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The STEAM Builder Bin can be used for a range of educational concepts – from design and construction to implementing the 
engineering design process. This kit brings several activities and challenges to the table and enables each learner to use their 
creativity and imagination as they develop solutions to the various challenges. 

Engineering Design Process
The engineering design process (EDP) is a series of steps that engineers follow to solve challenges. There are countless EDP models 
that can range from simple with just a few steps to more complicated with 50 or more steps. Design thinking is a mindset and 
approach to learning, collaboration, and problem-solving. By using an engineering design process, students build confidence in 
content knowledge and develop highly important employability skills. One of the EDP models we use at Pitsco is based on NASA's 
BEST Engineering Design Model. There are five steps to this model: Ask, Imagine, Plan, Create, and Improve. The ultimate goal of 
using an EDP is for students to understand it is a process used to help solve a problem. After students gain understanding of that 
concept, the EDP can be applied to any problem they might face.

ASK
IMAGINE

PLAN

CREATE

IMPROVE

Ask
The engineering design process begins with asking questions. The main purpose of asking questions is to gain clarification. Student 
questions could involve the constraints, or boundaries, of the project as well as how success will be measured. Students will need to 
record answers to their questions so they can refer back to them.

Imagine
Students imagine all the different ways to solve the problem. The process of developing new ideas or solutions to problems is called 
ideation. One of the most commonly used methods for ideation is brainstorming. You’ll need to set guidelines for the Imagine step 
as students collaborate on possible solutions. Monitor the interactions closely so no ideas are discarded or not supported by the 
team and no student feels left out.

Plan
The Plan step involves choosing what is considered the best idea or solution and then creating a plan to solve the challenge. 
Students need to understand why engineers plan. It’s generally because there is a limited amount of time and money to create the 
solution, and their work needs to be efficient and productive. Consider asking students to present you with a strong plan before you 
allow them to move on to the next step.

Create
At this step, it’s time to implement the plan and create the solution. As the teacher, you’ll need to emphasize collaborative work so 
no one is left out and ensure students closely follow their plan. Time management will be a huge factor, and students will need to be 
aware of project deadlines so they can complete their work on time.

Improve
After students test their solution to the STEM challenge, they might want to make it better, or improve it. This is the final step, but 
it can also be used to start the engineering design process again, which isn’t a bad thing. Students can ask more questions to help 
refine their understanding. They can imagine a new solution or improvements to their current solution, which will require a new 
plan. After that is complete, they can create a new solution, or they can modify or improve the current one. 

Teacher Tips

ASK
What problem are you being asked to solve?

IMAGINE
Brainstorm solutions that could solve the problem.

PLAN
Choose a solution and design a plan for how you will solve the problem.

CREATE
Create your solution based on the plan you made.

IMPROVE
Test out your solution and modify it based on testing results.
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Helpful Hints
• The Inventory cards help students understand the function of each part and how it might be used in their solution. 

• The Idea cards have three levels of difficulty. As the teacher, you can guide students on which level to select or allow them to 
choose the level they desire.

Easy Medium Hard

• The 21st-century learning skills, also known as the 4Cs, are naturally built into the Idea cards and provide students with 
valuable skills employers want in their workforce. These 4Cs are:

Communication – This includes respectfully listening to others, being open-minded, and having a willingness 
to provide constructive feedback. Being able to effectively communicate helps to make a more productive, 
efficient, and happy employee.

Collaboration – Being able to work well with others is an essential skill in today’s workplace. The Idea cards 
provide opportunities for students to collaborate and also learn how to improve skills such as working with 
others to achieve a common goal, respecting the diversity of those in the group, and building and managing 
expectations and timelines.

Critical Thinking – When a person thinks critically, they connect ideas, find errors in their work, correct those 
errors, formulate action plans, and engage in reflection.

Creativity – This is the ability to think about a task or problem and come up with a new or different way of 
looking at it and solving it. Imagination plays a major role in being creative.

• As the teacher, don’t decide how a solution should look. Allow students to make decisions about how they will solve the 
challenge.

• Build in time for students to present and explain their solution to their Idea card. Encourage them to highlight the various 
steps of the engineering design process they used during the design and build phases.  

• Part tips:

 º The motor, red prop, and battery or solar panel work well together to produce movement.

 º Motor and gears can be powered by either the battery or solar panel.

 º The yellow prop, rubber band, and rubber band hook are a good combination for air-powered builds.

 º The balloon nozzle and balloon might not produce enough force to power a geared car.

 º The red prop works best with the motor. 

 º The yellow prop works best with the rubber band. 

Safety
• This kit is designed and intended for educational purposes only. 

• Use only under the direct supervision of an adult who has read and understood the instructions provided in this user guide. 

• Wear safety glasses if there are rotating parts in the solution build.

• Keep fingers away from rotating parts. 

• The kit contains some small parts, which can be a choking hazard. 

• Children under age 8 can choke or suffocate on uninflated or broken balloons. Adult supervision required. Keep uninflated 
balloons from children. Discard broken balloons at once. 

Teacher Tips
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