Better by Design: Youth System Solvers
Computational Thinking & Systems Design Workshop

Target Audience
· Cloverbuds (Ages 5–7)
· Juniors (Ages 8–10) 

Program Length
One-Hour 

Program Description
Better by Design: Youth System Solvers is a hands-on computational thinking workshop where youth redesign real-world school systems to improve efficiency, organization, and collaboration.
Participants identify authentic problems such as:
· Chaotic group work 
· Slow cleanup routines 
· Forgotten materials 
· Confusing dismissal procedures 
· Inefficient library checkout systems 
Youth will use:
· Decomposition 
· Algorithmic thinking 
· Testing 
· Iteration 
· Collaboration 
· Problem-solving 
to create improved systems through teamwork and design thinking.
The activity emphasizes authentic problem-solving, leadership, and innovation while supporting positive youth development.




GOALS
Overall Goal
Youth will learn to identify problems in everyday systems and collaboratively design improved solutions using computational thinking strategies.

Specific Program Goals
Participants will:
1. Recognize systems in schools and communities 
2. Break large problems into smaller parts 
3. Develop step-by-step solutions 
4. Test and improve designs 
5. Collaborate effectively with peers 
6. Build confidence in innovation and leadership 

Computational Thinking Concepts
	Concept
	Youth-Friendly Description

	Decomposition
	Breaking big problems into smaller parts

	Algorithmic Thinking
	Creating step-by-step directions

	Testing
	Trying ideas to see if they work

	Iteration
	Improving ideas after testing

	Efficiency
	Making systems easier and faster



LEARNING OUTCOMES
Enduring Understandings
Youth will understand:
· Systems exist everywhere 
· Problems can be solved step-by-step 
· Testing improves designs 
· Teamwork strengthens solutions 
· Efficient systems help communities function better 

Essential Questions
Cloverbuds (K-2)
· How can we make things easier? 
· Why do some systems work better than others? 
Juniors(3-5)
· What makes a system efficient? 
· Why is testing important? 

Skill Outcomes
Youth will be able to:
· Identify system problems 
· Break problems into smaller parts 
· Create organized redesigns 
· Test solutions 
· Revise systems after feedback 

ACTIVITY ALIGNMENT
Workshop Schedule
	Time
	Activity

	5 min
	Welcome & introduction

	10 min
	Experience the broken system

	10 min
	Reflection & decomposition

	5 min
	Computational thinking mini-lesson

	15 min
	Team redesign challenge

	10 min
	Testing & revision

	5 min
	Reflection & presentations



KOLB’S EXPERIENTIAL LEARNING CYCLE
	Kolb Stage
	Activity

	Concrete Experience
	Youth experience a broken system

	Reflective Observation
	Teams discuss frustrations

	Abstract Conceptualization
	CT concepts introduced

	Active Experimentation
	Teams redesign and test systems



FACILITATOR GUIDE
Preparation Checklist
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Materials Needed
· Chart paper 
· Sticky notes 
· Markers 
· Tape 
· Index cards 
· Crayons/pencils 
Optional:
· LEGO bricks 
· Whiteboards 
· Timers 
· Colored paper 


Room Setup
· Tables for teams of 3–5 youth 
· Open testing space 
· Supply station 
· Reflection wall/chart area 




FACILITATOR SCRIPT
PART 1 — Welcome (5 Minutes)
“Welcome, designers!
Today you are going to become SYSTEM SOLVERS.
A system is a way people and things work together to get something done.
Schools use systems every day:
· Lunch lines 
· Cleanup routines 
· Group work 
· Library checkout 
· Backpack organization 
But sometimes systems do not work very well.
Today your team will redesign a system and make it BETTER.”

Discussion Prompt
Ask:
“What is something at school that feels confusing, messy, slow, or frustrating?”
Record answers visibly.

