Purpose

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

On your sheefts you have data for right foof
lengthes.

Can you describe the distribution of the
right foof lengthse




Right Foot Lengths
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Analysing the Distribution of Right Foot
Lengths

I. Complete the table using the mean and the standard
de\/la'hon Mean =24.6cm Standard Deviation = 4.06cmadem

Fill in the following table:

3 standard | 2 standard | 1 standard Mean 1 standard | 2 standard | 3 standard

deviations | deviations deviation deviation deviations | deviations

below the | belowthe | below the above the | above the above the
mean mean mean mean mean mean

24 éecm 28.6em

2. Fill in the leff hand side of 3. Fill in the right hand side of the
the larger table. (Hint: There  larger table by working ouft the
are 20 numbers in each Percentage of the 200 students
column) who are in each of the 3
categories.

Fromthe table above, counthow many numbersare | What percentage of the 200 numbers is

between to be found within 1 standard deviation
1 standard deviation below the mean and of the mean?

1 standard deviation above the mean? I:l I I:l

Fromthe table above, counthow many numbersare | What percentage of the 200 numbers is
between to be found within 2 standard deviations

2 standard deviations below the mean and of the mean? I:l
2 standard deviations above the mean? I:l

Fromthe table above, counthow many numbersare | What percentage of the 200 numbers is
between to be found within 3 standard deviations

3 standard deviations below the mean and of the mean? I:l
3 standard deviations above the mean? I:l
- — e
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The Empirical Rule

254

The ans 2 fo
the Em¢
percen ]

15 4

10 1




Normal 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.

If we plot the right foot
hs or heights of all
dents we will start

) see a normal

distribution.
ajority of students
| be around an
erage height.
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Standard Normal Distribution

1 g,
If u=0and o =1 we would plot Te 2
27

This graph gives the Standard Normal Graph with a standardised scale.
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Z—scores

The area between the Standard Normal Curve

and the z —axis between —oo and +o0 is 1.
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The Normal Model also shows the
Empirical Rule is accurate

Empirical Normal
Rule Model
68% 68.27%
05% 905.45%

99.7%




The Normal Distribution Machine
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Short Questions

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

When data is normally distribufed 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 meane
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Short Questions

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

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

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

(i) What percentage of students have heights between 140cm
and 193.2cmye

(iii) A school touris 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 enoughe
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Empirical Rule

68%

126.7 140 153.3 166.6 179.9 193.2 206.5

R

99.7%
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NCCA Material

To enter a particular college course, candidates must completfe 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 teste

b)  One student scored 795 on this test. How does this student’s score compare
to the rest of the scorese

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.
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Empirical Rule

68%

190 290 390 490 590 690 790

R

99.7%




.
Empirical Rule

190 290 390 490 590 690 790
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Purpose

To identity all the concepts we must keep Iin
mind when we use data from a sample fo talk
about the population.

We will also tease out how each concept
influences the others.
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Mobile Phones

You wantfed fo work ouf which mobile phone
company is the most popular among Irish second
level students.

You used a sample of 100 students and found that
Meteor fopped the survey with 42%.

What percentage of all second level students in the
country use Metfeore

L | (|
I ? 1
0% 42% 50% 100%
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Census at School Data Tool

Show  § @

Summary table ot s Wl égmaw table Options i Summary table Spttons 1
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http://datatool.censusatschool.org.uk/datatool_small.php
http://www.censusatschool.ie/en/get-data/datatool
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Confidence

Make a comment about the following three statements:

A polling company said it was 100% certain that a candidafte has
between 0% and 100% of the vote.

A polling company said it was 50% certain that a candidate has
beftween 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.
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Balancing Margin of Error, Level of
Confidence and Sample Size




’mpor’an’ !amp’e Sizes us:lng the

Formula for Margin of Error
(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 12.5%

2500 2%

10000 +17%
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Purpose

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 tfo
fest claims.




NN
A Claim

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

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

What could the newspaper say about thise
What could the newspaper headline bee




Let’s Put the Claim on Trial

What will we assumee

What evidence do we havee
What conclusion will you makee
What actfion will you takee




. _
Hypothesis Test Question Based On
Ovur Data

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

(a) If we freat the 200 resulfs 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% confidencee

(b) Of the students in the sample above, 34
are 180cm or taller. Is this sufficient
evidence to reject the feacher’s claim, af
the 5% level of significanceze
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Purpose

To show parts of the Teaching and Learning
Plan on The Correlation Coefficient

To infroduce students fo the idea of looking
for and talking about relationships in
bivariate data.







Arm Span and Height
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Teaching & Learning Plan

Line of Best Fit (HL only)

The following table shows the weekly rainfall {x cm) and the numbsr of tourists
(v thousand) wisiting a certain beauty spot, for 9 successive weaks.

Rainfall {x cm) 4.5 [ 3.0 52| 50|21 0 0 1.2 | 3.2
Mo, of tourists 50 | 80|08 |42 (48| 74 (94|86 |26
(¥ thousand)

i Dwaw ascatter plot for this data.
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ii Find the mean rainfall [T,

i Find the mean number of tourists 'r:-_'l
ps  Plot the point [T.7). Draw lines parallel to the x-axis and y-axis through this point.

v This splits the scatter plot into 4 quadrants. In which quadrants do you find the
most points?
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Teaching & Learning Plan

Line of Best Fit (HL only)

vi Draw a line of best fit. Draw an owval around the data. The line must ge through
X 7] The line of best fit should go through the two quadrants that contain the mast
data points.

wii On the 10th wesk there was dom of rainfall. Use your line of best fit to estimate the
numiber of tourists that had wisited the beawty spot in the 10thweask.

viil By picking appropriate points find the slope of the line of best fit.

ix Interpret the slops in the context of rainfall and number of tourists.

¥ Find the equation of the line of best fit and uss it te check your answer to part vil.

% The manager of the café at this beauty spot has to plan staffing levels. & mix of
full tirne and part tima staff are employed. In the light of the information abaoe
and the fact that the correlation coefficient is -0.77 what advice would you give the

managear?
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Teaching & Learning Plan — Correlation Coefficient
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Teaching & Learning Plan — Correlation Coefficient
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Teaching & Learning Plan — Correlation Coefficient
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Teaching & Learning Plan — Correlation Coefficient
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Teaching & Learning Plan — Correlation Coefficient
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Teaching & Learning Plan — Correlation Coefficient
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Teaching & Learning Plan — Correlation Coefficient
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Matching Correlation Coefficients to scatter plots
The takle shows the correlations for the four graphs below. Match each graph to its

correlation ceefficient.

Corralation
Graph
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A Question

The datagiven in the table below and represented inthe scatter diagram are pairs of observations of
the variablesx andy.

x| 123|436 |7 114y @

vy 27 |10(11|10( 7| 2 94

2+ L ]

] b

LU 2 3 4 5 8§ 7
(i} From looking at the diagram would it be appropriate to work out the correlation coefficient of the

data? Explain your reasoning.

(i} From looking at the diagram would it be appropriate to draw in the line of best fit of the data?
Explain your reasoning.

(iil) What kind of relationship, if any, do the observed datasuggest exists betweenxandy?




