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Supporting Science Investigation 1: Jackson Cubes 

Concept 

In this activity, you will discover how paper can be folded to 
create solid structures. You will use multicolored sheets of paper 
to create a cube that can be quickly built and dismantled. A 
cube is a symmetrical three-dimensional shape, either solid or 
hollow, contained by six equal squares.  

Materials 

• 3–6 different-colored paper squares 
• Ruler 

Procedure 

1. Gather materials.  
2. Fold a square of paper in half, then unfold it. 
3. Rotate the paper 90 degrees. Fold it in half, then unfold it.  

At this point, you should have a square of paper with two folds that create a + sign in the 
middle of the paper. 

4. Fold the nearest edge of paper to one of the center folds you created. 
5. Rotate the paper 180 degrees and fold that edge of the paper to the same center fold. 
6. Rotate the paper 90 degrees and fold that edge to the other center fold. 
7. Rotate the paper 180 degrees and fold that edge of the paper to the same center fold. 
8. Partly unfold the final two folds so the ends of the paper are pointing upright. 

At this point, you should have a folded piece of paper in the shape of the letter U (Fig. 25). 

9. Repeat steps 2 through 8 five more times. This will provide you with all six sides of the cube.  

 
Figure 25. Students will create the six walls of 

the cube one side at a time. 

Figure 24. You will create a sturdy 
cube by folding squares of paper. 
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10. Start building the cube by placing three of the folded walls together, as shown in Figure 26:  

 
11. Add the next two sides, as shown here in green (Fig. 27): 

 
12. Slot in the final section, ensuring that it locks in between the two side walls (Fig. 28). The 

cube is now complete. 

 
13. You can modify your cube, trying different sizes of paper. 
14. Complete the questions on the Data Collection Sheet.  

Figure 26. Place the first  
three walls together. 

Figure 27. Add the next two  
sides of the cube. 

Figure 28. Slot in the final section. 
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Data Collection Sheet 

Using a ruler, measure the height, width, and length of your cube. From there, use the formula 
below to calculate the volume of your cube.  
 

Length x Height x Width = Volume 
 

Length, 
cm 

Height, 
cm 

Width, 
cm 

Volume, 
cm3 

Observations 

     

 
 
1. Describe any difficulties building the cube.  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 
2. How would you modify the cube’s design if you were building a rectangular prism? 

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  
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Discussion Questions 

The Jackson Cubes activity showed us that it is possible to make objects with a large volume using 
materials that by themselves contain very little volume. 
 
1. Imagine you had to construct a large building using this method. Do you think it can be done? 

Why or why not? 

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 
2. Imagine you had to construct a building on Mars using this method. Would it have to be built 

differently? 

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 
3. How will you apply what you learned in this investigation to your design? 

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  
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Supporting Science Investigation 2: Stability 

Concept 

NASA began construction of the International 
Space Station (ISS) in November 1998 and 
completed it in 2011. The ISS is larger than a six-
bedroom house and has a mass of almost a 
million pounds. The station’s integrated truss 
structure is 357 ft long and is the longest man-
made object to fly in space.  
 
The ISS was constructed from many pieces that 
had to be packed onto a spacecraft, 
launched from Earth, taken into space, and 
assembled as the station orbited Earth. More 
than 115 space flights were conducted on five 
different types of launch vehicles over the 
course of the station’s construction. The 
structural pieces fit inside the launch vehicle 
and was then able to be assembled and used 
on the ISS.  
 
In this activity, you will discover how different shapes can be used to enhance the stability of a 
structure. You will work in teams to create a truss-like model that can support itself and additional 
weight.  

Materials 

For each group of 4 students:  
 

• Box of drinking straws (approx. 100) 
• Roll of masking tape 
• Heavy objects of a known weight (e.g., a classroom set of paperback books, each one 

weighing the same, or a gram weight set) 
• Scissors 
• Meter stick 
• Scale 

Procedure 

1. Discuss the ISS photos. Look at the photo of the truss segment being placed into the cargo 
hold for transport (Fig. 29) and observe what truss segments look like during and after assembly 
on the ISS (Figs. 30 and 31).  

