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[bookmark: _Toc209097239]Rationale
[bookmark: _Toc112681289]The NSW Department of Education publishes a range of curriculum support materials, including samples of lesson sequences, scope and sequences, assessment tasks, examinations, student and teacher resource booklets, and curriculum planning and curriculum evaluation templates. The samples are not exhaustive and do not represent the only way to complete or engage in each of these processes. Curriculum design and implementation is a dynamic and contextually-specific process. While the mandatory components of syllabus implementation must be met by all schools, it is important that the approach taken by teachers is reflective of their needs and faculty or school processes.
[bookmark: _Hlk112402278][bookmark: _Hlk112408500][bookmark: _Hlk112408586][bookmark: _Hlk112408794]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). A program is developed collaboratively within a faculty. It differs from a unit in important ways, as outlined by NESA on their Advice on units page. A unit is a contextually-specific plan for the intended teaching and learning for a particular class for a particular period. The organisation of the content in a unit is flexible and it may vary according to the school, the teacher, the class and the learning space. They should be working documents that reflect the thoughtful planning and reflection that takes place during the teaching and learning cycle. There are mandatory components of programming and unit development, and this template provides one option for the delivery of these requirements.
This resource has been developed to assist teachers in NSW Department of Education schools to create learning that is contextualised to their classroom. It can be used as a basis for the teacher’s own program, assessment, or scope and sequence, or be used as an example of how the new curriculum could be implemented. The resource has suggested timeframes that may need to be adjusted by the teacher to meet the needs of their students.

[bookmark: _Toc209097240]Overview
Description: this program of learning addresses the syllabus’ focus area – Earth’s natural systems. The lessons and sequences in this program of learning are designed to allow students to develop the knowledge and skills to investigate the diverse landscapes of the Earth’s surface and its distinctive physical features to inspire curiosity and wonder. The student resource booklet can be found on the Planning, programming and assessing geography 11–12 webpage, and should be used in conjunction with this program.
During Weeks 1 to 2 of the program, students explore the diversity of Earth’s natural systems and people’s varied connections to nature. They examine key factors affecting system functioning, including latitude, altitude, continentality, oceanity and seasonality.
During Weeks 3 to 7 of the program, students will examine in more detail the processes, cycles and circulations of atmospheric, hydrological, geomorphic and ecological systems. Students will develop a comprehensive understanding of the dynamic interplay between characteristics of Earth’s natural systems, as well as the factors affecting their functioning.
During Weeks 8 to 10 of the program, students undertake a fieldwork activity examining the natural processes, cycles and circulations that have changed the land and water cover of Mount Kosciuszko, including using fieldwork data in completing an assessment task.
Duration: this program of learning is designed to be completed over a period of approximately 10 weeks in 60-minute lessons but can be adapted to suit the school context. Due to the complexity of content in Weeks 3 to 7, teachers may need to allocate more time for these content points where it is practical to do so. If teaching in Term 1 or 2, timings may need to be adjusted to accommodate the Geographical Investigation.
Explicit teaching: suggested learning intentions and success criteria are available for some lessons provided. Learning intentions and success criteria are most effective when they are contextualised to meet the needs of students in the class. The examples provided in this document are generalised to demonstrate how learning intentions and success criteria could be created.

[bookmark: _Toc112681290][bookmark: _Toc209097241]Outcomes
A student:
· GE-11-01 examines places, environments and natural and human phenomena, for their characteristics, spatial patterns, interactions and changes over time
· GE-11-02 explains geographical processes and influences, at a range of scales, that form and transform places and environments
· GE-11-05 analyses and synthesises relevant geographical information from a variety of sources
· GE-11-06 identifies geographical methods used in geographical inquiry and their relevance in the contemporary world
· GE-11-07 applies geographical inquiry skills and tools, including spatial technologies, fieldwork, and ethical practices, to investigate places and environments
· GE-11-08 applies mathematical ideas and techniques to analyse geographical data
· GE-11-09 communicates and applies geographical understanding, using geographical knowledge, concepts, terms and tools, in appropriate forms
Geography 11–12 Syllabus © NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2022.


[bookmark: _Toc209097242]Overview of Earth’s natural systems
[bookmark: _Toc209097243]Week 1 – overview of the uniqueness and diversity of the Earth
Teacher note: examples included in the syllabus are provided to support delivery of course content. These examples are not mandatory and teachers may choose to use the examples provided or select appropriate alternatives.
These learning intentions and success criteria are general and should be contextualised to suit your school and students’ needs.
Table 1 – learning intentions and success criteria for Week 1
	Learning intentions
	Success criteria

	Students:
develop an understanding of the concepts of inspirational landscapes, biodiversity hotspots and great wildlife migrations
explore the changing connections between people and nature, including the concepts of intrinsic value and global commons, and discuss the roles and responsibilities humans have in protecting the environment
explore Aboriginal and Torres Strait Islander connections to Country
use geographical tools to investigate patterns and values in Earth’s environments.
	Students can:
identify and describe key features of inspirational landscapes and explain why they are considered inspirational
engage in class discussions on the changing connections between people and nature, the intrinsic value of the environment and the role of humans as stewards of the Earth
collaboratively create a mind map summarising the key characteristics, types, challenges and importance of global commons
describe the importance and uniqueness of Aboriginal and Torres Strait Islander peoples’ connections to Country
use maps, spatial technologies and satellite images to identify key environmental features.


Table 2 – overview of the uniqueness and diversity of the Earth
	Outcomes and content
	Teaching and learning activities
	Registration and evaluation notes

	GE-11-01, GE-11-05
Nature as a source of wonder
Example(s):
Inspirational landscapes.
Biodiversity hotspots.
Great wildlife migrations across air, land and sea.
Geographical tools
· Maps
· Photographs
· Spatial technologies
	Use the text in Activity 1 – inspirational landscapes in the resource booklet to introduce the concept of inspirational landscapes. Students access the UNESCO World Heritage List and select an inspirational landscape image. Identify the key features of the landscape that make it inspirational.
Activity 2 – biodiversity introduction – students complete a cloze passage as an introduction to biodiversity.
Activity 3 – exploring biodiversity with spatial technologies – students use the terrestrial biodiversity and marine biodiversity layers in the National Geographic MapMaker to analyse species richness and rarity around the world.
Note: if students are not able to access spatial technologies on their own device, either display the maps on the board for the class to see, or find atlas maps as an alternative.
Activity 4 – wildlife migrations – students access and read the first paragraph of Nature’s Most Impressive Animal Migrations. Provide a definition for ‘migration’. Students watch 3 video clips showing land, sea and air migrations and complete the table in Activity 4 – wildlife migrations.
Checking for understanding: techniques such as choral response, response cards and cold calling should be used to ensure students understand essential terms such as ‘biodiversity’.
Differentiation: use glossaries, visual dictionaries and/or bilingual dictionaries to assist with vocabulary activities. Allow students to control pace and start/stop for videos where possible. Consider explicitly offering tiered extension tasks for students ready to analyse competing values or worldviews in land management.
	

	People’s connection to the natural world and why it can vary
Example(s):
Proximity to nature.
Worldview.
Aboriginal Peoples’ connection to Country.
The ‘overview effect’.
Geographical tools
· Satellite images
· Remote sensing data
	Ask students the following question as an activation of prior knowledge prompt. ‘Have you ever been in an airplane, or stood on a mountain or lookout, where you could see far into the distance – cities, coastlines or even the curve of the Earth? How did seeing the world from above make you feel or change how you thought about it?’
Access the second video from NASA’s Earth Science and Remote Sensing Unit Highlights (3:20) video and discuss:
How might it feel to see the Earth from space?
As a class, read through the prompts in Activity 5 – people’s connections to the natural world, and complete the activities as an introduction to the concept of proximity to nature.
Access the text in Activity 6 – variations with people’s connections to the natural world and complete the activities as an introduction to the concepts of worldview, the overview effect and Aboriginal peoples’ connections to Country.
Complete a class discussion about the changing connections between people and nature. Use the following statements to stimulate the discussion:
reduced proximity to nature (urbanisation and town planning)
changes in types of leisure (indoor and virtual recreation options)
changes in transport and work.
Activity 7 – how worldview influences our choices – students consider and reflect on how someone’s worldview might impact where they choose to live, and how this would impact their proximity to nature.
Access The Land Owns Us (6:14) and discuss Aboriginal peoples’ connection to Country and how it varies from those already discussed in the previous activity. Students attempt these questions prior to watching the video:
What do you think it means to be ‘connected to the land’?
How might Aboriginal peoples’ view of land be different from Western ideas of land ownership?
Checking for understanding: techniques such as choral response, response cards and cold calling should be used to ensure students understand essential terms such as ‘worldview’, ‘Country’ and the ‘overview effect’.
Differentiation: use glossaries, visual dictionaries and/or bilingual dictionaries to assist with vocabulary activities. Allow students to control pace and start/stop for videos where possible.
	

