:: Green Jobs Educational Activities Collection ::


ACTIVITIES FOR AGES 6 – 8 

1. Solar Energy Demonstration
A simple outdoor demonstration showing how solar panels convert sunlight into electricity, powering a small motor and fan.

2. Giant Recycling Sorting Game
An interactive team game where students race to sort oversized recyclable items into the correct bins.

3. Wind Power Challenge
A hands-on engineering activity where students design and test paper windmills to lift weights using wind energy.

4. Seed Ball Workshop
Students make seed balls using clay, compost, and native seeds to promote biodiversity and green spaces.

5. Water Filter Demonstration
A guided demonstration building a basic water filter to explore how clean water is produced and why it matters.

6. Green Building Insulation Test
An experiment comparing insulated and uninsulated model houses to learn about energy-efficient building design.


ACTIVITIES FOR AGES 9 – 11

7. Hydroponics Growing System
A science project setting up small hydroponic systems to grow plants without soil and monitor their growth.

8. Electric Vehicle Model Race
Students build small electric vehicle models and test them on a track to explore efficiency and sustainable transportation.

9. Renewable Energy Economics Game
A financial role-play where students calculate the costs and benefits of renewable energy investments for a household.

10. Smart Grid Balancing Challenge
An interactive game simulating power grid management, balancing energy supply and demand using renewable sources.

11. Ecosystem Restoration Planning
Students survey a local outdoor area and design a plan to restore its ecosystem using native plants.


ACTIVITIES FOR AGES 12 – 16

12. Green Chemistry Color Lab
A lab activity using red cabbage as a natural pH indicator to explore safe chemistry and create eco-friendly products.

13. Life Cycle Assessment Challenge
Teams analyze the full environmental impact of everyday products and suggest ways to reduce their footprint.

14. Renewable Energy Investment Analysis
Students evaluate renewable energy investment scenarios and calculate financial returns and environmental benefits.

15. Environmental Data Visualization
A project where students analyze real environmental data and create visual presentations with policy recommendations.

16. Sustainable City Design Challenge
A design challenge where teams propose sustainable improvements for urban areas focused on transportation, energy, and green space.

17. Green Building Energy Audit
A practical audit of their own school building to identify energy-saving opportunities and present actionable recommendations.

18. Climate Action Strategy Workshop
Students develop climate action strategies for their local community based on current data and proven mitigation solutions.






























Source Attribution: This collection was developed as original educational content by Claude (Anthropic) for open-source use. All activities have been reviewed, checked, and proofread by a team of educators from the international Science Film Festival network. All activities are designed using freely available materials and public domain scientific principles. Content may be adapted, translated, and modified for educational purposes without restriction.
ACTIVITIES FOR AGES 6-8

Activity 1: Solar Energy Demonstration

Age Range: 6-8 years

Individual or Group: Large group demonstration (20+ participants)

Duration: 20 minutes

Materials: Solar panel, small motor with fan, small mirror (optional), multimeter, large display board

Procedure:
1. Show solar panel to audience and explain its purpose
2. Connect solar panel to small motor with fan blade
3. Position solar panel in direct sunlight (or use mirror to reflect sunlight onto panel)
4. Watch fan spin as solar panel generates electricity
5. Create shade over panel with hand or book - fan stops spinning
6. Ask children to predict what happens with different light levels or angles

Instructional Guidelines for Facilitator:
· Conduct activity outdoors or near a sunny window for best results
· Use large, visible components for demonstration
· Encourage audience participation and predictions
· If sunlight is weak, use mirror to concentrate light on solar panel
· Ask simple questions: "What makes the fan spin?"
· Connect to solar energy workers and green jobs

Topic Background for Students: Solar energy workers, called solar technicians and engineers, build and install panels that capture sunlight and turn it into electricity. Solar energy is a type of renewable energy because it comes from the Sun, which shines every day and doesn’t run out. These workers help design, maintain, and improve solar power systems for homes, schools, and businesses. Solar panels, like the one in our demonstration, turn sunlight into electricity to power lights, fans, computers, and more. Solar energy helps reduce pollution and greenhouse gases because it replaces the need for burning coal, gas, or oil. By using solar power, we help fight climate change and make cleaner air for everyone. Many countries and cities are training more people for these green jobs to help us move toward a cleaner energy future.

