
	Title: Chocolicious


	Achievement Objectives:

S5-2 Evaluate statistical investigations or probability activities undertaken by others, including data collection methods, choice of measures and validity of findings.


	Key Competencies:
Thinking: 


Think critically



Make decisions

Using Language, Symbols & Texts: 


Demonstrate statistical literacy

Relating to Others: 


Work in groups


Debate solution



	This activity explores the following key ideas: 
· how the statistical investigation process works

· how the sample and population are related

· statistical investigations can be biased if they are not properly set-up or carried out


	Resources
Datashow and computer

Powerpoint presentation

Resource sheet

Worksheeet



	Prior Knowledge:


	Adapting for ICT

	Introduction/Background 

You could introduce this activity by asking students to collect articles in the newspapers and magazines that contain statistics to make them more aware of how often statistics are quoted in everyday life.

Show the powerpoint presentation first. Then head into the exploration below. The resource sheet is needed and contains all the relevant information presented by Dodgycereals.
Allow at least one lesson for this activity; it could take two separate sessions depending on your students and the depth to which you want to take it. Begin by spending some time discussing the context with the students. Some context is provided in the introduction. You might want the students to work in small groups so they can discuss their work with each other.  Discussing the problem and planning will take most of time.

You may want to make groups of students present their decision and investigation to the class.



	Problem
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	Today students will investigate the claims of Dodgycereal Limited. This is a fictional company. Understanding how to ‘read’ statistics and regarding them critically is now an important skill.  Some researchers think that statistical literacy is an important part of literacy, or being able to read the printed word.



	Plan/Data
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	Question 1: Which population did Dodgycereals claim to have investigated? New Zealand teenagers

What is a teenager? 
Question 2: Why do you think it is important to have more than one teenager in your sample? One member only gives one set of data so there would be no variation in the sample and it wouldn’t represent the population.  For example if you chose only one teenager you can’t tell if the population has male and female members.  

Question 3: Do you think 30 teenagers is a large enough sample to represent all the teenagers in New Zealand? Remember to give reasons. No, There are over 33,000 students in the CensusAtSchool population for 2005 and 24,000 for 2007.

Question 4: Do you think this is a representative or biased sample of New Zealand teenagers? Justify your answer. Biased as the company only asked teenagers they knew.  There maybe regional differences that would not be represented in this sample as all the teenagers were from the same town.  The teenagers came from 8 families so perhaps some family opinions may be over represented.  The employees could have been worried about their jobs so may have influenced the outcome of the survey.  This sample is a convenience sample.

Question 5: Do you think this survey is fair or biased?  Justify your answer.  Biased, it suggests the ‘correct answer’ to the 4th question in the first sentence.  There are also an issue with asking the employee number. The survey is not anonymous. The selection of the sample is also biased as the sample consists of teenagers from the companies’ staff. This is called selection bias.


	Analysis
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	Question 6: What do you think about this graph and these claims?  The analysis of the data was misleading: scales on graph are shown as decimals so the number could be misread as being for example 375. The graph has been stretched and truncated at the bottom so the differences look larger. The claims are unfounded 

A: Hardly any teenagers eat breakfast – especially intelligent males. The intelligence of teenagers in the sample was not gathered so we cannot comment on whether intelligent males eat breakfast or not. In this sample 1/3 eat breakfast, vs 2/3 who don’t eat breakfast. 1/3 is not ‘hardly any’
B: Females are more discerning than males because more of them don’t eat breakfast.  A value judgement.

C: Females are also more gorgeous than males. Another value judgement.
Question 7: What effect has the sample size, the way the teenagers were chosen to be in the sample and the survey questions had on the results? This question draws together the answers in the previous questions.

Question 8: What is misleading about this graph? A graph can still be correctly drawn but misleading due to the data it represents. In this case only one 15 year old a surveyed so whichever option they choose would be plotted as 100%.


	Conclusion
[image: image4.png]




	Student’s conclusions should relate back to the original question.  They should also mention any features they had noticed or wondered about and investigated. 

Here are some phrases that they might find useful: they do not have to use them all!

representative, population, probably, likely, most likely, biased, fair, sample, survey, misleading.

The students conclusions could include some of the following ideas:

The claims were misleading because:

The sample size was too small.

The sampling method was biased.  The teenagers in the sample all lived in the same place and maybe even knew each other.  They could have answered in a way to protect their parent’s jobs.

The survey questions were leading.

The analysis of the data was misleading: scales on graph, size of graph, percentages hiding small sample size.

The claims were often inferred rather than backed up by the analysis e.g. intelligence.

	Reflection


	What aspects of this task did the students find easy? Hard?

Do students have a clear understanding of how a biased sample can give misleading information?


	To extend this activity

	You could investigate what teenagers eat for breakfast using the data available on the Censusatschool website. In Dodgycereal’s sample 2/3 of teenagers didn’t eat breakfast.  Is this the same proportion as a sample from Censusatschool?

Or you could follow this activity up by asking each group to analyse one claim or graph they have found in their newspapers or magazine and present their findings.




Curriculum Level: 5


Focus: Misleading statistics
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