	The universal value of Earth’s environments
Example(s):
Intrinsic value.
	Provide students with definitions for: ‘universal value’, ‘intrinsic value’, ‘extrinsic value’, ‘global commons’, ‘tragedy of the commons’. Use examples and non-examples to deepen students’ understanding of these concepts.
Access the text in Activity 8 – intrinsic and extrinsic value for a brief introduction to intrinsic and extrinsic value. Students attempt exam-style short answer questions with supports, such as explicit instruction on short-answer writing technique, directive term definitions, modelling and worked examples.
Note: gradual release of responsibility principles are recommended for building writing capacity and reducing cognitive load. Annotated worked examples and/or incorrect worked examples along with teacher think-alouds can be used to highlight particular features of sample responses. With incorrect worked examples, teachers can model how to improve one aspect of the response. Students could then complete a similar activity.
Checking for understanding: use techniques such as gesture voting to indicate if a range of examples have intrinsic or extrinsic value. Cold calling could be used to ask students for their reasoning.
	

	GE-11-01, GE-11-05
The universal value of Earth’s environments
Example(s):
The global commons.
	Introduce the concept of global commons to students with reference to the text in Activity 9 – the global commons introduction in the resource booklet.
Provide definitions for: ‘global commons’ and ‘tragedy of the commons’. Use examples and non-examples to deepen students’ understanding of these concepts.
Access the text in Activity 9 – the global commons introduction, and engage with the Think-Pair-Share activity, as an introduction to the concept of the global commons.
Activity 10 – the tragedy of the commons – access What is the tragedy of the commons? (4:57). Before watching, students consider 3 questions in the resource booklet.
Activity 11 – the importance of the global commons – complete a table indicating if a range of examples are or are not part of the global commons. Complete exam-style questions using gradual release of responsibility techniques.
Checking for understanding: use techniques such as gesture voting to indicate if a range of examples are considered part of the global commons. Cold calling to ask students for their reasoning.
Differentiation: access Global commons to answer this question: ‘Which might be the most at-risk global commons in the next 50 years, and why?’
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[bookmark: _Toc209097244]Week 2 – characteristics of Earth’s natural systems and factors affecting their functioning
These learning intentions and success criteria are general and should be contextualised to suit your school and students’ needs.
Table 3 – learning intentions and success criteria for Week 2
	Learning intentions
	Success criteria

	Students:
understand the concepts of latitude and longitude, and their role in determining a location on Earth and global weather patterns
analyse the impact of Earth’s tilt, rotation and differential heating on climate variations and global weather patterns
investigate the effect of altitude and elevation on temperature and ecosystems
explore the influence of continentality and oceanity on regional climates
examine the Earth’s seasonality, including the differences between Indigenous and Western seasonal calendars
use spatial technologies to map and analyse climate and geographic patterns
construct and interpret a scatter graph to analyse the relationship between geographic variables.
	Students can:
accurately define latitude and longitude and explain how they form a coordinate system and global weather pattern
describe how Earth’s tilt and rotation influence the distribution of heat and the movement of the tropical rain belt
explain how altitude and temperature impact various ecosystems
discuss the factors that cause coastal regions to have different climate characteristics compared to inland areas, such as temperature range and precipitation patterns
create and interpret climate graphs and analyse seasonal variations in relation to Earth’s tilt and orbit
compare and contrast Indigenous and Western seasonal calendars and appreciate the importance of seasonal understanding in managing Country for Aboriginal and Torres Strait Islander peoples
actively participate in group discussions, presentations and collaborative activities demonstrating their understanding of the concepts covered in the teaching activities
use spatial technologies to interpret and construct maps
compare climatic patterns across regions using mapped data
construct a scatter graph using data on altitude, latitude and temperature
use a capacity matrix to identify what they understand and need to learn regarding latitude and longitude.


Table 4 – characteristics of Earth’s natural systems and factors affecting their functioning
	Outcomes and content
	Teaching and learning activities
	Registration and evaluation notes

	GE-11-01, GE-11-02, GE-11-05, GE-11-08, GE-11-09
Characteristics of Earth’s natural systems and factors affecting their functioning
Example(s):
Latitude.
Geographical tools
· Latitude and longitude
	Access Longitude and latitude explained (2:33), Differential heating and Annual Migration of Tropical Rain Belt to answer questions on latitude and longitude in Activity 12 – latitude and longitude.
Use an internet image search to view diagrams showing differential heating. Write a brief explanation of how differential heating influences temperatures at different latitudes.
Use the instructions in Activity 13 – latitude and longitude diagram to construct an annotated diagram that demonstrates the Earth’s hemispheres, the equator and the poles. The diagram should also show the difference in the concentration of the Earth’s rays due to the curvature of the Earth.
Students use the capacity matrix in Activity 14 – latitude and longitude capacity matrix as a self-assessment tool. This tool could also be used to develop a list of possible misconceptions and subsequent diagnostic questions.
Note: Chunking and sequencing techniques are essential for this lesson as there are a number of potential misconceptions students may hold about latitude and longitude. For example, thinking both are measured from the same point or that lines of longitude are parallel. Students may also confuse geographic coordinates with grid or area references used on maps. Before introducing interpolation on topographic maps, ensure students can confidently read degrees and minutes, as this step can overwhelm those without strong map-reading fluency. Teachers should create carefully crafted multiple choice questions to determine any misconceptions that students might have with their understanding of latitude and longitude. When creating questions, teachers should be guided by the capacity matrix in the resource booklet. Depending on the level of understanding of the students, several lessons may be needed for latitude and longitude using explicit teaching techniques. Teachers should use retrieval practice strategically in the days and weeks following this lesson. Multiple opportunities to retrieve and encode will result in students having stronger connections between the elements of knowledge, and more opportunities for misconceptions to be identified and corrected.
Checking for understanding: use exercises such as mini whiteboards, response cards or gesture voting to allow students to respond to multiple choice or true/false questions.
Differentiation: use visual and multimedia examples to support understanding of geographical concepts. Provide visual aids, such as maps and diagrams, to support understanding of these concepts. Scaffolds for the annotated diagram could be beneficial for some students.
	

	Characteristics of Earth’s natural systems and factors affecting their functioning
Example(s):
Altitude.
Geographical tools
· Scatter graphs
· Spatial technologies
· Mapping
	Watch David Attenborough’s Galapagos – (Episode 2) (from 18:19–20:44) and answer:
How can topography and altitude influence rainfall?
Access the text in Activity 15 – how altitude and latitude impact temperature, as well as National Geographic MapMaker 4.0 to complete a table with the altitude and latitude of 9 places and plot them on a blank world map or with a spatial technologies tool such as Google My Maps.
Note: the 9 places have been carefully chosen to show combinations of a range of low, mid and high altitudes with low, mid and high latitudes. For example, students will be able to see that Singapore, which is almost on the Equator and almost at sea level, is warmer and has a smaller range of temperatures than Nairobi and Quito, which are also near the equator but at higher altitudes. At the other extreme, the impact of high latitude and high altitude can be seen in Vostock Station, Antarctica. If completing this activity using National Geographic MapMaker 4.0, the Measure – Coordinates tool allows users to see latitude and longitude in a variety of formats at the same time. This will help students with their understanding and mastery of different systems for coordinates.
Use sources such as National Geographic MapMaker 4.0 or Google Earth Ecuador and The Weather Channel to record the altitude, latitude and temperature data of 6 places in Ecuador, completing the table in Activity 16 – scatter graphs.
Use this data and the instructions in the resource booklet to create a scatter graph. A video tutorial such as Scatter Graphs: What are they and how to plot them (2:37) might also be helpful as a quick introduction to scatter graphs.
Create a scatter graph illustrating data collected in the previous activity and answer the reflection questions from the resource booklet.
Checking for understanding: techniques such as choral response can be used. For example, places with low latitudes have higher … ‘temperatures’. Mini whiteboards can be used to check students understand that temperatures drop 6.5˚C for every 1000m of altitude.
Differentiation: students may need more than one lesson to complete these activities. To reduce the time needed, teachers could provide the data for these activities.
	

