
Physical Science
Energy can be produced, used, or released by

converting stored energy.

 

-Apply scientific ideas to design, test and refine

a device that converts energy from one form

to another. (4-PS3-4) (Clarification Statement:

Examples of evidence relating speed and

energy could include change of shape on

impact or other results of collisions.) 

Innovative Designer
 Students use a variety of technologies within a
design process to solve problems by creating

new, useful or imaginative solutions.
 

 Students explore and practice how a design
process works to generate ideas, consider

solutions, plan to solve a problem or create
innovative products that are shared with others.

-Students use digital and non-digital tools to
plan and manage a design process.

- Students engage in a cyclical design process to
develop prototypes and reflect on the role that

trial and error plays. 
- Students demonstrate perseverance when

working with open-ended problems. 
 

Form- How does its shape help or hinder it? How do the materials make a

difference? Could we change the form?

Function- Does this work how we expected? Would this function on a large

scale? What will keep this from functioning? 

Causation- What caused the upward motion? Did the rubber cause the

motion, or did the air cause the motion?

Connection- What else in our world moves because of potential energy?

Would this type of energy help us solve any other problems?

Change- How did you change your design? How would you change the

design in the future? How has rocket technology changed? How did the

measurements change?

 

Extensions
-Making a graph of straw size compared to distance traveled
-other challenges that we could monitor measurements and data to look
for change (this would be the next step in mathematics) 
-creating “goals” (hoops) that students could try to shoot through
- They would have to examine the angle and path of motion.

 

Data, Statistics, 
and Probability

Measurement & Data: 
 

Solve problems involving measurement 
 

Measurement & Data: Represent and interpret
data. 

-Make a line plot to display a data set of
measurements in fractions of a unit (1/2, 1/4,
1/8). Solve problems involving addition and

subtraction of fractions by using information
presented in line plots. For example, from a
line plot find and interpret the difference in

length between the longest and shortest
specimens in an insect collection. 
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Critical thinking skills- Acquisition of declarative and procedural
knowledge, comprehension, application, analysis, evaluation,
metacognition
Self management skills- managing materials and time
Communication skills- communicating with partners, and the teacher,
as well as writing your findings and processes.  
Social Skills- working with others and solving problems gracefully

 



Reflections:
 a. What went well with the engineering design challenge? 
I felt like this design challenge was a real success. It had everything a design challenge should have, including failure. By the end my student was in a euphoric state of
redesigns and variable testing. The materials were affordable and easy to work with. Even though the launcher didn't work as expected, we learned a valuable lesson about
perseverance. 

b. What did not go well with the engineering design challenge?
My student's writing ability is far below grade level, which is one of the things we have worked on this summer. Writing out his thoughts and processes was becoming very
difficult and he was feeling very defeated and started getting uninterested in the project. I switched to scribing for him in some parts. Additionally, our time limit kept us from
measuring distances, so we were unable to complete the mathematics portion. 

We really struggled with the construction of the launcher, and at one point he had completely resigned himself saying "I'll never be able to do it." I was so glad that I had the
word "fail" in my design cycle because I could point it out and assure him that it was a part of the process. We ended up launching a completely different way, and were able
to complete the design cycle with enthusiasm!
 
c. What concepts were covered (list standards and topics where appropriate) 
Physical Science- energy can be produced, used, or released by converting stored energy.
            Apply scientific ideas to design, test and refine a device that converts energy from one form to another.

Students use a variety of technologies within a design process to solve problems by creating new, useful or imaginative solutions.

Students explore and practice how a design process works to generate ideas, consider solutions, plan to solve a problem or create innovative products that are shared with
others.

d. How did the ED process help teach the science and mathematics concepts? 
First, it showed the importance of understanding your constraints and variables. Then it allowed him to understand the importance of designing and planning things out. In a
different situation you may not have unlimited resources, so we learned to respect our scientific materials. Failure was the biggest lesson of the day, which is something that
scientists, engineers, and mathematicians experience all the time. Finally, he really bought into the redesigning phase. This taught the concept of always improving your
process or model.

e. Did I choose an appropriate engineering design process? 
I don't think I could have picked a more complex model. This student is diagnosed with ADHD so I struggled to get him through all of the prior steps, since he really wanted to
just build-- and then make water balloons.

Should I simplify or make more complex? 
I think this was a good complexity for him. I tried to give each page in the journal "handwriting" lines to support him. I also scaffolded his writing by having him dictate his
thoughts while I wrote them in my journal. He then copied his words onto his own lines. 

f. How can I improve this activity to use with future students?
I might look into bigger balloons, and use rubberbands to hold the balloon to the straw. I think I need to perfect a model that works before I can expect my students to create
a working launcher. Although, the failure is important as well.
Our project became more about designing a better rocket. In the future with other students I may set up a line with premeasured lines so they can quickly take
measurements of how far the rockets glided. 





This is the cover and first page of the journal.



Student versions should have lines for writing, and perhaps even
skeleton sentences/sentence frames.









Teacher
perspective

The balloon launcher can be very frustrating. 
 

However, the failure of the balloon can create a really
authentic moment to learn about failure and redesigning

your plan. 
 

Students who are not careful with the materials may bend the
straws to the point where they will not work well, they can
also over stretch the putty. This can be avoided by talking

about respecting the materials before hand. 
 

The journal may not need pages for "build" and "redesign."
The students may want to draw something, but chances are

they are in an unstoppable state of inspiration, 
and asking them to stop and write what they are doing 

can be very distracting/deflating. 
You can interview them about the process afterwards and

take note together on what you did for each step.
 

Make sure students label their straws with their names,
otherwise spit will get passed around. :) 
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