PART 2  Experience the Problem (10 Minutes)
Activity
The facilitator intentionally creates an inefficient system.
Examples:
· Shared supplies with poor organization 
· Unclear directions 
· Missing cleanup jobs 
· Crowded supply stations 
Allow youth to experience mild confusion naturally.

Reflection Prompt
Ask:
· What felt difficult? 
· What caused confusion? 
· What slowed things down? 

PART 3 — Decomposition Activity (10 Minutes)
Team Challenge
Teams break the problem into smaller parts.
Example:
Problem:
“Group work gets chaotic.”
Smaller Problems:
· Nobody knows jobs 
· Supplies are disorganized 
· Instructions are unclear 
· Cleanup takes too long 

Facilitator Teaching Script
“Big problems become easier to solve when we break them into smaller pieces.”

Computational Thinking Mini-Lesson (5 Minutes)
Key Concepts
Decomposition
Breaking a big problem into smaller parts.
Algorithms
Creating step-by-step directions.
Testing
Trying ideas to see if they work.
Iteration
Improving ideas after testing.

Team Design Challenge (15 Minutes)
Team Instructions
“Your team will redesign a school system to make it:
· Easier 
· Faster 
· Clearer 
· More organized.” 

Suggested System Problems
· Group work chaos 
· Cleanup routines 
· Library checkout 
· Dismissal confusion 
· Forgotten materials 
· Supply-sharing systems 
Design Requirements
Teams must include:
1. Clear steps 
2. Organized procedures 
3. Team responsibilities 
4. Visual supports 
5. Testing plan 
Testing & Revision (10 Minutes)
Teams role-play their systems.
Reflection Questions:
· What worked best? 
· What still felt confusing? 
· What should be improved? 
Allow teams to revise.
Reflection & Share-Out (5 Minutes)
Teams present:
1. Original problem 
2. Their redesign 
3. What improved 
4. What they changed after testing 

STUDENT PACKETS (See Attached)
EVALUATION TOOLS
Youth Evaluation Form
	Statement
	1
	2
	3
	4
	5

	I enjoyed today’s activity.
	☐
	☐
	☐
	☐
	☐

	I helped solve problems with my team.
	☐
	☐
	☐
	☐
	☐

	I learned ways to improve systems.
	☐
	☐
	☐
	☐
	☐

	I understand why testing ideas matters.
	☐
	☐
	☐
	☐
	☐

	I felt comfortable sharing my ideas.
	☐
	☐
	☐
	☐
	☐






Facilitator Observation Checklist
	Indicator
	Never
	Sometimes
	Often

	Youth participated actively
	☐
	☐
	☐

	Youth collaborated respectfully
	☐
	☐
	☐

	Youth identified problems clearly
	☐
	☐
	☐

	Youth revised ideas after testing
	☐
	☐
	☐

	Youth demonstrated creativity
	☐
	☐
	☐



Inclusion & Accessibility Supports
To support all learners:
· Allow drawing instead of writing 
· Use visual instructions 
· Provide verbal directions 
· Encourage movement and role-play 
· Offer partner sharing 
· Keep language concrete and simple 



Supplemental Educational Resources
Computational Thinking
Code.org
STEM Learning
PBS LearningMedia
Engineering & Design
Exploratorium
STEM Projects
Science Buddies
Coding & Creativity
Scratch (MIT Media Lab)
Inquiry & Curiosity
Wonderopolis

Safety, Inclusion, & Fidelity Notes
Potential Areas for Attention
· Some youth may dominate team conversations 
· Younger youth may need additional verbal support 
· Open-ended design tasks may frustrate perfectionist learners 
Recommended Solutions
· Assign rotating team roles 
· Encourage equal participation 
· Normalize revision and mistakes 
· Use visual supports for emerging readers 
· Offer encouragement during testing 
Transparency & Responsible Use Statement
This curriculum is intended as a customizable educational framework. Facilitators are encouraged to:
· Adapt activities for local needs 
· Review materials for cultural relevance 
· Seek peer feedback before implementation 
· Use original or appropriately adapted materials responsibly 
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