


Recycled Crew Exploration Vehicle

Lesson Development and Best Practices

. Remind students about the importance of classroom and lab safety. Be sure recycled materials are clean and dry

with no sharp edges.

. EDUCATOR ONLY: Use an appropriate tool or instrument to poke holes in the containers for the students. A hot-glue

gun may also be helpful to attach or build the CEV.

. Encourage students to add notes to their design as they build to indicate changes from the original design plans. Ask

students to use a different color pencil for these notes.

. Reinforce the importance and benefits of recycling for the environment.

. Display the models. Ask student to look for things that are the same or different about the designs. What patterns are

found? (shapes, proportions,)

. Ask each team to present their model and explain their choices.

EVALUATE (30 to 40 minutes)
Choose from the activities below to evaluate your students’ understanding.
Class time may be reduced by assigning sections to be completed as homework.

1.

NASA eClips™

Have students return to the KWL chart from the ENGAGE section to complete what they have LEARNED throughout
this experience.

. Have students revisit the Essential Questions and write a paragraph based upon learning from this lesson.

» What are scientists and engineers doing to return people to the Moon? How is their work changing what we
know about science and technology? (Answers vary. Returning to the Moon challenges scientists and engineers to
design faster, safer space capsules able to carry a human crew.)

. Ask students to critique their 3-dimensional model. Ask them to include:

* how the design changed throughout the design process and why; and
» what are strong points in their design and what changes they would make now.

. When the CEV designs are complete, ask students to write a short statement to convince NASA that their CEV is

worthy of future space exploration.

. Use questions, discussions, student handouts, and the evaluation rubric from the lesson to assess students’

understanding.

. Ask students what new questions about space and space exploration they might have. (Answers vary)

. (@ERIEENEEID Ask students to consider:

a. If you could have used other materials, how would you have designed your CEV? (Answers vary)
b. Launch and entry stages are difficult for astronauts due to forces more than three times Earth’s gravity.
Challenge students to redesign their CEV to help astronauts withstand these forces.
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Teacher Resource

APOLLO

Figure 1: National Air and Space Museum,
Smithsonian Institution Image Credit: Eric Long/
NASM, Copyright: Smithsonian Institution

Figure 2: Apollo Diagram
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Figure 3: Exploded view of Orion. )
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Figure 4: Orion Diagram
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Teacher Resource
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Figure 5: Technical drawing of a music device



Recycled Crew Exploration Vehicle

Rubric for Recycled

Group Members:

Rubric Category Score

Design
» The design has these parts: a place for the crew, storage space, a way to
power the CEV, and a way to land.
» Choices for parts included in the design can be explained and defended by
the team.
+ All items are labeled.
* If assigned, accurate measurements are included on the drawing.

Compare and Contrast
* The Apollo and Orion Chart is complete.
Three things that are the same for the Apollo and Orion capsules are listed.
Three things that are true only about the Apollo capsule are listed.
Three things that are true only about the Orion capsule are listed.
* Reasons are given for each choice above.

Build - A model was constructed based on the original design.
* Any changes are marked on the design page.
» Reasons for design changes are given.
* Only recycled materials are used to make the model.
» Reasons for material choices are given.

Evaluate
» All questions in the student handout are completed.
* Answers are correct and make sense.

Teamwork
» Work is shared equally.
* Each member of the team contributes ideas and suggestions.

TOTAL (out of 20 pts possible)

4 (Excellent) = All criteria (procedures, steps, and details) are met or followed.
3 (Good) = Most criteria are met with only a few mistakes.

2 (Fair) = Many criteria are not met and/or there are many mistakes.

1 (Poor) = Most criteria are not met.

0 (No effort) = No effort to meet criteria.
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