@ Module 8: Integrating Hands-On Activities into
Climate Education Content

{74 Module Overview

Title: Integrating Hands-On Activities into Climate Education Content

Duration: 2-3 hours (theory + practical application)

Audience: Educators, teachers, facilitators (adaptable for students)

Purpose: To strengthen the understanding of climate change through engaging, experiential,
and hands-on learning.

@ Learning Objectives
By the end of this module, participants will be able to:

1. Understand the role and value of experiential learning in climate education.

2. Identify and implement effective hands-on activities that teach climate-related topics.
3. Develop and present lesson plans incorporating hands-on learning strategies.
4

. Evaluate practical learning experiences using appropriate assessment methods.

= Module Structure

Chapter 1: Importance of Experiential Learning and Hands-On Activities in
Education

e Definition and core principles of experiential learning
e Theoretical foundation: Kolb’s Experiential Learning Cycle
e Benefits of hands-on learning:
o Deeper understanding of complex concepts
o Enhanced student engagement and motivation
o Development of critical thinking and problem-solving skills

e Why this approach is essential for climate education

Chapter 2: Examples of Effective Hands-On Activities for Teaching Climate Change



Hands-on activities can make abstract climate concepts visible and relevant. Some examples
include:

5 Greenhouse Effect Simulation

Objective: Demonstrate how greenhouse gases trap heat
Materials: 2 jars, thermometers, plastic wrap, UV lamp
Discussion Points: Climate warming, atmospheric changes

e Classroom Waste Audit

Objective: Increase awareness of waste and recycling practices
Steps: Collection — Sorting — Data analysis — Solutions
Follow-up: Calculate class waste footprint

¢ Climate Impact Mapping

Objective: Visualize real-world climate data and vulnerable regions
Tools: Printed world maps, markers, UN/WHO/NASA data
Extension: Explore social equity and environmental justice

Chapter 3: Assessment Methods for Practical Learning Experiences

Effective assessment in experiential learning requires flexibility and reflection. Methods
include:

Performance-based assessment: Evaluate students’ application of concepts in
hands-on tasks

Rubrics: Clear criteria for evaluating participation, creativity, scientific thinking
Peer and self-assessment: Encourage reflection and metacognition
Learning journals: Record observations, insights, and questions

Presentations or mini-projects: Share activity results or designs

/" Module Activities

X Activity 1: Creation of Lesson Plans with Hands-On Climate Activities

Instructions:
e Select a climate topic (e.g., carbon footprint, renewable energy)
e Design a short lesson plan (30—45 minutes)
e Include: objective, materials, procedure, questions for reflection
e Share your plan with peers for feedback



¥ Activity 2: Group Demonstration of Selected Hands-On Activities
Instructions:

e Form groups of 3—5 participants

e Choose one activity to prepare and demonstrate

e Allocate roles (materials manager, presenter, recorder, etc.)

e (Conduct the demonstration as if teaching a class

e Receive feedback from facilitators and peers

. Assessment & Wrap-Up

e Mini-Quiz: Multiple-choice or short answers on experiential learning and activity
design

e Reflection Form: What will you apply in your classroom?

e Submission: Final version of your lesson plan

Chapter 1: Importance of Experiential Learning and Hands-On Activities in
Education

¢ 1.1 Definition and Core Principles of Experiential Learning

Experiential learning is a process through which learners acquire knowledge, skills, and
values by engaging directly in meaningful experiences. Rather than passively absorbing
information, learners participate in real-world or simulated tasks that reflect authentic
challenges.

Core principles include:
e Learning by doing: Active involvement in a task enhances understanding.
e Reflection: Learners make sense of experiences through critical thinking.
e Personal engagement: Activities connect to learners’ interests or realities.

e Contextual relevance: Experiences are tied to real-world problems, like climate
change.

