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[bookmark: _Toc112681289][bookmark: _Toc197417406]Overview
[bookmark: _Toc168398232]This sample program of learning addresses Biomes and sustainable agriculture. The activities are designed to allow students to apply geographical concepts and use relevant geographical tools to engage in geographical inquiry explaining biomes and sustainable agriculture geographical processes. Additional support for this program, including sample teaching resources, is available on Planning, programming and assessing Geography 7-10 (2024). Throughout the program, reference has been made to the use of specific geographical skills and tools (videos and resources) found on the department’s webpage. These skills have varying levels of complexity and teachers should ensure they are using explicit teaching strategies, such as check for understanding and gradual release of responsibility, to support student understanding and application when thinking and working geographically.
[bookmark: _Toc197417407]Planning considerations
[bookmark: _Hlk168414142]Consider the Universal Design for Learning principles of engagement, representation and expression in conjunction with this sample program of learning when planning for teaching and learning.
Suggested learning intentions and success criteria have been provided to demonstrate how they may be written. They are carefully designed using syllabus outcomes and content. Learning intentions and success criteria are both an explicit teaching and formative assessment strategy.
[bookmark: _Toc197417408]Sharing learning intentions
Teachers communicate what students are learning and why.
Program registration and evaluation supports enhanced student outcomes. Evaluation is an important, ongoing part of the programming cycle and must be considered before program implementation. Evaluating teaching and learning programs for HSIE 7–12 provides advice to support this process. Ensure registrations and evaluations are in line with school procedures, department policies and NESA requirements.
Throughout the program, reference has been made to engaging with biomes in the local context. When selecting a culturally significant local fieldwork location, teachers should work in partnership with Elders, Community members, Cultural Knowledge Holders or the local Aboriginal Education Consultative Group (AECG). Respect for Elders and the roles of men and women should be shown, especially when engaging with landscapes and landforms that have specific protocols.
The program includes suggested digital resources and interactive maps. Where appropriate, teachers are reminded to turn closed captions on and to adjust the volume according to student sensory needs. Teachers will need to consider student accessibility needs when providing maps, graphs and stimulus material.
[bookmark: _Toc197417409]Suggested timeframe
This sample program of learning is designed to be completed over a period of approximately 10 weeks in 60-minute lesson sequences. This duration can be adapted to suit the school context.
[bookmark: _Toc112681290][bookmark: _Toc197417410]Outcomes
A student:
GE5-DFC-01 explains how the diverse features and characteristics of a range of places and environments change over time
GE5-PRI-01 analyses the processes and interactions that transform people, places and environments
GE5-PER-01 accounts for the perspectives of people and organisations on a range of geographical opportunities and challenges
GE5-MAN-01 assesses different approaches to the management and protection of places and environments
GE5-APC-01 analyses how Aboriginal Peoples’ Custodianship of Country supports environmental management and enhances Community wellbeing
GE5-TAP-01 applies and evaluates a range of geographical tools to acquire and process geographical information
GE5-COM-01 selects and applies concepts and terminology to communicate geographical information for a range of purposes, audiences and contexts
Geography 7–10 Syllabus © NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2024.


[bookmark: _Learning_sequence_1][bookmark: _Toc197417411]Learning sequence 1 – Biomes and productivity
The following learning sequence is designed to be completed in approximately 24 hours. It aligns to Term 1 Weeks 1–6 in the Geography Stage 5 scope and sequence.
Table 1 – learning sequence 1 details
	Outcomes and content
	Teaching and learning activities
	Registration

	Outcome
GE5-DFC-01, GE5-PRI-01, GE5-PER-01, GE5-MAN-01, GE5-APC-01, GE5-TAP-01, GE5-COM-01
Content
Biomes and productivity:
· The global distribution and characteristics of Earth’s biomes with distinct climates and vegetation
· Factors that contribute to variations in the productivity of Earth’s biomes
· The value of biomes as a natural resource
· Investigation of ONE biome, including the challenges of agricultural production of food, fibres or industrial materials
Geographical tools
Maps:
Identify and interpret spatial patterns using a range of maps
Locate features on a map using latitude and longitude coordinates in degrees and minutes
Identify and interpret contour lines
Construct a cross-section from a topographic map
Construct and interpret choropleth maps and thematic maps
Fieldwork:
Develop geographical questions and plan an inquiry
Identify, collect and record geographical information
Develop and conduct surveys and interviews
Use fieldwork tools to collect geographical information
Draw conclusions from the data collected
Evaluate the fieldwork study
Data and graphs:
Construct and interpret a range of data tables and graphs
Construct and interpret sector graphs
Use scatter plots and bubble charts to identify correlations within data
Use a range of graphs and tables
Use quantitative data and graphs to identify patterns, trends and changes
Identify and calculate maximum, minimum, total, mean, median, mode, range and rank order
Spatial technologies:
Interpret geographical information using a range of spatial technologies
Determine connections, impacts and changes over time using virtual or digital maps and satellite images
Record and map features at different locations using GPS
Interpret relationships between geographical data using GIS
Additional geographical representations:
Illustrations, diagrams, infographics, mind maps, flowcharts, transects, digital tools such as apps and web tools
Geographical concepts:
· Place
· Space
· Environment
· Interconnection
· Scale
· Sustainability
· Change
	Learning intentions
Students learn about:
· the characteristics and global distribution of Earth’s biomes
· how geographical factors influence biome productivity and agricultural sustainability.
Success criteria
Students will be able to:
· define and describe key characteristics and global distribution of Earth’s major biomes
· explain how climate, latitude, altitude and soil influence biome distribution and productivity
· analyse ecosystem services provided by biomes and their significance for agriculture
· use geographic tools (maps, climate graphs, pie charts, scatter plots, ternary graphs, GIS) to investigate biome characteristics
· conduct geographical fieldwork and inquiry to evaluate sustainable agricultural practices within a biome (for example, subtropical biome/macadamia production)
· clearly communicate findings using geographic terminology and appropriate multimodal techniques.
I can (student-facing):
· describe key features and locations of major biomes
· explain how climate, latitude, altitude and soil affect biome productivity
· use geographic tools and graphs to investigate biomes
· conduct geographical fieldwork to investigate sustainable agriculture within a biome
· clearly communicate my findings using geographical terms.
Teaching and learning activity – Lesson 1
Student resource booklet activities 1.1.1, 1.1.2, 1.1.3, 1.1.4, 1.1.5.
Define biomes for the class by breaking the term down into bio- prefix meaning ‘connected to living things’. Unpack the full definition for biome from the Cambridge English Dictionary. A biome is a region of the earth’s surface and the combination of climate, plants and animals that are found in it.
Visit the Geography 7–10 Syllabus Glossary with the class and explain the meaning of climate. Climate – ‘the average types of weather, including seasonal variations, experienced by a place or region over a long period of time’ (NESA 2024).
Students engage with What is a biome? - Environmental Science - Categories of biomes (7:31) and record observations (Activity 1.1.2).
Students complete a Concept map with the central question ‘What makes a biome different to other biomes?’
