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[bookmark: _Toc211862596]Rationale
[bookmark: _Hlk112402278][bookmark: _Hlk112408500][bookmark: _Toc112681289][bookmark: _Hlk112408586][bookmark: _Hlk112408794]This sample program of learning has been developed by the NSW Department of Education. The NSW Education Standards Authority (NESA) defines programming as ‘the process of selecting and sequencing learning experiences which enable students to engage with syllabus outcomes and develop subject-specific skills and knowledge’ (NESA 2022).
This program has been developed to support teachers in NSW Department of Education schools in designing learning experiences tailored to their classrooms. It provides suggested timeframes that may need adjustment by the teacher to fit the school calendar and address their students' needs. The program may also include links to websites outside the department’s website. These links serve as sources of information or activities that could be useful for delivering the course content. However, these sites are managed by external organisations, companies or individuals, and the department is not responsible for the content or links on these webpages.
[bookmark: _Toc211862597]Overview
This teaching and learning program on Environmental sustainability equips students with the knowledge and skills to critically analyse the impact of human activity on the natural world. Through scientific investigation, students will develop their ability to interpret data, identify trends and evaluate potential solutions to environmental challenges. Key topics include climate science, the greenhouse effect, and the impacts of climate change on ecosystems and the water cycle. Students will explore alternative resource use, recycling innovations, and the sustainable practices of Aboriginal and Torres Strait Islander Peoples. The program encourages problem-solving and ethical decision-making to promote sustainability, enabling students to apply their scientific understanding to real-world environmental issues.


Prior learning
Students may have prior understanding of aspects of the content groups in this focus area, as outlined in Table 1.
[bookmark: _Ref209124715]Table 1 – summary of prior learning categorised into Environmental sustainability focus area content groups
	Content group
	Prior learning

	Climate science
	Stage 1 Science and technology – Investigations of changes provide knowledge and understanding
Observe and record daily weather to identify changes and patterns
Stage 3 Science and technology – Knowledge of our world and beyond inspires sustainable solutions
Examine evidence that environments have changed over time and continue to change
Describe how Aboriginal and/or Torres Strait Islander Peoples’ sustainable practices continue to protect the environment
Describe the differences between climate and weather
Explain the effects of natural events and human activities on climate
Stage 4 Science – Observing the Universe
Explain how Aboriginal and Torres Strait Islander Peoples use stars to identify specific weather phenomena
Explain how observations of natural phenomena can be used to make inferences and testable predictions
Stage 4 Science – Data science 1
Identify examples of the types of models used by scientists
Analyse a model to identify data and trends, and generate predictions

	Impacts on present-day climate change
	Early Stage 1 Science and technology – Observations and questions spark curiosity
Describe how living things get air, water and energy to survive in their environment
Stage 2 Science and technology – Physical and living systems depend on energy
Identify the systems of Earth that make up environments: air – atmosphere, land – lithosphere, water – hydrosphere, living things – biosphere
Describe how the needs of living things are provided by the atmosphere, hydrosphere and lithosphere
Describe the relationship between habitat, ecosystem and environment
Stage 4 Science – Living systems
Identify the components that make up an ecosystem
Investigate the interactions of biotic and abiotic factors in an ecosystem
Examine secondary-source data on the factors that change populations, including the introduction of a new species to an ecosystem, to identify trends, patterns and relationships, and draw conclusions
Investigate factors that lead to a species becoming endangered or extinct to explain why Australia has some of the world’s highest rates of species population decline and extinction

	Alternative resource use and recycling
	Stage 2 Science and technology – Physical and living systems depend on energy
Describe how Aboriginal and/or Torres Strait Islander Peoples’ practices support habitats to survive
Stage 3 Science and technology – Knowledge of our world and beyond inspires sustainable solutions
Explain how recyclable, reusable, renewable, biodegradable and compostable materials enhance sustainability
Investigate ways to collect and process waste to reduce pollution or increase the sustainable use of materials
Create and communicate a plan to implement a sustainable practice in a community that addresses an identified environmental concern
Describe how Aboriginal and/or Torres Strait Islander Peoples’ sustainable practices continue to protect the environment


Future learning
The principles and goals of sustainability and environmental pollution (Stage 5 Science – Reactions)
The principles and goals of sustainability (Stage 5 Science – Genetics and evolutionary change)
Analysing data on global emissions and atmospheric temperatures (Stage 5 Science – Data science 2)
How do introduced species affect the Australian environment and ecosystems? (Earth and Environmental Science Stage 6 Syllabus (2017) – Module 4 Human Impacts)
Analyses the natural processes and human influences on the Earth, including the scientific evidence for changes in climate (Earth and Environmental Science Stage 6 Syllabus (2017) – Module 7 Climate Science)
Describes and assesses renewable and non-renewable Earth resources and how their extraction, use, consumption and disposal affect the Earth’s systems (Earth and Environmental Science Stage 6 Syllabus (2017) – Module 8 Resource Management)
Transfer of learning
Students will be able to use their learning to:
explain the need for people to manage resources and their products in a sustainable manner
use valid evidence to make reasoned scientific judgements
assess the integrity of data representations.
Table 2 – key information for the Environmental sustainability program of learning
	Feature
	Details

	Outcomes
	A student:
analyses the impact of human activity on the natural world SC5-ENV-01
analyses data from investigations to identify trends, patterns and relationships, and draws conclusions SC5-WS-06
selects suitable problem-solving strategies and evaluates proposed solutions to identified problems SC5-WS-07
Science 7–10 Syllabus © NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2023.

