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CubeSats 
Days 7 and 8: Optimize Models with Technology 

Grade Level Grade 5 

Lesson Length Two 50-minute sessions 

Lesson Overview 

During Days 7 and 8, students will be introduced to the “mission” of their CubeSat. They will also 
use a technology tool—a planning spreadsheet—to choose and specify their satellite’s payload. 
Once they work through the planning spreadsheet, students complete a diagram or blueprint 
model of their CubeSat and prepare for the module’s culminating project: writing their mock 
proposal to NASA. 

Connecting to the Next Generation Science Standards 

On Days 7 and 8, students demonstrate understanding of the performance expectations and three 
dimensions developed throughout the entire module. This lesson serves as a performance 
assessment in which all of the performance expectations and dimensions are addressed in the 
final presentation. Please reference the performance expectations, disciplinary core ideas, science 
and engineering practices, and crosscutting concepts referenced in the front matter of this 
module. 

Basic Teacher Preparation 

This lesson incorporates technology and requires students to work with a simple spreadsheet. 
Arrange for teams to have access to computers or a computer lab on Day 7. Ensure students have 
access to spreadsheet software, such as Google Sheets, Microsoft Excel, or another spreadsheet 
program. 

Required Preparation Links/Additional Information 

 Gather or purchase all required materials
for the lesson

Refer to the Materials List below 

 Download and provide students access to
the CubeSat Design Payload (spreadsheet)

[Resource Link] 

https://www.teachingchannel.org/cubesat-engineering-unit-boeing
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Materials List 

Item 
Description/Additional 

Information 
Quantity 

Where to 
Locate/Buy 

Cardstock Should be precut into 2.5 cm by 
2.5 cm squares 

Several 
available for 
each student 
team 

Available in most 
schools 

Construction paper N/A For use with 
the entire 
class 

Available in most 
schools 

Tape N/A 1 per student Available in most 
schools 

Scissors N/A 1 per student From student or 
classroom sets 

Glue 2 per team From student or 
classroom sets 

Desktop or laptop 
computer 

1 per team Available in most 
schools 
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Day 7: Optimize Models with Technology 

Introduction (10 minutes) 

Explain that during the next two days, students use technology to optimize their model based on 
the criteria of each team’s specific CubeSat mission. These missions (determined on Day 1) 
include: 

• Radio communication
• Lightning detection
• Lunar imagery
• Mars
• Imagery

Have students take out and read their mission descriptions from Day 1. 

Design Work: Technology Application (30 minutes) 

After students have read their mission 
descriptions (from Day 1 and in Appendix D), 
demonstrate and explain the CubeSat 
spreadsheet. 

Five tabs are located at the bottom of the 
spreadsheet—one for each mission. Be sure 
each team selects the tab with the worksheet 
appropriate for their mission. 

Students enter values of what they will need 
for their CubeSat to accomplish its mission. 

Payload limits (constraints) are noted in the 
spreadsheet. If a value is too high in a 
particular category, the cell will turn red. 
Yellow cells on the spreadsheet change with  
input, and students need to ensure they do 
not have cost or size overruns. This 
information is noted at the top of the 
spreadsheet. Students need to balance their 
payloads to create a CubeSat that will be able 
to complete the assigned mission. 

Show students an example of entered 
amounts that lead to a red cell and how to 
reenter the information to rebalance the 
payload. In pairs, have students work on their 

mission spreadsheets. Once they are able to enter values that make a balanced CubeSat payload, 
instruct them to enter the data into their science notebooks in the form of a table. The data should 
be written neatly and clearly. 

Helpful Tip

Consider providing copies of the 
spreadsheet online so each student or 
team can access their own spreadsheet. 
Follow school policies to post the 
spreadsheet to a shared folder, drive, or 
web page, such as a class web page. 

To aid student understanding, consider 
making hard copies of the spreadsheet or 
projecting it for discussion. 

Important Note

If students are not familiar with basic 
spreadsheet functions, provide some 
instruction. The spreadsheet has already 
been created, so students primarily need 
to understand how to enter data. 
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Lesson Close (10 minutes) 

To close the lesson, ask students to revisit the information in their science notebooks and begin to 
complete scientific drawings that show a model of their CubeSat. During this time, students can 
also begin to integrate the specific tasks their CubeSat will be expected to accomplish. For 
example, if their CubeSat is a radio satellite, with whom are they seeking to enable 
communication? The specific mission tasks (and or payload expectations) should be recorded in 
the science notebooks.
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Day 8: Optimize Models with Technology 

Introduction (10 minutes) 

Students begin today’s lesson where they left off at the end of the last session. In their science 
notebooks (or on a larger sheet of chart paper or poster board), students complete a model of 
what their optimized CubeSat looks like. They also write a description of the payload 
components—exactly what needs to go inside the CubeSat model. Clarify for students that at this 
point their notebooks contain all of their own constraints, and each set of constraints is specific to 
their description of their mission. 

Design Work: Work Time (30 minutes) 

Allow students to complete their scientific model drawing (including labels) and write up. If teams 
have extra time, encourage them to tweak their physical model as necessary or desired.

Design Work: Gallery Walk (10 minutes) 

To close the lesson, invite students to do a gallery walk around the classroom to see how other 
CubeSat models are coming together. Have students provide kind, helpful, and specific feedback 
to other groups using sticky notes. 

Assessment 

Use the CubeSat drawing to monitor progress during Days 7 and 8. Reference Appendix B for 
suggestions for meeting the needs of all learners. 

Community Connections 

Students can ask parents, guardians, or other family members if/how they use spreadsheets in 
their workplace. 
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Suggested Teacher Resources 

Meeting the Needs of All Learners 
CubeSats Teacher Handbook, 
Appendix B 

Mission Details 
CubeSats Teacher Handbook, 
Appendix D 

CubeSat Design Payload (spreadsheet) [Resource Link] 

https://www.teachingchannel.org/cubesat-engineering-unit-boeing

