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Machines that Think: Advanced Manufacturing in Germany

C3 Framework Indicator

D2.Geo.4.3-5, D2.Geo.5.3-5, D2.Ec0.2.6-8, D2.Ec0.3.6-8, D2.Ec0.4.6-8

Staging the Compelling Question

What machines help make the products we use every day? How smart do you
think those machines are?

Supporting Question 1

Supporting Question 2 Supporting Question 3

What factors made Germany a leader
in advanced manufacturing?

How do culture and geography
influence the development of
intelligent machines in Germany?

How have Germany’s engineering
practices helped shape its success in
advanced manufacturing?

Formative Performance Task

Formative Performance Task Formative Performance Task

Sort evidence into two categories:
Cultural & Historical / Technological

Venn Diagram Poster Creation

Featured Sources

Featured Sources Featured Sources

Fact Cards

“Germany’s Industrial Titans Embrace None Provided
the Al Age”

Venn Diagram Graphic Organizer

Summative Performance Task

Argument: Address the compelling question using specific claims and relevant
evidence from contemporary sources while acknowledging competing views.

Extension: Map the regions the lead in robotics, Al, and manufacturing and
analyze how location, culture, and innovation influence technology development.

Taking Informed Action:
Using your voice to make
change

Understand: Germany is known for precision engineering, robotics, and
advanced manufacturing, and its engineering practices that help the country stay
a global leader in creating intelligent machines.

Assess: Examine everyday machines or technology in your community and
investigate where they were made and what engineering practices or countries
influenced their design and production.

Act: Keep a one-day “Technology Observation Log” where you record 3-5
machines or tools you use. Write one sentence for each explaining how
engineering helps that machine do its job.
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Machines that Think: Advanced Manufacturing in Germany

Target Grade Level: 9-12 Target Course: Civics

Compelling Question:

How does Germany’s approach to engineering and innovation influence the development of advanced manufacturing and smart
machines?

Inquiry Overview

This lesson explores how Germany became a global leader in advanced manufacturing, robotics, and intelligent machines.
Students examine how German engineering practices, cultural values, and geography influenced the rise of smart factories and
high-tech industries. Students analyze images, maps, articles, and fact cards to understand how innovation, quality, and culture
shape global industries and the products used every day.

Teacher Background Information

Germany is recognized worldwide for its leadership in engineering, robotics, and advanced manufacturing. Companies like
Siemens, BASF, BMW, Mercedes-Benz, Volkswagen, and KUKA Robotics play key roles in designing high-quality machines and
smart factory systems.

Germany’s culture of precision craftsmanship, strong technical apprenticeships, and high standards for quality and testing have
shaped its success. Geographic advantages—such as its central European location and highly connected transportation
networks—have also strengthened its global competitiveness. Today, Germany continues to invest in artificial intelligence (Al),
Industry 4.0 technologies, and intelligent machines to remain a leader in modern manufacturing.

Suggested Time Frame

1-2 class periods (45 minutes each)

Concept List

e Advanced Manufacturing
e Engineer

e Precision

e Apprenticeship

e Robotics

e Automation

o Artificial Intelligence (Al)
e Industry 4.0

e Manufacturing

Instructional Resources

e Image

e German Engineering Card Sort

e Article

e Paper, pencils, computer access

All non web based Resources are available
for download from the TOP website
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Introductory Activity

Ask students:
“What machines help make the products we use every day? How smart do you think those machines are?”

Explain:
Today we will explore how Germany became a world leader in building intelligent machines and how culture,

geography, and engineering practices shape advanced manufacturing.

Supporting Question 1

What factors made Germany a leader in advanced manufacturing?
)) Formative Performance Task 1

Students read fact cards and sort evidence into two categories: Cultural & Historical Factors (precision
craftsmanship, training systems) Technological Factors (robotics, smart factories, Al, testing systems). Students
then choose one factor they believe is most important and explain why using evidence.

)) Resources

Engineering Evidence Sort/Fact Cards

Supporting Question 2

How do culture and geography influence the development of intelligent machines in Germany?

) Formative Performance Task 2

Students will read a short excerpt from the DW article “Germany’s Industrial Titans Embrace the Al Age” and
analyze how Germany’s cultural values and geographic position compare to countries like the United States and
China, which are also major leaders in artificial intelligence and advanced manufacturing.

Students will use a Venn Diagram to compare:
e Whatis unique about Germany (culture, geography, engineering practices)
e Whatis unique about the U.S. and China (Al development, technology scale, early adoption)
e What all three have in common (global competition, desire to lead in Al, modernization challenges)

) Resources

Article
Venn Diagram Graphic Organizer
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Supporting Question 3

How have Germany’s engineering practices helped shape its success in advanced

manufacturing?

)) Formative Performance Task 3

Explain to students that they will show what they have learned about Germany’s engineering and advanced
manufacturing by creating a poster. Their job is to explain how certain engineering practices in Germany help the

country build intelligent machines and modern factories. They will use evidence from our readings, fact cards, and

class discussions to support their ideas. Then they will add a simple sketch to show what German engineering

looks like in action.

Student must include, two German engineering practices (precision, quality, apprenticeships, innovation, Al use),
how each practice supports advanced manufacturing, one piece of evidence, a sketch of a robot, machine, or
smart factory that represents German engineering

) Resources

Computer
Chart Paper
Pencils
Markers

Summative Performance Task

Essay / Presentation

Construct an argument (e.g., detailed outline, poster, essay) that addresses
the compelling question using specific claims and relevant evidence from
contemporary sources while acknowledging competing views.

Extension Option

Students map world regions that lead in robotics, Al, and manufacturing
(Germany, Japan, the U.S., China, South Korea).

They analyze how location, culture, and innovation influence technology
development.
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Taking Informed Action

Germany is known for precision engineering, robotics, and advanced
manufacturing, and its engineering practices, such as high-quality craftsmanship,
strong training systems, and smart factories help the country stay a global leader in
creating intelligent machines.

Understand

Examine everyday machines or technology in your community (cars, appliances,
Assess tools, electronics) and investigate where they were made and what engineering
practices or countries influenced their design and production.

Keep a one-day “Technology Observation Log” where you record 3-5 machines or
Act tools you use (like a Chromebook, microwave, bus door, vending machine). Write
one sentence for each explaining how engineering helps that machine do its job.

Andrea Lance
TOP 2016
South Carolina
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