
PurposePurpose  

The purpose of this section is to show you 
how you can get students to discover the 
Empirical Rule from their own data.  

 



Right Foot LengthsRight Foot Lengths  

On your sheets you have data for right foot 
lengths. 

 

Can you describe the distribution of the 
right foot lengths? 

 



Right Foot LengthsRight Foot Lengths  



Analysing the Distribution of Right Foot Analysing the Distribution of Right Foot 

Lengths Lengths   
1. Complete the table using the mean and the standard 
deviation.  

 

2. Fill in the left hand side of 
the larger table. (Hint: There 
are 20 numbers in each 
column) 

3. Fill in the right hand side of the 
larger table by working out the 
Percentage of the 200 students 
who are in each of the 3 
categories. 



The Empirical RuleThe Empirical Rule  

The answers you got were quite close to 
the Empirical Rule which has the 
percentages 68%, 95%, and 99.7% 

 

What would you change to increase the 
chances of achieving 68-95-99.7 for the 
foot lengths? 

 

Note: A more accurate model for working 
out percentages in certain ranges would 
be the Normal Model.  
 



If we plot the right foot 

lengths or heights of all 

200 students we will start 

to see a normal 

distribution. 

The majority of students 

will be around an 

average height. 

Normal DistributionNormal Distribution  

A symmetric, unimodal, bell-shaped distribution of 

continuous random data is called a normal distribution. 

It is the most common model in statistics, because so often, 

with a big enough sample, we see the data mostly collect 

around the mean. 
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This graph gives the Standard Normal Graph with a standardised scale.
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Standard Normal DistributionStandard Normal Distribution  

The area between the Standard Normal Curve 

   and the z axis between  and  is 1.  
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The Normal Model also shows the The Normal Model also shows the 

Empirical Rule is accurateEmpirical Rule is accurate  

68% 68% 

95% 95% 

99.7% 99.7% 

Empirical 

Rule 

Normal 

Model 

68% 68.27% 

95% 95.45% 

99.7% 99.73% 



The Normal Distribution MachineThe Normal Distribution Machine  



Short QuestionsShort Questions  

When data is normally distributed describe the 
chances of a piece of data being near the 
middle. 

 

When data is normally distributed what are 
the chances of being within 1 standard 
deviation of the mean? 

 

If we assume data is normally distributed what 
are the chances of being within 2 standard 
deviations of the mean? 



Short QuestionsShort Questions  

The mean height is 166.6cm and the standard deviation is 13.3cm. 

 

Based on an assumption that the distribution of heights is 
approximately normal, use the empirical rule for the following 
questions: 

(i) 68% of this school’s students have heights between ___ and ___ 
cm. 

 

 

(ii) What percentage of students have heights between 140cm 
and 193.2cm? 

 

(iii) A school tour is being organised.  All students can apply to go 
on it.  There is a rollercoaster at one location on the tour.  You have 
to be over 140cm to be allowed on the rollercoaster.  What 
percentage of students wouldn’t be tall enough? 
 



166.6 179.9 193.2 206.5153.3140126.7

Empirical RuleEmpirical Rule 

68% 68% 

95% 95% 

99.7% 99.7% 



NCCA MaterialNCCA Material  

To enter a particular college course, candidates must complete an aptitude test. 

In 2010 the mean score was 490 with a standard deviation of 100. The distribution 

of the scores on the aptitude test is a normal distribution.  

  

a) What percentage of candidates scored between 390 and 590 on this 

aptitude test?  

 

b) One student scored 795 on this test. How does this student’s score compare 

to the rest of the scores?  

 

c) The college admits only students who were among the highest 16% of the 

scores on this test. What score would a student need on this test to be 

qualified for admission to this college? Explain your answer.  

 

d) The college gives scholarships to students with scores of 621 or over.  What 

percentage of students do they expect to give scholarships to? 



490 590 690 790390290190

Empirical RuleEmpirical Rule 

68% 68% 

95% 95% 

99.7% 99.7% 



490 590 690 790390290190

68% 68% 

50% 34% 

Empirical RuleEmpirical Rule 



PurposePurpose  

To identify all the concepts we must keep in 

mind when we use data from a sample to talk 

about the population.   

 

We will also tease out how each concept 

influences the others. 

 



Mobile PhonesMobile Phones  

You wanted to work out which mobile phone 

company is the most popular among Irish second 

level students. 

   

You used a sample of 100 students and found that 

Meteor topped the survey with 42%. 

 

What percentage of all second level students in the 

country use Meteor? 

(Can we use the sample to talk about the 

population?) 