	Assessment
	Environmental sustainability assessment task

	Duration
	10 weeks

	Special materials and equipment
	Temperature sensors and carbon dioxide sensors (used in 1.7 Modelling the enhanced greenhouse effect).
1.25 L plastic drink bottles.
Seashells
Practical investigation (2 options, see 2.5): mealworms and polystyrene packaging OR worms, black soldier fly larvae and food waste


Risk management: teachers are advised to undertake a risk assessment before conducting any investigation or experiment in their classrooms. For more information on developing risk assessments, see Risk Assessment – a pre-requisite for risk control.
[bookmark: _Toc211862598]Navigating the resources
This document provides information for teachers to navigate the teacher resource books and the supporting PowerPoint for Environmental sustainability. All content in these resources is aligned with the topics in the sample program. For example, the topic '1.2 What is sustainability?’ in the Environmental sustainability program is aligned with '1.2 What is sustainability?’ activities in Teacher Resource Book 1 and supporting PowerPoint documents.
Should the activities in the program contain additional information, such as practical investigation instructions, student worksheets and more, you will find it in the corresponding teacher resource book (TRB1, TRB2). The supporting PowerPoint (ENV PPT) document contains student-facing information, including learning intentions, success criteria, and checks for understanding for each topic in the program.
Table 3 – resource coding for cross-referencing between the program and supplementary resources
	Coding in this resource
	Document that it is referring to

	TRB1
	Teacher resource book 1 – Environmental sustainability

	TRB2
	Teacher resource book 2 – Environmental sustainability

	ENV PPT
	Slide deck – Environmental sustainability


[bookmark: _Toc211862599]Lesson sequence
[bookmark: _Toc211862600]1. How can science help us understand Earth's changes over time and guide us toward a sustainable future?
Table 4 – content and teaching and learning activities for essential question 1 
	Content
	Teaching and learning activities
	Registration and evaluation notes

	n/a
	[bookmark: _Toc211862601]1.1 Activating knowledge for environmental sustainability
Questions to activate prior knowledge (TRB1 and ENV PPT)
Students complete a series of questions to revisit key science concepts essential to understanding environmental sustainability. The content of these questions is drawn from the Observing the Universe, Living systems, Data science 1, and Energy focus areas, as well as the Working scientifically content.
Introduce the Environmental sustainability focus area to students by outlining the key concepts that will be taught using the Microsoft Whiteboard: sustainability, climate science, impacts of present-day climate and alternative resource use and recycling.
	

	Sustainability
Identify the principles and goals of sustainability
	[bookmark: _Toc211862602]1.2 What is sustainability?
Setting the scene for sustainability (TRB1 and ENV PPT) 
Play the short video What is Sustainability (3:06) by UCLA. Lead a discussion about what sustainability means to the students and why it is important.
The class writes the UN definition for sustainability and defines the 3 principles of sustainability (environment, economy and equity). Discuss examples where the 3 pillars are important in the local area.
Note: students may require information on the broader role of the United Nations. See United Nations – About us.
Checkpoint: without looking at your notes, write a definition of sustainability and list its 3 principles.
UN Sustainable Development Goals (SDGs) (TRB1 and ENV PPT)
Introduce the 17 United Nations SDGsUnited Nations Sustainable Development Goals and watch the short video – Do you know all 17 SDGs? (1:24)
In small groups, students read a case study to identify which pillars of sustainability each study supports and how it aligns with the Sustainable Development Goals. The case studies include: a renewable energy project, plastic-free initiatives and sustainable farming. Student groups share their findings with the class.
Differentiation
Content: students assess the principles and goals of sustainability by judging the UN definition against a range of views on sustainability. These are outlined in TRB1.They then determine arguments for each way of looking at sustainability.
Note: to maintain a positive focus on the world’s sustainability challenges, optional short videos that highlight how the world is making progress (often by using science) could be shown and discussed with the class:
What Earth in 2125 could look like (5:13) – Iseult Gillespie. What our future could look like if we harness our current science and technology to create a sustainable world.
The good news you might have missed (8:49) – Angus Hervey. Stories of progress from advances in clean energy to declining rates of extreme poverty, crime and disease.
Are we the last generation – or the first sustainable one? (13:37) – Hannah Ritchie. How we can be the first generation of humans to achieve sustainability.
	

