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Bulding a Permanent Human Presence in Space:
The 9–12 Education Unit Progression

Lesson Title Lesson Description

Lesson 1:
Radiation Exposure 

Storyline question addressed: What is the space environment like?

Astronauts living and working in space are exposed to hazardous radiation 
more than persons on the surface of Earth.  In this lesson, students will begin 
by estimating how much radiation they were each exposed to in the preceding 
year.  Students will compare their own exposure to the radiation exposure for 
astronauts living and working aboard the International Space Station (ISS).  
Students will synthesize this information with knowledge of the solar activity 
cycle, as well as radiation exposure guidelines used to evaluate the risks and 
safety measures for astronauts in space.

Lesson 2: Ethics of 
Exploration  

Storyline question addressed: Why do people want to go into space?

Space exploration is currently led by government-based agencies like the U.S. 
National Aeronautics and Space Administration (NASA), the European Space 
Agency (ESA), and others.  Space exploration is now justified by the pursuit 
of scientific knowledge.  Sooner or later, however, commercial interests 
will pursue space exploration to turn a profit.  Once that occurs, what rules 
should regulate the exploitation of resources in space and celestial bodies by 
governments and private industry?  What, if anything, can a government or 
private company claim to own in space?  These questions are not considered 
explicitly in the existing treaties governing international exploration and 
cooperation by governments, but they will have to be considered soon.  Is the 
pristine space environment at risk?  Is that important?  These are issues that 
students will debate in this lesson.

Lesson 3: Building 
Your Space Station

Storyline question addressed: How will we build a place to live in space?

The International Space Station is arguably the greatest engineering 
undertaking of our time.  Thousands of criteria had to be considered in the 
design of each station segment and in planning the final assembly.  One 
of the most powerful design tools used by engineers in developing the 
station design is scale modeling, allowing engineers to test ideas for station 
construction by actually building the station themselves, in workshops on 
Earth, many times over.  In this lesson, students will directly experience 
the station design process by using scale modeling to design and test 
space stations of their own.  Students will be provided with a broad set of 
performance demands and will explore how much variation these criteria 
permit in the design of a complete station.  Students will also develop an 
understanding of some of the limitations of scale modeling as a design tool.
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Connection to Standards
This Education Unit has been mapped to the National Science Education Standards (National Research 
Council, National Academy Press, Washington, DC, 1996).  A complete explanation of the Standards 
can be found at: http://www.nap.edu/html/nses/html/.  Core standards for each lesson are indicated 
by a “√“; related standards are indicated by an “x." 
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Lesson 1: Radiation 
Exposure x x √ √

Lesson 2: Ethics of 
Exploration  x x √

Lesson 3: Building 
Your Space Station x x √
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