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Growing Scatter
Savvy consumers of data – Effectiveness of displays
When reading a graph, look at:

· The type of graph it is

· The title

· What the data represents

· The scale of the axis

Question one

	
[image: image2]
	Does the title seem reasonable?

	
[image: image3]
	Check the title?

Is this graph and the graph above using the same data?

Which technique has been used to give such a different impression?
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Question TwoLook at the graphs below and explain the things that make them misleading and how they might be improved
[image: image11.wmf]Children in Two Parent Families by Parents' Labour Force 
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Savvy consumers of data – Statements by others
Question One- The following graph shows the total number of sunshine hours in four New Zealand cities.  Peter is planning where to go for his holiday next year.


[image: image5.wmf]Total Number of Sunshine Hours by City
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(a) Describe the long term trend shown by the graph for Auckland’s sunshine hours.

(b) Estimate what the sunshine hours will be for Auckland in March 05

(c) “Peter thinks that Christchurch will be the best place for his holiday next year.”
What feature(s) of the graph support or do not support this statement.

Question two- Peter wants to find out about highest maximum temperatures each month around New Zealand.  The following graph shows the temperatures in four New Zealand cities. 


[image: image6.wmf]Highest Maximum Temperature per Month
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(a)
Peter needs to predict which of these four cities will be the hottest place for his holiday next February.

Estimate the highest maximum temperature for this city.  Justify your answer with reference to features of the graph.

(b)
“The climate in Napier is better than in Christchurch.”
Comment on two features of the statistical information that does or does not  support this statement.

Question three- The following graph shows proportions of children in two-parent families and the labour force arrangements of their parents according to the 1996 census. 

It is interesting to note that nearly half of all New Zealand children under the age of one in 1996 had a father in full time employment and a mother who did not work.
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Use the graph to answer the following questions.

(a)
What are the changes to the mothers’ work situation as the children get older?


Justify your answer with reference to the graph.

(b)
“As the children get older, the proportion of two parent families where the father is in full time employment increases.”

What feature(s) of the graph support or do not support this statement. 

PPDAC cycle
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You will be given a sample of 40 pieces data which shows some information about 240 Year 9 students at a Wellington school.  You will be asked to answer a question about the students at the Wellington school.

Questions

1. What does sample mean in the sentence above? 
2. Why do you think that we are looking at a sample of 40 instead of the whole of Year 9 at the school or in the whole of New Zealand? 
3. How do you think the school was chosen?

4. Do all Year 9 students in the school have an equal chance of being chosen to be in the sample? Why/why not? 
5. Do you think the data cards represent all Year 9 students in New Zealand?  Why/why not?  
6. Do you think that we will be about to say something about all the students in Year 9 at the Wellington school just from the results we get from our sample?  Why/Why not?

7. What do we call the method when we ask all the members of Year 9 student’s information about themselves?

Savvy consumers of data – Data collection

1. Miss O’Carroll believes that Maths is the favorite subject of students in Year 9 so she asked her students to conduct a survey to establish this fact.
· Hannah decided to ask five of her friends.  Since three of them liked Maths the best she reported that 3 out of 5 (60%) of students like Maths the best
· Olivia decided to ask her class.  Since 20 out of the 30 liked Maths best, she reported that 2/3 out of the year liked Maths the best
· Paris decided to ask 10 students from each of the four classes their opinion on their favorite subject.  From this she concluded that 70% of students liked Maths the best
· Emma thought the only way to be really sure was to ask every student in Year 9
a) Three students conducted a survey of the year.  Which sample is likely to be the most accurate?   Why?

b) Why are the other two methods less accurate?

c) Why may Emma’s method not be the most suitable method to find out who like Maths the best?  What is her method of data collection called?

2. TV Now magazine are running an opinion poll to see which News presenter people enjoy the most.  Why might the results not be accurate?

Now look at the data. There are five pieces of information about each person on each data card.

Questions

1. What questions do you think were asked when collecting the data? 
2. What do you think Survey question means?  
3. What do you thing Investigative question means?  How is this different to a survey question? 
4. What questions could you ask about the data cards?  Write down two investigative questions that could be asked of this sample of data cards about the whole of the school.  Start the sentence with
 I wonder……. 
Our class question that we are going to investigate is 
I wonder ….
The whole purpose of conducting a statistics project is to be able to tell interested people or group information about the collected data. Answer these
1. Who would be interested in the outcome of this investigation? 
2. What would be the purpose of the results? 
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Now that the question has been posed it is important to get down the key information about the data to include in the report to the interested people or group.

Write down this information 

1. Where did the data come from? 

2. How many students are in the sample? 
3. How was the sample taken? 
4. Is this sample a good representation of the population?  Why/why not? 
5. What is a random sample? 
6. What is a variable? 
7. What variables are we going to focus on to answer our question? 
8. What type of graph(s) are we going to use to display our data? 
9. What will be we be looking for in the graph(s)? 
10. What do you expect to see in the graph? 
Savvy consumers of data – choices of measures
In statistics there are three different types of averages.  They are called mean, mode and median.  Each type of average is useful in certain circumstances.  As a data detective, it is important to know which one to use when, and how to find.

The Mean

To find this average, you add up all the values to get a total then divide this total by number of values.

Advantages

+
It is the most commonly used ‘average’ and can be easily worked out

+
All the data values are used and represented

+ 
It is used in many higher-level statistical procedures (standard deviation for example)

Disadvantages


-
The mean is unduly affected by extreme values in the data set


The Mode

This is the value that occurs most often in a data set. There may be more than one mode in a data set.

Advantages

+
Can easily be found from any dataset

+
Easy to understand

+ 
Not affected by outliers

+
Can be obtained for qualitative data


E.g. From the table water was consumed most often?