Note: the National Geographic Mapmaker Biomes is interactive. Students can zoom down to specific towns and regions. Selecting a location on the map will make the biome classification appear.
Students use Biomes of the world maps or National Geographic Mapmaker Biomes and Appendix 1 – blank world map from the resource booklet to complete a map illustrating the spatial distribution of the world’s biomes. Title your map ‘Spatial distribution of biomes’.
Students use their completed map and further research to describe the distribution and characteristics of earth’s major biomes (Activity 1.1.4).
Note: connect learning by activating prior knowledge. Students use Appendix 1 – capacity matrix to identify their extent of information, knowledge, know-how and wisdom for each glossary term relevant to the focus area. Teachers may choose to add a ‘daily’ or ‘weekly’ review (retrieval practice), with a focus on the terms that have been taught in the previous lesson. This would support activation of prior knowledge which should be confined to knowledge that the teacher knows has been taught. This process would allow teachers to be responsive to students needs. If it becomes clear there are terms that students have not grasped teachers can reteach if necessary.
Evidence of learning: student resource booklet activities 1.1.1, 1.1.2, 1.1.3, 1.1.4, 1.1.5.
Teaching and learning activity – Lesson 2
Student resource booklet activities 1.2.1, 1.2.2, 1.2.3, 1.2.4, 1.2.5, 1.2.6.
[bookmark: _Int_iffQqUNv]Note: connect learning by activating prior knowledge of biodiversity. Share images from What Is Biodiversity? and conduct a short quiz. What types of birds, mammals and lizards have you observed in the local environment? What is the term used in geography to describe all the varieties of plants and animals on the planet? What are some key things threatening our local wildlife? Are those threats similar to what is threatening global wildlife?
Have students use Appendix 1 – capacity matrix to self-assess their understanding of biodiversity. Explain the concept biodiversity using the syllabus Glossary definition. Bio is a common abbreviation for biology which is the study of living organisms and their natural processes. Diversity refers to the differences that exist within a group. Teachers should model the PEEL process and engage in a shared writing practice if necessary to support student independent writing about a very new concept.
Students use the explanation of biology and diversity to define the term biodiversity.
Students use Writing scaffolds such as PEEL or similar to write a paragraph describing the concept biodiversity. Engage with What is Biodiversity? (3:04) (from 0:01–0:44) and revisit their description.
Ask the students the following questions:
How accurate was your description?
Do you need to add anything further to your description?
Note: revisit what was learnt in the previous lesson with the class and ensure students know the expectations of a summary paragraph.
Students write a paragraph summarising what they learned about biomes.
Questions to prompt the paragraph construction might include:
1. What factors influence the nature and type of biomes around the world?
What type of biome do you live in?
Which biomes might have the most biodiversity (variety of plants and animals)?
Predict which biome might have the most difficulty recovering from interference. Justify your response with reasons to support your prediction.
Describe the spatial distribution of the world’s biomes.
Note: teachers may need to model and scaffold effective feedback to the class. Sentence starters may also focus student interactions. These advice guides may support with providing guidance planning to write and text structure.
Have students exchange their paragraphs and suggest 2 ways to improve Feedback practices and strategies.
Students complete a self-assessment of their paragraph by highlighting the sentence or sentences that they are most pleased with. Using another colour, students highlight any part of the paragraph they are uncertain about.
Note: teachers may need to activate prior knowledge of latitude and longitude using short response questions.
Reteach if necessary, using the Guide to teaching mapping – latitude and longitude, Latitude and longitude video (4:24) and latitude and longitude definition from the syllabus Glossary.
Teachers may like to consider including the Pre and post assessments ‘Maps: latitude and longitude’ test in this section of the learning sequence.
Short response questions:
1. Which imaginary lines run north to south around the globe?
Which is written first – latitude or longitude?
We divide the earth into 4 main hemispheres, northern, southern, eastern and …?
Which imaginary line runs horizontally around the Earth at 0°?
Which line of latitude runs parallel north of the equator at approximately 23.5° – Tropic of …?
Answers: 1. Longitude, 2. Latitude, 3. Western, 4. Equator, 5. Tropic of Cancer.
Students use information presented in Figure 2 – latitude and longitude in the resource booklet which can be found on the Planning, programming and assessing geography 7–10 (2024) webpage, along with the map produced in the previous lesson to identify what biomes are observed at the following latitudes:
Equator (0°)
Tropic of Cancer (23.5°N)
Tropic of Capricorn (23.5°S)
Arctic Circle (66°34’N).
Students label the lines of latitude on a map of the world’s biomes created in the previous lesson. Including the:
· Equator (0°)
· Tropic of Cancer (23.5°N)
· Tropic of Capricorn (23.5°S)
· Arctic Circle (66°34’N).
Students engage with World Biomes: An Introduction to Climate (5:50) and All About Climates (2:49), making 5 summary points for discussion from the videos.
Use 24 Interesting Facts about Insolation to conduct a Note taking routine using a dictogloss with the class.
Display Figure 3 – insolation diagram in the resource booklet. Have students write 2 paragraphs describing how insolation varies temperature around the world.
Display Figure 4 – biomes of the world in the resource booklet. Have students complete the following sentences:
· As you move from the equator towards the poles, biomes shift dramatically due to variations in [insert student response]
· Near the equator, tropical rainforests thrive with high biodiversity due to consistent [insert student response]
· You will not encounter tundra environments near [insert student response].
Note: the table and line graphs in the Data 1 – Resource package may support the representation of Numeracy Learning Progressions (About the Literacy and Numeracy Learning Progressions). IRD6 (Interpreting and Resource package Data 1: Data 1 teacher resource tables and line graphs representing data – climate graphs).
Display Figure 5 – features of a climate graphs in the resource booklet to the class.
Hold a discussion answering the following questions:
1. Identify the key climate characteristics. (Hint: observe the months that receive the most rainfall and distinct seasonal variations.)
What location do you predict Figure 6 – climate data in the resource booklet would be collected from? (Hint: regional area, northern or southern hemisphere.)
Answer: this climate data was from the Amazon rainforest. The Amazon falls on the equator, water evaporates faster here which leads to more rainfall in the area.
Display Figure 7 – equatorial region climate graph in the resource booklet and discuss the patterns illustrated for temperature and rainfall. Explain that an equatorial location would appear similar this climate graph.
Students work with a partner to label the following climatic zones on the graphs in Figure 8 – climate variations blank in the resource booklet.
· Hot desert climate
· Tropical rainforest
· Savannah grassland
· Cold desert climate
Temperate climate graph
· Mediterranean climate
Answers: Appendix 2 – climate variations labelled.
Use Lesson 2 – climate graphs from the Biomes and sustainable agriculture PowerPoint which can be found on the Planning, programming and assessing geography 7–10 (2024) webpage to consolidate student understanding of climate graphs.
Complete an Exit ticket. Use Figure 6 – climate data in the resource booklet to complete the following:
1. Calculate the mean temperature (hint: the total sum of temperature divided by 12).
Calculate the total rainfall (hint: the total sum of rainfall for the 12 months of the year).
