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Course Information

Course Name: 
IB Environmental Systems and Society (ESS)

Unit Title/Topic: 
Atmosphere and Climate Change Topic 6 and Midterm

Course Level:
SL Y2

Unit Duration:
8 Weeks S1

Instructional Information
Standards
Topic 6
6.1 Introduction to the atmosphere
6.2 Climate change:  causes and impact
6.3 Climate change:  mitigation and adaptation
6.4 Stratospheric ozone
Unit Description and Texts
This unit explores the atmosphere as a dynamic Earth system and examines how atmospheric processes influence climate, ecosystems, and human societies. Students investigate the structure and composition of the atmosphere, Earth’s energy balance, and the natural greenhouse effect before examining the natural and human causes of climate change. They analyze evidence for a changing climate, feedback mechanisms, and the environmental, social, and economic impacts of climate change at local and global scales. Students evaluate mitigation and adaptation strategies, including emission reductions, carbon storage, technological solutions, policy, governance, and approaches that increase resilience. The unit also examines the formation and role of stratospheric ozone, the causes and impacts of ozone depletion, and the effectiveness of international action to protect the ozone layer. Throughout the unit, students apply systems thinking to analyze interactions and feedback, evaluate climate issues from multiple stakeholder perspectives, and use sustainability principles to assess strategies for managing atmospheric change and reducing environmental risk. 
Environmental systems and societies guide
 
Statement of Inquiry: 
The atmosphere is a dynamic system that is essential to life on Earth.

Phenomenon: 
Changing atmosphere affects how much water trees need.

Crosscutting Concepts:
· Patterns
· Energy and Matter
· Stability and Change
· Cause and Effect
· Systems and System models
Core Ideas:
Atmosphere/Atmospheric Compositions/ozone/UV radiation/Human activities contributing to ozone depletion/pollution management/photochemical smog/acid
Review Significant Ideas
· The atmosphere is a dynamic system that is essential to life on Earth.
· The behavior, structure, and composition of the atmosphere influence variations in all ecosystems.
· Stratospheric ozone is a key component of the atmospheric system because it protects living systems from the negative effects of ultraviolet radiation from the Sun.
· Human activities have disturbed the dynamic equilibrium of stratospheric ozone formation.
· Climate change mitigation strategies are being employed to conserve stratospheric ozone and reduce carbon emissions.

