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appliances. Once you learn to think systems, you will
have important insights into how engineers think as
they set out to invent and develop new technologies
for robotic explorers.

Activity 2: Take something apart and
identify its subsystems

Create groups of 3, 4, or 5 students. Designate
one person in each group to be a note-taker.

Materials:

Small, used machines or appliances that aren’t
needed anymore (preferably things that don’t
work anymore)

Assorted tools that can be used to open up and/or
take apart machines and appliances

1) Select a small machine or appliance that you
can open up or take apart in order to see the
workings inside.

2) Describe the “front panel” controls you see
(switches, buttons, knobs, dials), and discuss
what they do.

3) Ask yourselves what subsystems are these
controls part of?

4) Open up the outer packaging of the machine
or appliance, carefully removing any screws
or other bindings. Take a look at the inside
workings of the machine or appliance.

5) Brainstorm about how to identify the

different systems and subsystems you see—
groups of parts that work together to
accomplish a common function— name
them as you may know them, or create
names that fit the function. Why do you
think the machine or appliance was de-
signed this way?

6) From this information, identify and de-

scribe what makes all the subsystems work
together. How do the subsystems affect
each other? What monitors the functions?
What are all the factors involved in making
it work together? In other words, think
systems integration!

Activity 3: Look at Robotic Explorers

1) Look in the library, explore the Internet, or

otherwise collect a variety of images or
models of spacecraft.

2) Identify subsystems and the systems inte-

gration components.

3) Now, create your own robotic explorer

design—assign each person in the group
the special task to design one subsystem.
Take turns describing one subsystem at a
time.

4) Now, discuss how to integrate the sub-

systems to work together as a unified
robotic explorer. Think through how to
communicate steps that might help the
systems work together smoothly.

5) Draw the design or construct a model.

6) Share results with whole group by present-

ing ideas and demonstrations.

After all is said and done, we might want to

remember that even robotic explorers have a human
component—the scientists and engineers who
design, build, operate, and retrieve the data from the
spacecraft. In a very real sense, every robotic
explorer is a subsystem integrated into the whole
human enterprise of space exploration.