“Tell me and I forget, teach me and I may remember, involve me and I learn.” — Benjamin
Franklin

¢ 1.2 Theoretical Foundation: Kolb’s Experiential Learning Cycle



David Kolb, a leading theorist in experiential education, developed the Experiential
Learning Cycle, which consists of four key stages:

1. Concrete Experience — Learners engage in an actual activity (e.g., conducting a
greenhouse gas experiment).

2. Reflective Observation — They reflect on what happened and how it felt.

3. Abstract Conceptualization — Learners make connections to theory or scientific
principles.

4. Active Experimentation — They apply what they learned to new situations or modify
their approach.

This cycle supports deep learning because it:
e Encourages continuous improvement
e Links theory with action
e Engages both thinking and doing

For example, a student might build a model of sea-level rise, analyze its behavior, connect
it to global data, and then suggest solutions for local adaptation.

Concrete Experience

Active Expergnentation Reﬂectiv Observation

Abstract Conceptualization

Figure 1: Kolb’s Experiential Learning Cycle



+ 1.3 Benefits of Hands-On Learning

Hands-on learning enhances cognitive, emotional, and social development. In the context of
climate education, it offers unique advantages:

Improved retention: Students remember better when they physically manipulate
materials or engage directly in experiments.

Increased motivation: Real tasks spark curiosity and enthusiasm.

Skill development: Learners build communication, problem-solving, and teamwork
skills.

Critical thinking: Activities often involve making predictions, analyzing data, and
evaluating outcomes.

Relevance to daily life: Students see the link between abstract content and their own
environment.

/- Example: Instead of just reading about carbon emissions, students might calculate their
own carbon footprint, reflect on it, and explore how to reduce it.

* 1.4 Why Experiential Learning is Essential for Climate Education

Climate change is a complex, interdisciplinary, and urgent issue. Experiential learning
empowers learners to:

Understand systems thinking and interconnectivity (e.g., how deforestation affects
weather patterns)

Grapple with uncertainty and ethical dimensions of climate solutions
Develop eco-agency — the belief that they can take meaningful action

Move from awareness to engagement and eventually action

Because climate science can feel abstract or overwhelming, hands-on methods make it:

Concrete: through models, experiments, and local investigations
Empowering: by giving students agency to act

Inclusive: allowing multiple entry points for different learners (visual, kinesthetic,
collaborative)

“We cannot solve climate change with the same thinking that created it. We must cultivate
active, reflective, and empowered learners.”

Chapter 2: Examples of Effective Hands-On Activities for Teaching Climate Change



¢ 2.1 Why Use Hands-On Activities for Climate Education?

Climate change is a dynamic, real-world phenomenon that affects ecosystems, economies,
and societies. Because of its complexity, students benefit immensely from experiential
activities that help them:

e Visualize invisible processes (e.g., CO: in the atmosphere)

e Understand abstract systems (e.g., global warming, feedback loops)
e Develop critical thinking and problem-solving skills

e Feel a sense of agency and responsibility

Hands-on activities create opportunities for inquiry, experimentation, collaboration, and
personal connection to the content.

¢ 2.2 Criteria for Effective Hands-On Activities
An effective hands-on activity for climate education should:

{4 Be age-appropriate and adaptable to different learning levels
{74 Align with scientific concepts and real-world data

{74 Be engaging and encourage participation

"4 Include time for discussion and reflection

{74 Be low-cost and easy to implement where possible

("4 Inspire real-life action or further inquiry

¢ 2.3 Sample Activities for the Classroom or Learning Environment

3 Activity 1: Greenhouse Effect in a Jar
Objective: Understand how greenhouse gases trap heat in Earth’s atmosphere.
Materials:
e 2 clear glass jars
e 2 thermometers
e Plastic wrap
e UV lamp or access to sunlight
Procedure:
1. Place a thermometer in each jar.

2. Cover one jar tightly with plastic wrap (to simulate a CO:-rich atmosphere).



3. Leave the other jar open.
4. Place both under the light source.
5. Observe temperature changes over time.

Learning Outcome:
Students see how trapped heat causes higher temperatures—mimicking real greenhouse gas
effects.

