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Impact of Computing
Bias & crowdsourcing

Computing bias
skewed training
data

program learns
skewed patterns unfair results

Computing bias is unfairness built into a program, often from unrepre-
sentative data. Testing with diverse users reveals it before release.

Public access can reduce the digital divide



Impact of Computing
Bias & crowdsourcing

Where bias enters a computing system

bias can be built in, and often unintentionally

through the data if the training data reflects existing prejudice, the system repro-
duces it

through the designers choices about what to measure, and for whom, carry the de-
signers’ own assumptions

through who is missing a system tested only on one group fails on the groups it never
saw

the remedy diverse teams, diverse test data, and auditing outputs rather
than trusting intentions

“Unintentional” does not mean harmless. A biased system at scale affects more people than
any biased individual could.



Impact of Computing
Bias & crowdsourcing

Crowdsourcing

Crowdsourcing obtains input, ideas or funding from a large group of people, usually
online – harnessing the knowledge and effort of many. Mapping projects, citizen

science , and crowdfunding all work this way.

Strength: diverse, large-
scale, shared effort

Challenge: quality
control – not everyone is careful

Showing each item to several people and keeping the majority answer protects quality.

Crowdsourcing pools many contributors



AP Computer Science Principles

Exercises 2.1·2.3

AP COMPUTER SCIENCE PRINCIPLES • EXERCISE SHEET

5.4 Crowdsourcing

Name: Class: Date: Total: 8 marks

KEY WORDS crowdsourcing众包 • citizen science公民科学 • quality质量 • encryption加密

Objective
Build the skills to answer exam questions on crowdsourcing.

You must be able to:

• explain how crowdsourcing 众包 obtains input from a large group
• describe how the Internet enables crowdsourcing at scale
• identify examples such as citizen science公民科学, reviews, and collaborative fund-

ing
• recognize challenges such as reliability and quality 质量 control

1 Key knowledge and worked examples
Study these first. Each one shows the method for a question type used later.

Crowdsourcing
Obtaining input, ideas, or content from a large group of people. The Internet
enables it on a global scale.

Examples
Citizen science (the public helps classify data), product reviews, and collaborative
funding.

Benefits and challenges
Benefits include diverse contributions and shared effort; challenges include the
reliability and quality control of crowdsourced data.

2 Practice
2.1 Define crowdsourcing. [1]

AP Computer Science Principles • 5.4 Crowdsourcing 12.2 Give one example of crowdsourcing. [1]

2.3 State one challenge of crowdsourced data. [1]

3 Exam-style questions
3.1 Crowdsourcing obtains input from [1]

A one expert
B a large group of people
C a single computer
D no one

3.2 Crowdsourcing is enabled at a global scale by [1]

A the Internet
B encryption
C a compiler
D a single server

3.3 A science project asks the public to classify photos of galaxies.

(a) Name this practice. [1]

(b) State one benefit. [1]

(c) State one challenge. [1]
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enables it on a global scale.

Examples
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2 Practice
2.1 Define crowdsourcing. [1]
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Solutions
Each answer shows the steps, then the result.

2.1

• obtaining input, ideas, or content from a large group of people

2.2

• any one of: citizen science, online reviews, crowdfunding

2.3

• the reliability or quality of the contributed data

3.1 B

• a large group of people.

3.2 A

• the Internet.

3.3

(a)

• citizen science (a form of crowdsourcing)

(b)

• many diverse contributors share the effort

(c)

• ensuring the data is reliable and good quality
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2.2 Give one example of crowdsourcing. [1]

2.3 State one challenge of crowdsourced data. [1]
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(c) State one challenge. [1]
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Exercise 3.3 (a)

2.2 Give one example of crowdsourcing. [1]

2.3 State one challenge of crowdsourced data. [1]

3 Exam-style questions
3.1 Crowdsourcing obtains input from [1]

A one expert
B a large group of people
C a single computer
D no one

3.2 Crowdsourcing is enabled at a global scale by [1]

A the Internet
B encryption
C a compiler
D a single server

3.3 A science project asks the public to classify photos of galaxies.

(a) Name this practice. [1]