	Characteristics of Earth’s natural systems and factors affecting their functioning
Example(s):
Continentality.
Oceanity.
Geographical tools/skills
· Latitude and longitude
· Choropleth maps
· Identify and describe spatial patterns and associations, relationships, networks, linkages and evidence of change, within and between regions or areas, using a range of maps
· Climate graphs
	Use the NESA glossary and other sources to develop Frayer diagrams for both ‘continentality’ and ‘oceanity’.
Note: the ‘tea and toast analogy’ helps explain the difference between ocean and land influences on climate. Land (like toast) heats up and cools down quickly, leading to more extreme temperatures – this is continentality. Water (like tea) changes temperature slowly, helping to moderate nearby climates – this is oceanity.
Activity 17 – the impact of altitude on plants – students research the influence of altitude on the growth of grape vines.
Activity 18 – analysing rainfall maps – students access the Bureau of Meteorology’s (BOM) Recent and historical rainfall maps and engage with the questions in the resource booklet to analyse rainfall patterns. The choropleth map reveals trends such as higher average annual precipitation on the east coast than the west coast and higher average annual precipitation in coastal areas compared with inland areas. The contrast between areas north and south of the Tropic of Capricorn highlights the influence of latitude.
Review Climate statistics for Australian locations and compare the temperature range between an inland city like Canberra and a coastal city like Sydney. In the response, consider the geography and climate of the cities. For example, Canberra is located inland, which means it experiences a continental climate with greater diurnal and seasonal temperature ranges. Sydney is located on the coast, which means it experiences a maritime climate with more moderate temperatures.
Use a graphic organiser to support your response and show the steps involved in analysing the temperature range of both cities. Create boxes for each step such as ‘Gather temperature data’ or ‘Process or interpret the data’. Connect them with arrows to demonstrate the process.
Brainstorm factors that account for why inland areas experience a greater temperature range than coastal cities like Sydney. Examples of these factors include temperature range, elevation, distance from water bodies, prevailing winds and ocean currents.
Students engage with Activity 19 – continentality and oceanity, completing Frayer diagrams as a deep dive into the concepts of continentality and oceanity.
Note: gradual release of responsibility techniques should be used in this lesson. Before asking students to analyse the rainfall map of Australia, show students a similar map from a different continent and model the analysis.
	

	Characteristics of Earth’s natural systems and factors affecting their functioning
Example(s):
Seasonality.
Geographical tools
· Climate graphs
	Use the following quiz questions to spark curiosity and challenge assumptions, revealing common misconceptions about seasons before diving into the content.
· Summer occurs when the Earth is closest to the sun. True or false?
· Places near the equator are warmer because they are closer to the sun. True or false?
· How does the tilt of the Earth’s axis lead to the occurrence of seasons?
· Which latitudes on Earth receive the most intense sunlight during solstices and equinoxes?
Access the text in Activity 20 – climate graphs and Seasons (5:38). Record the seasons in the northern and southern hemispheres in the table provided in the resource booklet.
Students use the capacity matrix in Activity 21 – interpreting climate graphs capacity matrix to reflect on the knowledge and skill components of climate graphs. The data should be used to inform next steps in teaching. The capacity matrix can also be used to generate a list of misconceptions students might hold about each element. These can be used to develop check for understanding questions.
Students access Indigenous seasonal calendars, Indigenous weather knowledge and About the Indigenous seasonal calendars to answer questions in Activity 22 – Indigenous seasonal calendars.
Access previous Geography HSC exam papers archive to see some different types of climate graphs and some of the types of questions that might be asked in an exam. Apply gradual release of responsibility techniques such as modelling, worked examples and ‘I do, we do, you do’.
2016 HSC Examination. Question 5 and Stimulus Booklet – Source C.
2019 HSC Examination. Questions 1 and 2 and Stimulus Booklet – Sources A and B.
Checking for understanding: techniques such as choral response, mini whiteboards and cold calling are essential for the climate graphs activities.
	




[bookmark: _Toc209097245]Week 3 – atmospheric systems
These learning intentions and success criteria are general and should be contextualised to suit your school and students’ needs.
Table 5 – learning intentions and success criteria for Week 3
	Learning intentions
	Success criteria

	Students:
understand global atmospheric circulation and its impact on weather and climate patterns
understand the layers of Earth’s atmosphere, their characteristics and their relationship with temperature changes
interpret Earth’s energy budget and understand the factors that influence the balance of absorbed sunlight and radiated heat
understand that El Niño–Southern Oscillation (ENSO) is one of several global systems influencing Australia’s weather and climate
develop knowledge of the factors that influence weather forecasting, and the complex phenomena of El Niño and La Niña and their effects on global climate patterns.
	Students can:
accurately describe the processes of global atmospheric circulation and explain its influence on weather and climate patterns
interpret synoptic charts to identify pressure systems, wind direction and likely weather conditions
identify and explain the characteristics of each layer of the Earth’s atmosphere, as well as graph and interpret temperature changes in these layers
analyse Earth’s energy budget and heat map and discuss the factors that affect the balance of absorbed sunlight and radiated heat in different areas
explain the importance of Earth’s surface albedo and how it affects the amount of solar radiation used for heating
describe the 3 large atmospheric cells in both hemispheres and their role in global atmospheric circulation, including the effects of semi-permanent areas of high and low pressure on climatic zones
explain how ENSO influences Australia’s climate and identify other systems (such as the Indian Ocean Dipole) that also affect weather patterns
demonstrate an understanding of climatic influences, such as El Niño and La Niña, including reading and analysing diagrams
use the Southern Oscillation Index (SOI) to identify past El Niño and La Niña events and link them to real-world weather patterns.


Table 6 – atmospheric systems
	Outcomes and content
	Teaching and learning activities
	Registration and evaluation notes

	GE-11-02, GE-11-05, GE-11-06, GE-11-08, GE-11-09
The processes, cycles and circulations connecting natural systems
Including:
atmospheric systems
Example(s):
global atmospheric circulations
Geographical tools
· Latitude and longitude
· Thematic maps
	Use Activity 23 – atmospheric systems key terms to pre-teach vocabulary required for upcoming activities. Use sources such as BBC Bitesize, BOM Glossary and National Geographic to complete a table of key terms relating to atmospheric systems. Definitions could be provided by the teacher to reduce the time of this activity. Use checking for understanding techniques such as choral response, response cards and cold calling to ensure adequate understanding of the vocabulary before moving on to the next activities.
Differentiation: students may require additional vocabulary support. This could include extended vocabulary lists, visual dictionaries, bilingual dictionaries and/or clarification of technical or cultural terms.
Access the table in Activity 24 – layer of the atmosphere to create a simple diagram showing main features of the troposphere, stratosphere and outer layers of the atmosphere. This can be completed collaboratively or individually.
Access Earth’s Energy Budget and engage in a Think-Pair-Share using the discussion questions in Activity 25 – Earth’s energy budget in the resource booklet.
Note: Activity 24 – layer of the atmosphere has been carefully designed for students to engage with only the most essential aspects of the layers of the atmosphere that are relevant to the geography 11–12 course. This is due to the complexity of the concepts and the time restraints for the focus area. Teachers should prioritise essential geographical knowledge – such as the role of the troposphere in weather systems – over more advanced scientific content that falls outside the scope of the syllabus.
	

	The processes, cycles and circulations connecting natural systems
Including:
atmospheric systems
Example(s):
global atmospheric circulations
weather systems
Geographical tools
· Latitude and longitude
	Access What is global circulation? | Part one | Differential heating (2:50) and answer questions in Activity 26 – global atmospheric circulation 1 in the resource booklet.
Access What is global circulation? | Part Two | The three cells (3:35), Prevailing Winds and use the summary notes in Activity 27 – global atmospheric circulation 2 to create a diagram or flow-chart of global atmospheric circulation.
Note: this is important foundational knowledge that will enable students to better understand synoptic charts, and develop a deep understanding of some of the concepts in the Year 12 course. Given the complexity, explicit teaching strategies such as chunking and sequencing and checking for understanding are essential. It is recommended that students seek first to understand the Hadley cell, and then the Polar cell, before attempting to understand the Ferrel cell and the overall system. Whereas both the Hadley and Polar cells are powered by convection (warm air rising and cold air falling), the Ferrel (or mid-latitude cells) don’t start from heating and cooling, but from momentum transfer and interactions between the other 2 cells.
Checking for understanding: you could ask questions such as:
· What is the heat equator and why is it important?
· Why are most of the world’s deserts located at 30˚N or 30˚S?
· If a synoptic chart shows several low-pressure systems across northern Australia what season is this likely to be and why?
· If a synoptic chart shows several low-pressure systems or cold fronts south of Australia what season is this likely to be and why?
	

	The processes, cycles and circulations connecting natural systems
Including:
atmospheric systems
Example(s):
weather systems
Geographical tools
· Weather maps (synoptic charts)
	Access The art of the chart: how to read a weather map, view the embedded film clip (0:06), and complete questions in Activity 28 – weather maps (synoptic charts).
Access previous Geography HSC exam papers archive to see examples of questions that assess understanding of synoptic charts and weather interpretation. Apply gradual release of responsibility techniques such as modelling, worked examples and ‘I do, we do, you do’.
2015 HSC Examination. Questions 2 and 3.
Note: a capacity matrix for synoptic charts is recommended for students to see the many elements of knowledge and skill needed to be able to read and analyse weather maps.
Checking for understanding: techniques such as choral response, mini whiteboards, response cards and cold calling to ensure students understand the key elements of knowledge on weather maps as identified in the capacity matrix.
Work in pairs with Interactive Weather and Wave Forecast Maps to predict the weather for your location for 24 hours, 48 hours and one week in the future. Record predictions and check them against the actual conditions in the future.
	