2. Divide into teams. 

Figure 29. Inside the Kennedy Space Center’s Space 
Station Processing Facility, the International Space 
Station’s P3/P4 integrated truss segment is lowered into the 
cargo hold for transport and installation in the orbiter 
Atlantis. (NASA/Troy Cryder) 
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Figure 30. Astronauts Michael Lopez-Alegria and John Herrington work on the newly installed 
International Space Station’s P1 truss during shuttle mission STS–113 in 2002. (NASA) 

Figure 31. During Space Shuttle Discovery’s 2009 mission to the International Space Station, the 
STS–119 crew delivered and installed the S6 integrated truss segment. This image was taken from 
Discovery as STS–119 performed a fly-around after undocking. (NASA) 

3. Your team will build a model truss using only straws and masking tape. Half of the teams will 
build their model truss using a square shape for the structure, and half of the teams will use a 
triangle shape for the structure. Your three-dimensional model must have four flat sides. Your 
team can decide on the size of the squares or triangles during the design process. 

4. Each team will build a model truss that spans two chairs at a distance of 50 cm. 
5. Test the strength of your team’s designs by adding a weight to the flat surface on top of the 

structure. Continue adding weight until the structure fails. Observe what is happening to the 
structure as it is being weighed down. 

6. Record your design, number of straws used, and weight supported on the Data Collection 
Sheet.  

7. Once your designs have been tested, think about and discuss how you might transport your 
team’s truss off Earth.   
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 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

  

Data Collection Sheet 

Complete the table below using the results from your experiments. 
 

Iteration 
(attempt) 
number 

Shape 
of truss 
design 

structure 

Number  
of straws 

used 

Weight  
of truss, 

kg 

Weight 
supported 

before failure, 
kg 

Observation 

1 
 

    

2 
 

    

3 
 

    

4 
 

    

 
1. Explain the results above. At what weight did the truss fail? 

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 
2.  How was the shape relevant to the failure of the truss? Why do you think this? (Document 

your findings.) 
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Discussion Questions 

The Stability investigation demonstrated how the shape of a material can affect the strength of 
the design when used in a system. 
 
1. Can you think of other shapes that could be used to build a truss system? 

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 
2. We saw how trusses are used in the structure of the International Space Station. How else 

might a truss be used by astronauts in space or on another planet? 

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 
3. How will you apply what you learned in this investigation to your design? 

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  
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The Engineering Design Process 

The engineering design process (EDP) consists of a series of steps, each designed to help you 
develop a solution to a problem. Start with “Identify a Need or Problem” and use the EDP diagram 
shown here to help solve this challenge. 
 

 
Figure 32. Engineering design process model. Model and accompanying text adapted from 2016 Massachusetts 

Science and Technology/Engineering Curriculum Framework, Massachusetts Department of Elementary and 
Secondary Education, http://www.doe.mass.edu/frameworks/scitech/2016-04.pdf. 

Identify a Need or Problem. Identify a need or problem to be solved, improved, or fixed. Identify 
the criteria and constraints that will need to be met to solve the problem. 

Research. Use resources from the internet, the library, or discussions with NASA scientists and 
engineers to learn more about the need or problem and possible solutions. Investigate how this 
problem is currently being solved or what efforts scientists and engineers are making to find a 
solution. 

Design. Use all information gathered to create the design(s). Design includes modeling possible 
solutions, refining models, and choosing the model(s) that best meets the original need or 
problem. 

Prototype. Construct a prototype, or physical model, based on the design model(s). Prototypes 
are used to test proposed solutions.  

Test and Evaluate. Test prototype to determine how effectively it solves the need or problem. 
Collect data to use as evidence of success or need for improvement. Redesign and refine 
prototypes to continue looking for possible solutions. 

Communicate, Explain, and Share. Communicating, explaining, and sharing the solution and 
design is essential to tell others how it works, how it solves (or does not solve) the identified need 
or problem, and how it meets (or fails to meet) the criteria and constraints. Determining how to 
communicate and act on constructive criticism is critical. 

Identify a Need  
or Problem 

 
Research 

Design 

Prototype 

Test and 
Evaluate 

Communicate, 
Explain, 

and  
Share 

http://www.doe.mass.edu/frameworks/scitech/2016-04.pdf
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The Engineering Design Process: Identify a Need or Problem 

Future astronaut crews on long-duration missions will need to 
learn how to grow safe, edible, and nutritious plants while 
living and working in space, on the Moon, and on other 
planets.  
 
The lunar environment is so extreme that astronauts and 
plants are not able to live on the lunar surface without a 
protective habitat. Because of the extreme environment, the 
lunar habitat must provide the plants with light, water, and 
atmosphere. All the essential supplies and materials needed 
to survive on the Moon will be stowed on a rocket, shipped 
to the Moon, and deployed on the surface. There is a limited amount of space available on the 
rocket for the large amount of lunar cargo needed. The mass and the volume of the stowed 
cargo must be closely monitored for fuel efficiency and storage limitations. 