SEPs:
· Asking Questions and Defining Problems
· Developing & Using Models
· Planning and Carrying out investigations
· Engage in Argument from Evidence
Transfer Goals/Skills
SWBAT: At the end of this unit, students should be able to independently and effectively:
· Apply systems thinking to analyze interactions among the atmosphere, climate, oceans, biosphere, and human activities by identifying energy flows, feedback mechanisms, and the interconnected processes that regulate Earth's climate and influence environmental change.
· Evaluate environmental problems from multiple perspectives, investigating causes, impacts, and proposed solutions to climate change and ozone depletion by considering scientific evidence alongside environmental, social, economic, political, ethical, and stakeholder perspectives at local, national, and global scales.
· Use sustainability principles to evaluate and justify mitigation and adaptation strategies that reduce greenhouse gas emissions, protect atmospheric systems, enhance resilience, and promote long-term environmental sustainability through evidence-based decision-making and international cooperation.
Approaches to Learning
This topic provides students with a vast amount of information that can be studied in many ways. The ATLs used for this subtopic will vary depending on the individual students’ and groups' approach to showing their understanding of the material. 
Thinking
· Apply systems thinking to explain interactions among atmospheric, oceanic, terrestrial, and human systems.
· Evaluate scientific evidence, climate models, and mitigation strategies to develop evidence-based conclusions.
· Analyze cause-and-effect relationships, feedback mechanisms, and trade-offs associated with climate change and ozone depletion.
Social
· Collaborate effectively during investigations, climate simulations, and stakeholder discussions.
Consider diverse perspectives when evaluating climate policies, adaptation strategies, and international agreements.
Demonstrate respect for differing viewpoints while working toward evidence-based solutions to global environmental challenges.
Communication
· Communicate scientific explanations using appropriate ESS vocabulary and terminology.
· Construct and present evidence-based arguments through discussions, presentations, debates, and scientific writing.
· Interpret and communicate information using graphs, climate models, systems diagrams, maps, and other visual representations.
Self- Management
· Set goals and manage time effectively during research projects and climate investigations.
· Reflect on learning, evaluate the quality of evidence, and revise conclusions based on feedback.
· Demonstrate perseverance and responsibility when investigating complex environmental issues and proposing sustainable solutions.
Research
· Develop focused research questions related to atmospheric processes and climate change.
· Collect, analyze, and evaluate primary and secondary data from reliable scientific sources.
· Assess the reliability, validity, limitations, and bias of climate data, models, and scientific literature while citing sources appropriately.
Content/Skills/Concepts
Students will know the following content:
6.1 Intro to the Atmosphere
· The atmosphere is a dynamic system (with inputs, outputs, flows and storages) that has undergone changes throughout geological time.
· The atmosphere is predominantly a mixture of nitrogen and oxygen, with smaller amounts of carbon dioxide, argon, water vapor and other trace gases.
· Human activities impact atmospheric composition through altering inputs and outputs of the system. Changes in the concentrations of atmospheric gases—such as ozone, carbon dioxide, and water vapor—have significant effects on ecosystems.
· Most reactions connected to living systems occur in the inner layers of the atmosphere, which are the troposphere (0–10 km above sea level) and the stratosphere (10–50 km above sea level).
· Most clouds form in the troposphere and play an important role in the albedo effect of the planet.
· The greenhouse effect of the atmosphere is a natural and necessary phenomenon, maintaining suitable temperatures for living systems.
6.2 Climate Change- Causes and impact
· Some ultraviolet radiation from the Sun is absorbed by stratospheric ozone causing the ozone molecule to break apart. Under normal conditions the ozone molecule will reform. This ozone destruction and reformation is an example of a dynamic equilibrium.
· Ozone depleting substances (including halogenated organic gases such as chlorofluorocarbons—CFCs) are used in aerosols, gas-blown plastics, pesticides, flame retardants and refrigerants. Halogen atoms (such as chlorine) from these pollutants increase destruction of ozone in a repetitive cycle, allowing more ultraviolet radiation to reach the Earth.
· Increased presence of greenhouses gases causes more heat to be reradiated back to Earth’s surface.
· Ultraviolet radiation reaching the surface of the Earth damages human living tissues, increasing the incidence of cataracts, mutation during cell division, skin cancer and other subsequent effects on health.
· The effects of increased ultraviolet radiation on biological productivity include damage to photosynthetic organisms, especially phytoplankton, which form the basis of aquatic food webs.
· chlorofluorocarbons (CFCs)
· Deforestation and burning may also contribute to climate change.
6.3 Climate change-mitigation and adaptation
· [bookmark: _Int_jnt6QY3p]Thermal inversions occur due to a lack of air movement when a layer of dense, cool air is trapped beneath a layer of less dense, warm air. This causes concentrations of air pollutants to build up near the ground instead of being dissipated by “normal” air movements.
· Management strategies include:
· altering human activity to consume less fossil fuels—example activities include the purchase of energy-efficient technologies, the use of public or shared transit, and walking or cycling
· regulating and reducing pollutants at the point of emission through government regulation or taxation
· using catalytic converters to clean the exhaust of primary pollutants from car exhaust
· regulating fuel quality by governments
· adopting clean-up measures such as reforestation, regreening, and conservation of areas to sequester carbon dioxide.
6.4 Stratospheric Ozone
· Some ultraviolet radiation from the Sun is absorbed by stratospheric ozone, causing the ozone molecule to break apart. Under normal conditions, the ozone molecule will be reformed. This ozone destruction and reformation is an example of a dynamic equilibrium.
· Ozone depleting substances (including halogenated organic gases such as chlorofluorocarbons—CFCs) are used in aerosols, gas-blown plastics, pesticides, flame retardants, and refrigerants. Halogen atoms (such as chlorine) from these pollutants increase destruction of ozone in a repetitive cycle, allowing more ultraviolet radiation to reach the Earth.
· Ultraviolet radiation reaching the surface of the Earth damages human living tissues, increasing the incidence of cataracts, mutation during cell division, skin cancer, and other subsequent effects on health.
· The effects of increased ultraviolet radiation on biological productivity include damage to photosynthetic organisms, especially phytoplankton, which form the basis of aquatic food webs.
· Pollution management may be achieved by reducing the manufacture and release of ozone-depleting substances. Methods for this reduction include:
· developing alternatives to gas-blown plastics, halogenated pesticides, propellants and aerosols
· developing non-propellant alternatives.
· UNEP has had a key role in providing information, and creating and evaluating international agreements, for the protection of stratospheric ozone.
· An illegal market for ozone-depleting substances persists and requires consistent monitoring.
· The Montreal Protocol on Substances that Deplete the Ozone Layer (1987) and subsequent updates is an international agreement for the reduction of the use of ozone-depleting substances signed under the direction of UNEP. National governments complying with the agreement made national laws and regulations decrease the consumption and production of halogenated organic gases such as chlorofluorocarbons (CFCs).
· The combustion of fossil fuels produces sulfur dioxide and oxides of nitrogen as primary pollutants. These gases may be converted into secondary pollutants of dry deposition (such as ash and dry particles) or wet deposition (such as rain and snow).
· The possible effects of acid deposition on soil, water and living organisms include:
· direct effect—for example, acid on aquatic organisms and coniferous forests
· indirect toxic effect—for example, increased solubility of metal (such as aluminum ions) on fish
· indirect nutrient effect—for example, leaching plant nutrients.
· The impacts of acid deposition may be limited to areas downwind of major industrial regions, but these areas may not be in the same country as the source of emissions.
· Pollution management strategies for acid deposition could include:
· altering human activity—for example, through reducing use, or using alternatives to, fossil fuels; international agreements and national governments may work to reduce pollutant production through lobbying
· regulating and monitoring the release of pollutants—for example, through the use of scrubbers or catalytic converters that may remove sulfur dioxide and oxides of nitrogen from coal-burning power plants and cars.
· Clean-up and restoration measures may include spreading ground limestone in acidified lakes or recolonization of damaged systems—but the scope of these measures is limited.
Guiding Questions
· How do atmospheric systems regulate Earth's climate and influence environmental systems? 
· What evidence explains the causes and impacts of climate change? 
· How can mitigation and adaptation strategies reduce climate risks and promote sustainability? 
· How can international cooperation and evidence-based decision-making address global atmospheric challenges?
Objectives / Understandings for Topic 
Students will understand that:  
6.1 Introduction to the Atmosphere
6.1.1: The atmosphere is composed of gases that support life and regulate Earth's climate.
6.1.2: The atmosphere is divided into layers with distinct characteristics and functions.
6.1.3: Incoming solar radiation and outgoing terrestrial radiation determine Earth's energy balance.
6.1.4: The natural greenhouse effect maintains Earth's average temperature within a range suitable for life.
6.1.5: Greenhouse gases absorb and re-radiate longwave infrared radiation, warming the lower atmosphere.
6.1.6: Surface albedo influences the amount of solar radiation reflected back into space and therefore affects Earth's temperature.
6.1.7: Clouds influence climate by reflecting incoming solar radiation and trapping outgoing longwave radiation.
6.1.8: Atmospheric circulation redistributes heat and moisture around the planet, influencing regional climates.