Follow-up Questions:
e What happened inside each jar?

e How does this relate to rising global temperatures?

€9 Activity 2: Classroom Waste Audit
Objective: Evaluate waste habits and promote sustainable behaviors.
Materials:
e Gloves, trash bags
e Scale (optional), data sheets
e Chart paper, markers
Procedure:
1. Collect and sort a day's worth of classroom waste.
2. Categorize: paper, plastic, organic, etc.
3. Weigh or count each category.
4. Graph and analyze data.
5. Brainstorm strategies to reduce and recycle.

Learning Outcome:
Students become aware of their environmental impact and identify practical solutions.

Extension:
Calculate the school's waste footprint over a week/month/year.

¢ Activity 3: Mapping Climate Change Impacts
Objective: Visualize global regions affected by climate change.
Materials:

e Printed or digital world maps

e (limate data (temperature rise, sea-level change, biodiversity loss)



e C(Colored pens, pins, or stickers
Procedure:
1. Assign each group a region (e.g., Arctic, Sub-Saharan Africa).
2. Use online sources or printouts to find data on how the region is affected.
3. Mark affected areas on the map with symbols/colors.
4. Present findings to the class.

Learning Outcome:
Students recognize the global dimension of climate change and differences in vulnerability.

Discussion Prompts:
e Why are some regions more affected than others?

e What can we do locally to support global efforts?

Activity 4 (Optional): Water Cycle and Climate Change
Objective: Understand how climate change alters precipitation and drought patterns.
Materials:

e Clear bowl, plastic wrap, water, small cups, lamp
Procedure:

1. Build a mini water cycle model.

2. Observe condensation, evaporation, and precipitation.

3. Simulate temperature increases and record changes in the cycle.

Discussion:
What happens when temperature increases? How does this affect farming or freshwater

supply?

¢ 2.4 Connecting Activities to Curriculum Goals
Each activity can be mapped to:
e Science standards (e.g., Earth systems, environmental chemistry)
e Geography/social studies (e.g., human-environment interaction)
e Civic education (e.g., environmental responsibility)

e Math (data analysis and graphing)



Tip for Educators:
End each activity with a short reflection journal or class discussion circle. This reinforces
learning and encourages emotional engagement.

¢ 2.5 Summary: Why Hands-On = Minds-On

By engaging students’ hands, we activate their minds. These activities build a bridge between
knowledge and action, sparking not only understanding, but also a sense of urgency and
possibility.

Chapter 3: Assessment Methods for Practical Learning
Experiences

* 3.1 Why Assess Hands-On Climate Activities?

Assessment is not only about grading—it’s about guiding learning, identifying
understanding, and encouraging reflection. In experiential learning, especially around climate
topics, assessment should:

Recognize both process and product

Encourage self-awareness and critical thinking

Measure skills, attitudes, and application of knowledge

Promote continuous improvement rather than one-time performance

Because hands-on activities often involve collaboration, experimentation, and creativity,
traditional tests aren’t always sufficient.

+ 3.2 Types of Assessment for Practical Learning

Here are several effective methods for evaluating hands-on climate education activities:

74 A. Performance-Based Assessment
Evaluate students based on their active involvement in a task.

Examples:



e Participation in a greenhouse experiment
e Group collaboration in a mapping project
e Quality of materials created (e.g., posters, presentations)

Criteria might include:

Accuracy of procedure

Teamwork and communication
Innovation and clarity in solutions
Relevance to climate science concepts

{74 B. Rubrics with Clear Criteria
Rubrics make expectations transparent and feedback structured.

Rubric categories might include:

Criterion Excellent (5) Good (4) Satisfactory (3) Needs Improvement (1-2)
Scientific accuracy ¢/ v v ) ¢
Creativity v v X ) ¢
Team collaboration ¢/ v v X
Presentation & clarity ¢/ 4 v ) ¢

Use rubrics for:

e Final presentations
e [Lesson plans created by students
e Activity outcomes or group work

{74 C. Peer and Self-Assessment

Encouraging learners to evaluate their own work or their peers' builds metacognition and
responsibility.