The Challenge 

You and your team design and build a tabletop model 
of a plant growth chamber that can be folded, 
stowed, and shipped on a rocket destined for the 
Moon. When the shipment arrives, the future lunar 
astronauts will then be able to expand the plant growth 
chamber and deploy it on the lunar surface. Because 
this project is in the development stage, the team will 
only need to design, build, and present a tabletop 
model of the plant growth chamber rather than a full-
size lunar structure designed to grow enough food for 
the entire lunar crew. 

Criteria and Constraints 

The plant growth chamber must meet the following criteria and constraints: 
 

1. On the rocket, the plant growth chamber model must not exceed a mass of 50 g and a 
stowed volume of 1,000 cm3. 

2. The deployed plant growth chamber can be any shape; however, the volume cannot 
exceed 1,000,000 cm3. 

3. The deployed plant growth chamber may or may not be connected to the lunar habitat, 
but it must provide a way for astronauts to have access to the chamber. 

4. The model plant growth chamber must use a system of expansion from its stowed shipment 
package on the rocket to its final deployed structure on the Moon. 

 
 

Figure 33. Artist’s conception of a potential  
lunar outpost. (NASA) 

Identify a Need  
or Problem 

 

Research 

Design 

Prototype 

Test and 
Evaluate 

Communicate, 
Explain,  

and  
Share 
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Based on this information and the challenge’s introductory video, answer the following questions. 
 
1. Using your own words, restate the problem in this form: “How can I design a ________ that will 

________?” Be sure to include all expected criteria and constraints. 

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 
2. What general scientific concepts do you and your team need to consider before you begin 

solving this need or problem? 

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

  



Packing Up for the Moon 

NASA Engineering Design Challenge   53  

The Engineering Design Process: Research 

Page Number_________ 
 

 

 

Conduct research to answer the following questions related to the challenge. Cite 
where you found your information on the lines labeled “Source(s).”  

1. Who is currently working on this problem (or a similar problem)? What solutions 
have they created? What solutions are they currently working on? 

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

Source(s): __________________________________________________________________________________  
 
2. What questions would you ask an expert who is currently trying to solve problems like this one? 

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  
 
3. Who in our society will benefit from this problem being solved? How could this relate to 

everyday use? 

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

Source(s): __________________________________________________________________________________  

4. What have you learned from the Supporting Science Investigations that you can apply to this 
challenge? 

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  
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The Engineering Design Process: Design 

Page Number_________ 
 
Sketch your initial design in the space below and label each part of your drawing.  

 

 

 
Notes 

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  
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The Engineering Design Process: Select the Best Possible Solution 

Page Number_________ 
 
Collaborate with your team to analyze each team member’s final drawing using the table below. 
Based on a team discussion, determine which design elements will be used to solve the problem 
and what features will be included to create the team’s prototype. The most promising solution 
should include elements from more than one design. 
 

Designer 
Name 

Does this design 
meet all problem 

criteria and 
constraints? 

What are the strongest elements 
of this design? 

What elements need to be 
improved? 

1    

2    

3    

4    
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The Engineering Design Process: Prototype 

Page Number_________ 
 

 

 

Make a team drawing of your prototype. Prior to building, have it approved by 
your facilitator. Include labels and a key. 

 

Approved by  ______________________________________  

List what resources will need to be gathered. 

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  
 

For which part of the build will each team member be responsible? 

Team Member     

Responsibilities in 
the building 
process 
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The Engineering Design Process: Test and Evaluate 

Page Number_________ 
 

1. Does the plant growth chamber function as intended? 
 

 
 

YES NO 

2. If not, explain why. Provide details. 

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 
3. Does it meet all of the criteria and constraints? (Check the box for each one that is met.) 
 
 

 

 

 

On the rocket, the plant growth chamber model must not exceed a mass of 50 g and a 
stowed volume of 1,000 cm3. 
The deployed plant growth chamber can be any shape; however, the volume cannot 
exceed 1,000,000 cm3. 
The deployed plant growth chamber may or may not be connected to the lunar habitat, 
but it must have a way for astronauts to have access to the chamber. 
The model plant growth chamber must use a system of expansion from its stowed shipment 
package on the rocket to its final deployed structure on the Moon. 

 

4. If not, explain why. Provide details. 

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  
 
 

Measure your design and record your results in the table on the next page. Include results from 
previous iterations as well. Use the following formulas to calculate volume based upon the shape 
of your design: 
 
Square or rectangle: Length x Width x Height  
Pyramid: (Length x Width x Height) / 3  
Cylinder: π x Radius2 x Height  
Cone: π x Radius2 x (Height / 3) 
π = the Greek number pi. For the purposes of this challenge, the accepted value of pi is 3.14159. 
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To calculate the volume, multiply the length, width, and height for both the stored and deployed 
model. All of your answers must be labeled as cubic centimeters (cm3). 
 