6.2 Climate Change—Causes and Impacts
6.2.1: Climate has changed naturally throughout Earth's history.
6.2.2: Human activities have increased atmospheric concentrations of greenhouse gases since the Industrial Revolution.
6.2.3: Fossil fuel combustion, deforestation, agriculture, and industrial processes are major contributors to anthropogenic climate change.
6.2.4: Multiple lines of scientific evidence support the conclusion that Earth's climate is warming.
6.2.5: Positive and negative feedback mechanisms influence the rate and magnitude of climate change.
6.2.6: Climate change affects atmospheric, terrestrial, freshwater, and marine systems.
6.2.7: Climate change has environmental, social, economic, and health impacts that vary across regions and populations.
6.2.8: Vulnerability to climate change depends on exposure, sensitivity, and adaptive capacity.

6.3 Climate Change—Mitigation and Adaptation
6.3.1: Mitigation strategies aim to reduce greenhouse gas emissions or increase carbon sequestration.
6.3.2: Adaptation strategies reduce the vulnerability of human and natural systems to climate change.
6.3.3: Renewable energy, energy efficiency, sustainable transportation, and land-use management contribute to climate change mitigation.
6.3.4: Carbon capture, afforestation, reforestation, and ecosystem restoration can increase carbon storage.
6.3.5: Governments, international organizations, businesses, and individuals all contribute to climate action.
6.3.6: Climate policies involve environmental, economic, political, and social trade-offs.
6.3.7: Sustainable development requires balancing climate mitigation, adaptation, equity, and economic growth.
6.3.8: International cooperation is essential for addressing global climate change.