Learning Outcomes:
· Understand basic solar energy principles
· Connect renewable energy to green jobs
· Practice observation and prediction skills

Keywords: Solar energy, renewable energy, solar technician, clean energy, sustainability

Extension Suggestions:
· Visit a local solar installation
· Look for solar panels around your community
· Draw pictures of solar-powered devices






Activity 2: Giant Recycling Sorting Game

Age Range: 6-8 years

Individual or Group: Large interactive group (20+ participants)

Duration: 25 minutes

Materials: Large sorting bins, oversized recyclable props, team colored scarves, timer, scoring board

Procedure:
1. Divide audience into 4 teams with colored scarves
2. Place large sorting bins at front (plastic, paper, metal, glass)
3. Show oversized recyclable items one at a time
4. Teams race to call out correct bin and explain why
5. Facilitator demonstrates proper sorting
6. Keep score and celebrate correct answers

Instructional Guidelines for Facilitator:
· Use large, colorful props visible to entire audience
· Keep energy high with enthusiasm and movement
· Explain local recycling rules during sorting
· Connect to waste management careers throughout game

Topic Background for Students: Recycling workers, materials recovery operators, and waste management specialists collect and process materials like paper, glass, metal, and plastic so they can be made into new products. Recycling saves energy, reduces pollution, and helps conserve natural resources like trees and minerals. For example, recycling paper saves trees and water, while recycling metals saves energy used in mining. These workers sort materials at recycling centers, manage the trucks that collect recyclable waste, and develop new ways to reuse materials in the circular economy. Recycling plays an important role in protecting the environment by reducing the amount of garbage sent to landfills and oceans. Green jobs in this field are growing because communities everywhere want to reduce waste and build more sustainable lifestyles.

Learning Outcomes:
· Learn proper recycling practices
· Understand waste management careers
· Practice quick decision-making and teamwork

Keywords: Recycling, waste management, circular economy, environmental protection, sustainability

Extension Suggestions:
· Start a family recycling challenge
· Visit a recycling center
· Make art from recyclable materials









Activity 3: Wind Power Challenge

Age Range: 6-8 years

Individual or Group: Small groups competing (4 groups of 5-6 children)

Duration: 35 minutes

Materials: Colored paper or cardstock, plastic cups (clear, 8-12 oz), dried beans or rice (about 1/4 cup per group), wooden skewers or pencils, tape or glue, scissors, string (12 inches per group), hair dryer or fan

Procedure:

Building the Windmill:
1. Cut 4-6 identical rectangular pieces of paper (3" x 2" each)
2. Fold each piece diagonally to create windmill blades
3. Attach blades to one end of the wooden skewer using tape, ensuring they're angled to catch wind
4. Test blade angle - they should be at approximately 45 degrees

Setting Up the Lifting System:
1. Tie one end of the string around the skewer, about 2 inches from the blades
2. Tie the other end to the plastic cup handle (or tape to cup if no handle)
3. Place exactly 20 beans in the cup - this provides a standard weight for comparison
4. Hold the windmill vertically with the cup hanging down

How the Beans Lift:
· When wind hits the angled blades, they rotate around the skewer
· The rotation winds up the string around the skewer
· As the string shortens, it pulls the cup (and beans) upward
· Students can measure how high the cup lifts in 30 seconds of wind exposure
· Compare different blade designs and angles to see which lifts the beans highest

Safety Note: Adult supervision required when using hair dryer.

Instructional Guidelines for Facilitator:
· Give each group different colored paper for identification
· Supervise hair dryer use safely
· Encourage experimentation with blade shapes
· Connect to wind turbine technician careers

Topic Background for Students: Wind turbine technicians and engineers work on the tall towers and huge spinning blades of wind turbines. These machines turn moving air (wind) into electricity, which can power entire neighborhoods without producing pollution. Wind is a renewable energy source because it keeps blowing and doesn't run out. Wind farms – large groups of wind turbines – are found in places with lots of wind, such as on hills or near the sea. Workers in this field must understand engineering, electricity, and even weather patterns to make sure turbines work safely and efficiently. Wind power helps reduce the need for fossil fuels and supports clean energy goals. As more countries aim to lower their carbon emissions, more green jobs are opening up in the wind energy industry.

Learning Outcomes:
· Understand wind energy conversion
· Learn about renewable energy careers
· Practice engineering design and teamwork

Keywords: Wind energy, turbine technician, renewable energy, engineering, clean power

Extension Suggestions:
· Look for wind turbines in your area
· Make pinwheels at home
· Learn about wind patterns
















































Activity 4: Seed Ball Workshop

Age Range: 6-8 years

Individual or Group: Individual activity

Duration: 30 minutes

Materials: Clay powder, compost, native wildflower seeds, water, mixing bowls

Procedure:
1. Mix 3 parts clay powder with 1 part compost
2. Add native wildflower seeds to mixture
3. Slowly add water until mixture holds together
4. Roll into small balls (seed balls)
5. Let dry while discussing where to plant responsibly
6. Take seed balls home for planting