	The processes, cycles and circulations connecting natural systems
Including:
atmospheric systems
Example(s):
atmosphere–ocean circulations
Geographical tools
· Graphs
· Visual representations
	As an introduction to climate influences such as ENSO, ask students to ‘think about a year in their lives that was really wet or really dry’.
Access the Southern Oscillation Index (SOI) history. Adjust the graph to show the past 25 years. Explain that below -7 indicates El Niño and above +7 indicates La Niña. Ask students if there was an El Niño or La Niña event during the dry or wet years they remembered.
Note: if teaching El Niño and La Niña for the first time, resources such as BOM – Understanding ENSO and Life and Times of El Niño (48:23) are recommended as professional learning resources. These concepts are complex. Chunking and sequencing techniques and checking for understanding techniques are essential.
Activity 29 – atmosphere–ocean circulations – pre-teach key terms to reduce cognitive load of the activities to follow. Provide definitions for terms such as ‘ENSO’, ‘El Niño’, ‘La Niña’, ‘trade winds’, ‘thermocline’, ‘upwelling’, ‘southern oscillation’, ‘southern oscillation index’, ‘Indian Ocean Dipole’, ‘Indian Ocean Dipole negative phase’ and ‘Indian Ocean Dipole positive phase’. Use check for understanding techniques such as response cards and mini whiteboards.
Access Understanding ENSO (4:13) and What is El Niño and how does it impact Australia? to explain the phenomenon of El Niño and La Niña.
Use a guided diagram to show normal (neutral) conditions, El Niño conditions and La Niña conditions in the Pacific Ocean. The diagrams should show the movement of winds, surface ocean currents, the thermocline, various air pressure systems and how they influence rainfall.
Check for understanding: use multiple choice hinge questions such as ‘Which direction do trade winds blow in normal conditions?’ to check for understanding of the key components of the 3 ENSO phases.
Access sources such as Southern hemisphere monitoring to check any current forecasts.
The 2009 Black Saturday Bushfire disaster occurred during a La Niña event. Access sources such as Understanding the Indian Ocean Dipole (3:32) to show that ENSO is not the only significant climate influence for Australia. Highlight that ‘positive phase’ Indian Ocean Dipole events that occurred in 2009 and 2019 were significant contributors to both the 2009 Black Saturday and 2019 Black Summer bushfires.
Differentiation: extension activity: What might be causing increased frequency of La Niña events and how might policymakers prepare for increased La Niña-related risks?
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These learning intentions and success criteria are general and should be contextualised to suit your school and students’ needs.
Table 7 – learning intentions and success criteria for Week 4
	Learning intentions
	Success criteria

	Students:
understand the key features and processes of the water cycle and the factors that influence precipitation patterns in different locations
understand the processes that lead to precipitation and the different mechanisms that cause air to rise in the atmosphere
interpret and process data on rainfall trends and heavy rainfall events in Australia and their implications
interpret choropleth maps to identify spatial patterns in environmental data
explore different types of water storages and their benefits, drawbacks and implications on the environment
investigate catchment functioning, including the construction of cross sections, transects and hydrographs, and analyse the factors that impact catchment functioning in different locations
investigate the features and function of local catchments using spatial technologies and topographic maps
construct and interpret cross-sections of catchments using topographic maps
determine the direction of river flow and calculate vertical exaggeration using map data.
	Students can:
draw and label the key features of the water cycle and explain their functions
discuss the closed nature of the water cycle and the role of plants and atmospheric circulations in the process
interpret choropleth maps to describe spatial patterns in rainfall across regions and explain what these patterns reveal about Australia’s climate
create an accurate flow chart of the precipitation process and use diagrams and a comparison table to explain how convectional, orographic and frontal uplift lead to rainfall
analyse and interpret data from the State of the Climate 2022 report to answer questions about rainfall trends and heavy rainfall events in Australia
identify different types of water storages, discuss their benefits and drawbacks, and research the percentage of water stored in various systems in Australia and worldwide
construct annotated diagrams of a catchment, create infographics on factors impacting catchment functioning, and present catchment stories based on their research
identify and annotate a local catchment using spatial tools and topographic maps, including key features such as watershed boundaries, tributaries, confluences, mouth and flow direction
calculate vertical exaggeration for a cross-section and explain why it is used
determine the direction of river flow using contour patterns and topographic features.




Table 8 – hydrological systems
	Outcomes and content
	Teaching and learning activities
	Registration and evaluation notes

	GE-11-02, GE-11-05, GE-11-06, GE-11-08, GE-11-09
The processes, cycles and circulations connecting natural systems
Including:
hydrological systems
Example(s):
precipitation patterns and cycles
Geographical tools
· Choropleth maps
· Topographic maps
· Graphs
	Ask students the following question as an activation of prior knowledge prompt. ‘Of all the places you have lived in or visited, do some always seem to have more rain than others?’
Access Average annual, seasonal and monthly rainfall maps and the choropleth map of Sydney in Activity 30 – precipitation pattern and cycles 1 in the resource booklet. Complete a Think-Pair-Share class discussion on the question: ‘What patterns can you see in these maps’?
Activity 31 – precipitation pattern and cycles 2 – use sources such as National Weather Service and Britannica to complete a table of key terms relating to atmospheric systems. Use checking for understanding techniques such as choral response, response cards and cold calling.
Create a flow chart showing the 6 stages of precipitation: uplift, cooling of air, condensation, droplet (including the role of nuclei), cloud formation and precipitation.
Complete a table outlining types of uplift such as convectional, orographic and frontal.
Create diagrams to show the processes of convectional, orographic and frontal uplift.
Investigate how factors that influence uplift – such as latitude and dominant weather patterns, topography, proximity to water bodies, surface heating, urban surfaces or vegetation cover, and seasonal patterns like monsoons – result in some places receiving more precipitation than others.
Access the Rain Shadow Effect (4:26) and the choropleth map average annual rainfall for Sydney in the resource book. Account for the variation in average annual rainfall between Campbelltown (700 mm) and the areas west of Wollongong (1200 mm to 1400 mm).
Refer to the Asia Pacific Regional Reference Map: Annual Precipitation and Regional Climate Maps: Asia to research the precipitation patterns for a selected location in Asia. Students use these sources to identify, describe and account for spatial patterns in precipitation across South-East Asia as outlined in Activity 32 – precipitation patterns in South-East Asia in the resource booklet.
Access the State of the Climate 2024 report (PDF 10.6 MB) from the State of the Climate 2024 website. Students refer to ‘Rainfall’ on pages 8 to 9 to attempt the questions in Activity 33 – climate data, supported by teacher modelling, worked examples and check for understanding questions.
Checking for understanding: use exercises such as mini whiteboards to ask questions such as ‘Which uplift process is responsible for rainfall near mountains?’ and ‘Which of the following is not needed for precipitation to occur: uplift, condensation, sunshine or nuclei?’
Differentiation: provide a pre-filled diagram of the precipitation process with selected stages left blank. Supply a visual word bank with key terms and icons for rainfall types and processes.
	

	The processes, cycles and circulations connecting natural systems
Including:
hydrological systems
Example(s):
water storages and flows
Geographical tools/skills
· Choropleth maps
· Proportional circles
· Graphs
· Interpret and analyse statistics to identify patterns, trends and relationships
· Flow charts
	Activity 34 – water storages and flows – create an annotated diagram of the hydrological cycle using separate colours to distinguish between flows and stores. Label flows such as evaporation, transpiration, evapotranspiration, condensation, precipitation, infiltration, percolation, surface runoff, subsurface runoff, groundwater flow and groundwater discharge. Label each process clearly and use arrows to show the direction of water movement. Label water stores such as the atmosphere, oceans, lakes, glaciers, aquifers, groundwater and dams.
Extension task: add the following to the diagram: sublimation, deposition, throughflow, interception and water table. Use a different colour or symbol to distinguish these extension features. Include a short, written explanation for one of the extension terms in context.
Using the water cycle diagram, conduct a Think-Pair-Share to explore and discuss the following questions:
Why is the water cycle referred to as a closed cycle?
What drives the water cycle?
Students create a flow chart of their school or suburb as an open hydrological system, showing natural and human flows and stores. They include inputs (such as rainfall, piped water), outputs (such as runoff, evaporation), and human interventions (such as bottled water use, irrigation, drainage systems). Students annotate how human actions alter natural water movement.
Use the Water in Australia 2019–20 (PDF 12.5 MB) report and the Energy Education website to complete Activity 35 – water storage in Australia and worldwide in the resource booklet, identifying the percentage of water stored in Australia and worldwide for the following: freshwater systems, oceans, groundwater, icecaps and glaciers, lakes, swamps and rivers.
Access Water Cycle – Stores and Flows (7:11) to complete the activities in Activity 36 – water stores and flows in the resource booklet.
Access Queensland Government Wetland Info – River flows (hydrograph) and the text in Activity 37 – flood hydrographs to complete activities relating to flood hydrographs, supported by teacher modelling, worked examples and check for understanding questions.
Access Regional NSW Dam Levels and Greater Sydney Dam Levels to find the current WaterNSW storage levels for your area. Are the levels what you expected? To what extent do they appear to be influenced by ENSO? (See the Southern Oscillation Index (SOI) since 1876 monthly graph).
In groups, examine a case study of a water storage project. Use the outline included in Activity 38 – water storage case study in the resource booklet to gain an overview of the case study options.
	

