

Background.
The CensusAtSchool NZ online survey conducted during August 2003, collected data from 18000 students from throughout NZ. The data base consists of a large multivariate set of data arranged by school year. Random samples (n ≤ 255) can be downloaded in separate year groups. To produce a sample mixed year groups, you will need to take a sample from each year and combine them. 

The Random sampler is at:
http://www.censusatschool.org.nz/sampler.php
The survey recorded reaction time with the mouse, using an electronic timer. Students were first asked which hand they used for most activities. Then their reaction time with each hand is separately recorded.
Go to the sampler before you start.
1. Check the possible characteristics of samples.

2. Consider how you can use the sampler to collect your data (sample size, combining samples, year groups, gender).
3. How will you reorganize the data once you have downloaded it? 

Investigation 1 – Difference between two means (two independent samples)
Aim: 
To compare the mean dominant hand reaction times of Yr 10 boys with that of Yr 10 girls.

1. Download your samples, select the appropriate columns, copy and paste them into a new Excel worksheet.

2. Reorganise your data as required – you should have 2 separate samples of data (one for girls and one for boys) with dominant hand reaction time. (Sort on ‘hand’ column)
3. Calculate the sample statistics required for each set of data.
4. Calculate the difference between the two means, and standard error for the difference between the two means. 
5. Given that each student in your class will construct a different C. I., predict how many of these intervals you expect to enclose zero.
6. Construct a 95% confidence interval for the difference of two means (z-1 = 1.96)
7. Interpret your confidence interval. 
8. What percentage of the class has a confidence interval that encloses zero?
Investigation 2 – Different sample sizes
Aim: 
To investigate the effect of a four-fold increase in sample size on the precision of an interval estimate. (ie. The width of the interval)
Method:

You will be working in pairs, each taking a different sized random sample of Yr 9 boys and constructing a confidence interval for the mean reaction time of their dominant hand. 

Group A: Take a random sample of boys at year9 (n = 30) 
Group B: Take a random sample of boys at year9 (n = 120) 
.

For your selected sample data:
1. Predict the width comparison for the two different types of confidence intervals.

2. Download your sample, select the appropriate columns, copy and paste them into a new Excel worksheet.

3. Sort your data to give dominant hand reaction time.
4. Calculate the sample statistics required for your confidence interval.

5. Construct a 95% confidence interval.    (z-1 = 1.96)
6. Interpret your confidence interval (what does it tell you about the underlying population mean?) 

7. By conferring with your partner, compare the widths of the two different types of confidence intervals.
8. If the difference in sample size was nine-fold, what would you expect to happen?

Investigation 3 – Different levels of confidence
Aim: 
To investigate how a change in the level of confidence affects the precision an interval estimate?
Method:

You will be working in pairs, each taking a random sample of Yr 9 girls (n = 50) and constructing either an 80% or a 90% confidence interval, for the mean reaction time of their dominant hand. 

Whole class: 
1. Predict the comparison between the two different confidence intervals.

2. Download your sample, select the appropriate columns, copy and paste them into a new Excel worksheet.

Group A: For your selected sample data:

1. Calculate the sample statistics required for your confidence interval.

2. Construct a 90% confidence interval by hand (use your calculator, z-1 = 1.645)
3. Interpret your confidence interval (what does it tell you about the underlying population?) 

Group B: For your selected sample data:

1. Calculate the sample statistics required for your confidence interval.

2. Construct a 80% confidence interval by hand (use your calculator, z-1 = 1.28)

3. Interpret your confidence interval (what does it tell you about the underlying population?) 

Whole class:

Compare the two types of confidence intervals for precision (width).
CensusAtSchool NZ Resources:

http://www.censusatschool.org.nz/resources.php