6.4 Stratospheric Ozone
6.4.1: Stratospheric ozone absorbs harmful ultraviolet (UV) radiation and protects life on Earth.
6.4.2: Ozone is continuously produced and destroyed through natural atmospheric processes.
6.4.3: Chlorofluorocarbons (CFCs) and other ozone-depleting substances accelerate ozone destruction.
6.4.4: Ozone depletion increases exposure to harmful ultraviolet radiation and affects human health and ecosystems.
6.4.5: International agreements, including the Montreal Protocol, have significantly reduced emissions of ozone-depleting substances.
6.4.6: The recovery of the ozone layer demonstrates the effectiveness of global environmental cooperation.
6.4.7: The ozone depletion issue provides a model for understanding international responses to other global environmental challenges, including climate change.
6.4.8: Effective atmospheric management requires scientific evidence, international collaboration, and long-term monitoring.
Students will develop the following skills:
Systems Thinking
· Discuss the role of the albedo effect from clouds in regulating global average temperature. 
· Outline the role of the greenhouse effect in regulating Earth's temperature. 
· Explain how interactions among the atmosphere, Earth's surface, oceans, and human activities influence climate through energy transfer and feedback mechanisms. 
Communication & Collaboration
· Communicate scientific explanations of the greenhouse effect, albedo, climate change, and atmospheric processes using appropriate ESS terminology. 
· Collaborate to discuss and compare climate mitigation strategies and the effectiveness of international environmental policies. 
Data Literacy
· Interpret climate data, atmospheric measurements, temperature trends, greenhouse gas concentrations, and other scientific evidence related to climate change. 
· Evaluate climate change mitigation strategies for rising global temperatures using quantitative data, scientific models, and evidence from case studies. 
Ethical Reasoning
· Evaluate the role of national and international organizations in reducing the emissions of ozone-depleting substances. 
· Evaluate climate change mitigation strategies by considering environmental, economic, political, social, and ethical trade-offs. 
· Analyze how international cooperation, environmental policy, equity, and shared responsibility influence decisions about protecting the atmosphere and addressing global climate change.
International Mindedness: 
· Impact to the atmosphere from pollutants can be localized, as evidenced by the destruction of the ozone layer over the poles of the Earth.
· Pollutants released to the atmosphere are carried by currents in the atmosphere and may create damage in a location other than where they are produced.
· The depletion of ozone has global implications for ocean productivity and oxygen production.
· National economic approaches may have an impact on international environmental discussions.
· The global rise in urbanization and industrialization has led to an increase in urban air pollution.
· The polluting country and the polluted country are often not the same: acid deposition affects regions far from its source. Therefore, solving this issue requires international cooperation.
Students will grasp the following concepts: 
These concepts provide the conceptual foundation for Topic 6 and align with the IB ESS themes of systems, perspectives, and sustainability, while supporting students' ability to analyze atmospheric processes, evaluate climate issues, and justify evidence-based solutions. These are the big ideas students should transfer across all four subtopics:
· Atmospheric Systems 
· Earth's Energy Balance 
· Climate Regulation 
· Cause-and-Effect Relationships 
· Feedback Mechanisms 
· Human–Environment Interactions 
· Climate Change 
· Environmental Evidence 
· Risk, Resilience, and Adaptation 
· Mitigation and Sustainability 
· Global Governance and International Cooperation 
· Environmental Decision-Making 
· Systems Thinking 
· Environmental Justice and Equity 
· Scientific Modeling and Prediction
Learning Process
Learning experiences and strategies/planning for self-supporting learning:
Students will learn through a combination of labs, team/small group work, and activities surrounding atmospheric and climate change. 
Study Skills
· Lecture and PowerPoint Flipped Notes and Videos in Schoology
· Student Lecture/Leading
Small group/pair work 
· Atmospheric Composition WebQuest
· Global Warming and the Greenhouse Effect Reexamined
Group Presentations: 
· Case Studies - Climate Change Management Strategies Evaluations
Writing/Diagraming 
· In-Class Practice
· Individual Presentations Human Impact Essay
Interdisciplinary learning
· The course is interdisciplinary by nature.
Other/s:
Accommodations:
· SWD/504 – Accommodations Provided
· ELL – Reading & Vocabulary Support
· Intervention Support
· Extensions – Enrichment Tasks and Project
Language and Learning
Explicit Language and Learning Connections Made During the Topic
Topics 6 is rich in interdisciplinary vocabulary and conceptual language that helps students make connections across subjects and develop holistic environmental literacy. These connections include:
Key Vocabulary and Conceptual Terms:
6.1 Introduction to the Atmosphere
· Atmosphere 
· Troposphere 
· Stratosphere 
· Mesosphere 
· Thermosphere 
· Exosphere 
· Solar radiation 
· Terrestrial radiation 
· Earth's energy balance 
· Insolation 