Instructional Guidelines for Facilitator:
· Use only native plant seeds appropriate for your region
· Discuss responsible planting locations
· Emphasize the importance of biodiversity
· Connect to urban farming and landscape restoration jobs

Topic Background for Students: Urban farmers, horticulturists, and ecological restoration workers help bring plants and greenery back to cities and damaged lands. They grow food in urban areas, improve air quality, and make habitats for birds and insects. These green jobs help cities become healthier and more beautiful by turning empty lots, rooftops, and parks into green spaces. By using seed balls with native wildflower seeds, people can help restore biodiversity – meaning a variety of plants and animals living together. Plants absorb carbon dioxide, a greenhouse gas, and help cool urban areas through shade and moisture. Green spaces also improve mental health and community well-being. Green jobs in urban agriculture and restoration are important because they make cities more sustainable and resilient to climate change.

Learning Outcomes:
· Learn about native plants and biodiversity
· Understand urban agriculture careers
· Practice following multi-step instructions

Keywords: Urban farming, restoration ecology, biodiversity, native plants, green infrastructure

Extension Suggestions:
· Plant seed balls in appropriate locations
· Start a small garden at home
· Learn about local native plants










Activity 5: Water Filter Demonstration

Age Range: 6-8 years

Individual or Group: Large group demonstration (20+ participants)

Duration: 25 minutes

Materials: 2-liter plastic bottle, coffee filters (2-3 sheets), cotton balls (1/4 cup), clean sand (1 cup), small pebbles or gravel (1/2 cup), activated charcoal pieces (1/4 cup) - available at pet stores, dirty water sample (muddy water with food coloring), clear containers for collection, rubber band, scissors

Procedure:

Step 1: Prepare the Bottle
· Cut the bottom off the 2-liter bottle
· Remove the cap and turn the bottle upside down (neck pointing down)

Step 2: Create Filter Layers (from bottom to top):
1. Bottom layer: Place coffee filter over bottle opening, secure with rubber band
2. Layer 1: Add cotton balls (acts as fine particle filter)
3. Layer 2: Add activated charcoal (removes odors and chemicals)
4. Layer 3: Add clean sand (filters smaller particles)
5. Layer 4: Add pebbles/gravel (filters large debris)

Step 3: Testing
· Pour dirty water slowly into the top
· Collect filtered water in clear container
· Compare before and after samples
· Discuss what each layer removes

Safety Note: This is for demonstration only - water is not safe to drink!

Instructional Guidelines for Facilitator:
· Use large, clear containers for visibility
· Make muddy water with just soil and water - keep it safe
· Emphasize that filtered water still needs professional treatment
· Connect to environmental engineering careers

Topic Background for Students: Environmental engineers and water treatment workers design and operate systems that clean dirty water so that it can be safely used again. In cities, water comes to us through pipes from treatment plants, where experts clean it to remove dirt, germs, and chemicals. They also clean wastewater before releasing it back into rivers, lakes, or oceans. Clean water is essential for life—people, animals, and plants all depend on it. Green jobs in this field help protect public health, reduce water pollution, and ensure that our environment stays clean. As populations grow and water supplies face more stress from climate change, careers in water management and treatment are becoming even more important to keeping our communities safe and healthy.

Learning Outcomes:
· Understand water filtration basics
· Learn about environmental engineering
· Practice scientific observation

Keywords: Water treatment, environmental engineering, clean water, filtration, public health

Extension Suggestions:
· Learn about your local water treatment plant
· Test water quality at home
· Conservation water-saving tips


















































Activity 6: Green Building Insulation Test

Age Range: 6-8 years

Individual or Group: Small groups (2-3 children)

Duration: 40 minutes

Materials: Small cardboard boxes, natural insulation materials (cotton batting, wool), thermometers, ice cubes

Procedure:
1. Build two identical small cardboard houses
2. Insulate one house with natural materials
3. Place thermometers and ice cubes in both houses
4. Monitor temperature differences over 30 minutes
5. Record which ice cube melts faster
6. Discuss energy-efficient building

Instructional Guidelines for Facilitator:
· Help children understand insulation concepts
· Encourage predictions before testing
· Connect to green architecture and construction careers
· Discuss how insulation saves energy

Topic Background for Students: Architects, builders, and engineers working in green construction design buildings that are energy efficient and environmentally friendly. They use insulation to keep homes warm in the winter and cool in the summer, reducing the need for heating and air conditioning. Less energy use means fewer greenhouse gas emissions. Materials like wool, recycled cotton, and sustainable wood can insulate buildings while having less environmental impact than traditional materials. Workers in this field also use smart design features like energy-saving windows, green roofs, and natural lighting. Green jobs in architecture and building help reduce climate change and make homes and workplaces healthier and more comfortable. As countries adopt stricter building codes for energy efficiency, careers in green construction continue to grow.