	Sustainability
Apply scientific understanding to propose valid solutions to identified problems relating to sustainability
Analysing data and information
Describe patterns and trends, including inconsistencies in data and information
Describe relationships between variables
Use knowledge of scientific concepts to draw conclusions that are consistent with evidence
Problem-solving
Use cause-and-effect relationships and models to explain ideas and make predictions
	[bookmark: _Toc211862603]1.3 Using science to solve sustainability problems
Checkpoint: show ENV PPT ‘1.3 Checkpoint – Quick quiz on previous content’.
Mini challenge (MC): multiple choice question on what best describes the 3 main sustainability principles.
Challenge (C): for the correct answer, provide an example of each principle in action.
Super challenge (SC): explain how one of the UN Sustainable Development Goals supports the environment.
Identifying biodiversity problems (TRB1 and ENV PPT)
Introduce key definitions of nature, biodiversity and ecosystem.
Display images showing biodiversity loss, such as coral bleaching and deforestation, followed by images representing the rehabilitation of natural environments where biodiversity is thriving, like national parks or scientists monitoring ecosystems. Discuss, for each image, how it highlights issues or solutions related to biodiversity and sustainability.
Display data on global biodiversity (for example, The 2024 Living Planet Index reports a 73% average decline in wildlife populations — what’s changed since the last report?) for students to record what the data shows us in relation to trends in biodiversity.
Note: explicitly teach students how to read and extract data from infographics and data sources as they engage with the stimulus material.
Introduce the 5 most significant threats to biodiversity: changes in land and sea use, overexploitation of resources, climate change, pollution, and invasive species. Discuss if there are any local examples of these threats to biodiversity.
Note: in 1.3 Using science to solve sustainability problems, we will examine invasive species, changes in land use (such as deforestation), and overexploitation (in fisheries). The other threats to biodiversity and environmental sustainability will be explored later in this focus area.
Checkpoint: quick quiz – identify a sustainability problem the world has. Why is this a problem for sustainability? Name 3 of the main threats to biodiversity.
Understanding the biodiversity problem – invasive species (TRB1)
Present information on invasive species from Q&A: Major global report reveals how climate, land use and trade drive ‘invasive species’. Discuss features of biological invasion, including: the stages of biological invasion, drivers, distribution of alien species, consequences of biological invasion and possible solutions.
Students answer questions to support comprehension of this threat to biodiversity and possible valid solutions.
Understanding the biodiversity problem – other biodiversity problems (TRB1)
Divide the class into small groups and provide each group with information and data on one of the following:
Changes in land use – deforestation context. Data resource: Deforestation and Forest Loss and Deforestation fronts factsheet – eastern Australia.
Overexploitation – fisheries context. Data resource: Fish and Overfishing and The impact of overfishing in Australian and New Zealand waters.
Students answer questions that help them analyse patterns and trends in data, the relationships between variables, explore the cause-and-effect impact of deforestation or overfishing on biodiversity, and understand how scientific knowledge is employed to reach valid conclusions and address problems related to biodiversity.
Differentiation 
Process: create cloze passages with word banks to guide students’ analysis of the data and information.
Product: give students a choice in how they present their understanding of the different problems related to biodiversity.
	

	Climate science
Distinguish between climate and weather
Analysing data and information
Describe patterns and trends, including inconsistencies in data and information
	[bookmark: _Toc211862604]1.4 How about this weather?
Checkpoint: quick quiz on content from the previous lesson.
Mini challenge (MC): multiple choice: What is biodiversity?
Challenge (C): give an example of a threat to biodiversity. Why is this a threat?
Super challenge (SC): provide a solution to this threat.
The difference between weather and climate (TRB1 and ENV PPT)
Students describe the current weather, compare it to the forecast, and discuss whether they are talking about weather or climate. Define weather and climate, and complete a key differences table through class discussion.
Checkpoint 2: conduct a quick quiz to determine if students can distinguish between weather and climate.
Comparing local weather with local climate (TRB1 and ENV PPT)
Students access the Bureau of Meteorology Climate Data Online temperature data for their local area. They explore maximum temperature data for a year and compare it to historical data, noting any trends and inconsistencies.
Optional: repeat this process for local rainfall, noting patterns for both a recent year and long-term averages.
	

	Climate science
Investigate data to determine what trends are evident in the world’s climate
Analysing data and information
Describe relationships between variables
Use graphed data from investigations to extrapolate or interpolate information to make predictions
Analyse the validity of information from secondary sources
	[bookmark: _Toc211862605]1.5 What is the data telling us?
Checkpoint: quick quiz on content from the previous lesson.
Mini challenge (MC): multiple choice question on the main difference between climate and weather.
Challenge (C): What weather patterns are observed for your local area over a year?
What’s the state of Australia’s climate? (TRB1 and ENV PPT)
Inform students that every 2 years, Australian government agencies, the Commonwealth Scientific and Industrial Research Organisation (CSIRO) and the Bureau of Meteorology (BOM), release the State of the Climate report for Australia.
Facilitate a discussion to assess the credibility of the CSIRO and the BOM. Use criteria that include authority and expertise, the use of scientific methods, government affiliation, and transparency.
Watch the video State of the Climate 2024 (2:15) by the Bureau of Meteorology. Students list the data that would need to be collected and analysed to determine the trends in Australia’s climate as they watch the video.
Students analyse 3 climate datasets from the State of the Climate 2024 report (or use the most recent report) and answer questions about the relationships that are evident in the data. Model the answers for the first set of climate data, then, as they work in pairs, guide students through the next set of data. Students work independently on the questions for the final climate dataset.
What is the state of the world’s climate? (TRB1 and ENV PPT)
Students examine global climate data from the Our World in Data – data catalogue and compare it with Australian data from the State of the Climate 2024 report. They analyse the validity of the data, identify relationships between variables, and make future climate predictions. The task is modelled first, then guided, before students work independently to compare global and national climate trends.
Differentiation:
Process: provide students with a list of data that needs to be collected and analysed to determine the trends in Australia’s climate and the relevant graphics related to this data in the State of the Climate report and in the Our World in Data – data catalogue. See the sample responses in TRB1.
	