· Albedo 
· Greenhouse effect 
· Greenhouse gases (CO₂, CH₄, N₂O, water vapor) 
· Longwave radiation 
· Shortwave radiation 
· Atmospheric circulation 
· Convection 
· Conduction 
· Radiation 
· Heat transfer 
· Climate regulation 
6.2 Climate Change—Causes and Impacts
· Climate change 
· Global warming 
· Anthropogenic climate change 
· Climate forcing 
· Carbon dioxide 
· Methane 
· Nitrous oxide 
· Fossil fuels 
· Carbon cycle 
· Carbon footprint 
· Positive feedback 
· Negative feedback 
· Ice-albedo feedback 
· Sea-level rise 
· Ocean warming 
· Ocean acidification 
· Extreme weather 
· Climate resilience 
· Vulnerability 
· Adaptation 
· Mitigation 
· Climate model 
6.3 Climate Change—Mitigation and Adaptation
· Carbon sequestration 
· Carbon sink 
· Renewable energy 
· Energy efficiency 
· Sustainable transportation 
· Afforestation 
· Reforestation 
· Carbon capture and storage (CCS) 
· Net zero 
· Decarbonization 
· Climate adaptation 
· Climate mitigation 
· Sustainable development 
· Climate policy 
· Paris Agreement 
· Climate resilience 
· Nature-based solutions 
· Green infrastructure 
6.4 Stratospheric Ozone
· Stratospheric ozone 
· Ozone layer 
· Ultraviolet (UV) radiation 
· UV-A 
· UV-B 
· UV-C 
· Ozone depletion 
· Ozone hole 
· Chlorofluorocarbons (CFCs) 
· Ozone-depleting substances (ODS) 
· Halons 
· Photodissociation 
· Montreal Protocol 
· International cooperation 
· Environmental monitoring
Interdisciplinary Learning Links:
Biology
· Investigate the effects of climate change and UV radiation on ecosystems, biodiversity, species distribution, and human health. 
· Examine ecosystem resilience, adaptation, and biological responses to environmental change. 
Chemistry
· Analyze atmospheric composition, greenhouse gases, ozone chemistry, combustion reactions, and carbon cycling. 
· Investigate the chemistry of ozone depletion, acid deposition, and carbon sequestration. 
Physics
· Apply principles of energy transfer, radiation, convection, conduction, and Earth's energy balance to explain atmospheric processes. 
· Examine the relationship between albedo, greenhouse gases, and global temperatures. 
Geography
· Analyze global climate patterns, atmospheric circulation, climate zones, and regional impacts of climate change. 
· Investigate spatial patterns of greenhouse gas emissions, vulnerability, and adaptation. 
Mathematics and Statistics
· Interpret climate graphs, atmospheric datasets, emissions trends, statistical models, and predictive climate projections. 
· Analyze rates of change, correlations, and uncertainty in climate data. 
Economics
· Evaluate the economic impacts of climate change and compare the costs and benefits of mitigation and adaptation strategies. 
· Examine carbon pricing, renewable energy investments, and sustainable development. 
Politics and Global Studies
· Investigate international agreements such as the Montreal Protocol and Paris Agreement. 
· Evaluate climate governance, environmental policy, and international cooperation. 
Technology and Engineering
· Examine renewable energy technologies, carbon capture systems, sustainable infrastructure, and climate adaptation technologies. 
· Evaluate technological solutions to reduce greenhouse gas emissions.
Literacy/Language Connections:
Students will acquire new vocabulary dealing with climate change and the impacts humans have on climate change.
Academic Language Development
· Explicitly teach and reinforce ESS vocabulary related to atmospheric systems, climate change, ozone depletion, mitigation, adaptation, and sustainability. 
· Use scientific sentence frames to explain systems and cause-and-effect relationships (e.g., "An increase in greenhouse gas concentrations results in... because..."). 
· Develop students' ability to distinguish between weather and climate, mitigation and adaptation, and natural versus anthropogenic processes.
Reading Strategies
· Annotate scientific articles, IPCC summaries, climate reports, and case studies to identify claims, evidence, reasoning, and stakeholder perspectives. 
· Compare multiple scientific sources to evaluate the reliability, validity, and bias of climate information. 
· Interpret policy documents, international agreements, and scientific models using evidence-based reading strategies.
Writing Skills
· Construct Claim-Evidence-Reasoning (CER) responses explaining atmospheric processes and climate change. 
· Write evidence-based evaluations of climate mitigation and adaptation strategies using scientific data and multiple perspectives. 
· Develop scientific reports, comparative analyses, and argumentative essays supported by primary and secondary sources using proper APA citations.
Oral Language Practice
· Participate in structured debates such as "Should governments prioritize mitigation or adaptation to climate change?" 
· Conduct stakeholder simulations involving scientists, policymakers, industry leaders, NGOs, and local communities negotiating climate solutions. 
· Present climate investigations, case studies, and evidence-based recommendations using appropriate scientific language.
Visual Literacy
· Interpret and construct energy balance diagrams, atmospheric layer models, carbon cycle diagrams, climate graphs, emissions trends, feedback loop diagrams, and global climate maps. 
· Analyze satellite imagery, climate model projections, temperature anomaly maps, and ozone concentration maps. 