Learning Outcomes:
· Understand energy-efficient building principles
· Learn about green construction careers
· Practice hypothesis testing and observation

Keywords: Green building, sustainable architecture, energy efficiency, insulation, construction

Extension Suggestions:
· Check insulation in your home
· Look for energy-efficient buildings
· Learn about green building materials









ACTIVITIES FOR AGES 9-11

Activity 7: Hydroponics Growing System

Age Range: 9-11 years

Individual or Group: Small groups (3-4 students)

Duration: 45 minutes

Materials: Clear plastic containers (16 oz minimum), Net pots or small plastic cups with holes, growing medium (perlite, vermiculite, rockwool), seeds (lettuce, herbs, or radishes work well), hydroponic nutrients, pH testing strips or digital pH meter, measuring tools (see below), air pump with tubing (optional but recommended)

Specific Measurements and Tools:

Water Requirements:
· Fill container with 12-14 oz of water (leave 2" air gap at top)
· Change water completely every 7-10 days

Nutrient Solution:
· General hydroponics ratio: 1-2 teaspoons of liquid nutrients per gallon of water
· For small systems: 1/4 teaspoon per 16 oz of water
· Mix nutrients thoroughly before adding to system

Measuring Tools Needed:
· pH Meter or Strips: Target pH 5.5-6.5 for most plants
· Measuring Spoons: For accurate nutrient dosing
· Graduated Cylinder or Measuring Cup: For water amounts
· TDS (Total Dissolved Solids) Meter: Optional - target 800-1200 ppm for leafy greens

Procedure:
1. Fill container with measured water
2. Add measured nutrients and mix
3. Test and adjust pH if needed
4. Place net pot with growing medium in container opening
5. Plant 2-3 seeds per pot
6. Monitor water level daily, top off as needed

Maintenance Schedule:
· Daily: Check water level, add plain water if low
· Weekly: Complete water change with fresh nutrient solution
· Bi-weekly: Test pH and adjust if necessary

Instructional Guidelines for Facilitator:
· Pre-measure nutrients for safety and accuracy
· Teach proper pH testing techniques
· Explain the science behind soilless growing
· Connect to agricultural technology careers

Topic Background for Students: Hydroponic farmers and agricultural technologists grow plants without soil by using nutrient-rich water solutions. This method saves water and allows food to be grown in cities and regions with poor soil. Hydroponics can produce vegetables and herbs year-round inside greenhouses or vertical farms, reducing the need for transporting food long distances. Workers in this field develop systems to monitor nutrients, light, and plant health using sensors and automation. These green jobs are important for making agriculture more sustainable, especially as global populations increase and farmland becomes more limited. Hydroponic farming helps support food security and reduce the environmental impact of food production.

Learning Outcomes:
· Understand soilless growing techniques
· Learn about agricultural technology careers
· Practice scientific setup and monitoring

Keywords: Hydroponics, agricultural technology, urban farming, sustainable agriculture, food security

Extension Suggestions:
· Monitor plant growth over several weeks
· Research commercial hydroponic operations
· Calculate water savings compared to traditional farming






































Activity 8: Electric Vehicle Model Race

Age Range: 9-11 years

Individual or Group: Small groups (3-4 students)

Duration: 45 minutes

Materials: 

Chassis:
· Cardboard base (8" x 4")
· 4 wheels (bottle caps or toy wheels)
· 2 wooden skewers for axles
· Straws for axle guides

Electrical Components:
· Small DC motor (3-6V)
· 2 AA batteries + battery holder
· Copper wire (insulated, 22 gauge)
· Small switch (optional)
· Rubber band or balloon for motor coupling

Assembly Tools:
· Hot glue gun (adult use only)
· Electrical tape
· Wire strippers
· Small screwdriver

Procedure:

Step 1: Build the Chassis
1. Cut cardboard to 8" x 4" rectangle
2. Poke holes for axles 1" from each end
3. Thread wooden skewers through holes
4. Attach wheels to axle ends with hot glue
5. Test that wheels spin freely

Step 2: Motor Mounting
1. Secure motor to back of chassis with hot glue
2. Position so motor shaft can connect to rear axle
3. Use rubber band or balloon piece to couple motor shaft to axle