Census at School Data ToolCensus at School Data Tool  

50 42 39 

56 41 45 

http://datatool.censusatschool.org.uk/datatool_small.php
http://www.censusatschool.ie/en/get-data/datatool


ConfidenceConfidence  
Make a comment about the following three statements: 

A polling company said it was 100% certain that a candidate has 

between 0% and 100% of the vote. 

 

A polling company said it was 50% certain that a candidate has 

between 30% and 35% of the vote. 

 

A polling company said it was 99.9% certain that a candidate 

has between 4% and 94% of the vote. 

 

As the confidence level in the result increases what happens the 

range of percentages?  Why does this happen? 

 

What level of confidence would you be happy with seeing in a 

newspaper for (i) an election poll, (ii) a very tight election, (iii) a 

life saving drug? 



Balancing Margin of Error, Level of Balancing Margin of Error, Level of 

Confidence and Sample SizeConfidence and Sample Size  

For our purposes at LCHL when dealing with 

proportions we are only talking about 95% 

confidence.  The level of confidence is fixed at 95%. 

With the level of confidence fixed it’s only a matter of 

finding the relationship between the sample size and 

the margin of error. 

As we increase the sample size what happens the 

margin of error? 

The formula    , where n is the sample size, is the 

relationship between sample size and margin of error 

when the level of confidence is fixed at 95%. 

 

1

n



Important Sample Sizes using the Important Sample Sizes using the 

Formula for Margin of Error Formula for Margin of Error   
(Level of Confidence 95%)(Level of Confidence 95%) 

 
 
Sample Size  Margin of Error 

25     20% 

64     12.5% 

100    10% 

256    6.25% 

400    5% 

625    4% 

1111    3% 

1600    2.5% 

2500    2% 

10000    1% 





PurposePurpose  

To use one open question to work out 

how we can use statistics to see what 

we can and can’t say about claims that 

use percentages. 

We will use the idea of a court room to 

test claims. 



A ClaimA Claim  

A drug company claims that their new 
drug relieves migraine 70% of the time. 

A newspaper investigates this claim by 
getting migraine sufferers to try the new 
drug.  They get 100 results that say it 
relieves migraine 62% of the time. 

What could the newspaper say about this? 

What could the newspaper headline be? 

 



Let’s Put the Claim on Trial Let’s Put the Claim on Trial   

• What will we assume? 

• What evidence do we have? 

• What conclusion will you make? 

• What action will you take? 



Hypothesis Test Question Based On Hypothesis Test Question Based On 

Our Data Our Data   

A teacher claims that 30% of second level 
students in Ireland are 180cm or taller. 

(a) If we treat the 200 results from our 
school as the results of a simple random 
sample of all second level students then 
what is the overall margin of error of the 
survey, at 95% confidence? 

(b) Of the students in the sample above, 34 
are 180cm or taller.  Is this sufficient 
evidence to reject the teacher’s claim, at 
the 5% level of significance? 

 



PurposePurpose  

To show parts of the Teaching and Learning 

Plan on The Correlation Coefficient 

 

To introduce students to the idea of looking 

for and talking about relationships in 

bivariate data.  

 





Arm Spans and HeightsArm Spans and Heights  
Arm Span Height 

128 165 
141 145 
145 134 
147 147 
148 153 
149 147 
150 152 
150 150 
150 153 
158 161 
158 160 
159 150 
160 165.1 
160 155 
161 165 
162 162 
165 155 
166 161 
166 174 
170 173 
172 175 
177 177 
186 180 
200 194 

Mean 159.5 160.5 

Geogebra_for_Workshop_5/Arm_Span_Heights_Quadrants_CAS_Data.ggb




Teaching & Learning PlanTeaching & Learning Plan  



Teaching & Learning PlanTeaching & Learning Plan  



Teaching & Learning Teaching & Learning Plan Plan ςς  Correlation CoefficientCorrelation Coefficient  
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Teaching & Learning Teaching & Learning Plan Plan ςς  Correlation CoefficientCorrelation Coefficient  



Teaching & Learning Teaching & Learning Plan Plan ςς  Correlation CoefficientCorrelation Coefficient  



Teaching & Learning Teaching & Learning Plan Plan ςς  Correlation CoefficientCorrelation Coefficient  



Teaching & Learning Teaching & Learning Plan Plan ςς  Correlation CoefficientCorrelation Coefficient  
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Teaching & Learning Teaching & Learning Plan Plan ςς  Correlation CoefficientCorrelation Coefficient  
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http://www.istics.net/stat/Correlationshttp://www.istics.net/stat/Correlations  

 



A QuestionA Question  