Calculate the temperature range (hint: the highest average temperature minus the lowest average temperature).
Evidence of learning: student resource booklet activities 1.2.1, 1.2.2, 1.2.3, 1.2.4, 1.2.5, 1.2.6.
Teaching and learning activity – Lesson 3
Student resource booklet activities 1.3.1, 1.3.2, 1.3.3, 1.3.4, 1.3.5, 1.3.6.
Conduct a My Favorite No Strategy for the exit ticket exercise in the previous lesson.
Note: check for student understanding by displaying a sample Pie chart to the class. What type of graph is represented? Answer: pie chart. What are the features of a pie chart? Answer: a circle, percentages, largest segment first. Teachers may need to responsively teach using Pie charts and Common graphs video (2:58) for any students who do not recall the type of graph and features of a pie chart.
Students will need to understand that they must calculate the angle for each set of data. Use the following calculation for measuring angles in degrees. Percentage ÷ 100 × 360 = angle size. 
Alternative example may include dividing the percentage by 100 then multiplying the result by 360. For example:
60 ÷ 100 = 0.6
0.6 × 360 = 216
Students will measure 216 degrees to illustrate 60%. Repeat calculations and graph accordingly in the pie chart. Drawing Pie Charts by Hand (10:42) can provide more information and examples on how to draw pie charts if required.
Teachers may like to consider working through the first calculation for the class (I do), followed by the class completing the second calculation (We do) and finally students independently calculate the percentages (You do). 
Numeracy progression: IRD6 (pie/sector graph), UuM7 (estimates and measures angles in degrees up to one revolution).
Students use data to construct a pie chart illustrating the world coverage of biomes.
Students conduct peer assessment on the pie chart.
Note: checking for understanding, ask the question: ‘Reflecting on the last lesson, what 2 environmental factors primarily determine the type of biome that exists in a location’. Answer: temperature and precipitation.
Note: temperature and precipitation change with altitude (syllabus Glossary). As you progress up a mountain, the climate becomes cooler and receives more precipitation. Vertical zonation is a term applied to vegetation zones defined by altitude. Display and discuss Figure 9 – vertical zonation and Figure 10 – latitudinal zonation applied to biomes in the resource booklet. 
Note: teachers may need to provide students with a WAGOLL to ensure students compose an appropriate response to Activity 1.3.2. Some explicit teaching around the required structure as a shared practice using Figures 9 and 10 could facilitate independent responses.
Use the Glossary of key words to clarify the term ‘explain’ where required.
Students use Figure 9 – vertical zonation in the resource booklet to construct an explanation for vertical zonation and explain how altitude results in changing biomes.
Students use Figure 10 – latitudinal zonation applied to biomes in the resource booklet to describe latitudinal zonation and explain how it results in changing biomes.
Students engage with What are the major Australian Biomes? (9:18). On a blank map of Australia from the Miscellaneous templates reproduce the Australia – Habitats, Animals and Activities map and create a legend to illustrate the various biomes.
Read Australia – Habitats, Animals and Activities to the class and identify examples within the text that link to specific Geographical concepts.
Note: try Chunking and sequencing learning as not all students have the same prior knowledge. When activating prior knowledge for students, teachers need to carefully select key pieces of prior knowledge they know all student in the class can retrieve.
The following learning activity consists of a quiz that includes generalised questions about primary productivity, food chains, food webs and food pyramids. Activate students’ prior knowledge of biomes and their productivity by completing the short quiz. Teachers may need to adjust the quiz for their school context.
Teachers may need to responsively teach energy flow in ecosystems by using the video Energy Flow in Ecosystems (2:55) based on responses to the following quiz.
Complete the following sentences:
· Plants need energy from [insert student response]
· Photosynthesis occurs in [insert student response]
· Examples of primary producers in the environment would include [insert student response]
· Examples of secondary producers in the environment would include [insert student response]
· Food webs show us [insert student response]
· A carnivore will only eat [insert student response]
· A herbivore will only eat [insert student response]
· An omnivore will eat [insert student response]
· Examples of decomposers in an ecosystem would include [insert student response]
· Productivity in the environment refers to [insert student response]
· The most productive biomes would consist of the following conditions [insert student response]
Students engage with the article Food Web and complete the multiple-choice questions (Activity 1.3.5).
Answers: 1d, 2d, 3a, 4c, 5c.
[bookmark: _Hlk193969647]Note: the following writing assessment can be accessed through MS Forms. Appendix 3 – stand-alone assessment – geography – Biomes and sustainable agriculture includes a sample marking rubric. Teachers should access MS Forms stand-alone assessment (PDF 164 KB) for advice on teacher led feedback, peer feedback or self-assessment and teacher marking. Teachers can choose feedback options most appropriate to their school context. This assessment encourages students to use subject-specific vocabulary and noun groups in a descriptive report. Advice for teaching these skills can be found in Vocabulary and Noun groups.
Complete a writing assessment answering the following prompts:
· What is a biome? In your response, describe characteristics of at least 2 biomes.
Construct one cohesive, sustained and well-structured paragraph. In your response, you should
use geographical terms and concepts
use subject-specific vocabulary and noun groups
demonstrate geographical knowledge of the topic
describe examples in your response.
Evidence of learning: student resource booklet activities 1.3.1, 1.3.2, 1.3.3, 1.3.4, 1.3.5, 1.3.6.
Teaching and learning activity – Lessons 4 and 5
Complete Brunswick Heads Field Study Investigating Mangroves and Littoral Rainforest in northern NSW.
Evidence of learning: students completed learning activities included in the Brunswick Heads Field Study.
Teaching and learning activity – Lesson 6
Student resource booklet activities 1.6.1, 1.6.2, 1.6.3, 1.6.4, 1.6.5.
Students learn about the ecosystem services provided by biomes.
Students can:
explain the difference between ecosystems and biomes
identify and describe the 4 categories of ecosystem services
evaluate changes in land use and their impacts on biome services.
Teacher outlines a fictional morning routine. ‘This morning I was woken by the alarm on my mobile phone. I was running a little behind schedule so I ate breakfast that included a bowl of cereal, a slice of toast with jam and a coffee. I selected this outfit made from cotton, and because it is a little chilly, put on a jumper.’
Ask the students: ‘How does this morning routine demonstrate a connection to the rest of the world?’
Discussion points might include:
· cereal and bread likely contain wheat grown here in Australia
· jam was made from raspberries grown in New Zealand and sugar grown in India
· the coffee beans were grown in Brazil
· the cotton in the clothing was grown in Australia and India and wool was grown in New Zealand
· reflections from the focus area Interconnections and trade may have arisen
· almost everything we eat has its origins in the natural environment and comes from a global biome.
Students use Difference Between Biome and Ecosystem, Difference Between Biome and Ecosystem and Ecosystems and biomes (7:32) to complete a Venn diagram that informs the reader about the key differences between an ecosystem and a biome.