	Climate science
Explain how the natural greenhouse effect influences global climate
Analysing data and information
Describe relationships between variables
Problem-solving
Use cause-and-effect relationships and models to explain ideas and make predictions
	[bookmark: _Toc211862606]1.6 Is there something natural about the greenhouse effect?
Checkpoint (ENV PPT): quick quiz on content from the previous lesson.
Mini challenge (MC): What makes the CSIRO a valid source of information and data?
Challenge (C): What trend is evident in Australia’s climate data?
A greenhouse supports life (TRB1 and ENV PPT)
Outline the composition of the atmosphere. Explain to students that it supports life on Earth by providing oxygen for respiration, blocking harmful radiation from the Sun, maintaining the planet's warmth through the greenhouse effect, and influencing weather and climate patterns.
Define the greenhouse effect and outline why it is essential for sustaining life on Earth.
Explore the effect of the Earth’s atmosphere on surface temperature using the PhET Greenhouse EffectPhET Greenhouse Effect simulation. Students draw a diagram that demonstrates how the natural greenhouse effect occurs. Include information on natural sources of greenhouse gases.
Demonstrate a simple model of the greenhouse effect. Students are to make predictions about cause and effect, observe, and then explain the cause and effect using the predict-observe-explain (POE) approach at each stage.
Checkpoint:
· Explain why the greenhouse effect is important for life on Earth.
· How does the greenhouse effect affect Earth's climate?
	

	Climate science
Analyse data on global emissions and atmospheric temperatures to explain the enhanced greenhouse effect and its impact on climate and ecosystems
Analysing data and information
Describe patterns and trends, including inconsistencies in data and information
Describe relationships between variables
Assess the validity and reliability of first-hand data
Use knowledge of scientific concepts to draw conclusions that are consistent with evidence
Analyse the validity of information from secondary sources
Problem-solving
Use cause-and-effect relationships and models to explain ideas and make predictions
	[bookmark: _Toc211862607]1.7 How is the greenhouse effect being enhanced?
Checkpoint: quick quiz on content from the previous lesson.
Mini challenge (MC): multiple choice question on why the greenhouse effect is important for life on Earth.
Challenge (C): name 3 greenhouse gases.
Super challenge (SC): How do greenhouse gases affect the climate?
Analysing the data on global emissions and temperature (TRB1 and ENV PPT)
Define enhanced greenhouse effect: the amplification of the natural greenhouse effect, caused by the increased levels of greenhouse gases (like carbon dioxide, methane and nitrous oxide) from human activities. These extra greenhouse gases trap more heat in the Earth's atmosphere, leading to global warming and climate change.
Explain what a part per million (ppm) and parts per billion (ppb) are when looking at greenhouse gas concentration.
Students analyse a variety of data sources and infographics to develop their understanding of the enhanced greenhouse effect and its impact on the environment.
What is the impact of the enhanced greenhouse effect? (TRB1)
Students create a table summarising 5 future climate trends and state the possible impact of each trend on ecosystems using information from Projections of Australia’s future climate conditions.
Modelling the enhanced greenhouse effect (TRB1 and ENV PPT)
Students complete an activity investigating the greenhouse effect by exploring the relationship between atmospheric carbon dioxide and air temperature.
The temperature data, collected using temperature sensors, can demonstrate how increased carbon dioxide concentration in the air contributes to higher air temperatures.
Note: the investigation in TRB1 uses a datalogger equipped with temperature and carbon dioxide sensors. Alternatively, carbon dioxide can be introduced into a closed system in controlled amounts – such as by pressing a soda stream or adding different volumes of vinegar and masses of bicarbonate soda – and a thermometer is then used to measure the temperature.
Differentiation
Process: use slow reveal graphs here to promote sensemaking of the data. See https://slowrevealgraphs.com for examples.
	

	Climate science
Identify the advantages and limitations of methods used to reduce greenhouse gas emissions
Analysing data and information
Describe relationships between variables
Synthesise data and information to develop evidence-based arguments
Problem-solving
Assess the solutions proposed based on the relevant evaluation criteria
Evaluate different approaches used to solve problems
Evaluate claims using scientific knowledge and findings from investigations
	[bookmark: _Toc211862608]1.8 How can we reduce greenhouse gas emissions?
Checkpoint (ENV PPT): quick quiz on content from the previous lesson.
Mini challenge (MC): examine the data on CO₂ concentration and global mean temperatures to identify the pattern.
What is the overall trend shown in the data?
Challenge (C): explain how increasing CO₂ levels contribute to changes in the global climate. Include one effect this may have on ecosystems.
Is the transition to household solar reducing greenhouse gas emissions? (TRB1 and ENV PPT)
Recall with students that in the Energy focus area, we learnt solar is a form of renewable energy commonly used in Australian households. Optional: show CSIRO data showing the uptake in rooftop solar in Australia from 2011 to the present.
Evaluate a method used to reduce greenhouse gas emissions by modelling the use of a claim-evidence-reasoning (C-E-R) scaffold for the question: Does transitioning to household solar use in Australia reduce greenhouse gas emissions? Suggested data sources include:
CSIRO Australia's contribution to global greenhouse gas emissions
Department of Climate Change, Energy, the Environment and Water Electricity generation
The International Energy Agency per-capita CO2 emissions
Our World in Data cleanest sources of energy
energy bills.
Can we just remove the carbon from the atmosphere? (TRB1 and ENV PPT)
Students use the C-E-R scaffold to evaluate carbon capture and storage. Question: Will carbon capture and storage reduce greenhouse gas emissions?
Suggested data sources include:
International Energy Agency (IEA): Carbon Capture Utilisation and Storage
Geoscience Australia: Carbon capture and storage.
Note: other methods to reduce greenhouse gases could be considered, such as the transition to other renewable energy sources like wind, hydropower, and geothermal, building energy-efficient homes, using electric vehicles, reforestation, sustainable farming, or recycling.
Differentiation
Content: share a list of advantages and limitations of methods of reducing greenhouse gas emissions. Note that this would not align with the Working scientifically content identified for this lesson, and the LISC would need to be adjusted accordingly.
Extension: students complete the C-E-R scaffold for a different method of reducing greenhouse gas emissions.
	

