
 
 
 

 

Ricochet Slingshot 
Feed by M.T. Anderson 

 

 

Overview 

Description: Titus and his friends visited the Ricochet Lounge on the moon.  The 

object was to “Slam the Ones You Love.”  On Earth, engineers work very hard to 

reduce the effect of impact during collisions.  In this PBL, students develop a 

device that will protect a delicate object when it is slammed into a wall.  

Grade(s):  P☐ K☐ 1☐ 2☐ 3☐ 4☐ 5☐ 

  6☐ 7☐ 8☐ 9☒ 10☒ 11☒ 12☒  

Suggested Time Frame:  At least 4 sessions 

Standards 

HS-PS-2-3 Apply scientific and engineering ideas to design, evaluate, 
and refine a device that minimizes the force on a 
macroscopic object during a collision. 

WHST.9-12.2 Write informative/explanatory texts, including the narration 
of historical events, scientific procedures/experiments, or 
technical processes. 

RST.9-12.8 Assess the extent to which the reasoning and evidence in a 
text support the author’s claim or a recommendation for 
solving a scientific or technical problem. 

 

Objectives 

At the conclusion of the lesson, students will know or be able to: 

 Research how scientists and engineers are reducing the impact of 

collisions to promote safety.  

 Write a set of journal entries documenting the engineering design 

process.  

 Design, refine, build, and test a device that minimizes the force on an 

object during a collision. 



 

Key Terms 

 Impact-the action of one 

object coming forcibly into 

contact with another 
 Crumple zone –an area 

designed, mainly on 

automobiles, to minimize the 

physical impact on humans 

by intentionally collapsing in 

a collision

Materials Required  

 Resistance exercise band 

 Long table and two 
chairs 

 Eggs – at least 2 per 
group (see considerations) 

 Building materials such 
as, cardboard, bubble 
wrap, duct tape, straws, 
masking tape, Styrofoam 
meat trays, paper plates,  
posterboard, popsicle 

sticks, chenille stems, 
wire, empty egg cartons, 
Styrofoam peanuts, 
packing paper, balloons, 
or any type of “Silly 
Putty”. 

 Science or lab notebooks 
and pencils 

 Access to internet or 
library 

 

 

Procedure 

1. Have students spend some time researching the various methods engineers are using to 

improve safety and reduce impact damage.  This applies to the automotive industry, airline 

industry, space travel, shipping industry, and sports.  Students should document at least 3 

resources and write these in their notebooks.  Have students note if they encounter crumple 

zone technology.  

2. Place the table so that it is perpendicular to a wall.  The table should touch the wall.  Put one 

chair on either side of the table.  Tie one end of the resistance band to each chair.  This becomes 

the “slingshot”.  Mark the end of the table furthest from the wall with three different starting 

lines.             Wall            

 

 Chairs 

                                                                    Resistance band 

  

Starting lines 

3.  Show the students how the slingshot will work.  They will put the device to the wall side of the 

resistance band.  Pull back the band to a specified starting line and then let go.  Depending on 



 
 

                                    

the resistance level of the band, you may need to put weights on the chairs to keep them in 

place. The device will slam into the wall.  The object of the project is to keep the egg in tact.  

4. Divide students into groups. 

5. Designate a specific amount of time* for students to brainstorm their ideas about the type of 

device they will build.  Remind students to think about what they learned in their research.  

Encourage students to talk about some “wild” ideas and even “bad” ideas.  *This prevents 

groups from bypassing this phase of the process. 

6. Have students draw a prototype of their proposed design in their notebooks. 

7. Allow plenty of time for students to build the design.   

8. Have students document their group’s design process in journal form, in their notebooks.  

9. Test the designs using the slingshot.  Start with the line closest to the wall.  If the egg survives, 

start it from the middle line.  If the egg still survives, start it from the line furthest from the wall.    

10. Have students note the results of each test in their journals and jot down a few ideas they may 

have to improve the design.  

11. Have students note what things were in common with all the devices that were successful and 

things in common with all the devices that failed.  

12. Have groups brainstorm improvements to the design.  Improvements can be made  even if the 

egg survived the third starting line. 

13. Allow time to rebuild or change the device. 

14. Test the device in the same manner a second time.   

15. Have students document results of the second test in their notebooks. 

16. Students should write a summary paragraph of the project. 

 

Extensions 

1. Reflection questions: 
a. Why do you think some of the devices were successful? 
b. Did any of the successful devices employ crumple zone technology? 
c. Why do you think some of the devices failed? 
d. Could any of these devices have practical applications in the real world? 
e. When you look back at your journal entries, what do you notice about the design process for 

your group? 
2.  You can have several resistance bands of varying strengths and allow students to test the 

devices again using the different resistance bands. 
3. Have students design and draw a prototype for a device to solve a real world problem where 

reducing the impact of a collision is needed. See the ideas mentioned in number 1 of 
Procedures. 

4. Have students create a time line for a safety invention such as airbags, child car seats, football 
helmets, etc.   

5. Titus and his friends wore big, stuffed suits and impact helmets at the Ricochet Lounge. Write a 
set of journal entries from the point of view of the engineers who designed these devices.  
Include prototype drawings and at least one epic failure.  

 

 



Assessment 

 Use or adapt the following rubric. 

 

 Exceeds (3) Meets (2) 

Partially Meets 

(1) 

Does Not Meet 

(0) 

Research Student is able 

to document and 

summarize 4 or 

more resources 

Student is able to 

document and 

summarize 3 

resources 

Student is able 

to document 

and summarize 

2 resources 

Student is able to 

document and 

summarize 1 

resource 

Journal entries 

requirements: 

resources, 

prototype 

drawing, 

sequential 

entries about 

design process, 

and summary 

paragraph 

All four 

requirements 

are present   

Writing is clear, 

explanations are 

concise, and 

sequential     

All four requirements 

are present       

Writing is clear and 

sequential 

Three 

requirements 

are present    

Writing is 

sequential 

Two or fewer 

requirements are 

present     

Writing is unclear 

and may or may 

not be sequential 

Device Egg survives all 

three starting 

line attempts in 

the first test trial 

Egg survives first and 

second line starting 

points in either the 

first or second test 

trial 

Egg survives 

the first 

starting point 

in either first 

or second test 

trial 

Egg does not 

survive any 

starting points in 

any test trial 

Total  N/9     

 

 

Considerations 

For students who are vegan or vegetarian, destroying an egg might be against 



 
 

                                    

their beliefs.  You can substitute inexpensive glass Christmas ornaments for the 

egg.    

 

This work is licensed by NIU’s Center for P-20 Engagement under a Creative Commons Attribution-
Noncommercial-Sharealike 4.0 International License. 
 

 
 

 