	The processes, cycles and circulations connecting natural systems
Including:
hydrological systems
Example(s):
catchment functioning
Geographical tools
· Thematic maps
· Topographic maps
· Spatial technologies
	Note: schools may like to consider conducting fieldwork in this section of the learning sequence by undertaking a geographical inquiry in a local catchment or sub catchment. Fieldwork examples that would align with this section of the learning sequence would include constructing a transect, recording river flow and constructing a hydrograph, or interviews with experts in the field.
Explore Beautiful Maps of the World’s Watersheds and discuss what the article means by ‘When Rivers Take the Long Way ‘Round’.
Open National Geographic MapMaker 4.0, turn on the Global Watersheds layer (by selecting Add layer, navigating to Water under the Categories menu and then selecting the plus sign next to Global Watersheds). Identify your local catchment (also known as a drainage basin), its source and the mouth or terminus. Using the Global Watersheds layer and the Black and White Outline basemap (by selecting Basemaps and then Black and White Outline), take a screenshot of your local catchment, then annotate it to show where the water flows – either to the ocean or to an inland basin. Use the Measure tool to calculate the size of your catchment. How does it compare to the Amazon basin (7.5 million km2) and Murray-Darling basin (1 million km2).
Using National Geographic – Tributary, tracing paper and topographic maps, construct an annotated diagram of a catchment that includes the following details:
watershed with relevant spot heights identified
tributaries and confluence(s)
mouth and/or delta
overland flow direction.
	

	The processes, cycles and circulations connecting natural systems
Including:
hydrological systems
Example(s):
catchment functioning
Geographical tools
· Topographic maps
· Cross sections
· Transects
· Vertical exaggeration
	Explicitly teach the concept of vertical exaggeration using sources such as Mapwork Vertical Exaggeration (6:14) and the text below.
Note: vertical exaggeration is used to make elevation changes more visible on cross-sectional diagrams by enlarging the vertical scale relative to the horizontal scale. This helps geographers better interpret subtle landform features that would otherwise appear too flat to analyse effectively. For example, if we showed a cross-section of Australia using the same scale for the vertical and horizontal axes, the entire continent would appear almost flat, making it difficult to see features like the Great Dividing Range. Vertical exaggeration makes these subtle elevation changes more visible and easier to interpret.
Access previous Geography HSC exam papers archive to see examples of questions that assess understanding of vertical exaggeration. Apply gradual release of responsibility techniques such as modelling, worked examples and ‘I do, we do, you do’.
2017 HSC Examination. Question 21c.
Note: both the concept and procedure for vertical exaggeration are complex. Use gradual release of responsibility and chunking and sequencing techniques to optimise the cognitive load of activities. Use multiple choice questions with mini whiteboards, response cards and/or cold calling to check for understanding.
Students access Cross sections and transects (2:53) and the topographic map of your catchment to draw a cross-section.
Note: if students are not familiar with cross sections and transects additional time will be needed to explicitly teach the concepts and procedures.
Calculate vertical exaggeration for the cross-section.
	

	The processes, cycles and circulations connecting natural systems
Including:
hydrological systems
Example(s):
catchment functioning
Geographical tools/skills
· Topographic maps
· Determine river flow
· Visual representations
· Maps
	Access previous Geography HSC exam papers archive to see examples of questions that assess understanding of the direction of river flow using topographic maps. Apply gradual release of responsibility techniques such as modelling, worked examples and ‘I do, we do, you do’.
2015 HSC Examination. Question 12.
Note: while the 2001 to 2024 HSC exams are not based on the current syllabus, the climate graph activities above, like many of the geographical tools have not changed significantly.
Provide definitions for key terms such as: ‘surface flow’ (also known as runoff), ‘subsurface flow’ (also known as through flow), ‘infiltration’, ‘percolation’ and ‘groundwater flow’.
Teacher guided class discussion – ‘What role did soil saturation play in the January 2011 Brisbane Floods?’
Refer to the Queensland Government Wetland Info – Hydrology webpage to answer questions relating to factors influencing hydrology in catchments in Activity 39 – factors influencing river catchments.
Activity 40 – catchment story – in groups, research and present a catchment story. A catchment story will outline how one NSW catchment has formed, including its key physical and human features.
	




[bookmark: _Toc209097247]Week 5 – geomorphic systems
These learning intentions and success criteria are general and should be contextualised to suit your school and students’ needs.
Table 9 – learning intentions and success criteria for Week 5
	Learning intentions
	Success criteria

	Students:
understand the fundamental concepts of plate tectonics and their role in shaping the Earth’s surface, including the formation of continents and geological features
investigate the impact of plate tectonics, volcanic eruptions and seismic activity on the Australian continent and surrounding regions
explore the process of soil formation and the factors that influence soil profiles, as well as the importance of soil management
examine the role of coastal and river processes in shaping landscapes and the formation of various landforms
analyse the cycles of weathering, erosion and deposition and their connection to the rock cycle, including the formation of different rock types
explain how weathering, erosion, transport and deposition connect to the rock cycle and rock types
use spatial technologies to investigate the global distribution of volcanoes and their relationship to tectonic boundaries.
	Students can:
accurately complete plate tectonics activities, using their knowledge of plate tectonic types and plate boundaries
analyse secondary information and answer related questions, demonstrating an understanding of the geological time scale and key events in Earth’s history
describe the changes in the Australian continent over time and the impact of tectonic plate movements on its geography, using Geographic information system (GIS) Australia – Evolution of a Continent as a reference
predict and analyse earthquake activity in Australia, using the GIS map of historical earthquakes of Australia and Topography of Australia poster
explain the formation of volcanoes and the role they play in shaping the Earth’s surface, using resources such as ‘How volcanic eruptions shape Earth’ and ‘Volcano and Astounding facts about a volcanic landscape’
identify and describe the main layers of soil profiles and the factors that influence soil formation, using resources like ‘Queensland Government – How soils form’ and engaging in a sediment analysis exercise
classify igneous, sedimentary and metamorphic rocks and describe how geomorphic processes recycle rock material over time
research and present information about river and coastal processes and their impact on landforms, demonstrating their understanding of erosion, transportation and deposition
use spatial data to map active volcanoes by type and analyse their global distribution in relation to tectonic plate boundaries.


Table 10 – geomorphic systems
	Outcomes and content
	Teaching and learning activities
	Registration and evaluation notes

	GE-11-01, GE-11-02, GE-11-05, GE-11-07, GE-11-08, GE-11-09
The processes, cycles and circulations connecting natural systems
Including:
geomorphic systems
Example(s):
processes at tectonic boundaries
Geographical tools
· Geographical information systems (GIS)
· Visual representations
· Proportional circles
	Discussion question: ‘How many countries occupy the Australian continent?’
Answer: Three – Australia, Papua New Guinea and Indonesia. This activity is designed to challenge students’ assumptions about the term continent, which is often misunderstood. Many students may be surprised to learn that the Australian continent includes not only Australia but also the island of New Guinea, and therefore Papua New Guinea and West Papua (part of Indonesia), based on strict geological definitions. Emphasise that this question refers to sovereign countries occupying the geological continent – it is not referring to states or Aboriginal Country. Also of note, New Zealand is not part of the Australian continent, as it sits on the submerged microcontinent Zealandia.
Ask students the following question as an activation of prior knowledge prompt. ‘In what ways could a Mars bar be used to describe the layers of the Earth?’ Then, show a basic cross-section diagram of Earth’s layers and ask students to label it (crust, mantle, outer core, inner core) based on what they already know or can infer.
Activity 41 – process at tectonic boundaries – use sources such as National Geographic and Geoscience Australia Classroom resources to define key terms such as: ‘tectonic plates’, ‘plate tectonics’, ‘lithosphere’, ‘asthenosphere’, ‘convection currents’, ‘continental drift’, ‘convergent boundary’, ‘divergent boundary’, ‘transform boundary’, ‘subduction’, ‘seismic activity’ and ‘intraplate earthquake’.
Differentiation: pre-teach additional terms as needed such as: ‘continent Gondwana’, ‘Ring of Fire’, ‘topography’, ‘volcano’, ‘earthquake’, ‘fault’, ‘mantle’, ‘crust’, ‘geological time scale’, ‘uplift’, ‘rift valley’ and ‘ocean trench’.
Access Plate Tectonic Types and Plate Boundaries to complete the activities in Activity 42 – plate tectonics.
Access and discuss the History of the Earth poster and answer questions in Activity 43 – history of the Earth.
Access Australia – Evolution of a Continent. Play the slideshow (0:21) revealing Australia’s land mass changes through time and complete the questions in Activity 44 – evolution of the Australian continent.
As a class, discuss how the Australian continent has undergone significant landmass and tectonic plate changes over time, including the separation from other continents and geological events that shaped its mountains, rivers and deserts.
Conduct online research to find maps that show seismic activity and/or intra-plate fault lines within Australia and access the GIS map of Historical earthquakes of Australia. Complete the activities in Activity 45 – Australia’s intra-plate seismic activity.
	