	Climate science
Analyse data that shows the relationship between industrialisation and the rise in global temperatures
Analysing data and information
Describe patterns and trends, including inconsistencies in data and information
Describe relationships between variables
Use graphed data from investigations to extrapolate or interpolate information to make predictions
Use knowledge of scientific concepts to draw conclusions that are consistent with evidence
	[bookmark: _Toc211862609]1.9 Cause and effect – industrialisation and global temperatures
Checkpoint: quick quiz on content from the previous lesson.
Mini challenge (MC): list an advantage and a limitation to using solar energy to reduce greenhouse gas emissions.
Challenge (C): How would you justify your reasoning when testing a claim? (Clue: What does C-E-R stand for?)
Super challenge (SC): using evidence, write a brief recommendation to the Prime Minister on what the country should do to reduce Australia’s greenhouse gas emissions.
When did the current rise in global greenhouse gas emissions start? (TRB1 and ENV PPT)
Share the website and graph: The Keeling Curve: Carbon dioxide concentration at Mauna Loa Observatory. Support students as they analyse the data provided in the source. Facilitate a class discussion on the data and its meaning. Watch How Scientists Measure Carbon Dioxide in the Air (2:24) and Science Bulletins: Keeling’s Curve – The Story of CO2 (3:37) to clarify any questions. Introduce the Industrial Revolution and its consequent changes to society, as well as its impacts. Students now examine the graphs for 1700–present, 2K years, 10K years, 800K years and 70M years and record any observations and questions.
Note: on the Keeling curve, ice core data on greenhouse gas concentrations are used for periods before 1958. For data earlier than 800,000 years ago, scientists rely on stomatal data (stomatal number and density relate to CO₂ levels), boron isotopes (which reflect ocean acidity), and phytoplankton fossils (carbon isotope ratios indicate photosynthesis rates).
Clarify any possible questions by exploring the FAQ section of The Keeling Curve website.
Note: further information and data can be explored at CO₂ emissions: How much CO₂ does the world emit? Which countries emit the most? at Our World in Data.
Extension: students can engage with ANSTO datasets for the lesson series on Historic greenhouse gas concentrations from Antarctic ice core sampling, where they will process information and data in Excel and then analyse the results.
Does this increase in greenhouse gas emissions correlate with increased global temperatures? (TRB1 and ENV PPT)
Share the website, Global Temperature – Earth Indicator by NASA. Students analyse the graph of temperature anomalies over time and the time series world map. They then share their questions and observations during a class discussion.
Share information on this website to consolidate the correlation: The three-minute story of 800,000 years of climate change with a sting in the tail by Dr Ben Henley and Professor Nerilie Abram, noting the graphs that combine data on CO2 levels and temperature anomalies.
Students analyse data on the website The three-minute story of 800,000 years of climate change with a sting in the tailto identify the correlation between CO2 levels and temperature anomalies.
Watch the video Why reducing our carbon emissions matters (a little story about climate change) (3:32). It summarises and reinforces the understanding gained from this and previous lessons in this focus area. Students answer questions about observed trends and patterns, the relationship between variables, and extrapolate information from the data to demonstrate their understanding of the importance of reducing carbon emissions.
	

	Impacts of present-day climate change
Identify the characteristics of climate change
Investigate and report on the consequences of climate change
Analysing data and information
Describe patterns and trends, including inconsistencies in data and information
Describe relationships between variables
Use graphed data from investigations to extrapolate or interpolate information to make predictions
Use knowledge of scientific concepts to draw conclusions that are consistent with evidence
Synthesise data and information to develop evidence-based arguments
Problem-solving
Use cause-and-effect relationships and models to explain ideas and make predictions
Evaluate claims using scientific knowledge and findings from investigations
	[bookmark: _Toc211862610]1.10 The consequences of climate change
Checkpoint (ENV PPT): quick quiz on content from a previous lesson on climate change.
Mini challenge (MC): What impacts at the start of the Industrial Revolution initiated climate change?
Challenge (C): What does the Keeling Curve represent?
Super challenge (SC): What is the relationship between global greenhouse gas emissions and global mean temperatures since the Industrial Revolution, compared to natural cycles?
What are the characteristics of climate change? (TRB1 and ENV PPT)
Define climate change.
Provide students with a list of examples and non-examples of the characteristics of climate change. Students identify the examples and non-examples and think-pair-share their reasoning for each choice.
The consequences of climate change (TRB1 and ENV PPT)
Checkpoint (ENV PPT):
Mini challenge (MC): Which of the following defines the term ‘climate’?
Challenge (C): What trends are evident in Australia’s climate data?
Super challenge (SC): name one way climate change affects people.
Students watch and listen to What are the impacts of climate change? (9:36).
Students use information from the Regional climate change snapshots webpage to select and download the regional climate change snapshot report that is relevant to their area. Students complete a jigsaw activity to investigate the consequences of climate change.
Ocean acidification (TRB1 and ENV PPT)
Students complete a series of practical investigations to test the claim ‘Climate change could erase the shellfish industry’. Test 1 is to test the product of combustion for the presence of carbon dioxide. Test 2 is to test the effect of carbon dioxide on the pH of water. Test 3 is to test the effect of acid on shells.
Note: as an alternative to completing Test 3 – the effect of acid on shells, students could watch and listen to Ocean Acidification and Oyster Shells Lab (9:38) and discuss results.
Differentiation
Process:
Students can compare climate change impacts by downloading and reviewing reports from different regions on the Regional climate change snapshots webpage.
Product:
Students could create informative posters on one or more of the consequences of climate change.
	

