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2- Sampling and Bias

1. Is this Biased?

a. People riding the bus were asked how many cars they own. Yes or No

b. Every other person that walks into Walmart is asked how old their
mom s Yes or No

C. You survey your 7 teachers to see what color their shoes are.

d. People walking out of the AT&T store were asked if they use a cell
phone. :

e. You survey all the 5th graders to see the average age of all the
students in Odessa.

2. A large corporation wants to find out which beneﬁts plan its employees would prefer.
Which procedure would be most likely “t_”"o'b‘tain a statistically unbiased sample?

a. survey a random sample of em ees from a list of all employees

b. invite all employees to indié‘éte";'th‘eir choices by e-mail

C. place suggestion boxes at ran om locations in the company’s plant and offices
d

assemble a groqf" phé member from each department and record the
preferences qf"‘l}‘fihés"” employees

b

C. 0 you prefer daytime or evening television programming?

d. Do you think the government should be allowed to cut down trees willy-nilly
to build a new highway?
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4. Which question is biased?

a. Do you prefer daytime or evening television programing?
Should there be a school dress code?
Do you prefer news or mindless sitcoms?

o o T

Do you think a new highway should be built?

5. When a research company polls residents about their voting mtentlons,}j
new Canadians are under-represented. This is an example of o -
a.  sampling bias &

b response bias
C. non-response bias
d measurement bias

6. A radio station asks its listeners to call in to ainsi}i/er a survey guestion on spending
by politicians. This is an example of *

sampling bias
response bias
non-response bias
measurement bias

S

7. In an experiment, thehelghts of participants was measured by two different
laboratory asenstants Thts may lead to

a.sampling bias -

b.response bias

c.non-respon: ,bxas

d. measurement bias
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3-Data Collection & Sampling

You are going to investigate how long learners in your school spend
playing computer games.
a Age is one factor that could affect this.
Write two other factors.
b Write three questions you could ask.

€ Write two predictions you could test.
d Describe two different ways to take a sample.

2 You are going to investigate the number of passengers in car; on a
busy road. ;

a What factors can affect the number of passengers?

b Write three questions you could ask about
the number of passengers.

¢ Write two predictions you could test.

d Describe some different ways of choosing .
sample of cars to test your predictions.”

You are going to investigate tt ed with which people can write
either on paper or using a k
a Write some questions:

wntmg or typing. sp'

to test your p; sdictions.
d WhICh sample method from part ¢ is best?

4 ‘small trial of your mvestlgatlon
u think of ways to improve the investigation?
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4 Ata concert, 56% of people in the audience are female and 44%
are male.

You want a representative sample of 60 people.
How many people in your sample should be

a female b male.

5 You want a representative group of five learners from a

You ask the teacher to choose five class learners.
a Why could this sample be biased?
b Describe two better ways to choose a sample.

6 A radio programme asks listeners to phone in and glve thel

opinions of an insurance company. 72% of the people who
phone have negative opinions of the compan

a Why could this be a biased sample?
b Describe a better way to get a sample of pmlons

7 Here are three ways of testing the: ediction that people in a town
are in favour of building a new_shcppmg cenire.

Give an advantage and a d!S dvantage of each method.
a Using social media ' '
b Sending letters” o people

¢ Asking peapie m the street

shows the ages of people who live in a village.

Under 18 18 {0 55 QOver 55
73 327 128

You want a representative sample of 50 people.
How many people from each age group should be in the sample?
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Look at this advert.

81% of adults found that vitamin
pills gave them more energy.
Based on a sample of 48 adults
faking vitamins every morning for a
month.

Does the advert prove that taking vitamins gives an adult
maore energy?

Write three questions you could ask to check whether this
result is reliable.

The results could be illustrated in a pie chart as shown.

C

Do vitamins
give you
more energy?

What important information is missing from the diagram?

10  Here are three different questions in a survey.

11

1 Do you eat five fruit or vegetable portions a day?
Do you eat too much meat?
3 Do you agree that people are overweight
because they are greedy and eat too much?
a Explain why each question could give biased results.
b Describe a better way of writing each question.

In a large group of teachers, 40% are men and 60% are women.

You have collected data from 28 men.
How many women do you need to collect data from
to make it a representative sample?

12




12 An investigation is carried out to test the prediction that people in a town are in
favour of building a new library

A survey is carried out on people using a supermarket between
09:00 and 12:00 one Wednesday and Thursday.

a Explain why this will give a biased sample.
b Suggest a way to improve the investigation.

13 A company employs 187 men and 362 women. |
You want to choose a representative sample of 40 men and women. < B
a How many men and women should you choose? 5 2
b List three other factors to consider when choosing a repres

sample.

14 You are investigating the ability : of people of your age to estimate masses of
everydayobjects such as books, plates‘or‘bags of rice. Here are two hypotheses:

e Girls can estimate more accurately than boys.

o [Estimates of llght obgects wi lfbe more accurate than estimates of heavy objects.

Describe:

a data you need to 6Gilect to test these hypotheses

b whythe data is appropriate

¢ how you will collect the data.
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15 You want to collect the heights of a sample of people. Here are three ways to
collect For the each data.
method explain why the results could be

biased.

a—Askpeople-to-tett-yourtheirheight———m

b Ask people to stand against a wall with a measuring tape on it.

¢ Make your own estimate by looking at each person.

16 You are investigating the readability of articles in online newspapers. Here are two

ways to do this investigation:

1 Count the number of letters in each word in,an a,rfc,i:élé:

2 Measure the length of time it takes to readthearttcle For each methoa:

a Is the method an appropriate w;ay”‘tqih\vestigate readability? Give a reason for
your answer.

Method 1

Method 2

sdlts you get using each method be biased? Give a reason for your

Method 2
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17 You are going to do a survey of a sample of customers in a supermarket.
You want to investigate:

e the time a customer is in the supermarket

o the amount of money the customer spends.

a Write down two hypotheses you could investigate.

b Describe three ways of trying to eliminate bias in your resul
Give a reason for each way.

18  You want to collect feedback from peopleﬁ;\(ﬁb have stayed in a hotel.
You send the people an email asking them to complete a short questionnaire
online. P 'y

Give two possible sources of bias
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19 (a) Yuri wants to investigate how exercise changes his heart rate.
He considers two methods for measuring his heart rate.

Method A Method B

Find his heart rate by placing Find his heart rate- usmg"f’
two fingers on his wrist and a digital heartrate
counting the beats. monitor.

Yuri decides to use method A.

Give one reason why this may not be th‘e"fﬁb‘eg;tter method.
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20 Samira owns a bookshop.

She makes money from the café in the shop as well as from selling books.
The bar chart shows Samira’s profits between 2019 and 2021
20
180
160
1401
1207

Profits 0
(in thousands
of dollars)

60
407
207

Write down one other commeﬁf fb[défs'cribe how her profits have changed
between 2019 and 2021

-----------------------------------------------------------------------------------------------------------------------------------------
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