	The processes, cycles and circulations connecting natural systems
Including:
geomorphic systems
Example(s):
volcanic eruptions
Geographical tools
· Spatial technologies
	Use the instructions in Activity 46 – mapping Earth’s active volcanoes and Google My Maps to create a map of the world’s active volcanoes. Use the completed map to analyse the global spatial patterns of volcanoes. On which plate boundaries are shield, cinder and composite (stratovolcanoes) mostly located?
Navigate to Add layer, and under Categories browse the Earth Science map layers available in National Geographic Map Maker 4.0 to view map layers such as Tectonic Plate Boundaries, Volcanic Eruptions (Significant) and Earthquakes (Last 30 Days). Discuss the relationship between tectonic plate boundaries and seismic activity, such as earthquakes and volcanic eruptions.
Access How Volcanic Eruptions Shape Earth (3:44) and complete a Think-Pair-Share using the questions in Activity 47 – how volcanic eruptions shape Earth.
Note: the following questions could be completed as a modelled, guided and independent activity to demonstrate PEEL writing structures.
Review Astounding Facts About A Volcanic Landscape. Use a PEEL writing scaffold to answer each of the following prompts.
Explain how there are remnants of volcanos in Australia despite not being on the edge of tectonic plates.
Explain why volcanos can be described as both destructive and constructive.
Explain how the interaction between plate boundaries has shaped the Earth.
	

	The processes, cycles and circulations connecting natural systems
Including:
geomorphic systems
Example(s):
soil formation
Geographical tools
· Ternary graphs
· Fieldwork
	Activity 48 – key terms for soil formation – use sources such as Soil Science Australia and Soil Science Society of America define the key terms such as: ‘soil’, ‘parent rock’, ‘regolith’, ‘leaching’, ‘humus’, ‘minerals’, ‘organic matter’, ‘soil horizons’, ‘topsoil’, ‘subsoil’, ‘soil texture’, ‘soil fertility’, ‘soil profile’ and ‘pedogenesis’.
Use Queensland Government – What is soil? to engage with questions on soil profiles in Activity 49 – What is soil?
Use sources such as Reading Ternary Diagrams and Ternary plot basics (9:19) to explicitly teach the concept of ternary graphs, along with the procedure to construct and interpret them.
Access previous Geography HSC exam papers archive to see some different types of ternary graphs and some of the types of questions that might be asked in an exam. Apply gradual release of responsibility techniques such as modelling, worked examples and ‘I do, we do, you do’.
2016 HSC Examination. Question 16.
Note: What is the Process of Soil Formation and Factors That Affect Soil Formation? provides useful background information on soil formation and factors influencing soil formation. This resource might be useful for teacher professional learning. Teachers may also wish to create an alternative fieldwork task for this sequence. The illustration of soil profile could be replaced with an actual soil profile in the school or local environment. This could use the same discussion questions and include a horizon identification and soil ribbon task.
Soil Profiling: The Proper Tools (4:55) will support teacher understanding of the profiling process. At the end of this sequence on soil formation, teachers may consider including an HSC-style skills task pertaining to ternary graphs or provide soil data for students to construct a ternary graph.
Use the instructions in Activity 50 – soil identification to complete a sediment analysis exercise to identify and characterise the size and shape of soil materials in a given sample area(s) using a grain size card.
Access Australian Soil Classification (ASC) soil type map of NSW to explore soil data from around NSW.
Research and discuss the following:
identifiable characteristics in a soil profile for example, the B horizon of a Podosol soil is dominated by compounds of organic matter
parent material
porosity and water storage capacity
processes involved in soil formation of the soil type.
	

	The processes, cycles and circulations connecting natural systems
Including:
geomorphic systems
Example(s):
coastal and river processes
Geographical tools
· Photo sketch
· Visual representations
	Note: it is recommended that students investigate either coastal OR river processes in depth, rather than exploring both superficially. This program provides suggested activities for river processes. Teachers should exercise their professional judgement with this choice.
Access River erosion, transportation and deposition (2:09) and Erosion and sedimentation: How rivers shape the landscape (3:04).
Use the information provided in Activity 51 – river processes and engage with questions to develop understanding of the differences between weathering, erosion, transportation and deposition.
Choose a river landform created by erosional or depositional processes and complete a photo sketch of the feature that is annotated to explain how the feature is created.
	

	The processes, cycles and circulations connecting natural systems
Including:
geomorphic systems
Example(s):
cycles of weathering, erosion and deposition
	Create a mind map or infographic that shows the 2 main types of geomorphic processes:
tectonic processes – volcanism and earthquakes
gradational processes – weathering, erosion, transportation and deposition.
Use Weathering Types, further research and Microsoft Whiteboard to identify and describe:
physical weathering
chemical weathering
biological weathering.
Discuss the following questions:
What is physical weathering and how does it differ from chemical weathering?
How do temperature and pressure contribute to physical weathering?
What are the main processes involved in chemical weathering? How does oxidation contribute to chemical weathering?
How does organic or biological weathering differ from physical and chemical weathering?
Note: provide students with a selection of rock samples or images that can be used for the following activities. Have students correctly match the samples to their labels before starting.
Access National Geographic – The Rock Cycle to identify where in the cycle of weathering, erosion and deposition these samples belong and describe how each was formed, including the:
identification based on their physical characteristics such as colour, texture and composition
three main types of rocks: sedimentary, igneous and metamorphic.
As a class, discuss the following questions:
Why do we refer to the rock cycle as a cycle?
What is the relationship between the different stages of the rock cycle?
Why might the rock cycle be described as dynamic?
	




[bookmark: _Toc209097248]Week 6 – ecological systems
These learning intentions and success criteria are general and should be contextualised to suit your school and students’ needs.
Table 11 – learning intentions and success criteria for Week 6
	Learning intentions
	Success criteria

	Students:
understand the importance of natural processes, such as the carbon and nutrient cycles, in sustaining life on Earth
demonstrate how energy flows through ecological systems and identify the trophic levels in the flow of energy
recognise the characteristics of different terrestrial and marine ecosystems and the biotic and abiotic factors that shape them
analyse the patterns and reasons for animal migration and the links between migration and other natural systems
develop visual representations, such as maps and diagrams, to communicate complex geographical concepts and tools
spatial technologies to investigate and explain patterns in biodiversity across marine and terrestrial ecosystems
compare and distinguish between ecosystems, habitats and biomes using real-world examples.
	Students can:
explain the role of the carbon cycle in sustaining life on Earth and the differences between the slow and fast carbon cycles
identify the different trophic levels in the flow of energy, explain why energy is lost at each level, and describe how changes at one trophic level can lead to a trophic cascade that affects the whole ecosystem
describe the characteristics of different terrestrial and marine ecosystems and the factors that determine their type and location
analyse the patterns and reasons for animal migration and the links between migration and other natural systems, using examples and evidence to support their arguments
develop visual representations, such as maps and diagrams, to communicate complex scientific concepts accurately and clearly
identify and describe the nutrients within an ecosystem and explain how decomposition and weathering contribute to the movement of nutrients
show the factors that affect the biological productivity of terrestrial and ocean biomes and explain the relationship between biological productivity and biodiversity
explain the difference between ecosystems, habitats and biomes using real-world examples
use spatial data to identify biodiversity hotspots and explain patterns in marine and terrestrial ecosystems.




Table 12 – ecological systems
	Outcomes and content
	Teaching and learning activities
	Registration and evaluation notes

	GE-11-01, GE-11-02, GE-11-05, GE-11-08, GE-11-09
The processes, cycles and circulations connecting natural systems
Including:
[bookmark: _Hlk131056252]ecological systems
Example(s):
energy flows
	Activity 52 – key terms for energy flows – use sources such as Khan Academy and BBC Bitesize to define key terms such as: ‘energy flow’, ‘photosynthesis’, ‘biological productivity’, ‘trophic levels’, ‘autotroph’, ‘heterotroph’, ‘producers’, ‘primary consumers’, ‘secondary consumers’, ‘tertiary consumers’, ‘food chains’, ‘food webs’, ‘trophic cascade’, ‘niche’, ‘apex predators’ and ‘keystone species’.
Use sources such as Khan Academy and BBC Bitesize to answer the questions in Activity 53 – energy flows.
Note: the carbon cycle is nature’s way of reusing carbon atoms, which travel from the atmosphere into organisms in the Earth and then back into the atmosphere repeatedly. Most carbon is stored in rocks and sediments, while the rest is stored in the ocean, atmosphere and living organisms.
Access and view How Wolves Change Rivers (4:33). Access the transcript of the video to create summary notes to assist students to answer this question:
Explain the role the wolves play as apex predators in Yellowstone National Park.
	