	Impacts of present-day climate change
Investigate the effects of climate change on the water cycle and ecosystems
Analysing data and information
Describe patterns and trends, including inconsistencies in data and information
Describe relationships between variables
Use knowledge of scientific concepts to draw conclusions that are consistent with evidence
	[bookmark: _Toc211862611]1.11 Climate change and the water cycle
Checkpoint (ENV PPT): quick quiz on content from a previous lesson on ecosystems.
Mini challenge (MC): multiple choice question
Which of the following are part of the water cycle?
a)	rain, sun and glaciers
b)	the ocean, grass and sun
c)	glaciers, sun and grass
d)	rain, the ocean and glaciers
Challenge (C): define the term ‘ecosystem’
Super challenge (SC): How do living things depend on water?
Climate change and the water cycle (TRB1 and ENV PPT)
Students complete a Frayer diagram of the water cycle.
Using a model of the water cycle, students predict how changes affect the cycle.
Students will access the website Global Temperature by NASA, make observations of the trends in global data, and describe the relationship between variables of global temperature, ocean temperature, ice sheet mass and sea levels.
Rising sea levels (TRB1 and ENV PPT)
Students complete a practical investigation to model the effect of melting ice sheets on sea level and compare it to melting sea ice. Students conclude that melting ice sheets, such as glaciers, can cause the sea level to rise, which has implications for low-lying areas of the world.
The effect of climate change on ecosystems (TRB1 and ENV PPT)
Students watch and listen to The race against the rising seas | Healing Country (5:03), then answer questions about the effect of rising sea levels on the Warraber Island ecosystem.
	

	Impacts of present-day climate change
Investigate how satellites collect global data, including data on ocean temperatures, sea levels, and forest and ice cover, and examine how this data is used to evaluate the impact of climate change
Analysing data and information
Describe patterns and trends, including inconsistencies in data and information
Use knowledge of scientific concepts to draw conclusions that are consistent with evidence
Problem-solving
Develop evaluation criteria relevant to identified problems
	[bookmark: _Toc211862612]1.12 Satellites are on the job
Mini challenge (MC): name 3 main components of the water cycle.
Challenge (C): describe one way climate change affects the water cycle.
Super challenge (SC): explain how rising ocean temperatures affect the mass of ice sheets.
How satellites collect data (TRB1 and ENV PPT)
Students learn how satellites collect data. They investigate the method and sensors required to measure ocean temperatures, sea levels, forest and ice cover.
Satellite data to evaluate climate change (TRB1 and ENV PPT)
Students watch and listen to NASA's Research on Climate Change | Above and Beyond (6:03).
Students view a series of NASA satellite images of ice cover, identify patterns in data, draw conclusions, and develop evaluation criteria relevant to ice cover data.
Differentiation
Content: students access the Live Map of Satellite Positions to make observations about the types of satellites and the path of satellites above Australia.
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[bookmark: _Toc211862613]2. What actions are we taking to support a more sustainable future?
Table 5 – content and teaching and learning activities for essential question 2
	Content
	Teaching and learning activities
	Registration and evaluation notes

	Alternative resource use and recycling
Describe the causes of environmental pollution and discuss its implications
Analysing data and information
Describe patterns and trends, including inconsistencies in data and information
· Describe relationships between variables
· Use graphed data from investigations to extrapolate or interpolate information to make predictions
	[bookmark: _Toc211862614]2.1 Causes of environmental pollution
Environmental pollution (TRB2 and ENV PPT)
Students draw on prior knowledge to identify examples, causes and impacts of environmental pollution in a provided image.
Define the term ‘environmental pollution’ and identify that harmful materials introduced to the environment are called pollutants. Students complete an activity that matches the types of environmental pollution with their descriptions.
Students categorise different types of pollution as natural or caused by human activity. They complete a table summarising the types of environmental pollution, including images, definitions and possible causes for each type of pollution.
Implications of pollution (TRB2 and ENV PPT)
Students watch Air Pollution 101 | National Geographic (3:52), and then complete a quick write on the impacts of air pollution.
Discuss with students that air pollution is a key concern globally, but more so in some countries compared to others. Watch Coronavirus: Smog pollution in Delhi vanishes - BBC News (0:42). Discuss with students the noticeable change in air pollution that occurred during the COVID-19 pandemic in Delhi and ask students to suggest reasons for this.
Students complete a case study to analyse data on air pollution and its impacts, identify trends and patterns in data, describe relationships between variables and make predictions.
	