Students use What Are Ecosystem Services? and Figure 2 in Ecosystem Services: Categories and valuation to complete a summary table outlining the characteristics of provisioning services, regulating services, supporting services and cultural services that ecosystems and biomes provide.
Note: students will need to interact with the column graph to gain insight into the data between 2015 and 2019 Breakdown of habitable land area, World, 2015 to 2019.
[bookmark: _Hlk191563858]Students use the column graph Breakdown of habitable land area, World, 2015 to 2019 to record percentage (%) change of world agricultural use and forests between 2015 and 2019.
Students use their record of (%) change of world agriculture and observation that can be drawn from Breakdown of habitable land area, World, 2015 to 2019 to Think-Pair-Share the following questions:
1. Identify the trends that can be observed for world agriculture and world forests.
Discuss potential short-term and long-term implications for changing habitable land area.
Students work in small groups to develop a concept map summarising the ecosystem services provided in the following biomes:
· marine (ocean, coral reefs and estuaries)
· freshwater (ponds, rivers and lakes)
· grassland
· tropical rainforest
· temperate rainforest
· tundra.
Evidence of learning: student resource booklet activities 1.6.1, 1.6.2, 1.6.3, 1.6.4, 1.6.5.
Teaching and learning activity – Lesson 7
Student resource booklet activities 1.7.1, 1.7.2.
Students learn about factors that influence the productivity of Earth’s biomes.
Students can:
research and summarise how sunlight, humidity, precipitation, nutrients, temperature and biodiversity affect biome productivity
create visual representations to explain factors influencing biome productivity
· interpret primary productivity data and explain variations among biomes.
Display Figure 12 – factors influencing biomes (student resource booklet) Planning, programming and assessing geography 7–10 (2024) to the class.
Divide the class into small groups. Allocate each group one factor to research and summarise. Students use the following resources and further research to inform their summaries:
· [bookmark: _Hlt192860462][bookmark: _Hlt192860463]How Does The Sun Affect An Ecosystem?
· What Is Humidity And How Does It Affect Life On Earth?
· How does temperature and precipitation affect biomes?
· Nutrient Cycling, Nitrogen Cycle Poster, The nutrient cycle in the rainforest, Nutrient Cycling in Tropical Rainforests
· Climate Effects on Biomes
· Ecosystem management, Why is biodiversity so important? (4:18).
Students work in groups to develop 3 to 5 key summary points.
Students transfer their summary points onto sticky notes and share these findings with the class.
Students use the following steps to develop a visual representation titled ‘Factors that contribute to variations in the productivity of Earth’s biomes’.
1. Use a compass to draw a large circle on a piece of paper (15 centimetres in diameter).
Repeat on a piece of cardboard.
Divide the paper into equal pie segments.
Colour and label each of the pie segments: sunlight, humidity, temperature, nutrient availability, precipitation, climate and plant species and management.
Divide the cardboard into the same sized segments as you did on the paper.
On the cardboard record the notes accumulated on the class poster or whiteboard.
Cut the paper segments out and glue or staple above the relevant summary. Ensure you can still read the summary notes.
Display Figure 13 – ecosystem primary productivity (billion kcal per year) provided in the student resource booklet Planning, programming and assessing geography 7–10 (2024).
Students use Figure 13 – ecosystem primary productivity (billion kcal per year) in the resource booklet to Think-Pair-Share responses to the following prompts.
1. Identify the most productive ecosystem.
What characteristics of this ecosystem would make it more productive than a tundra or extreme desert?
Suggest reasons why agricultural land is less productive statistically than tropical rainforests.
Evidence of learning: student resource booklet activities 1.7.1, 1.7.2.
Teaching and learning activity – Lesson 8
Student resource booklet activities 1.8.1, 1.8.2, 1.8.3, 1.8.4, 1.8.5.
Note: activate prior knowledge by displaying Figure 13 – scatter graph example to the class. Questions may include: ‘What type of graph is this?’ Answer: scatter. ‘What axis is this?’ Point to the X axis. Answer: X axis. ‘What axis is this?’ Point to the Y axis. Answer: Y axis. If students do not correctly identify, continue with diverting the lesson towards features of graphs. You may find Common graphs video (2:58) useful at this stage when revisiting graphing tools.
Note: scatter graphs are graphs used in geography because they illustrate the relationship between paired variables. For example, soil erosion and vegetation cover or temperature and fire. 
Teachers may choose to use Lesson 1 – scatter graphs from the Biomes and sustainable agriculture PowerPoint which can be found on the Planning, programming and assessing geography 7–10 (2024) webpage, at this point in the learning sequence to support teaching.
Display Figure 14 – scatter graph example to the class in the resource booklet, identifying the features of a scatter graph for the class.
Review Table 7 – scatter graph glossary of key terms (Activity1.8.2).
Note: check for understanding of scatter graphs using choral responses, true or false or A, B,C, D cards. Reteach features of scatter graphs if required. Teachers may like to access the mathematics curriculum resource support document Introduction to scatter plots for an explicit lesson demonstrating scatter plots in Mathematics. For teachers identifying learning activities in alignment to the Numeracy progression consider IRD6 (scatter plot) About the Literacy and Numeracy Learning Progressions.
Use Gradual release of responsibility strategy ‘I do, we do, you do) to teach the construction of scatter graphs.
I Do (teacher modelling) – use Dataset 1 (simple, clear positive correlation) – rainfall and Net Primary Productivity (NPP) to demonstrate how to construct a scatter graph (Activity 1.8.3.).
Demonstrate step-by-step construction:
1. Draw clearly labelled horizontal (rainfall – independent variable) and vertical axes (NPP – dependent variable).
Establish clear scales on axes (increments of 200 mm rainfall and increments of 150 g/m² for NPP).
Plot each coordinate clearly (rainfall vs NPP).
Explain clearly how to draw a line of best fit.
Discuss clearly the positive correlation.
We Do (guided practice, students work in pairs) – provide students with scaffolded datasets of varying complexity. Dataset 2 (moderate complexity, negative correlation) – average temperature and soil moisture.
Ask pairs to discuss and label axes clearly (independent: temperature; dependent: moisture).
Guide students as they plot data points.
Discuss clearly how to identify and interpret negative correlation.
WAGOLL (Dataset 2)
The scatter graph clearly shows a negative correlation between average temperature and soil moisture. As temperature increases, soil moisture decreases. For instance, at 10°C, moisture is highest (80%), but at 30°C, moisture significantly drops (30%). This relationship highlights how temperature affects soil moisture, directly impacting biome productivity and plant growth.
You Do (independent practise).
Students choose one dataset from the 2 options below:
Option 1 – Dataset 3 (simple dataset, clear positive correlation) – hours of sunlight and plant height growth.
Option 2 – Dataset 4 (complex dataset, weak/no correlation) – altitude and species biodiversity.
Note: sample question prompts:
· What type of correlation does your scatter graph show? (Positive, negative or no correlation clearly justified with reference to the graph.)
· Which variable is independent and dependent? (Independent causes change; dependent responses clearly explained.)