(b) State one benefit. [1]

(c) State one challenge. [1]
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Exercise 3.3 (a)

2.2 Give one example of crowdsourcing. [1]

2.3 State one challenge of crowdsourced data. [1]

3 Exam-style questions
3.1 Crowdsourcing obtains input from [1]

A one expert
B a large group of people
C a single computer
D no one

3.2 Crowdsourcing is enabled at a global scale by [1]

A the Internet
B encryption
C a compiler
D a single server

3.3 A science project asks the public to classify photos of galaxies.

(a) Name this practice. [1]

(b) State one benefit. [1]

(c) State one challenge. [1]
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Solutions
Each answer shows the steps, then the result.

2.1

• obtaining input, ideas, or content from a large group of people

2.2

• any one of: citizen science, online reviews, crowdfunding

2.3

• the reliability or quality of the contributed data

3.1 B

• a large group of people.

3.2 A

• the Internet.

3.3

(a)

• citizen science (a form of crowdsourcing)

(b)

• many diverse contributors share the effort

(c)

• ensuring the data is reliable and good quality
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Exercise 3.3 (b)

2.2 Give one example of crowdsourcing. [1]

2.3 State one challenge of crowdsourced data. [1]

3 Exam-style questions
3.1 Crowdsourcing obtains input from [1]

A one expert
B a large group of people
C a single computer
D no one

3.2 Crowdsourcing is enabled at a global scale by [1]

A the Internet
B encryption
C a compiler
D a single server

3.3 A science project asks the public to classify photos of galaxies.

(a) Name this practice. [1]

(b) State one benefit. [1]

(c) State one challenge. [1]
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Exercise 3.3 (b)

2.2 Give one example of crowdsourcing. [1]

2.3 State one challenge of crowdsourced data. [1]

3 Exam-style questions
3.1 Crowdsourcing obtains input from [1]

A one expert
B a large group of people
C a single computer
D no one

3.2 Crowdsourcing is enabled at a global scale by [1]

A the Internet
B encryption
C a compiler
D a single server

3.3 A science project asks the public to classify photos of galaxies.
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Solutions
Each answer shows the steps, then the result.

2.1

• obtaining input, ideas, or content from a large group of people

2.2

• any one of: citizen science, online reviews, crowdfunding

2.3

• the reliability or quality of the contributed data

3.1 B

• a large group of people.

3.2 A

• the Internet.

3.3

(a)

• citizen science (a form of crowdsourcing)

(b)

• many diverse contributors share the effort

(c)

• ensuring the data is reliable and good quality
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Exercise 3.3 (c)

2.2 Give one example of crowdsourcing. [1]

2.3 State one challenge of crowdsourced data. [1]

3 Exam-style questions
3.1 Crowdsourcing obtains input from [1]

A one expert
B a large group of people
C a single computer
D no one

3.2 Crowdsourcing is enabled at a global scale by [1]

A the Internet
B encryption
C a compiler
D a single server

3.3 A science project asks the public to classify photos of galaxies.

(a) Name this practice. [1]

(b) State one benefit. [1]

(c) State one challenge. [1]
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2.2 Give one example of crowdsourcing. [1]

2.3 State one challenge of crowdsourced data. [1]

3 Exam-style questions
3.1 Crowdsourcing obtains input from [1]
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D no one
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2.2 Give one example of crowdsourcing. [1]

2.3 State one challenge of crowdsourced data. [1]

3 Exam-style questions
3.1 Crowdsourcing obtains input from [1]
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C a single computer
D no one

3.2 Crowdsourcing is enabled at a global scale by [1]

A the Internet
B encryption
C a compiler
D a single server
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Solutions
Each answer shows the steps, then the result.

2.1

• obtaining input, ideas, or content from a large group of people

2.2

• any one of: citizen science, online reviews, crowdfunding

2.3

• the reliability or quality of the contributed data

3.1 B

• a large group of people.

3.2 A

• the Internet.

3.3

(a)

• citizen science (a form of crowdsourcing)

(b)

• many diverse contributors share the effort

(c)

• ensuring the data is reliable and good quality
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