Examples:
e Checklists: “Did we follow the steps? Did we ask questions?”
e Reflection prompts: “What would I do differently next time?”
e Peer feedback forms: constructive, respectful suggestions

This method:

e Builds confidence
e Promotes collaboration
e Develops evaluative thinking



{4 D. Reflective Journals or Learning Logs

Written reflections help consolidate experience into learning.
Journal prompts:

What did I learn today about climate change?

What surprised me during the activity?

What challenges did I face?
How does this connect to my life?

Used over time, journals show progress in understanding and mindset.

{74 E. Presentations and Demonstrations

Having students explain what they did and learned reinforces understanding and
communication skills.

Examples:
e A group presents their waste audit findings

e A student explains their climate action plan
e A team demonstrates a model they built

Consider assessing based on:
e Depth of knowledge

e (larity and confidence
e Use of visuals or data

¢ 3.3 Using Assessment to Drive Climate Action
Assessment in climate education should not stop at ""what students know", but push toward:
e What they care about
e What they feel responsible for
e What they can do
You might include:
e Action plans as final projects

e Community engagement (e.g., clean-up campaign or awareness posters)
e Personal goals for carbon reduction



"The goal is not just to pass a test, but to prepare for a world where knowledge becomes
action.”

¢ 3.4 Tips for Educators

Align assessment with learning objectives

Make room for different learning styles

Provide frequent feedback, not just final grades

Celebrate effort, creativity, and engagement—not just correctness
Incorporate student voice in defining success

4 Quick Summary: Best Practices

Method Best For
Performance tasks Engagement and real-world skill application
Rubrics Clear expectations and fair grading
Peer/self-assessment Reflection and collaborative evaluation
Journals Personal learning insights and emotional growth
Presentations Communication and synthesis of learning

Perfect! Continudm acum cu sectiunea Activities, care completeaza modulul cu aplicatii
practice ce consolideaza invatarea prin actiune si colaborare.

7/ Module Activities: Applying Hands-On Climate
Education

X Activity 1: Creation of Lesson Plans That Include Hands-On Climate
Activities

Objective:
To design a structured and creative lesson plan that integrates a hands-on activity to teach a
climate change concept.

Instructions:
1. Choose a Climate Topic:

Select a focus such as:
o Greenhouse gases



Renewable energy
Deforestation and biodiversity
Sea-level rise
o Waste management and circular economy
2. Define Learning Objectives:
Example: “Students will be able to explain how CO: contributes to global warming
using a simple experiment.”
3. Design the Activity:
Include:
o Title of activity
Materials needed
Step-by-step procedure
Key discussion/reflection questions
Optional: links to national curriculum standards
4. Reflection Component:
Add space for students to write observations or complete post-activity questions.
5. Peer Review:
Exchange your lesson plan with a colleague and give/receive constructive feedback
using a rubric or checklist.

© © ©

(0]
(0)
(0]
(0)

Time Allocation: 45—-60 minutes

Deliverable: A fully written lesson plan (1-2 pages) ready for classroom use.

/" Lesson Plan: Greenhouse Gases

Lesson Title:

() Greenhouse Gases — Understanding How They Warm Our Planet

Grade Level:

Middle School / High School (Grades 7-10)
Subject Area: Science / Environmental Education / Geography

Duration:

45-60 minutes




Learning Objectives:

By the end of this lesson, students will be able to:

1.

(98]

Define what greenhouse gases are and list common examples (CO:, CHs, N2O, H20
vapor).

Explain how greenhouse gases trap heat in Earth’s atmosphere.

Demonstrate the greenhouse effect through a simple hands-on experiment.

Reflect on human contributions to the increase of greenhouse gases and propose at
least one mitigation action.