· Why is identifying correlation important in geography? (Shows how variables interact clearly which is essential for understanding geographical processes.)
Note: consider extending student use of ICT by developing a scatter graph in excel, Scatter Plot | XY Graph Maker or similar, using datasets provided in the lesson.
Evidence of learning: student resource booklet activities 1.8.1, 1.8.2, 1.8.3, 1.8.4, 1.8.5.
Teaching and learning activity – Lesson 9
Student resource booklet activities 1.9.1, 1.9.2, 1.9.3.
Note: using the Circle of Viewpoints routine, students will need to brainstorm a list of different viewpoints of establishing floating farms. Teachers may need to prompt with examples such as residents living near the floating farm, environmental activists, marine conservationists or authorities, animal welfare lobbies, traditional farmers or tourists visiting the area.
Students engage with Floating Farm Takes Sustainable Agriculture to the Next Level (3:16) and conduct a Circle of Viewpoints routine.
Brainstorm a list of different perspectives that may be taken regarding the floating farm.
· Choose one perspective to explore, using these sentence-starters
I am thinking of [the topic] from the viewpoint of [the viewpoint you have chosen]
I think [describe the topic from your viewpoint]
· A question I have from this viewpoint is [ask a question from this viewpoint].
Read 10 Examples Of Modern Technology In Food Production and complete a 4 C’s routine answering the following questions.
1. What connections do you draw between the text and your own life or your other learning?
What ideas, positions or assumptions do you want to challenge or argue with the text?
What key concepts or ideas do you think are important and worth holding onto from the text?
What changes in attitudes, thinking or action are suggested by the text, either for you or others?
Differentiation: teachers may want to consider building in scaffolding to support the group writing task, and a model of what a good management plan might look like. Scaffolding could include a planning template to support conversion of information from the SWOT into sentences, or a space to outline roles and responsibilities. Scaffolding should be differentiated based on student need.
Students work in small groups to engage with The future of the food industry: Food tech explained and conduct further research to develop a technology savvy farm management plan for the farmer in the following scenario.
Note: introduce Oakridge Farm’s sustainability issues using a short narrative or role-play. Discuss the following question with the class: ‘What challenges might farmers face when trying to balance productivity and sustainability?’
Oakridge Farm, a 500-acre cattle farm in New South Wales, has been operating for generations but is now struggling with sustainability issues. The farm is experiencing poor soil health due to overharvesting, weed infestations that are reducing available grazing land, and water shortages affecting both crops and cattle. The farmer, Sam Mitchell, is looking to make Oakridge Farm more viable for cattle grazing while also improving the long-term sustainability of the land. Sam has heard about emerging technologies that might help but isn’t sure which ones to invest in.
Key problems:
soil degradation – years of overharvesting have stripped nutrients from the soil, leading to poor pasture growth
weed infestation – invasive weeds have spread across large sections of the farm, reducing available grazing space
water management – the farm relies on a few large stock dams, but unpredictable rainfall means water shortages are a growing concern
cattle monitoring – managing herd health and feeding efficiency is becoming difficult as the farm expands.
Sam is seeking student input to analyse the farm’s current challenges and recommend sustainable solutions using modern agricultural technologies.
Students work in groups to create a SWOT analysis of Oakridge Farm based on the scenario.
Note: provide students with Appendix 4 – WAGOLL of the Oakridge Farm SWOT to compare their responses.
Students use 5 New Technologies for Beef Producers (Successful Farming magazine) and further research to discuss ways new technologies could help Oakridge Farm.
In groups, students choose 2 technologies and evaluate how the technology addresses Oakridge Farm’s issues.
As a class discuss the following questions:
1. Which solutions seem most practical?
How do modern technologies shape the future of sustainable biomes and agriculture?
Write a 500-word synopsis outlining a management plan for Oakridge Farm.
Evidence of learning: student resource booklet activities 1.9.1, 1.9.2, 1.9.3.
Teaching and learning activity – Lesson 10
Student resource booklet activities 1.10.1, 1.10.2, 1.10.3, 1.10.4, 1.10.5, 1.10.6.
Students learn to evaluate the importance of biomes as providers of natural resources.
Students can:
discuss and illustrate relationships between biodiversity, biome health and human wellbeing
create a choropleth map illustrating global access to food
describe the relationship between food availability and economic prosperity.
Note: teachers may like to copy student Plus 1 Note taking summary notes to share back to home groups or combine all for the class.
Have students engage with Feed the World (4:07) to ‘hook’ student interest and activate prior knowledge. Use the video to define and discuss the term ‘sustainable’ from the syllabus Glossary.
Read the syllabus Glossary definition of the term sustainable to the class. Use the definition of sustainable to discuss the term in relation to human wellbeing, environmental management and change.
Have students complete a KWLH chart for use of biomes as providers of natural resources. Make meaningful connections Connecting learning through class discussion about the information communicated in the KWLH chart.
Read Why Is Biodiversity Critical To Life On Earth? with the class and have students complete a Concept map summary that illustrates the relationship of biodiversity to our survival.
Provide Half of the world’s habitable land is used for agriculture to the class and have students participate in a Plus 1 Note taking routine.
1. In a small group, one person starts the summary by identifying one key point of information.
Pass the paper to someone else in the group to add one more key point of information +1.
Ensure no +1 key points are repeated.
Repeat until the teacher calls for groups to stop.
Students engage with Biomes that produce our food, industrial materials and fibre (5:02) and answer questions (Activity 1.10.3).
Note: activate prior knowledge by displaying a choropleth map Choropleth Maps in Geography. What type of map is this? Answer: choropleth map. What are key features of choropleth maps? Answer: themes illustrated by colour. Reteach where necessary by revisiting characteristics of choropleth maps.
Have students use Miscellaneous templates world map, Daily supply of calories per person and instructions provided on Choropleth Maps in Geography to develop a choropleth map that illustrates global access to food (Activity 1.10.5).
Read The link between food supply and prosperity to the class and explain why a scatter graph would be an appropriate graph to illustrate this data in geography.
[bookmark: _Hlk192686150]Students return to the Appendix 1 – capacity matrix and highlight any new learning about the concepts covered in the learning sequence.
Note: the following learning activity can be used as an extension exercise for Stage 5 students.
Use Caloric supply and prosperity to answer the following:
· What is the correlation pattern applicable to the scatter graph presented?
· Comment on the correlation (relationship) between the data as shown on the graph.
· Identify any anomalies that appear on the graph and suggest reasons why they differ from the trend.
· Do you believe there is a relationship between daily supply of calories and GDP per capita?
· Identify other factors that might contribute to GDP of a country.
Evidence of learning: student resource booklet activities 1.10.1, 1.10.2, 1.10.3, 1.10.4, 1.10.5, 1.10.6.
Teaching and learning activity – Lesson 11
Student resource booklet activities 1.11.1, 1.11.2, 1.11.3.
Learning intentions
Students learn about:
geographical inquiry methods to investigate relationships between climate, landforms, soil and biome characteristics
biodiversity and ecosystem interactions within subtropical biomes
sustainable agricultural practices and productivity in subtropical biomes.