Step 3: Electrical System
1. Mount battery holder on chassis
2. Connect red wire from battery to motor's positive terminal
3. Connect black wire from battery to motor's negative terminal
4. Add switch in the circuit if desired
5. Secure all connections with electrical tape

Step 4: Testing and Optimization
· Test basic movement
· Adjust weight distribution for better traction
· Experiment with wheel size and motor positioning
· Time races over 10-foot distance

Design Variations:
· Speed Design: Lightweight chassis, large rear wheels
· Power Design: Add weight over drive wheels for traction
· Efficiency Design: Reduce friction, streamline shape

Instructional Guidelines for Facilitator:
· Supervise electrical connections and battery handling
· Provide pre-cut chassis materials to save time
· Help students understand trade-offs between speed and efficiency
· Connect to automotive engineering careers

Topic Background for Students: Engineers and technicians in the electric vehicle (EV) industry design cars that run on electricity stored in batteries instead of gasoline. EVs produce less air pollution and fewer greenhouse gases, helping to clean up city air and fight climate change. These workers develop lightweight materials, powerful batteries, efficient motors, and charging systems. They also design smart systems to manage energy use. As more people and companies switch to electric cars, the demand for EV experts is growing rapidly. These green jobs help build a future where transportation is cleaner and more sustainable, making healthier cities for everyone.

Learning Outcomes:
· Understand electric vehicle technology basics
· Learn about automotive engineering careers
· Practice engineering optimization and testing

Keywords: Electric vehicles, automotive engineering, battery technology, sustainable transportation, energy efficiency

Extension Suggestions:
· Research real electric vehicle specifications
· Calculate emissions savings from electric cars
· Design improved vehicle chassis






















Activity 9: Renewable Energy Economics Game

Age Range: 9-11 years

Individual or Group: Small groups (4-5 students)

Duration: 40 minutes

Materials: Energy cost data sheets, calculators, scenario cards, play money, decision worksheets

Procedure:
1. Each group receives household energy scenario
2. Calculate monthly costs for different energy sources
3. Research installation costs for solar panels or wind turbines
4. Determine payback time for renewable energy investment
5. Make investment decision based on calculations
6. Present reasoning to other groups

Instructional Guidelines for Facilitator:
· Provide simplified but realistic cost data
· Help students with percentage and division calculations
· Explain concepts like payback period and return on investment
· Connect to renewable energy finance careers

Topic Background for Students: Renewable energy project developers, economists, and financial analysts work out how to make clean energy projects affordable and profitable. They study costs, savings, and investment returns for solar panels, wind farms, and energy storage systems. These professionals also work with governments and communities to create incentives that encourage people to use renewable energy. Their work helps more people and businesses switch to clean energy, reducing pollution and supporting climate goals. Green jobs in energy finance are crucial because they make renewable energy a smart choice for companies, cities, and homeowners alike, helping grow the clean energy economy.

Learning Outcomes:
· Understand renewable energy economics basics
· Learn about clean energy finance careers
· Practice mathematical problem-solving and decision-making

Keywords: Renewable energy finance, project development, cost analysis, energy economics, investment decisions

Extension Suggestions:
· Research government incentives for renewable energy
· Calculate family energy costs
· Interview solar panel installers about economics











Activity 10: Smart Grid Balancing Challenge

Age Range: 9-11 years

Individual or Group: Group activity (5-6 students)

Duration: 35 minutes

Materials: Simple electrical circuits, LED lights, switches, batteries, demand cards, supply cards, monitoring sheets

Procedure:
1. Set up electrical circuit representing power grid
2. Each student controls different energy sources (switches)
3. Draw demand cards showing community energy needs
4. Work together to balance supply and demand
5. Record successful and unsuccessful balancing attempts
6. Discuss challenges of managing real electrical grids

Instructional Guidelines for Facilitator:
· Supervise electrical connections for safety
· Explain energy supply and demand concepts simply
· Create realistic scenarios with variable energy needs
· Connect to electrical engineering and grid operator careers

Topic Background for Students: Smart grid engineers and grid operators manage complex electrical systems that supply power to homes, schools, and businesses. Unlike old power grids, smart grids use computers and sensors to balance energy supply from different sources like solar, wind, and traditional power plants. They make sure the lights stay on even when demand changes or when weather affects renewable energy. Workers in this field use data to optimize energy flow and integrate clean energy into the grid. Green jobs in smart grid management help modernize energy systems so they work more efficiently and reliably while supporting a cleaner, renewable-powered future.