Materials Needed (per group):

2 identical glass jars or clear plastic containers
2 thermometers

Plastic wrap or airtight covers

Rubber bands or tape

Lamp with incandescent bulb (or sunlight)
Stopwatch or timer

Worksheet or observation table

Lesson Outline:

1. Introduction (10 minutes)

Ask students: “Why is Earth getting warmer?”

Brief discussion on climate change and global warming.

Introduce the term greenhouse gases and explain their role using a simple analogy
(e.g., blanket trapping body heat).

®* Key Vocabulary:
Greenhouse gases, atmosphere, carbon dioxide, methane, radiation, heat trapping, global
warming.

2. Hands-On Experiment: The Greenhouse Effect (25 minutes)

Step-by-step Procedure:

S

Label the two jars: "Covered" and "Uncovered".

Place a thermometer inside each.

Cover one jar tightly with plastic wrap (simulate CO:-rich atmosphere).
Leave the other jar open.

Place both under a lamp or in direct sunlight.

Record the temperature of both jars every 2 minutes for 10—15 minutes.



7. Plot the temperature changes on a graph.

Expected Outcome:
The covered jar should warm faster and reach a higher temperature, simulating how
greenhouse gases trap heat.

3. Reflection & Discussion (10 minutes)
Guide students through these questions:

What differences did you observe?

Why do you think the covered jar got warmer?
How is this similar to what happens on Earth?
What human activities increase greenhouse gases?
What can we do about it?

Optional Extension: Show a short animation or video explaining the greenhouse effect and
CO: emissions.

4. Conclusion and Homework (5 minutes)
] Wrap-Up Key Points:

e (Greenhouse gases are natural and essential—but excess causes problems.

e Human activities like burning fossil fuels increase greenhouse gases.

e We can reduce emissions by using clean energy, reducing waste, and protecting
forests.

Homework Option:
Ask students to calculate their personal or household carbon footprint using an online
calculator and write one paragraph about how they could reduce it.

Assessment:

Method Description
Observation Log  Teacher monitors group engagement and accuracy during the experiment
Student Worksheet Includes hypothesis, observations, data recording, and short reflections

Exit Ticket One-sc?ntegce summary: “One thing I learned today about greenhouse
gases is...
Optional

Homework Reflective writing or carbon footprint analysis




Differentiation & Accessibility:

e Visual learners: Use charts/diagrams and a short video.

Kinesthetic learners: Focus on the experiment as a learning anchor.

e Students with learning difficulties: Simplify vocabulary, use word banks and guided
worksheets.

e Advanced students: Introduce other gases (methane, nitrous oxide) and their impact
by GWP (Global Warming Potential).

"4 Curriculum Links (example):

e Science: Environmental Systems, Earth and Space Science
e Geography: Human-Environment Interaction
e Civic Education: Environmental responsibility and sustainable behavior

< Activity 2: Group Demonstrations of Selected Hands-On Activities

Overview

This collaborative activity invites students (or trainee teachers) to explore, prepare, and
present a climate-related hands-on activity. It promotes teamwork, practical understanding of
environmental concepts, and teaching experience.

"4 Learning Objectives
Participants will:

e Practice explaining scientific principles through a hands-on activity.
e Demonstrate effective group collaboration and communication skills.
e Gain confidence in leading classroom-based experiential learning.

e Reflect on peer demonstrations to improve teaching strategies.

% Structure of the Activity
Step 1: Form Groups

e Divide learners into small teams of 3—5 people.
e Each group chooses (or is assigned) one hands-on activity related to climate change.

Examples of activities to choose from:



Greenhouse effect in a jar

Carbon footprint calculator

Renewable energy models (solar oven or wind turbine)
Climate impact mapping

Step 2: Research & Prepare

e Research the science behind the activity.

Plan how to explain the concept clearly.

e Decide who will present, who will demonstrate, and who will handle
materials/questions.

e Prepare any props, slides, or handouts needed.

Step 3: Rehearsal

e Groups rehearse their demonstration.
e Educators support by offering feedback and helping clarify misconceptions.