· Create systems diagrams illustrating interactions among the atmosphere, oceans, biosphere, cryosphere, and human systems to explain climate processes and sustainability strategies.
ESS Spiraling Topics Connections:
Energy and equilibria (1.3); humans and pollution (1.5); resource use in society (8.2); communities and ecosystems (2.2); investigating ecosystems (2.5); systems and models (1.2); introduction to water systems (4.1); introduction to soil systems (5.1); biomes, zonation and succession (2.4);climate change—causes and impacts (7.2)
TOK Connections
Theory of Knowledge (TOK) Connections 
Topic 6 is deeply connected to TOK through the exploration of perspectives, ethics, and the production of knowledge about environmental systems. Students will focus on the methodology (Systems and Models).
TOK Knowledge Questions (KQs) Relevant to Topic:
· The atmosphere is a dynamic system—how should we react when we have evidence that does not fit with an existing theory?
· The Montreal Protocol was an international agreement created by the UN— can one group or organization decide what is best for the rest of the world?
· Environmental problems are often emotive—under what circumstances should we maintain a detached relationship with the subject matter under investigation?
· To what extent does the recognition of the ethical responsibility of knowledge influence the further production or acquisition of knowledge?
Relevant Areas of Knowledge (AOKs):
· Natural Sciences – Development and use of scientific theories, atmospheric observations, climate models, and experimental evidence to explain atmospheric processes and climate change. 
· Human Sciences – Examination of how economics, politics, sociology, and human behavior influence climate policy, adaptation, and environmental decision-making. 
· Mathematics – Application of statistical analysis, predictive modeling, uncertainty analysis, and quantitative interpretation of climate and atmospheric data. 
· History – Understanding how scientific knowledge about climate change and ozone depletion has evolved and influenced international environmental agreements.
TOK Concepts Featured:
Evidence, Models, Systems, Uncertainty, Perspective, Responsibility, Objectivity, Justification, Values
Example TOK Activities:
· When Evidence Changes Theory: Climate Science Through Time
· Students examine historical climate datasets, atmospheric measurements, and climate models to investigate how scientific understanding of climate change has evolved over time. They compare early theories with current evidence and discuss how scientists respond when new evidence challenges existing explanations.
· The Montreal Protocol: Who Should Make Global Environmental Decisions?
· Students investigate the development and success of the Montreal Protocol and compare it with international efforts to address climate change (e.g., the Paris Agreement). Working in stakeholder groups representing different countries, scientists, industries, and NGOs, students debate whether international organizations should have authority to establish global environmental policies.
· Climate Change: Science or Advocacy?
· Students analyze scientific reports, media articles, and climate communications from different organizations. They identify where scientific evidence ends and advocacy begins, then discuss whether scientists should remain neutral when communicating research on urgent environmental issues.
· The Ethics of Knowing: Acting on Climate Knowledge
· Students examine scientific evidence regarding climate change and discuss the ethical responsibilities of scientists, governments, industries, and individuals once reliable knowledge has been established. They evaluate whether possessing knowledge creates an obligation to act and how ethical considerations influence future scientific research and policy development.
CAS Connections: Examples of Potential Projects
Continue recycling and composting initiatives and encourage carpooling or taking alternate transportation to reduce the carbon footprint.
Creativity
· Climate Action Awareness Campaign: Design infographics, videos, podcasts, posters, or social media content promoting recycling, composting, renewable energy, and carbon footprint reduction.
· Carbon Footprint Education Initiative: Create a school display, interactive website, or digital carbon footprint calculator with recommendations for reducing greenhouse gas emissions through sustainable lifestyle choices.
Activity
· Recycling and Composting Initiative: Organize or expand a school recycling and composting program by collecting materials, monitoring participation, and evaluating reductions in landfill waste over time.
· Alternative Transportation Challenge: Coordinate a "Walk, Bike, Bus, or Carpool Week" that encourages students and staff to use alternative transportation. Track participation and estimate reductions in carbon emissions.
Service
· School Sustainability Leadership Project: Partner with school administrators or environmental clubs to improve recycling infrastructure, composting practices, or waste-reduction policies while educating the school community.
· Community Climate Action Program: Collaborate with local organizations to promote carpooling, public transportation, tree planting, or community recycling events. Share educational resources about reducing carbon footprints and encourage long-term sustainable behaviors.
Common Assessment Tasks
	DP Assessments
	Assessment Objectives
	Formative Assessments
	Summative Assessments