	The processes, cycles and circulations connecting natural systems
Including:
ecological systems
Example(s):
nutrient cycles
Geographical tools
· Thematic maps
· Interpret and analyse graphs
	Activity 54 – key terms for nutrient cycles 1 – use sources such as Khan Academy and BBC Bitesize to define key terms such as: ‘nutrient cycle’, ‘decomposers’, ‘leaching’ and ‘bioaccumulation’.
Access NASA’s Earth Observatory – The Carbon Cycle and discuss questions in Activity 55 – the carbon cycle.
Access Living World – Nutrient Cycles (4:08) for background information on the nutrient cycle and answer questions in Activity 56 – nutrient cycles.
Access Nutrient Cycling to record the different essential nutrients found in the soil in each category: non-mineral, macro minerals and micro minerals.
Access The nutrient cycle in the rainforest and Under the Canopy: A guide to the rainforests of NSW (PDF 6.3 MB) from NSW National Parks and Wildlife Service, to identify examples of the interdependence between the 3 stores of nutrients in the rainforest. Respond to the following prompts:
To what extent is the nutrient cycle critical to the functioning of rainforests?
Discuss the ways that humans can impact the nutrient cycles, both positively and negatively.
	

	The processes, cycles and circulations connecting natural systems
Including:
ecological systems
Example(s):
biological productivity
Geographical tools
· Latitude and longitude
· Visual representations
	Activity 57 – key terms for nutrient cycles 2 – access sources such as Khan Academy and BBC Bitesize to define key terms such as: ‘biological productivity’, ‘net primary productivity’, ‘photosynthesis’, ‘heterotroph’ and ‘autotroph’.
Use the data from Table 1: Global and ecosystem-scale estimates from the Nature Education Knowledge Project to rank terrestrial biomes in order of greatest biological productivity to least. Answer the following question:
Does this ranking give an accurate impression of the value of the individual biomes? Why or why not?
In pairs, brainstorm what quantitative data could be used to measure the biological productivity of an ecosystem.
Activity 58 – biological productivity – use the definition in the resource booklet to create a visual representation of biological productivity and engage with the discussion questions.
	

	The processes, cycles and circulations connecting natural systems
Including:
ecological systems
Example(s):
land-based and marine ecosystems
Geographical tools
· Spatial technologies
· Identify and describe spatial patterns and associations, relationships, networks, linkages and evidence of change, within and between regions or areas, using a range of maps
· Photo or field sketch
	Activity 59 – key terms for nutrient cycles 3 – use sources such as Khan Academy and BBC Bitesize to define key terms such as: ‘ecosystems’, ‘terrestrial ecosystem’, ‘marine ecosystem’, ‘biomes’, ‘habitat’, ‘biotic’ and ‘abiotic’.
Access National Geographic’s Biomes, Ecosystems, and Habitats and discuss: ‘What are the key differences between ecosystems, habitats and biomes?’
Access Marine Ecosystems and National Geographic Mapmaker 4.0: Marine Biodiversity to complete the following:
Identify some patterns for where marine biodiversity is high around the world.
Navigate to the Galapagos Islands, an archipelago of islands formed by a volcanic hotspot. Use sources such as Go Galapagos to explain how the convergence of ocean currents on these islands results in high marine biodiversity, in contrast to the surrounding waters.
Note: David Attenborough’s Galapagos: Episode 1 – Origin (49:00) (ABC iView, login required) includes an excellent overview of the role of ocean currents influence the marine food web. This video includes the role of the Cromwell current (at 24:00), phytoplankton blooms (at 28:00) and basic marine food web (at 32:00). Episodes 1, 2 and 3 are valuable professional learning opportunities for teachers as there are many clips that are highly relevant for this focus area.
Access the Terrestrial Ecosystem and the Terrestrial Biodiversity Map layer in the National Geographic Mapmaker 4.0. Identify and discuss spatial patterns of terrestrial biodiversity.
Access The Vital Chain: Connecting the Ecosystems of Land and Sea and make brief notes on 5 big ideas from the article. Using these notes, write a paragraph response to the following question: ‘Explain the importance of recognising and managing links between land based and marine ecosystems’.
Use sources such as Great Barrier Reef Foundation to explain the importance of connections between terrestrial and marine ecosystems.
Activity 60 – deconstructing a short answer exam question – facilitate a workshop activity on responding to short answer exam questions. Students deconstruct a sample response for a short answer exam question and write their own response.
	




[bookmark: _Toc209097249]Week 7 – natural systems and land cover change
These learning intentions and success criteria are general and should be contextualised to suit your school and students’ needs.
Table 13 – learning intentions and success criteria for Week 7
	Learning intentions
	Success criteria

	Students:
develop an understanding of global land cover and land use patterns and the natural processes that influence them
interpret and process data using various graphical representations and geographical tools
investigate the impact of climatic and glacial cycles and ecological succession in shaping Earth’s land and water cover
understand the natural processes, cycles and circulations that have shaped the land and/or water cover of ONE place.
	Students can:
accurately estimate land cover percentages and create a pie graph to represent the data
compare and contrast different types of graphs and maps, and their respective advantages and disadvantages
effectively use the websites and maps to visualise and analyse land cover and land use data
describe the nature and extent of Earth’s land and water cover and the factors that influence them
explain the Last Glacial Maximum (LGM) and its impact on Earth’s climate, sea level and ice sheets
create an illustrative timeline and response of invasion and the ecological succession of vegetation communities at Lake Mungo.


Table 14 – natural systems and land cover change
	Outcomes and content
	Teaching and learning activities
	Registration and evaluation notes

	GE-11-01, GE-11-02, GE-11-08, GE-11-09
The nature and extent of Earth’s land cover, including water
Geographical tools
· Maps
· Spatial technologies
· Sector (pie) graph
	Working in pairs, use the definition the Department of Agriculture, Fisheries and Forestry provides of land cover and the National Ocean Service’s article ‘What is the difference between land cover and land use’, to answer the following prompts:
identify examples of land cover
explain how land cover is different to land use.
Activity 61 – exploring land cover with spatial technologies – access ESRI Sentinel-2 Land Cover Explorer. Adjust the level of zoom to see the percentages of Water, Trees, Crops, Built Area and Rangeland for each of the following:
your suburb and local area
your nearest regional centre or city
Sydney CBD
New South Wales
Australia
the world.
Use the percentages of one place to create a sector graph.
Compare the sector graph with the world map graph from Land Use – How is humanity using the Earth’s land? And how can we decrease out land use so that more land is left for wildlife?. In pairs, complete the questions in the resource booklet.
Use the instructions in Activity 62 – creating a land use map with Google My Maps to construct a basic land use map in Google My Maps.
	

	Natural processes, cycles and circulations that change Earth’s land and water cover
Including:
climatic and glacial cycles
Example(s):
sea-level changes
retreating ice sheets
Geographical tools
· Latitude and longitude
· Thematic maps
· Graphs
· Visual representations
	Provide students with the average surface temperatures for Mercury (~167°C), Earth (~15°C) and Mars (~−60°C). Ask them to estimate the average surface temperature of Venus. After revealing the correct answer (~465°C), lead a discussion on why Venus is the hottest planet, introducing the concept of the greenhouse effect and its impact on planetary temperatures.
Activity 63 – key terms for climatic and glacial cycles – use sources such as Energy Education’s Glacial and interglacial periods and The Global Last Glacial Maximum to record definitions for key terms such as: ‘ice age’, ‘glacial period’, ‘interglacial period’, ‘Last Glacial Maximum (LGM)’ and ‘Milankovitch cycle’.
Students engage with Activity 64 – natural causes of climate change – researching examples to illustrate 10 natural causes of climate change, such as orbital changes, variations in solar radiation and volcanism.
Use the map from The Global Last Glacial Maximum and a Blackline Map of the World to draw an annotated map illustrating the glacial cover of Earth at Last Glacial Maximum (LGM) roughly 20,000 years ago during the Pleistocene epoch. Answer the following questions:
What were the main drivers of the Earth’s climate during the LGM?
How did the LGM affect sea level and the extent of ice sheets around the world?
What role did Antarctica play during the LGM, and how did its ice sheet contribute to sea level changes?
How have scientists been able to reconstruct past climate conditions during the LGM, and what techniques have they used to study the Earth’s climate history?
Use Figure 2 from the Energy Education article Glacial and interglacial periods and Introduction to Climate Science to answer the questions in Activity 65 – glacial and interglacial periods.
Access Milankovitch (Orbital) Cycles and Their Role in Earth’s Climate to conduct a brainstorming activity to answer the following questions:
What are Milankovitch Orbital Cycles and how do they influence Earth’s climate?
How did Milutin Milankovitch discover the correlation between Earth’s climate and its orbital cycles?
What is the relationship between climatic and glacial cycles and changes in sea levels and ice sheets?
Use Ancient Mungo Environments to write 1 to 2 paragraphs summarising the sea-level and climate changes that occurred to form the current day Willandra Lakes region.
Create a series of study cards for the topic ‘Climatic and glacial cycles that change Earth’s land and water cover’. These study cards will act as revision prompts for this topic in the future.
Create a mind-map illustrating the natural causes of climate change, including volcanic eruptions, variations in solar radiation, Milankovitch cycles, ocean-current shifts (such as El Niño/La Niña), natural greenhouse-gas releases, plate tectonics and albedo changes from ice or vegetation.
Note: David Attenborough’s Great Barrier Reef: Episode 2 – Visitors (58:00) (ABC iView, login required) has some excellent clips that could be useful for this lesson. Starting at 20:00, David Attenborough interviews scientists and members of the Gimuy Walubara Yidinji people who share the story of Gunyah and the Sacred Fish. The clip goes on to show the process of the continental shelf being flooded at the end of the last ice age. This illustrates the impacts of the end of an ice age, as well as the importance of Aboriginal and Torres Strait Islander peoples and perspectives.
	