Step 4: Demonstration Day

e FEach group presents their activity to the class in a 5-10 minute segment.
e Presentations should include:

o Introduction (What’s the activity about?)

o Live Demonstration

o Explanation (What climate concept does it teach?)

o Reflection or real-world application

Step 5: Peer Feedback

e After each group, peers complete a short feedback form:
o What worked well?
o What could be improved?
o What did you learn?

/" Assessment Criteria

Criteria Description
Content Accuracy Scientific explanation is clear and correct.
Communication Clear speaking, logical structure, and audience engagement.

Team Collaboration All group members participate actively.
Creativity & Materials Effective and creative use of visual aids or models.
Reflection & Relevance Demonstration links to real-world climate challenges.

You may use a rubric (e.g., 1-5 points per category) or qualitative notes for assessment.




¢ Tips for Educators

Give groups a structured timeline (e.g., 2-3 sessions to prepare).

Encourage use of low-cost or recycled materials.

Support less-confident students with clear roles (timer, presenter, builder).
Emphasize safety if any materials involve heat, water, or fragile items.

Create a relaxed, supportive environment—this is a learning experience, not a
performance!

«2 Reflection Questions (Optional for Students)

e What was the most challenging part of preparing your demo?
e What feedback did your group receive and how will you apply it?
e How can hands-on activities support climate action in your community?

“.. Bonus (Optional): Climate Action Micro-Project

Objective:
Empower students to translate classroom learning into local action.

Examples:

Build a compost bin for school or home

Design a social media campaign on energy saving
Create an infographic about local pollution sources
Propose a school-wide waste reduction initiative

Assessment:
Rubric based on:

Creativity

Feasibility

Scientific accuracy
Clarity of communication

“2 Final Reflection and Assessment

At the end of the module, invite participants to complete:

e [74 Mini Quiz — Recap key concepts (Kolb's cycle, assessment tools, activity design)
e £ Reflection Form — What did I learn? What will I apply? What challenges do I
foresee?



° Lesson Plan Submission — As a portfolio artifact

@ Mini Quiz — Climate Education: Experiential Learning
& Activity Design

Instructions:

Choose the correct answer for each question. One point per correct answer.

1. What are the four stages of Kolb’s Experiential Learning Cycle?

A) Action, Observation, Interpretation, Practice

B) Experience, Analysis, Reflection, Action

C) Concrete Experience, Reflective Observation, Abstract Conceptualization, Active
Experimentation

D) Exploration, Testing, Modeling, Evaluation

"4 Correct Answer: C

2. Which of the following best describes “Concrete Experience” in Kolb’s
model?

A) Developing a hypothesis

B) Performing a hands-on activity
C) Taking a final test

D) Reading a textbook

"4 Correct Answer: B

3. Which is an appropriate assessment tool for a hands-on group project?

A) Multiple-choice test only

B) Peer and self-evaluation rubrics
C) Lecture summary worksheet
D) Pop quiz

"4 Correct Answer: B




4. Why are hands-on activities important in climate education?

A) They reduce the amount of teaching time needed

B) They help memorize facts faster

C) They increase student engagement and promote real-world understanding
D) They require no preparation

"4 Correct Answer: C

5. What should a well-designed hands-on activity include?

A) Only theoretical explanation

B) Instructions with no room for exploration

C) Materials, clear objectives, procedure, and reflection
D) Focus only on entertainment

("4 Correct Answer: C

6. Which of these is NOT a benefit of experiential learning?

A) Encourages passive listening

B) Develops problem-solving skills
C) Promotes teamwork

D) Increases concept retention

{74 Correct Answer: A

7. In assessing a student-led demo, which element is least important?

A) Ability to memorize definitions
B) Accuracy of scientific explanation
C) Team participation

D) Clarity and creativity

(74 Correct Answer: A

“.. Bonus — Short Answer (Optional):

Describe one hands-on activity you might use to teach about climate change. What key
concept does it illustrate?






