today.
	

	Extension activity
	
	


	Lesson 2: Posing Investigative Questions

	Focus for lesson:

· Posing investigative questions

· Initial look at making displays using data cards

· Starting to think about what makes a good investigative question 


	Key Competencies:

Thinking: 


Investigating



Engage in sense making

Relating to Others: 


Share ideas


Work in groups


Communicate findings
Using Language, Symbols and Texts:


Communicate thinking


Interpret visual representations such as graphs, diagrams
Managing Self:


Make decisions



	Resources
	Handouts

· Copy of questionnaire 2009 – one per group

· Making measures stations cards

	Other

· Data cards – either own cards from doing the survey or pre prepared data cards
· Posed investigative questions cards

	
	Focus detail

Teacher activity/Student activity
	Thinking behind activities

	Plan
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	Using the data cards provided have each pair focus on one of the variables and find out what the survey question was that was asked to get the data.  

They should describe any special instructions if given (see Making measures stations).

Share this with the whole class.  


	

	Problem
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	Go back to the investigative questions posed the previous lesson.  (If none available, used posedinvQs document.  These need to be photocopied and cut up.)

Ask students if they can divide the investigative questions up into different types of questions.  
Get them to describe the different types they can see, leading to a classification of question types (summary, comparison, relationship).

Ask them what each question is investigating?  (Hopefully they will give you the variable.)

This is the first of our key ideas about what makes a good investigative question.

· We need to check that the variable that is being investigated is clear eg heights, reaction time, favourite learning area etc
Pick about four summary questions, some categorical, some measurement. 

Have a mixture of questions, some that consider only an individual or smaller group and some that require considering the entire data set.
Get the students to sort their cards to answer each question (do one at a time).

Collate feedback from some groups about what they found.

Repeat for all questions.

What do they notice?  

· Want to reach conclusion that we need to check the investigative question is general in format and allows for analysis to be made of the whole group not just an individual eg what are typical heights...

At this point some of the questions they have been working with can be tidied up to make sure they reflect the whole group.  It is a good time to bring up another key idea which is:
· We need to check that the group that is being investigated is clear eg year 10 students in this class, this group of year 11 students

Now that we have three key ideas to work with get the students (in pairs) to pose at least two more summary investigative questions that they could answer using the data given on the cards.
Collate these questions on the board.  Get each pair to do their own check as their question goes up. (variable is clear, about whole group, group is clear)

If the opportunity arises, draw the following ideas from the students’ questions.

· We need to check that the investigative question is able to be answered with the data you have eg there is enough data and the variable being investigated is in the data set
· Is the investigative question worth investigating, that is, will the information obtained be useful to someone? eg kiwi bird typical weights may be of use to DOC staff or other conservation groups


	Posed investigative questions are a mix of good and not so good questions.

In this initial stage want to see what sort of classification the students give.  Working towards them being able to sort questions that are about a single variable (summary), questions that compare a single variable between two categories (comparison) and questions that are looking for a link or a relationship between the variables (relationship).

In this next stage we are trying to build the idea that questions are best if they are about the whole group.  If unable to elicit the ideas from the students you could ask them the following question: Which of these questions ask us about an individual or smaller group and which of these questions are about the whole group we have?

Note: reviewing questions about the group, lead to questions about population when introducing sampling.
With this activity it is quite possible that students may do something that picks up two further key ideas about posing investigative questions.  For example: some questions that were posed when doing this activity with a class

I wonder… 

what are the different super powers this group likes?

why we would want to know the answer to this question?
The first question considers a variable that is not on the data cards, so cannot be answered with the data given (fourth key idea), the second question is a great question at this stage because it brings up the last key idea, that is what is the purpose of the question, or who might be interested in the outcomes.



	Analysis
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	Depending on the time available students could take a couple of their questions they have posed, use the data cards to make a display (either using the data cards, or using dot plots).
They could write I notice statements about their displays.
	

	Reflection
	What do we need to check/consider when posing an investigative question?


	


	Lesson 3: Single distribution descriptions

	Focus for lesson:

· Describing summary type graphs

· Writing conclusions to questions
	Key Competencies:

Thinking: 



Exploring and using patterns and relationships in data


Analyse


Make connections

Relating to Others: 


Interpret statistical information


Share ideas

Using Language, Symbols and Texts:


Communicate thinking


Interpret statistical information


Know, use and interpret specialised vocabulary


Interpret visual representations such as graphs, diagrams
Managing Self:


Seek understanding



	Resources
	Handouts

· Posters made up with questions and graphs.
· Small graphs printed for students to glue into book.