Examples for finding volume: 
 

 
 

  
Pyramid Cube 

 
 

Iteration Shape Stored 
Volume 

Deployed 
Volume 

Mass Observations 

1     
 

2      

3      

 
 
5. When your model was deployed, were there any issues with the deployment? If so, what were 

they? 

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 
6. How did you expand the plant growth chamber from the stowed configuration to the 

deployed area on the lunar surface? 

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  
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Make a drawing of the expansion system you designed to expand your model from the stowed 
position on the rocket to the deployed position on the lunar surface. Be sure to label all of the 
parts. Use a separate sheet of paper if needed. 
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You and your team will need to make a map of the lunar surface to show where you are going 
to place your plant growth chamber in relation to the lunar habitat. Show how the astronauts will 
have access to the plant growth chamber. Use a separate sheet of paper if needed. 
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The Engineering Design Process: Communicate, Explain, and Share 

Page Number_________ 

 
Indicate the step you are discussing. 

 ______________________________________________________________________  
 

1. What did YOU think about your team’s solution at the end 
of this step? 

 ______________________________________________________________________  

 ______________________________________________________________________  

 ______________________________________________________________________  
 

2. What did OTHER MEMBERS of your team think about the team’s solution at the end of this step? 

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  
 

3. Was your personal feedback different from your team’s feedback? If so, in what way was it 
different? 

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  
 

4. Which step of the engineering design process (EDP) will your team move to now?  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

5. Explain why your team chose this step.  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

 _______________________________________________________________________________________________________________  

Identify a Need  
or Problem 

Research 

Design 

Prototype 

Test and 
Evaluate  Communicate, 

Explain, 
and 

Share 
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The Engineering Design Process: Communicate, Explain, and Share 

Student Presentation Organizer 

Use the organizer below to plan how your team will present its 
final solution. Keep track of the engineering design steps you 
take so you can tell your audience how your team 
accomplished the process.  
 
Keep in mind that these steps may have happened in any 
order or may have been repeated. Use additional sheets if 
necessary. 
 

Welcome Share your team name, which challenge you worked on, and the title of your 
presentation. 

Engineering 
Design Process 
(EDP) Practice 

Ideas for what should be 
included in each step of 

the presentation 

Use this space to organize notes and think about the 
evidence to present. Make note of what your team wants 

to show and say in the presentation. 

Identify a 
Need or 
Problem 

Talk about the problem. 
Discuss the criteria and 
constraints that will need 
to be met to solve the 
problem. 

 
 
 
 
 
 
 

Research 

Discuss what your team 
discovered during the 
research and through 
your interaction with a 
NASA subject matter 
expert (SME). Who did you 
speak with? What did you 
learn? Where did you find 
answers to your questions?  

 
 
 
 
 
 
 
 

Design 

Show each team 
member’s original designs. 
Show what each team 
member contributed to 
the original team drawing. 

 
 
 
 
 
 
 
 
 
 

Identify a Need  
or Problem 

Research 

Design 

Prototype 

Test and 
Evaluate  Communicate, 

Explain, 
and 

Share 
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Prototype 
Show materials used and 
how you put the 
prototype together. 

 
 
 
 
 
 
 
 
 
 

Test and 
Evaluate 

Talk about how your team 
tested the design and 
discuss the results. Using 
the data, discuss the 
strengths and weaknesses 
of your team prototype. 

 
 
 
 
 
 
 
 
 

Communicate, 
Explain, and 
Share  

Talk about your data. Was 
your team able to solve 
the problem or not? What 
improvements did your 
team make to reach your 
final solution? Discuss any 
further action your team 
would take to improve this 
solution. 
 
 
 

 

Describe how your team 
members communicated 
with each other to 
improve the solution. Also 
describe how you 
discussed options with 
people outside your 
group. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  



Packing Up for the Moon 

 64    NASA Engineering Design Challenge  

Engineering Design Process Team Progress Chart 

Use the table below to keep track of which 
practices your team did, and in what order. This 
table, along with your Student Presentation 
Organizer, will help you in summarizing your 
team’s entire process from beginning to end. 
 
 
 
 

Practice 
Order 

Which engineering practice 
did your team do? 