Learning Outcomes:
· Understand electrical grid management basics
· Learn about electrical engineering careers
· Practice teamwork and problem-solving under constraints

Keywords: Smart grid, electrical engineering, energy management, renewable integration, grid balancing

Extension Suggestions:
· Research how electrical grids work
· Monitor home electricity usage patterns
· Learn about energy storage technologies












Activity 11: Ecosystem Restoration Planning

Age Range: 9-11 years

Individual or Group: Small groups (3-4 students)

Duration: 45 minutes

Materials: Local area maps, native plant identification guides, clipboards, measuring tapes, assessment worksheets, colored pencils

Procedure:
1. Survey designated outdoor area and document current conditions
2. Identify existing plants using field guides
3. Assess area needs (erosion control, wildlife habitat, etc.)
4. Select appropriate native species for restoration
5. Create visual restoration plan with timeline
6. Present plans and explain plant choices

Instructional Guidelines for Facilitator:
· Choose safe, accessible outdoor area for surveys
· Provide region-specific plant identification guides
· Help students understand ecological relationships
· Connect to conservation and restoration careers

Topic Background for Students: Restoration ecologists and conservation specialists repair damaged ecosystems and bring back native plants and wildlife. They study soil, water, plants, and animals to understand how ecosystems work. These experts plan and lead projects that clean up pollution, stop erosion, plant native species, and create habitats for wildlife. Healthy ecosystems provide services like clean air, water purification, flood control, and recreation. Green jobs in restoration help fight climate change by increasing biodiversity and capturing carbon dioxide. They also help communities recover from environmental damage and make natural areas more resilient to climate change.

Learning Outcomes:
· Understand ecosystem restoration principles
· Learn about conservation biology careers
· Practice field observation and scientific planning

Keywords: Restoration ecology, conservation biology, native species, ecosystem services, habitat restoration

Extension Suggestions:
· Participate in local habitat restoration projects
· Create native plant garden at school
· Monitor local ecosystem changes over time










Activity 12: Green Chemistry Color Lab

Age Range: 9-11 years

Individual or Group: Individual activity with group sharing

Duration: 35 minutes

Materials: 2 cups fresh red cabbage leaves (chopped), 4 cups distilled water, large pot for boiling, strainer or cheesecloth, glass jars for storage, measuring cups

Procedure:

Step 1: Extract the Indicator
1. Chop red cabbage leaves into small pieces (adult supervision for knife use)
2. Place chopped cabbage in large pot
3. Add 4 cups of distilled water
4. Bring to boil, then reduce heat and simmer for 15-20 minutes
5. Water should turn deep purple/blue color

Step 2: Strain and Store
1. Remove from heat and let cool for 10 minutes
2. Strain liquid through cheesecloth or fine strainer
3. Discard cabbage solids
4. Store purple liquid in glass jars - this is your pH indicator!

Step 3: Test the Indicator Create test solutions to demonstrate color changes:
· Very Acidic (pH 1-2): Lemon juice - indicator turns bright red
· Acidic (pH 3-4): White vinegar - indicator turns pink/red
· Neutral (pH 7): Distilled water - indicator stays purple
· Basic (pH 8-9): Baking soda solution - indicator turns blue/green
· Very Basic (pH 10+): Ammonia solution - indicator turns yellow/green

Testing Procedure:
1. Add 2 tablespoons of cabbage indicator to clear cups
2. Add 1 tablespoon of test solution to each cup
3. Observe and record color changes
4. Create a color chart showing pH ranges

Safety Notes:
· Adult supervision required for boiling
· Handle hot liquids carefully
· Do not ingest any test solutions
· Wash hands thoroughly after handling chemicals

Instructional Guidelines for Facilitator:
· Use only safe, non-toxic testing materials
· Supervise any heating of cabbage water
· Explain chemical reactions at appropriate level
· Connect to green chemistry and sustainable manufacturing careers

Topic Background for Students: Green chemists and sustainable product designers create chemicals, cleaners, and materials that are safe for people and the environment. They replace toxic ingredients with natural or biodegradable ones and develop manufacturing processes that use less energy and produce less waste. Green chemistry is used to create everything from eco-friendly soap and packaging to clothing dyes and building materials. These jobs are important because they help reduce pollution, protect human health, and make industries more sustainable. The field combines chemistry, environmental science, and innovation to create products that meet today’s needs without harming tomorrow’s world.

