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STEM Fundamentals: Engineering Basics

Key Terms

Design & Engineering Process: A series of steps that designers and 
engineers use to develop solutions to problems or challenges.

Design Brief: A written document for a project outlining what needs 
to be designed according to given specifications for a project.

Brainstorm: A group discussion to produce ideas and ways of
solving problems.

Prototype: An original, working model of a design that is used 
for testing or proving a concept.

Empathy: The ability to understand and share the feelings of 
another.

Grading Rubric: A guide listing specific criteria for grading or 
scoring projects or challenges.

Resources

ROK Blocks Mobile STEM Lab
*Up to 4 students per lab

Activity Time: 120 MinutesIntroduction
This lesson will give students the skills and confidence to 
develop design ideas and bring them to life. Students will learn 
how to apply essential steps in a design & engineering process to 
produce creative, collaborative solutions to STEM challenges.

Click here to explore the entire Kid Spark Curriculum Library.

NGSS Learning Dimensions
This Kid Spark lesson engages students in the following learning 
dimensions of the Next Generation Science Standards:

     Scientific/Engineering Practice:
 Planning and carrying out investigations

 Crosscutting Concept:
 Systems and system models 

Learning Objectives

 Understand and use the Kid Spark design & engineering  
 process to solve a challenge.

 Become familiar with the use of design briefs: define  
 the challenge presented and understand the required  
 specifications.

 Understand how a grading rubric is used to evaluate
 a project or challenge.

http://www.kidsparkeducation.org/curriculum
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Building Basics
The following tips will be helpful when using Kid Spark engineering materials.

Connecting/Separating ROK Blocks:

ROK Blocks use a friction-fit, pyramid and opening system to connect. Simply 
press pyramids into openings to connect. To separate blocks, pull apart.

Connecting/Disconnect Smaller Engineering Materials:

Smaller engineering materials use a tab and opening system to connect. Angle 
one tab into the opening, and then snap into place. To disconnect, insert key into 
the engineered slot and twist.

Snapping Across Openings:

Materials can be snapped directly into openings or across openings to provide 
structural support to a design. This will also allow certain designs to function 
correctly.

Attaching String:

In some instances, string may be needed in a design. Lay string across the 
opening and snap any component with tabs or pyramids into that opening. Be sure 
that the tabs are perpendicular to the string to create a tight fit.

2cm
18cm

9 Openings

Measuring:

The outside dimensions of a basic connector block are 2 
cm on each edge. This means the length, depth, and height 
are each 2 cm. To determine the size of a project or build 
in centimeters, simply count the number of openings and 
multiply by two. Repeat this process for length, depth, and 
height.

2cm

2cm

4cm 4cm

4cm
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The Kid Spark Design & Engineering Process
A design & engineering process is a series of steps that engineers use to develop solutions to
problems or challenges. The Kid Spark Design & Engineering process includes five easy steps. 
Review each of the five steps below. 

Step 1: Identify The Challenge
It is important to understand what needs 
to be designed, why it needs to exist, how it 
will be used, and what specifications it must 
meet as outlined in a design brief. 

Step 2: Brainstorm Ideas & Solutions
One of the greatest advantages about working 
as a member of a team is that you will have 
many different ideas about how to solve a 
challenge and improve a design. During this 
step, teams should discuss different possible 
solutions to solve the challenge. It is important 
to ensure that each member of the team can 
make a contribution. 

Step 3: Build A Prototype
After the team has discussed different design ideas, 
you should begin to develop a working prototype. A 
prototype is an original, working model of a design 
that is used for testing whether or not a design 
concept will work in reality.

Step 4: Test & Improve The Design
This is an important step to determine if the 
prototype is working as intended. As the design is 
tested, the team should look for ways to fine tune 
and improve it. For instance, this can be done by 
making the design more efficient (achieving the 
same purpose with fewer pieces), or by find ways 
to make it more durable.

Step 5: Explain The Design
An important part to designing & 
engineering new things is the ability 
to demonstrate and explain how a 
designs work to others. This is also 
an important opportunity to revisit 
why certain design features have 
been included, and is a chance to 
confirm the ways that your design 
achieves its purpose from step 1.

Developing Design Ideas and Solutions
The Rokenbok design & engineering process is an easy way to develop high quality designs and solutions 
to challenges or problems. Each of the five steps in the process are equally important and will be reviewed 
throughout this lesson. 
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Instructions
Follow the step-by-step instructions to build one ROK Blocks tree per team. 