Disadvantages

-
Not all data sets have a modal value

-
The mode lacks useful mathematical properties

The Median


This is the middle value when the data has been lined up in numerical order (smallest to largest).

If there is an odd number of data the median is the middle value.

          
If there is an even number of data the median lies between the two middle values.
Advantages

+
Concept is easy to understand

+
Can be determined in any data set

+ 
Is not unduly influenced by extreme value in the data set

Disadvantages

-
The data must be ordered (ascending or descending)

-
The median lacks useful mathematical properties

[image: image19.emf]Looking at the data there are questions to ask your-self before we go onto the next stage.  Look for any values that seem out of place.
Questions

1. Are there any unusual values?  
2. How does the data compare to your own measurements? 
3. Should they be kept for the analysis?  Why/why not? 
[image: image20.emf]As you create the graph in your group copy the information onto the grid below.

First you will create a dot plot of the wrist circumferences
A dot plot uses a number line to create a graph by placing on dot above another other in order to make comparisons; it is similar to a bar graph.
[image: image21.emf]
Secondly you will create a scatter graph.

A scatter graph is an extension of the dot plot where individual values are plotted.  We are looking for a pattern (called a statistical relationship) that may be created with the points that are plotted.   Each point will show two values, in our case the wrist circumferences and the neck circumferences.  

When all the points have been plotted a ‘line of best fit’ should be drawn on the graph.  The line of best fit should be drawn in such a way that approximately half the data sits on each sit on either side.  The closer the data points are to the line the stronger the statistical relationship is.
Remember that a graph must contain SALT
· Scale.  All the numbers on the horizontal and vertical axis must be evenly spaced

· Axis. In a scatter graph you must use a ruler to draw the axis at a right angle to each other. The ends of the axis must have arrows to indicate that the numbers can continue.  There must be a line break if the values are not starting at zero

· Label.  Both axis in a scatter graph must be labeled to show what they are measuring and include the units they were measured in

· Title.  The graph must have a title to show readers what the graph is about

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


1. Write two sentences about the graph that begins with I notice 

2. Write one sentence about the graph that begins with I wonder 
3. Is there a statistical relationship between wrist and next circumference?  If there is, what is the statistical relationship? Use the line of best fit to describe what is happening
Here are some examples to help you 
	Strong positive relationship


[image: image7]
The line of best fit shows that as one value increases so does the value of the other measurement. Data points tend to be close to the line of best fit
	Weak positive relationship


[image: image8]
The line of best fit shows that as one value increases so does the other measurement. Data points tend to be fairly scattered around the line of best fit.



	Strong negative relationship

[image: image9]
The line of best fit shows that as one measurement increases the other measurement decreases. Data points tend to be close to the line of best fit

	Weak negative relationship

[image: image10]
The line of best fit shows that as one measurement increases the other measurement decreases. Data points tend to be fairly scattered around the line of best fit.



4. How can we measure a typical value?
5. What is a typical wrist circumference measurement and a typical neck circumference measurement? 
6. What is the most common measurement? 
7. Most of the data in the middle of the graph lies between what two values for both the wrist and the neck circumference? 
8. How does the graph look?  Is there more data in one area of the graph than anywhere else? 
9. Where are there any groups?  
10. Are there any data cards that do not fit the general ‘look’ of the graph?  
11. If someone has a wrist circumference of 24cm, estimate how big their neck circumference is
12. If someone has a neck circumference of 40cm, estimate how big their wrist circumference is
[image: image22.emf]
Answer your class question using the information you have written down at each stage
My question was …

The answer is that there is/ is not a statistical relationship between    and    shown by the line of best fit.  The line of best fit shows that as     increases by 1cm    increases/decreases by about    cm. Most of the data points are close/ scattered around the line of best fit.

There is a group of data around ….

I noticed about my graph that ….

I wonder …

Write down the definitions of these words that we use in Statistics

	Word
	Definition

	Outlier
	

	Compare
	

	Spread
	

	Distribution
	

	Data
	

	Investigate
	

	Analysis
	

	Predict
	

	Justify
	

	Frequency
	

	Mode
	

	Median
	


� EMBED Excel.Chart.8 \s ���








Father full time and mother not working


Father full time and mother part time


Father full time and mother full time


Father not full time, at least one parent in employment


Neither parent in paid work
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0-14 Pop

		1951

		1956

		1961

		1966

		1971

		1976

		1981

		1986

		1991

		1996



Census Years

Numbers (000)

NZ Population Aged 0-14 Years

570.6

690.7

810.5

865.4

914.3

928.2

850.5

795.3

783.6

832.1



Parents 

		Under 1		Under 1		Under 1		Under 1		Under 1

		1-4		1-4		1-4		1-4		1-4

		5-9		5-9		5-9		5-9		5-9

		10-14		10-14		10-14		10-14		10-14



Father full time Mother not working

Father full time Mother part time

Father full time Mother full time

Other (at least one parent in employment-Father not full time

Neither parent in paid work

Age of Child (years)

Percent

Children in Two Parent Families by Parents' Labour Force Status and Age of Child, 1996

48.2

20.1

11.6

7.5

12.6

35

28.2

17.9

8.7

9.2

24.8

32

25.2

8.9

9.1

16.5

29.1

36.6

9.1

8.7



Sheet1

		Year		Population

		1951		570.6

		1956		690.7

		1961		810.5

		1966		865.4

		1971		914.3

		1976		928.2

		1981		850.5

		1986		795.3

		1991		783.6

		1996		832.1

				Under 1		1-4		5-9		10-14

		1		48.2		35		24.8		16.5

		2		20.1		28.2		32		29.1

		3		11.6		17.9		25.2		36.6

		4		7.5		8.7		8.9		9.1

		5		12.6		9.2		9.1		8.7
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