	Topic 6
	Topic 6
6.1 Introduction to the atmosphere
6.2 Climate change:  causes and impact
6.3 Climate change:  mitigation and adaptation
6.4 Stratospheric ozone
	Assessment quizzes and activities/reports to check for understanding - Based in IB exam questions and format

	Group Project
Summative assessment over each subtopic and over Topic 6 (Mimics IB Exam format)
Midterm (cumulative)


Learning Experiences
	Learning Experience
	Topic or Content
	Description of Learning Experience
	Personalized Learning and Differentiation (All information included by PLC in the differentiation box is the responsibility and ownership of the local school to review and approve per Board Policy IKB)

	Formative
Each subtopic will be assessed using topic quizzes. Students will also complete individual and group assignments to demonstrate understanding of and practice with concepts, content, and skills.

	Topic 6
6.1 Introduction to the atmosphere
6.2 Climate change:  causes and impact
6.3 Climate change:  mitigation and adaptation
6.4 Stratospheric ozone


	Quizzes
In class activities
Case studies
Research assignments

Guidance:
· Students should recognize the atmosphere as a dynamic system. The composition of the atmosphere has changed throughout geological history. Living organisms (biotic components) have transformed the atmospheric composition of the Earth and vice versa throughout history.
· The use of chemical symbols or chemical formulas for atmospheric gases and ozone destruction.  
· Possible case studies of intergovernmental situations involving acid deposition to consider include the USA Midwest and Eastern Canada interaction, as well as the impact of industrial Britain, Germany and Poland on Sweden.
	· Affirm Identity-Build Self Esteem and Value Prior Knowledge 
· Just-in-time reteaching from formative quizzes over subtopics
· Scaffold learning - teaching study skills and writing strategies as well as content
· Extend learning - authentic science writing & case studies (projects) 

	Summative
Summative Case-study assessments will mirror criteria described by the IB program. Unit test will mirror the IB exam students will take at the end of the year. 
	Topic 6
6.1 Introduction to the atmosphere
6.2 Climate change:  causes and impact
6.3 Climate change:  mitigation and adaptation
6.4 Stratospheric ozone
Midterm
	Assessment quizzes and activities/reports to check for understanding - Based in IB exam questions and format

	SWD/504 Accommodations Provided
ELL Reading & Vocabulary Support
Intervention Support
Extensions Enrichment Tasks and Project



Content Resources
Oxford Environmental Systems and Societies ISBN 978-0-19-833256-5
Biozone Environmental Science Student Workbook ISBN 978-1-927173-55-8 
Hodder Education Environmental Systems and Societies Study and Revision Guide ISBN  978-1-471-89973-7
IB ESS Schoology Group
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