Learning Outcomes:
· Understand green chemistry principles
· Learn about sustainable manufacturing careers
· Practice safe laboratory techniques and observation

Keywords: Green chemistry, sustainable manufacturing, non-toxic materials, natural indicators, chemical safety

Extension Suggestions:
· Research biodegradable vs. traditional plastics
· Make other natural cleaning products
· Learn about green chemistry innovations
· Discuss why red cabbage contains natural pH indicators (anthocyanins)





































ACTIVITIES FOR AGES 12-16

Activity 13: Life Cycle Assessment Challenge

Age Range: 12-16 years

Individual or Group: Small groups (3-4 students)

Duration: 45 minutes

Materials: Product examples, LCA worksheets, calculators, environmental impact data sheets, presentation templates

Procedure:
1. Select product for analysis (smartphone, t-shirt, or water bottle)
2. Research and document each lifecycle stage
3. Calculate environmental impacts using provided data
4. Identify three improvement opportunities
5. Compare with alternative product options
6. Present findings in 3-minute summary

Instructional Guidelines for Facilitator:
· Provide pre-researched environmental impact data to save time
· Focus on major lifecycle stages to fit time limit
· Encourage critical thinking about consumption choices
· Connect to environmental consulting careers

Topic Background for Students: Environmental consultants and sustainability analysts help companies understand the full environmental impact of the products they make and sell. They use Life Cycle Assessment (LCA) tools to analyze impacts from raw material extraction, production, transportation, use, and disposal. Their work helps businesses choose better materials, improve designs, and reduce waste and emissions. These green jobs are important because they guide industries to become more sustainable and help consumers make informed choices. As companies and governments focus more on reducing carbon footprints and protecting resources, careers in environmental assessment and consulting are growing worldwide.

Learning Outcomes:
· Understand environmental impact assessment
· Learn about environmental consulting careers
· Practice analytical thinking and data interpretation

Keywords: Life cycle assessment, environmental consulting, sustainability analysis, carbon footprint, circular economy

Extension Suggestions:
· Analyze personal consumption patterns
· Research companies with strong sustainability practices
· Calculate carbon footprint of daily activities







Activity 14: Renewable Energy Investment Analysis

Age Range: 12-16 years

Individual or Group: Individual activity with group discussion

Duration: 40 minutes

Materials: Energy cost data, calculators, investment scenario cards, spreadsheet templates, presentation guidelines

Procedure:
1. Receive specific renewable energy investment scenario
2. Calculate installation costs and energy savings
3. Determine payback period and return on investment
4. Factor in available incentives and financing options
5. Make investment recommendations with supporting data
6. Present analysis in 2-minute pitch format

Instructional Guidelines for Facilitator:
· Provide realistic but simplified financial data
· Help students understand ROI and payback concepts
· Use spreadsheet templates to speed calculations
· Connect to renewable energy finance careers

Topic Background for Students: Renewable energy finance specialists analyze the costs and benefits of investing in solar, wind, and other clean energy projects. They work with investors, governments, and energy companies to decide which projects make financial sense. Their work includes calculating payback periods, energy savings, and environmental benefits. They also consider risks, incentives, and financing options. These green jobs help make renewable energy affordable for more people and businesses, speeding up the transition away from fossil fuels. Finance is a key part of growing the global clean energy market and fighting climate change.

Learning Outcomes:
· Understand renewable energy economics
· Learn about clean energy finance careers
· Practice financial analysis and presentation skills

Keywords: Renewable energy finance, project development, return on investment, energy economics, financial modeling

Extension Suggestions:
· Research local renewable energy incentives
· Interview renewable energy installers
· Create family energy efficiency plan











Activity 15: Environmental Data Visualization

Age Range: 12-16 years

Individual or Group: Small groups (2-3 students)

Duration: 45 minutes

Materials: Environmental datasets, graphing software or paper, calculators, trend analysis worksheets, colored markers

Procedure:
1. Receive real environmental monitoring dataset
2. Identify key trends and patterns in data
3. Create clear visualizations showing important findings
4. Calculate basic statistics (averages, trends)
5. Draw conclusions about environmental conditions
6. Present findings with policy recommendations

Instructional Guidelines for Facilitator:
· Provide clean, manageable datasets
· Help with graphing software or provide graph paper
· Encourage proper data interpretation
· Connect to environmental monitoring and data science careers

Topic Background for Students: Environmental data scientists collect and analyze information about the health of the environment, such as air and water quality, climate trends, and ecosystem changes. They use graphs, maps, and other visual tools to help governments, businesses, and the public understand important issues and make better decisions. Their work helps track pollution, monitor endangered species, and measure progress on climate goals. Green jobs in environmental data science are essential because they turn complex information into clear insights that can guide action to protect people and nature.