	Alternative resource use and recycling
Research how Aboriginal and Torres Strait Islander Peoples have developed sustainable harvesting practices and Cultural protocols based on deep ecological understandings
Analysing data and information
Describe patterns and trends, including inconsistencies in data and information
Use graphed data from investigations to extrapolate or interpolate information to make predictions
Analyse the validity of information from secondary sources
	[bookmark: _Toc211862615]2.2 Sustainable harvesting by Aboriginal and Torres Strait Islander Peoples
Mini challenge (MC):
Which of the following are examples of environmental pollution? (Select all that apply)
a)	smoke released from factory chimneys into the air
b)	leaves falling naturally from trees in autumn
c)	chemicals leaking into a river from a nearby farm
d)	the sound of birds singing in a forest
e)	excessive outdoor lighting in a city at night
Challenge (C): list 2 human activities that cause air pollution and describe how they contribute to it.
Deep ecological understandings (TRB2 and ENV PPT)
Define sustainable harvesting practices as methods of extracting resources that do not deplete the population or damage the environment.
Discuss a local example of how Aboriginal People in your area demonstrate deep ecological understandings of the local environment.
Note: the example provided in TRB2 may not be relevant for all Aboriginal groups across NSW. Teachers are encouraged to engage with local community groups and seek relevant local examples.
Kinship and Totems (ENV PPT)
Outline Kinship systems and Totems as an example of cultural protocols in Aboriginal Culture.
Students watch the video Aboriginal Kinship Presentation: Totems (3:51). Discuss with students the Cultural Protocols aligned with Totems.
Brewarrina Fish Traps and the Murray cod (TRB2)
Students engage in a case study on the Brewarrina Fish Traps and the Murray cod to learn about how Aboriginal Peoples sustainably harvested fish. Students learn about Cultural Protocols and Totems, gaining an understanding of how these practices contribute to sustainable harvesting. Students will analyse graphs to make predictions about the impact of cultural protocols on Murray cod populations.
Nation Totem research (TRB2 and ENV PPT)
Students complete a research task on an Aboriginal Nation Totem, and the environmental pollution that is impacting it. Students present their research in the form of a scientific poster.
Students use the criteria for evaluating Aboriginal and Torres Strait Islander secondary sources to evaluate the validity of information from one secondary source used in their research.
Differentiation
Product: to further support students, the Nation Totem research task may be completed as a group activity.
To extend students, individuals or groups may give a short presentation to the class on the findings of the Nation Totem research task.
	

	Alternative resource use and recycling
Discuss alternatives to the current resource use, including how to reduce, reuse and recycle
Analysing data and information
Use knowledge of scientific concepts to draw conclusions that are consistent with evidence
Synthesise data and information to develop evidence-based arguments
Evaluate conclusions and evidence, including identifying sources of uncertainty and possible alternative explanations
Analyse the validity of information from secondary sources
Problem-solving
Select suitable strategies and implement them to solve an identified problem
	[bookmark: _Toc211862616]2.3 Reduce, reuse, recycle
Checkpoint: quick quiz on content prior knowledge.
Mini challenge (MC): multiple choice question
Burying our waste underground in a landfill is an example of which type of pollution?
A) air pollution
B) light pollution
C) land pollution
Challenge (C): define waste management.
Super challenge (SC): describe one implication of pollution.
Note: waste management has been completed in Stage 3. Students may need support to recall key concepts.
Australia’s waste problem (TRB2 and ENV PPT)
Engage students’ prior knowledge on how we organise our waste.
Students watch the video Waste Crisis As Landfills Become Dangerously Full (7:24). They then use data to develop evidence-based arguments about the state of waste and recycling in Australia.
Students use a scaffold to evaluate the validity of information presented in the National waste and resource recovery report 2024.
The 3 R’s (TRB2 and ENV PPT)
Define terms reduce, reuse and recycle and prompt students to provide examples of opportunities for each in their everyday life. Explain the hierarchical nature of dealing with waste.
Students read scenarios of waste in everyday life and highlight examples of reducing, reusing and recycling waste. Students then answer questions about preferred opportunities to deal with waste.
Note: lesson 2.5 Innovations in recycling provides 2 options for practical investigation, requiring students to measure the rate at which mealworms consume polystyrene or the rate at which worms and black soldier fly larvae break down food waste. It is advised to initiate this practical investigation during lesson 2.3 Reduce, reuse, recycle to allow for an appropriate length of time to obtain measurable results.
	

	Alternative resource use and recycling
Describe current processes for recycling materials
Problem-solving
Develop evaluation criteria relevant to identified problems
Evaluate different approaches used to solve problems
	[bookmark: _Toc211862617]2.4 How do we recycle materials?
Checkpoint: quick quiz on content from a previous lesson.
Mini challenge (MC): multiple choice question
Which of the following waste reduction strategies is the most preferable?
A) recycle
B) refuse
C) reduce
Challenge (C): define recycling.
The recycling process (TRB2 and ENV PPT)
Students watch What happens to your recycling on the Sunshine Coast? (6:10). They use information from the video to complete a flow chart outlining how recyclable materials are sorted, processed and recycled.
Return and earn (TRB2 and ENV PPT)
Students will evaluate the Return and Earn program as a solution to Australia’s waste problem by learning how to create evaluation criteria that are relevant to the problem.
Then, using computers, they will gather information and data on the Return and Earn program by using the impact calculator. Students then evaluate the Return and Earn program using the criteria they developed during the activity above.
Note: the Return and Earn program has been chosen as a focus due to its broad reach and applicability across NSW. Teachers may choose to study other recycling programs, for example: B-cycle, MobileMuster, TerraCycle.
Checkpoint: What types of environmental pollution could the Return and Earn program reduce?
	

