11.03 Bias
Year 8 Maths · Worksheet · Level 3 · Challenge
Name: ____________________ Date: ______________
This worksheet looks closely at bias: where it comes from, which way it pushes the results, how big its effect can be, and how to design surveys and experiments that avoid it. Tip: for every source of bias, ask “Would this make the result too high or too low?” That tells you how to interpret a biased result.
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1. For each survey, name the source of bias and say whether the result is likely to be too high or too low.
0. To estimate how many hours a week Australians spend exercising, a researcher surveys people at fun runs. ______________
0. To estimate the percentage of adults who work full-time, a phone survey calls home phones between 9 am and 3 pm on weekdays. ______________
0. A principal asks students in person, “Do you ever use your phone in class?” ______________
1. Two random groups of 100 people were each asked one version of a question.
· Version A: “Should the council spend money on a new library?” 62 said yes.
· Version B: “Should the council raise rates to build a new library?” 31 said yes.
0. Write each result as a percentage. ______________
0. Both questions are about the same library. Explain why the results are so different. ______________
0. Which version would a group that wants the library choose to publish? Is either version completely fair? Explain.

1. Explain the difference between a sample that is biased and a sample that is just unlucky. Which problem can a bigger sample fix?
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1. A school of 1000 students has 500 girls and 500 boys. A survey asked, “Should the school have a later start time?” Most of the replies came from girls: 140 girls and 60 boys replied. 80% of the girls and 40% of the boys said yes.
0. How many of the 200 students who replied said yes? What percentage is this? ______________
0. Estimate the percentage of the whole school that would say yes, allowing for the fact that half the school are boys. ______________
0. Explain why the answers to parts a and b are different. ______________
1. A sports club sent a survey to all 800 members. 320 members replied, and 208 of them were in favour of new uniforms.
0. What percentage of the replies were in favour? ______________
0. Find the lowest and the highest possible percentage of all 800 members who are in favour. ______________
0. Explain what this tells you about the survey result. ______________
1. A school has three classes in Year 8, with 10, 20 and 30 students.
0. What is the mean class size? ______________
0. Every Year 8 student is asked, “How many students are in your class?” Find the mean of all 60 answers, correct to 1 decimal place. ______________
0. Why is the answer to part b bigger than the answer to part a? ______________
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1. A researcher wants to know how often students wash their hands before lunch. She stands next to the sinks with a clipboard and counts. Explain why her results may be biased, and suggest a better method.

1. A company tests whether a new cream helps sore muscles. People who use the cream say their muscles feel better than people who use nothing.
0. Explain why this does not prove the cream works. ______________
0. Describe a fair experiment, using the words random, placebo and blind.

1. A survey of 50 students at one Brisbane high school found that 72% walk or ride to school. A news website reports, “72% of Australian students walk or ride to school.” Give two reasons why this conclusion is not justified.

1. Researchers who want to survey students about bullying must plan how to keep the survey ethical. Give three things they should do, and explain how each one also helps to reduce bias.
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1. A sample of 120 people from a town was 30% aged under 40 and 70% aged 40 or over. In the town, 60% of people are under 40. In the sample, 75% of the under-40s and 25% of the 40-and-overs wanted a skate park.
0. What percentage of the whole sample wanted a skate park? ______________
0. Adjust the estimate so that the age groups match the town. ______________
1. Hotel guests are asked to fill in a survey card when they check out. The first question is, “Was there anything about your stay that disappointed you?” The second question is, “Overall, how would you rate your stay?” Explain how the order of the questions could bias the results, and how the survey could be improved.

1. Design an unbiased way to estimate the mean time that Year 8 students at your school spend on homework each week. Describe the sample, how it is chosen, how the data is collected, and two things you would do to make the answers honest and accurate.
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