Success criteria
Students can:
apply geographical inquiry methods to explore biome characteristics and sustainable agriculture
interpret geographical data (climate graphs, ternary graphs, GIS mapping) to explain biome productivity
describe relationships between climate, landforms, soil and their effects on biome distribution
analyse biodiversity, including flora and fauna, within subtropical biomes
conduct and present fieldwork to evaluate soil characteristics and their impacts on agriculture
communicate findings effectively using geographical terms and various presentation methods.
I can (student-facing):
use geographical inquiry methods to explore climate, landforms, soil and how they affect biomes
read and interpret geographical data, including climate graphs, maps and soil charts
describe how climate, landforms and soils influence where different biomes are located
identify and analyse plants and animals (biodiversity) found in subtropical biomes
carry out fieldwork activities to test soil types and understand their impact on agriculture
clearly share my findings using geographical words and appropriate presentation formats.
Note: environmental education centres across NSW support the delivery of fieldwork aligned to the focus area Biomes and sustainable agriculture, for example, Camden Park Environmental Education Centre. Your local Environmental and zoo education centres will provide advice for an alternative to the following inquiry into subtropical rainforests and macadamia nut production.
The National Geographic Mapmaker Biomes is interactive. Students can zoom down to specific towns and regions. Selecting a location on the map will enable the biome classification to appear.
[bookmark: _Hlk190943855]Have students use the choropleth map Climate classification of Australia and Mapmaker Biomes to locate and record on a blank map of Australia from the Miscellaneous templates, the location and distribution of tropical, subtropical and temperate regions of Australia.
Students write a paragraph that describes the location and distribution of tropical, subtropical and temperate regions of Australia.
Note: activate prior knowledge by asking the questions ‘How are lines of latitude and longitude so accurate when trying to find a place on a map?’ Answer: every degree is divided into 60 minutes and every minute is divided into 60 seconds. ‘What does it mean if (write on board) Wellington in New Zealand, is 41°17’S and 174°47’E?’ Answer: this means New Zealand is 41 degrees and 17 minutes south of the equator and 174 degrees and 47 minutes east of the prime meridian.
Lines of latitude run parallel east to west around the world. ‘Which is written first when noting down a location’s position, latitude or longitude?’ Answer: latitude, (hint is to always follow the rule of alphabet ‘La’ before ‘Lo’).
Teachers may need to reteach the primary rules of latitude and longitude with the class. The resources Latitude and longitude video (4:24) and the Guide to teaching mapping – latitude and longitude available on Planning, programming and assessing geography 7–10 (2024) will support this.
Use the Gradual release of responsibility strategy ‘I do, We do, You do’ to support student confidence in using this geographical tool. Teachers may like to use Lesson 3 – latitude and longitude from the Biomes and sustainable agriculture PowerPoint which can be found on the Planning, programming and assessing geography 7–10 (2024) webpage at this point in the learning sequence.
Students use the map of eastern Queensland and northern NSW to locate the following using lines of latitude and longitude:
Atherton (I do – teach demonstration)
Bundaberg (We do – working with peers)
Lismore (You do – independent demonstration)
Nambucca (You do – independent demonstration).
Solutions Appendix 5 – eastern QLD and northern NSW.
Students identify the biomes for Atherton, Bundaberg, Lismore and Nambucca. Map locations on a blank map of Australia.
Students complete a peer assessment and discussion (Activity 1.11.3).
Evidence of learning: student resource booklet activities 1.11.1, 1.11.2, 1.11.3.
Teaching and learning activity – Lesson 12
Student resource booklet activities 1.12.1, 1.12.2, 1.12.3, 1.12.4, 1.12.5.
Note: activate prior knowledge Connecting learning of Australia’s major landforms by asking the following quick quiz questions.
· Why is Australia described as a flat country compared to places overseas?
· Where are our largest mountains located?
· What is Australia’s largest mainland mountain called?
· When travelling from a coastal town, for example, Coffs Harbour, what changes would you notice as you drive westward?
Display Figure 16 – Australia’s Great Dividing Range (Activity 1.12.1). Students record the distribution of the Great Dividing Range on their Australian biomes map.
Note: activate prior knowledge Connecting learning of the formation of landscapes and landforms through a Think, Puzzle, Explore routine.
Display Map Of The World’s Tectonic Plates and have students complete a Think, Puzzle, Explore routine (Activity 1.12.2).
Note: the following learning activities demonstrate a Slow Complexity Capture routine. Students ‘capture’ an understanding of the change in elevation from the NSW coast across the Great Dividing Range. Students may need to revisit the Glossary of key words (Activity 1.12.3). 
Teachers may like to consider the inclusion of modelled planning outlines to explicitly identify the differences between the style and structure of the responses required in the following learning activities. Consider using planning to write and goal setting for writing to support students. Some guidance could include modelling like ‘A question that asks you to “assess” expects the writer to XX. You may use connectives such as “however” to compare different conditions, and comparative or superlative adjectives like “warmer” or “highest”.’
Have students respond to one of the following prompts:
Evaluate how the topography of the Great Dividing Range influences the variety and productivity of biomes across eastern NSW.
Analyse why changes in elevation across the Great Dividing Range create diverse conditions for different biomes.
Discuss how elevation and climate variations caused by the Great Dividing Range affect biome productivity.
Explain how the formation and topographical characteristics of the Great Dividing Range result in variations in biome productivity.
Assess the relationship between elevation, climate conditions and biodiversity within biomes found along the Great Dividing Range.
Note: connect learning by activating prior knowledge by displaying Figure 17 and asking the questions ‘What happens to temperature as we climb higher in altitude?’ Answer: it decreases. ‘What happens with temperature as you move away from the ocean?’ Answer: temperature ranges increase.
Reteach where necessary by revisiting altitude and temperature variations explanations used in Learning sequence 1 – lesson 2.
Use Figure 18 – rain shadow effect and Rain Shadow (2:41) to explain how a rain shadow occurs and how this influences biomes across the Great Dividing Range (Activity 1.12.4).
Students complete a Think-Pair-Share for the rain shadow effect.
Students construct an explanation response and conduct a C3B4ME routine to provide feedback on a peer’s response.
Evidence of learning: student resource booklet activities 1.12.1, 1.12.2, 1.12.3, 1.12.4, 1.12.5.
Teaching and learning activity – Lesson 13
Student resource booklet activities 1.13.1, 1.13.2, 1.13.3.
Students respond to questions based on Types of Soil (Quiz Edition) (7:24).
Answers:
Q1. The components of soil include small rock particles, water, spaces that can be filled with air, and in some soils, humus.
Q2. The remains of dead plants, animals and other living things.
Q3. Water.
Q4. Sandy soil has big particles, creating larger spaces between them, which allows water to drain through quickly, leaving the soil often dry.
Q5. False.
Q6. Loamy soil.
Q7. Clay.
Q8. Clay soil.
Note: teachers might like to use Slide deck 4 – Biomes and sustainable agriculture  Planning, programming and assessing geography 7–10 (2024) webpage at this point.