	Natural processes, cycles and circulations that change Earth’s land and water cover
Including:
the invasion and ecological succession of vegetation communities
Geographical tools
· Latitude and longitude
· Thematic maps
· Graphs
	Activity 66 – key terms for invasion and ecological succession – use sources such as Khan Academy and BBC Bitesize to define the following terms: ‘ecological succession’, ‘pioneer species’, ‘primary succession’, ‘secondary succession’, ‘climax community’ and ‘invasion’.
In pairs, use Ecological Succession, Explained and Mungo Plants to develop an illustrative timeline of invasion and the ecological succession of vegetation communities at Lake Mungo. The following questions should guide the inquiry:
What was the climax community (definition below) that existed at Lake Mungo 45,000 years ago?
How did the retreat of the inland lake (Lake Bungunnia) in the Murray Basin result in ecological succession?
Describe the vegetation that exists at Lake Mungo today and how this community formed.
Note: a ‘climax community’ is the stable and final stage of ecological succession in a particular habitat or ecosystem, characterised by a balance of species adapted to the prevailing environmental conditions.
Using previous activities and information, explain the influence of invasion and ecological succession on vegetation communities and change in land cover.
Work through the following scenario research task:
As an environmental engineer for UNESCO, you have been asked to prepare a report on the natural processes, cycles and circulations that have shaped the land or water cover in ONE place in the world. This report should be 3 to 5 pages and should integrate geographical tools such as maps, graphs and diagrams.
The report should be broken into 4 sections, including atmospheric systems, hydrological systems, geomorphic systems and ecological systems.
Note: David Attenborough’s Galapagos: Episode 1 – Origin (49:00) (ABC iView, login required) includes some excellent explanations and illustrations of invasion and related processes. This video shows the role of the winds and birds to bring seeds from South America and Central America which would colonise the newly formed Galapagos Islands. The role of ocean currents in transporting mangrove seeds to the islands, and the flow on effects for crabs, sediment trapping and fish habitat (at 15:45), and the arrival of spiders and insects (at 18:00) is also featured. Also of note is the arrival of penguins from Antarctica (at 40:45), as well as Iguanas (at 43:45) and turtles (at 47:00).
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Teacher note: fieldwork is likely to take place over several days if located away from the school. Time has been provided within this learning sequence to accommodate a 3 to 4-day fieldwork activity. Introduce the fieldwork question, ‘Explain the natural processes, cycles and circulations that have shaped the land and water cover at Mt Kosciuszko’. Provide an overview of the alpine environment, and the geographical tools and instruments that will be used. Consult the NSW Department of Education’s Excursions and variations of routine policy, and ensure risk assessments are conducted prior to any fieldwork activities.
These learning intentions and success criteria are general and should be contextualised to suit your school and students’ needs.
Table 15 – learning intentions and success criteria for Weeks 8–10
	Learning intentions
	Success criteria

	Students:
gain practical experience in conducting fieldwork by using geographical tools and techniques to collect, analyse and interpret data from a natural environment
develop the ability to connect theoretical knowledge of natural processes, cycles and circulations to real-world observations and findings during fieldwork
learn to use geographical tools and instruments to collect and interpret primary data in the field effectively.
	Students can:
accurately identify and describe the natural processes, cycles and circulations that have shaped the land and water cover at Mt Kosciuszko
effectively use geographical tools and instruments, such as Global Positioning System (GPS), topographic maps and vegetation transects to collect primary data in the field
interpret and process the primary data collected during the fieldwork, discussing the reliability, validity and limitations of the data
produce a well-structured written response to the fieldwork question using both primary and secondary data to support their argument.




Table 16 – case study and fieldwork
	Outcomes and content
	Teaching and learning activities
	Registration and evaluation notes

	GE-11-02, GE-11-05, GE-11-06, GE-11-07, GE-11-08
The natural processes, cycles and circulations that have shaped the land and/or water cover of ONE place
Geographical tools
· Latitude and longitude
· Topographic maps
· Transects
· Observations
· Climatic data
· Quadrants
· Photographs
	Before the fieldwork
Familiarise yourself with the geographical tools and instruments of measurement that will be used to collect primary data in the field. Practise using these tools in the school environment.
Visit the National Parks and Wildlife Service website for more information on Kosciuszko National Park (KNP). Review the visitor information, topographic maps and overview for the Thredbo-Perisher area and the Mount Kosciuszko Summit Walk.
Note: a briefing should be conducted with students prior to departing the school. This will include final information on weather, accommodation, risk mitigation and expectations of student behaviour.
Lead fieldwork at Kosciuszko National Park as part of Assessment task 1. Alternative locations can be used, and fieldwork requirements adapted to suit the new context as required.
Complete a 3-day fieldwork activity, using geographical tools to collect primary data, including:
GPS to identify latitude and longitude
using a topographic map, recording an estimated altitude and identifying aspect
constructing a vegetation transect
recording the characteristics of flora and implications for fauna
estimating percentage of ground cover and vegetation diversity
estimating percentage of canopy cover and species diversity
recording climatic data
drawing an annotated field sketch
recording observations of water storage and flows
collecting and interpreting photographic images.
After the fieldwork
Conduct a brainstorming session to identify the key learning from the fieldwork.
Contribute to a shared document or notebook to compile class brainstorming responses about the key learnings from the fieldwork.
Display a range of photographs taken during the fieldwork. Review the photographs and use sticky notes to annotate each image, identifying the following: processes, cycles and circulations, land cover, water cover, other relevant observations.
Select photos to be included as part of the primary data recorded on the fieldwork data sheets provided with Assessment task 1.
Discuss and respond to the following questions:
What processes, cycles and circulations were evident during the fieldwork?
How are these processes, cycles and circulations impacted by the geographic location?
Why does the data collected help us to understand the land and water cover in KNP?
Is the data and information gathered reliable, valid and useful?
Identify any limitations in the data collected.
In-class assessment activity
Students use fieldwork data to answer short answer questions such as:
· Identify one example of a natural process, cycle or circulation observed at Mount Kosciuszko from each of the following systems: atmospheric, hydrological, geomorphic, ecological.
· Explain how one cycle and one circulation observed at Mount Kosciuszko influences the landscape and ecosystem in the area.
· Evaluate the usefulness and limitations of the data collected in helping to understand the land and water cover at Mount Kosciuszko.
The written response and fieldwork notes should be collected for marking.
Complete a class discussion, sharing observations, findings and experiences from the fieldwork.
Identify any challenges, the limitations of the data and the connections between the observed phenomena and the theoretical.
Create visual representations, such as graphs, charts or maps, to illustrate the key findings from the fieldwork data.
Use these visualisations to better understand the natural processes, cycles and circulations at play in the study area.
Conduct research using secondary sources to gather additional information on the study area and compare the fieldwork findings with other studies and data.
Prepare a written report or presentation to summarise the fieldwork findings, the data analysis and conclusions about the natural processes, cycles and circulations that have shaped the land and water cover at the study site. Include both primary and secondary data to support the arguments and address any limitations in the research.
Reflect on and evaluate individual performance and consider lessons learned, challenges faced and how tools, skills and knowledge can be applied to future fieldwork or other geographical studies.
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This section has been provided for teacher evaluation notes. Evaluating teaching and learning programs for HSIE 7–12 provides advice to support this process.
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