4x 
Green ROK Block

21

2x 
Yellow ROK Block

43

2x 
Green ROK Block

Tree Base Tree Base

Tree Branches

4x 
Green ROK Block

4x 
Yellow ROK Block

Tree Branches

Tree Base
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Design Brief: Scenario
You and your friends have found a large tree in your 
back yard that would be perfect for a treehouse. You 
ask your parents if they would be interested in helping 
you build one in the tree. They are open to the idea, but 
they would like for you and your friends to develop a 
small prototype of the treehouse before they agree to 
build a real one in the tree. 

Design & Engineering Challenge
Design and engineer a custom treehouse in the ROK 
Blocks.

Specifications
The design must meet the following specifications:

1. Teams can work in groups of up to four to   
     complete this challenge.

2. Teams must work through all five steps of the Kid Spark Design & Engineering process to develop a 
     custom treehouse. Teams will track their progress in the Student Engineering Workbook.

3. Treehouse must be built using materials in the ROK Blocks Mobile STEM Lab.

4. Treehouse should be structurally stable and asthetically appealing.

5. Sub-Challenge: Treehouse must include a ladder from the ground to the treehouse.

6. Sub-Challenge: Treehouse must include a trap door that can be opened and closed, and large enough 
     for a worker to easily fit through. (Designing with empathy)

7. Sub-Challenge: Treehouse should include a roof system.

8. Sub-Challenge: With every engineering material costing $2, the treehouse cannot cost more than $120 to   
     build. (Designing for cost)

Understanding a Design Brief
A design brief serves as the guiding document for a project. It includes the scenario, the specific challenge 
and sub-challenges, and the required design specifications. Read carefully through the design brief below to 
determine what needs to be designed and what specifications it must meet. 

ROK Blocks Tree
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Instructions
Use each step in the Kid Spark Design & Engineering process to create a custom treehouse. 
Track the team’s progress in the Student Engineering Workbook.

1. Identify The Challenge
• Read the design brief on page 5. 
• Identify the challenge and sub-challenges.
• Discuss what specifications the treehouse 
        must meet.

2. Brainstorm Ideas & Solutions
• Discuss design ideas as a team.
• Consider engineering materials
        and cost.

3. Build A Prototype
• Use engineering materials to build a 

working prototype of the treehouse 
in the ROK Blocks tree.

4. Test & Improve The Design
• Test & improve the treehouse to make 

sure the design functions consistently.
• Identify new challenges discovered while 

testing the design.
• Review the design brief and grading 

rubric.
• Consider ways to reduce the cost of 
        materials and improve design efficiency.

5. Explain The Design
• Prepare to demonstrate and 

explain the design to others.
• As a team, review the grading 

rubric on page 7 to see how 
the project will be evaluated.

• Explain any unique design 
features that you included.

• Describe at least one new 
problem/challenge you 

        discovered during Step 4 (Test     
        & Improve The Design) and  
        how you redesigned a new  
        solution.
• Calculate and share the 
        overall length, depth, and  
        height of the treehouse.
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Challenge Evaluation
When teams have completed the design & engineering challenge, it should be presented to the teacher and classmates 
for evaluation. Teams will be graded on the following criteria:

Specifications: Does the design meet all specifications as stated in the design brief?

Performance: How well does the design work? Does it function consistently?

Team Collaboration: How well did the team work together? Can each student descibe how they contributed?

Design Quality/Aesthetics: Is the design of high quality? Is it structurally strong, attractive, and well proportioned?

Material Cost: What was the total cost of the design? Was the team able to stay on or under budget?

Presentation: How well did the team communicate all aspects of the design to others? 

Specifications

Performance

Team Collaboration

Design Quality/
Aesthetics

Meets all 
specifications

Design performs 
consistently well

Every member of 
team contributed

Great design/
aesthetics

On Budget 
($120 or Less)

Great presentation/
well explained 

Good presentation/
well explained

Poor presentation/
explanation

No presentation/
explanation

Over Budget 
($130-140)

Significantly Over
Budget ($141+)

Most members of 
team contributed

Good design/
aesthetics

Average design/
aesthetics

Poor design/
aesthetics

Some members of 
team contributed

Design performs 
well often

Design is partially 
functional

Design does 
not work

Team did not 
work together

Meets most  
specifications

Meets some 
specifications

Does not meet 
specifications

Material 
Cost

Presentation

Points

Total Points

Proficient
4 Points

Advanced
5 Points

Partially Proficient
3 Points

Not Proficient
0 Points

/30

Grading Rubric

Slightly Over
Budget ($120-130)

55-01186-205

This project was developed by 
Rokenbok and is featured on 
MakerHub with their permission. 

For more makerspace projects, 
visit makerhub.demco.com.