Students identify the key characteristics of a ternary graph.
Note: check for understanding by asking ‘What type of graph is displayed?’ Interactive: how to use a ternary plot. Answer: ternary graph. Responsively teach where necessary by revisiting Other common graphs video (2:49).
Note: the following activity is an introduction to interpreting ternary graphs. Support students to familiarise themselves with this type of graph using the Gradual release of responsibility strategy.
Use Figure 19 – ternary graph in the resource booklet to illustrate the key features of a ternary graph. A ternary graph has 3 axes that form a triangle. In Figure 18 the bottom axis is the percentage of sand (%) of that sample and it increases from right to left. The left axis is the percentage of clay (%), it increases from bottom to top. The right axis is the percentage of silt (%) and it increases from top to bottom. 
Have students engage with How to Read and Plot Soil Texture on a Ternary Diagram (5:21) and use Figure 19 – ternary graph to answer the following:
1. What percentage do the 3 soil texture types need to add up to?
1. Identify the 3 variables illustrated in Figure 18.
Use a Gradual release of responsibility ‘I do, We do, You do’ routine answering the following questions using Figure 18 – ternary graph:
1. I do – teacher answers the following question: ‘What is the soil texture classification for a sample that is 10% sand, 60% silt and 30% clay?’
1. We do – class works in small groups or in pairs to answer the following question: ‘What is the soil texture classification for a sample that is 60% sand, 10% silt and 30% clay?’
1. You do – students independently answer the following question: ‘What is the soil texture classification for a sample that is 20% sand, 20% silt and 60% clay?’
Answers: 1. Silty clay loam, 2. Sandy clay loam, 3. Clay.
Note: display a map illustrating Australia’s major soil classifications and distribution in An Updated Australian Soil Classification Map and pose the question ‘How do we know what type of soil we are observing?’ Answer: analysing a soil profile. There are different types of soils, which are classified (organised based on similarities), according to their composition and architecture.
Have students engage with Soil Profile and Soil Horizons (3:11) and draw an annotated diagram that illustrates a soil profile and the horizons.
Differentiation: teachers provide oral reading support for struggling readers or for highly complex texts with unfamiliar vocabulary.
Have students use The Australian Soil Classification to identify soil characteristics for the soil types identified in Table 13 – soil characteristics and distribution (Activity 1.13.3).
Evidence of learning: student resource booklet activities 1.13.1, 1.13.2, 1.13.3.
Teaching and learning activity – Lesson 14
Student resource booklet activities 1.14.1, 1.14.2, 1.14.3, 1.14.4, 1.14.5.
Familiarise students with lowland subtropical rainforest flora and fauna using the summary sheets and bingo cards (Activity 1.14.1).
Students engage in a Quick writes routine answering the question ‘Would you describe the subtropical biome of north-eastern NSW as rich in biodiversity? Justify your response.’
Use About the Big Scrub and Big Scrub: A cleared landscape in transition back to forest? [PDF 672 KB] to complete a decoding text exercise Appendix 6 – decoding texts teacher advice.
Students complete a visual representation of subtropical biomes.
Evidence of learning: student resource booklet activities 1.14.1, 1.14.2, 1.14.3, 1.14.4, 1.14.5.
Teaching and learning activity – Lesson 15
Student resource booklet activities 1.15.1, 1.15.2, 1.15.3, 1.15.4.
Note: the following learning activities are based on the subtropical biome and agricultural production of macadamia nuts. Teachers may choose to investigate an alternative biome and agricultural product that is more applicable and accessible to their school context.
It is recommended students commence Assessment – Biomes and sustainable agriculture at this stage in the learning sequence.
Read Where are wild Macadamias found? with the class and lead an exploration of MCT Wild Macadamias App using the following steps:
1. Select Map layers and unselect all elements except Commercial orchards. Zoom out to observe the location of Australia’s commercial macadamia orchards.
1. Select Map layers and unselect Commercial orchards. Select Macadamia integrifolia, Macadamia ternifolia and Macadamia tetraphylla (native varieties of macadamia nut trees). Zoom out to observe the location of native varieties of macadamia nut trees.
1. Select Map layers and add Commercial orchards to the selection. Zoom in to observe the location of native macadamia nut trees and commercial orchards.
Students use National Macadamia Tree Crop Map and MCT Wild Macadamias App to identify the key macadamia nuts cultivation regions and threats to native macadamia trees in southern Queensland and northern NSW.
Note: activate prior knowledge by asking students what type of graph is displayed using Line Graphs in Geography. Answer: line graph. Responsively teach where necessary using Line graphs or revisiting how to draw a line graph How to Plot a Line Graph – Pretty Straightforward (2:49).
Students plot a line graph recording the macadamia nut production in Australia from 2017 to 2024.
Students conduct a peer assessment on their line graphs.
Evidence of learning: student resource booklet activities 1.15.1, 1.15.2, 1.15.3, 1.15.4.
Teaching and learning activity – Lesson 16
Student resource booklet activities 1.16.1, 1.16.2, 1.16.3, 1.16.4.
Record or respond to student questions raised in the 3, 2, 1 routine based on the last lesson.
Note: activate prior knowledge by displaying a sample pie chart to the class. What type of graph is represented? Answer: pie chart. What are the features of a pie chart? Answer: a circle, percentages, largest segment first. 
Teachers may need to reteach features of a pie chart using Pie charts. Other suggested numeracy support resources for constructing pie graphs and how to use a calculator include Percentages 1 teacher resource - Geography and Measurement across geography (Stage 5).
Use the following instructions to commence a ‘We do, You do’ routine Gradual release of responsibility. Students will need to understand that they must calculate the angle for each set of data. When the data is presented as a percentage, this is achieved by dividing the percentage by 100 then multiplying the result by 360. For example:
37 ÷ 100 = 0.37
0.37 × 360 = 133.2
Students will measure 133.2° to illustrate the 37% of macadamia nuts produced by South Africa. Repeat calculations for the remaining countries and graph accordingly in the pie chart.
Note: an alternative calculation for measuring angles in degrees would be percentage ÷ 100 × 360 = angle size. 
Note: check for understanding of pie charts by actioning choral responses. Teachers might need to reteach where required. Teachers might like to access How to Draw a Pie Chart from Percentages or Drawing Pie Charts by Hand (10:42) for more information and examples on how to draw pie charts.
Students explore Facts and Figures – world tree nut trade flows flowline diagram.
Students use suggested resources to summarise key challenges to macadamia nut production.
Evidence of learning: student resource booklet activities 1.16.1, 1.16.2, 1.16.3, 1.16.4.
Teaching and learning activity – Lesson 17
Student resource booklet activities 1.17.1, 1.17.2, 1.17.3, 1.17.4, 1.17.5, 1.17.6.
Students complete a cause-and-effect summary illustrating the interconnections of macadamia nut production, economy, society and the environment (Activity 1.17.1).
Provide students with the syllabus definition of sustainability. Students use a Sketch to Stretch strategy to illustrate their understanding of the geographical concept ‘sustainability’.