Notes on what your team did 
or learned during this practice 

1 Identify a Need or Problem 

 

2 

  

3 

  

4 

  

5 

  

6 

  

7 

  

8 

  

9 

  

10 

  

11 

  

12 

  

13 

  

14 

  

Identify a Need  
or Problem 

Research 

Design 

Prototype 

Test and 
Evaluate 

Communicate, 
Explain, 

and  
Share 
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Solution Presentation 

The final stage of the challenge is to document your progress for sharing with other groups who 
have completed this engineering design challenge. Your journey may be documented using 
video or slide presentations.  
 
The finished presentation must meet the following guidelines: 
 

• The introduction must say this: “This is team (team name), and we worked on the (name 
of challenge). The title of our presentation is (presentation title).” 

Do not identify by name any student, teacher, school, group, city, or region in your 
presentation. Submissions that do not follow these directions will be disqualified. 

• The presentation must document every step you took to complete the challenge, 
including the Supporting Science Investigations. Use every page of your Student Team 
Challenge Journal to help complete this presentation. 

• Identify any information provided by NASA subject matter experts (SMEs) that helped you 
in your design or testing. 

• Explain which characteristics of the design provided the most reliable results and why. 
• The total length of the presentation should be 3 to 5 minutes. 
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Student Presentation Rubric 

This rubric will be used to assess your final presentation. Use it as a checklist to make sure you have 
included something from every category. Try to achieve as many 3’s as you can! 
 

Engineering Design 
Process 

Exemplary = 3 Proficient = 2 Novice = 1 Not Included = 0 

We can identify the 
challenge and the criteria. 

Challenge was 
restated and all 
criteria and 
constraints were 
described. 

Challenge was 
restated with only the 
challenge criteria. 

Only the challenge 
story was stated. 

Team did not include 
a description of the 
challenge or the 
criteria. 

We can discuss the results 
of our research, the 
Supporting Science 
Investigations, and 
connections with a NASA 
scientist or engineer. 

Three or more facts 
relating to the 
challenge were 
discussed. 

Two facts relating to 
the challenge were 
discussed. 

One fact relating to 
the challenge was 
discussed. 

No facts relating to 
the challenge were 
discussed.  

Each of our team 
members sketched an 
original design that 
demonstrated the 
challenge criteria and 
constraints. 

All criteria and 
constraints were 
represented (sketches 
and photos) in each 
team member’s 
design. 

Two criteria were 
represented (sketches 
and photos) in each 
team member’s 
design. 

One criterion was 
represented (sketches 
and photos) in each 
team member’s 
design. 

No criteria were 
represented. 

Our final team design 
represented elements from 
each team member’s 
original design. 

Team design included 
the best from each 
member’s design to 
represent the 
challenge and the 
criteria. 

Team design included 
ideas from two team 
members’ designs to 
represent the 
challenge and the 
criteria. 

Team design included 
ideas from one team 
member’s design to 
represent the 
challenge and the 
criteria. 

Team was not able to 
provide a design to 
represent the 
challenge and the 
criteria. 

Our team constructed a 
prototype to represent the 
challenge criteria and 
constraints. 

A prototype was 
completed that met 
all of the challenge 
criteria and 
constraints. 

A prototype was 
completed that met 
only two of the 
challenge criteria and 
constraints. 

A prototype was 
completed that met 
only one of the 
challenge criteria and 
constraints. 

A prototype was 
completed that did 
not meet the 
challenge criteria or 
constraints. 

Our team collected and 
recorded data to test and 
evaluate our model’s 
solutions. 

Data were collected 
by testing to represent 
all of the criteria and 
constraints. 

Data were collected 
by testing to represent 
only two criteria. 

Data were collected 
by testing to represent 
only one criterion. 

No data were 
collected and/or no 
testing was 
completed. 

Our team made design 
improvements after testing 
the prototype. 

All improvements to 
the prototype were 
described. 

Two improvements to 
the prototype were 
described. 

One improvement to 
the prototype was 
described. 

No improvements to 
the prototype were 
described. 

Our team was able to 
communicate and explain 
our design and how we 
solved the challenge.   

Difficult issues were 
explained and their 
solutions described. 

Difficult issues were 
explained with no 
solutions offered. 

Discussion of difficult 
issues was unclear 
and no solutions were 
presented. 

No discussion of 
difficult issues was 
included. 

Our team was able to 
share our work through the 
presentation process. 

All the presentation 
requirements and 
procedures were met. 

Three or more of the 
presentation 
requirements and 
procedures were met. 

One or two of the 
presentation 
requirements and 
procedures were met. 

The presentation 
requirements and 
procedures were not 
met. 

  