· CensusAtSchool questionnaire for 2009


	Other

· 

	
	Focus detail

Teacher activity/Student activity
	Thinking behind activities

	Problem
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	A selection of investigative questions about the C@S data to be explored during the lesson.  

The investigative questions will be about the specific students in the sample.  For example: I wonder…

What are typical heights of these students?

What are typical wrist circumferences of these girls?

For each investigative question as you work through them, spend time exploring the survey question that was asked to collect the data.  

Consider possible sources of variation, particularly from measurement error, input error, misreporting error.
	Data that is used needs to have simple shapes.  Avoid data that could appear bimodal.  

Use larger sample sizes.

Use measurement data.



	Plan
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	Data
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	The questions and graphs form part of a poster.  

Different groups have different questions and they make a poster and share their descriptions.
Alternatively students can write the question in their book, glue in the small graph and then write their description using the prompts given on the poster.


	

	Analysis
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	Students write their descriptions underneath their graphs on the poster.  Some starter prompts are given.

What do they notice from the graph?

Use I notice statements…

We need to describe the features we see in the data. 

Starting point: 
• Overall visual shape 

o Any clustering/grouping 

o Modality
o Unusual features 

After the initial overall visual observations: 
Make more detailed descriptions of the features including the middle group and spread.

	Encourage students to make statements about what they see.  In the feedback session, repeat what they say and then rephrase it using good statistical language as necessary.  

Teacher is doing active reflection.

Need to consider: variable, the group of interest, units as appropriate.

	Conclusion
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	Answer the investigative question posed.

Give evidence to support the answer. Use information from the analysis section.

What further questions do you wonder now?
	

	Reflection
	When describing summary type graphs what features do you describe?

What are some of the important things to include in the description?


	

	Extension activity
	
	


	Lesson 4: Comparison descriptions

	Focus for lesson:

· Describing comparison type graphs

· Writing conclusions to questions
	Key Competencies:

Thinking: 


Analyse


Make connections

Using Language, Symbols and Texts:


Communicate thinking


Know, use and interpret specialised vocabulary


Explore different representations


Interpret visual representations such as graphs, diagrams
Managing Self:


Seek understanding

Participating and Contributing:


Contribute to a culture of inquiry and learning



	Resources
	Handouts

· Posters made up with questions and graphs.
· Small graphs printed for students to glue into book.

· CensusAtSchool questionnaire for 2009


	Other



	
	Focus detail

Teacher activity/Student activity
	Thinking behind activities

	Problem
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	A selection of investigative questions about the C@S data to be explored during the lesson.  

The investigative questions will be about the specific students in the sample. 
For example: I wonder…

If the heights of boys in this group of year 10 students tend to be greater than the heights of girls in this group of year 10 students?

If the wrist circumferences of boys in this group of year 10 students tend to bigger than the wrist circumferences of girls in this group of year 10 students?

Discuss what “tend to” mean.

Look at the questions that were asked to collect the data.

	

	Plan
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	Data
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	The questions and graphs form part of a poster.  

Different groups have different questions and they make a poster and share their descriptions.
Alternatively students can write the question in their book, glue in the small graph and then write their description using the prompts given on the poster.


	

	Analysis
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	Overall Analysis Strategy: 
We need to describe the features we see in the data. 

Starting point: 
• Overall visual non-numerical comparisons 

o Overlap 

o Shift 

o Unusual features 

After the initial overall visual non-numerical comparisons: 
Make more detailed comparative descriptions of the features (idea of circling the middle group rather than formally calculating statistics)

Comparisons are made: 
Between the groups (e.g., overlap, shift, spread and shape statements) 

Within each group (e.g., unusual observations) 

Encourage students to make statements about what they see.  In the feedback session, repeat what they say and then rephrase it using good statistical language as necessary, modelling by writing statements on the board.
	Remember the units, variable, group of interest.

	Conclusion
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	Answer the investigative question posed.
Give evidence to support the answer. Use information from the analysis section.

What further questions do you wonder now?
	

	Reflection
	When describing comparison type graphs what features do you describe?

What are some of the important things to include in the description?


	

	Extension activity
	
	








Level 5 Statistical Investigations Lesson Plans