	Alternative resource use and recycling
Investigate how scientists have developed innovative ways to recycle materials
Analysing data and information
Assess the validity and reliability of first-hand data
Synthesise data and information to develop evidence-based conclusions
Evaluate conclusions and evidence, including identifying sources of uncertainty and possible alternative explanations
Problem-solving
Use cause-and-effect relationships and models to explain ideas and make predictions
Assess the solutions proposed based on the relevant evaluation criteria
Evaluate claims using scientific knowledge and findings from investigations
	[bookmark: _Toc211862618]2.5 Innovations in recycling
Checkpoint: quick quiz on content from a previous lesson.
Mini challenge (MC): true or false question
True or False? Recycled glass can be used in construction to make road base.
Challenge (C): list 3 items that can be recycled at a Material Recovery Centre (MRC).
Super challenge (SC): describe the impact of a local recycling program.
Women in Science: Veena Sahajwalla (TRB2 and ENV PPT)
Students watch the video, Recycling revolutionary Veena Sahajwalla turns old clothes into kitchen tiles | Australian Story (29:01).
They create a good news story about one of Veena Sahajwalla’s innovations in recycling.
Note: this lesson involves a practical investigation requiring students to measure the rate at which mealworms consume polystyrene. It is advised to initiate this practical investigation during lesson 2.3 Reduce, reuse, recycle to allow for an appropriate length of time to obtain measurable results.
Practical investigation – mealworms and polystyrene (TRB2 and ENV PPT)
Note: select either this practical investigation using mealworms and polystyrene, OR the subsequent investigation looking at food waste processing by worms and black soldier fly larvae.
Students watch the video Stanford study shows mealworms can eat toxic plastic additives (1:27). They then complete a practical investigation to determine whether mealworms eat polystyrene and evaluate a claim using data from the investigation.
Practical investigation – worms and black soldier fly larvae food waste processing
Conduct a controlled investigation to compare the food waste processing efficiency of worms and black soldier fly larvae. Students document the change in mass of food waste over several days for each treatment. Students calculate the percentage decrease in mass and write a discussion and conclusion for the provided claim.
	

	Environmental sustainability in context
Discuss the link between human activity and one specific environmental pollution concern
Analysing data and information
Describe relationships between variables
Problem-solving
Select suitable strategies and implement them to solve an identified problem
	[bookmark: _Toc211862619]2.6 How has human activity caused environmental pollution?
Challenge (C): describe how innovations such as green ceramics can improve sustainability.
Super challenge (SC): assess the importance of sustainable solutions to waste management, including the use of mealworms and green ceramics.
CFCs and the hole in the ozone layer (TRB2 and ENV PPT)
Students watch and listen to Whatever happened to the hole in the ozone layer? - Stephanie Honchell Smith (5:12).
Students complete research on CFCs (chlorofluorocarbons) and the hole in the ozone layer.
Note: CFCs and the hole in the ozone layer have been chosen as examples of global issues that clearly show a cause-and-effect link between human activity and environmental pollution. Other topics might include space junk, fossil fuel-powered vehicles or the oceanic garbage patch.
Food waste in schools (TRB2 and ENV PPT)
Share data on school food waste.
[bookmark: _Hlk211864862]Share further information on organic food waste in schools using the website Solving organic waste – NSW School infrastructure. In Program resources – Teaching resources – Whole School Training, there is a supporting SOW High school student presentation that could be used to explain the connections between school food waste and sustainability.
In small groups, students research and develop a plan for reducing food waste in their school. Students work through a modified design thinking process where they:
Step 1: define the problem.
Step 2: ideate and focus. Ideate or brainstorm solutions. Then, review the solutions and focus on one that has a high impact and low effort.
Step 3: prototype and pitch. Outline a procedure for implementing the solution and then design a pitch to the school’s Principal.
Step 4: evaluate. Reflect on how they will evaluate the solution to determine its success.
	

	Sustainability
Apply scientific understanding to propose valid solutions to identified problems relating to sustainability
Alternative resource use and recycling
Describe the causes of environmental pollution and discuss its implications
Environmental sustainability in context
Discuss the link between human activity and one specific environmental pollution concern
Analysing data and information
Describe relationships between variables
Problem-solving
Select suitable strategies and implement them to solve an identified problem
	[bookmark: _Toc211862620]2.7 Assessment task
Students to complete Environmental sustainability – assessment task. Details about the task and how to facilitate it are provided in the assessment document.
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[bookmark: _Toc211862621]Overall program evaluation
[bookmark: _Capturing_student_voice][bookmark: _Toc148102528][bookmark: _Hlk148102399]Collating ongoing evaluations and reflecting on the strengths and areas for development within the program creates opportunities to enhance student outcomes. The following prompts can be used to support your evaluation of the program:
· Did the program assist all students to improve their learning?
· How could the sequencing of the program be improved?
· What did the student evaluations of the program indicate? How can these be actioned to improve the program?
· The strategies and resources that were most effective for student learning were …
· Teaching strategies and resources that would benefit from review and refinement are …
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