Learning Outcomes:
· Understand environmental data analysis
· Learn about environmental data science careers
· Practice data visualization and interpretation

Keywords: Environmental monitoring, data science, statistical analysis, data visualization, evidence-based policy

Extension Suggestions:
· Set up simple environmental monitoring
· Contribute to citizen science projects
· Research environmental databases and tools











Activity 16: Sustainable City Design Challenge

Age Range: 12-16 years

Individual or Group: Small groups (4-5 students)

Duration: 45 minutes

Materials: City maps, planning criteria checklists, colored pencils, sustainability guidelines, presentation templates

Procedure:
1. Analyze current city area for sustainability challenges
2. Identify three priority improvement areas
3. Design solutions for transportation, energy, and green space
4. Create visual plan showing proposed changes
5. Calculate projected benefits (energy savings, emissions reduction)
6. Present plan in 3-minute city council simulation

Instructional Guidelines for Facilitator:
· Provide specific sustainability criteria to focus efforts
· Use real city examples to make activity relevant
· Encourage consideration of social and economic factors
· Connect to urban planning careers

Topic Background for Students: Urban planners and sustainable city designers create communities that are better for people and the planet. They design public transport systems, bike paths, green buildings, parks, and renewable energy systems to make cities healthier, cleaner, and more efficient. They also plan how neighborhoods grow so that resources like water, energy, and land are used wisely. These green jobs play a big role in solving problems like traffic congestion, air pollution, and climate change. As cities around the world grow, sustainable urban design helps make sure they are livable and resilient for the future.

Learning Outcomes:
· Understand sustainable urban development
· Learn about urban planning careers
· Practice systems thinking and design

Keywords: Urban planning, sustainable development, smart cities, green infrastructure, community design

Extension Suggestions:
· Research sustainable city examples worldwide
· Attend local planning meetings
· Analyze transportation patterns in your community












Activity 17: Green Building Energy Audit

Age Range: 12-16 years

Individual or Group: Small groups (3-4 students)

Duration: 45 minutes

Materials: Building assessment checklists, measuring tools, energy efficiency guidelines, calculators, recommendation templates

Procedure:
1. Conduct energy audit of classroom or school building
2. Assess insulation, lighting, heating/cooling systems
3. Identify energy waste and improvement opportunities
4. Calculate potential energy and cost savings
5. Prioritize recommendations by cost and impact
6. Present audit results with implementation timeline

Instructional Guidelines for Facilitator:
· Focus audit on easily observable building features
· Provide energy efficiency guidelines and benchmarks
· Help students understand building systems basics
· Connect to green building and energy efficiency careers

Topic Background for Students: Energy auditors and green building consultants inspect buildings to find ways to save energy and improve comfort. They measure how much energy a building uses and look for waste, such as poor insulation, old lighting, or leaky windows. Then they recommend improvements that can lower costs and reduce greenhouse gas emissions. Green jobs in this field help businesses, schools, and homeowners reduce their environmental impact. They also support the construction of new buildings that meet higher environmental standards, contributing to a more sustainable built environment.

Learning Outcomes:
· Understand building energy efficiency
· Learn about green building careers
· Practice technical assessment and recommendation skills

Keywords: Energy audit, green building, building efficiency, sustainable construction, energy conservation

Extension Suggestions:
· Conduct home energy audit
· Research green building certification programs
· Interview energy efficiency professionals











Activity 18: Climate Action Strategy Workshop

Age Range: 12-16 years

Individual or Group: Small groups (4-5 students)

Duration: 45 minutes

Materials: Climate data summaries, mitigation strategy examples, policy templates, impact calculators, presentation guidelines

Procedure:
1. Review local climate and emissions data
2. Research three proven mitigation strategies
3. Adapt strategies for local community implementation
4. Estimate potential emissions reductions and costs
5. Address implementation challenges and stakeholder concerns
6. Present strategy to mock policy committee

Instructional Guidelines for Facilitator:
· Provide focused climate data relevant to local area
· Offer examples of successful climate policies
· Encourage realistic and actionable recommendations
· Connect to climate policy and environmental careers

Topic Background for Students: Climate policy specialists, environmental lawyers, and sustainability officers develop strategies to reduce greenhouse gas emissions and help communities adapt to climate change. They study climate science, develop action plans, work with governments and businesses, and help create laws and incentives to encourage climate solutions. These green jobs are critical because they help turn science into real-world action. Workers in this field must understand not just science and technology, but also economics, politics, and community needs. Their efforts help shape a more sustainable and resilient future for everyone.

Learning Outcomes:
· Understand climate mitigation strategies
· Learn about climate policy careers
· Practice policy development and stakeholder analysis

Keywords: Climate mitigation, environmental policy, greenhouse gas reduction, climate action, policy development

Extension Suggestions:
· Research local climate action plans
· Interview environmental policy professionals
· Participate in climate advocacy activities