Note: use a Think-Pair-Share to check for understanding of the concept sustainability. Use Geographical concepts to reteach if necessary the geographical concept sustainability.
Students use Our Sustainable Approach and construct a Concept map that identifies ways the industry is improving green growing methods.
Students research biological control of pests associated with macadamia production.
Students complete comprehension questions identifying their understanding of sustainability in the context of macadamia nut production.
Students interpret climate graphs for Kenya.
Extension option – students research macadamia nut production in Kenya and write an exposition responding to the following prompt: ‘Provide a sustained and logical argument to peasant farmers in Kenya as to why they should participate in macadamia production’.
Evidence of learning: student resource booklet activities 1.17.1, 1.17.2, 1.17.3, 1.17.4, 1.17.5, 1.17.6.
Teaching and learning activity – Lesson 18
Student resource booklet activities 1.18.1, 1.18.2, 1.18.3, 1.18.4, 1.18.5.
Note: teachers local to macadamia farms may like to consider an excursion to a local site and alter the following geographical inquiry to accommodate the challenges confronting the chosen orchard. Fieldwork could include soil pH testing, assessing the threat of Phytophthora slow decline using the Macadamia Conservation Trust Resources Species Identification Sheets, observations for pests such as nut borer, photography of erosion hotspots and interviews with experts in the field.
The following learning activities in the program are based on a northern NSW macadamia orchard managed by a local farmer and industry expert Robbie Commens. Students do not require a site visit to a macadamia orchard to complete the following activities.
Use a Parking lot to consistently revisit student questions, conceptual understanding and motivation for learning throughout the remainder of Learning sequence 1. Prompts to visit the Parking lot are included throughout the lessons.
Familiarise students with the geographical inquiry process using Geographical inquiry video (2:59).
Differentiation: teachers read aloud the interview to support with prosodic reading and indicate emphasis, and so on, through their use of voice. Could build towards students reading in pairs or similar as it is a lengthy article. Alternatively, consider where the reading can be chunked by subtitles to support skimming and scanning for responses.
Have students engage with Robbie’s interview (Activity 1.18.2).
Use Appendix 7 – teaching advice – developing a hypothesis to guide student development of suitable hypotheses for the learning sequence.
Students use an Options Explosion to propose an inquiry plan that identifies appropriate and potential geographical methods (Activity 1.18.4).
[bookmark: _Hlk193111884]Revisit the class Parking lot to address any questions, mention any new ideas and monitor student interest.
Evidence of learning: student resource booklet activities 1.18.1, 1.18.2, 1.18.3, 1.18.4, 1.18.5.
Teaching and learning activity – Lesson 19
Student resource booklet activities 1.19.1.
Learning intention
Students learn to apply geographical inquiry through fieldwork and data analysis in agricultural contexts.
Success criteria
Students can:
plan and conduct fieldwork to collect soil samples and data
perform soil analysis (texture, pH, dispersive tests) and interpret results
relate soil characteristics to agricultural productivity and sustainability.
Note: students will be required to conduct fieldwork on the school site or at an alternative suitable location. Access Excursions and variations of routine for direction and guidance on planning and managing excursions.
A soil horizon diagram is a requirement of the following learning activity. Teachers will need to prepare a suitable site to undertake this learning activity.
The following soil observations and tests can be conducted on the school grounds to engage students in practical fieldwork experiences that connect to the geographical inquiry of macadamia nuts.
Provide students with a soil profile to sketch and record soil horizons. Have students describe the typical properties of each horizon (Activity 1.19.1). Students may require access to Ribbon Test for Soil Texture - Clay, Silt, or Loam? (8:51) for further explanation of the ribbon soil test.
Evidence of learning: student resource booklet activities 1.19.1.
Teaching and learning activity – Lesson 20
Student resource booklet activities 1.20.1.
Note: the following learning activities can be conducted in the field or in a science laboratory. Teachers may like to access Lake Mungo virtual excursion: Episode 13 – Soil and geology (13:58) (from 3:04–13:58) for further explanation of testing soil pH.
Students complete a soil pH test and soil dispersive test in the field (Activity 1.20.1).
Note: while waiting 10 minutes for the soil aggregates to disperse, teachers should discuss soil constraints and their effect on macadamia root growth with the class.
Soil pH affects solubility of P, B, AI and trace elements. Soil pH affects positive absorption ions, for example, calcium, magnesium and potassium. Cation Exchange Capacity (CEC) (5:49) explains this process. Soil pH is important for CEC, because as pH increases (becomes less acidic), the number of negative charges on the colloids increase, thereby increasing CEC and consequently increasing the absorption of water.
Organic matter (OM) is a source of nutrients, and the quality of OM differs. There is a need to know the quality of OM as it protects soil surface from heat, drying and erosion. OM is required to maintain soil quality.
Water is required for uptake of nutrients, photosynthesis, leaf cooling and root growth. Water stress decreases yield and nut quality.
Revisit the class Parking lot to address any questions, mention any new ideas and monitor student interest.
Evidence of learning: student resource booklet activities 1.20.1.
Teaching and learning activity – Lesson 21
Student resource booklet activities 1.21.1, 1.21.2, 1.21.3, 1.21.4, 1.21.5, 1.21.6, 1.21.7, 1.21.8.
Students review pH test results from farmer Robbie’s orchard and suggest solutions based on the interview transcript Appendix 11 – farmer Robbie’s interview transcript in the resource booklet.
Answer: if pH is too low, add lime. Goal is to be 7. Macadamia nut trees prefer 5.5 pH to 6.5 pH. Students unfamiliar with lime may need further explanation of the benefits of adding lime to soil. These include raising soil pH promoting the spread of good bacteria and reducing risk of nutrient deficiency, as well as improving water penetration allowing plants to take up more water and making the soil neutral which is optimal for plant growth. Further explanation can be found at What Does Lime Do to Soil? 3 Reasons to Lime Your Garden.
Note: this section of the program may include a lot of unfamiliar vocabulary. Students are being expected to use and incorporate vocabulary into the responses for this activity, it would be beneficial to suggest explicit instruction to support ahead of and during the task. Some words may include ‘monitor’, ‘elevation’, ‘moderately’ and ‘aerial’.
Aerial LiDAR (Light Detection and Ranging) maps are used in the next section of the learning sequence. LiDAR sensors acquire details of both the terrain and any above ground features such as vegetation and infrastructure.
Students use a series of LiDAR maps to interpret influence of topography and soil pH on Robbie’s orchard (Activity 1.21.1).
Students use LiDAR image for slope to identify areas that have a slope steeper than 15 degrees.
Note: a 15-degree slope is described as moderately steep. For every horizontal run, the elevation increases by 79 cm.
Teachers may want to consider using a clinometer at this point in the sequence to illustrate slope, develop student understanding and use of the equipment. How to measure slope with a clinometer (0:31) will support this demonstration.
Equipment required – clinometer.
Prior to commencing Activity 1.21.5 Check for understanding by asking the following questions. ‘Which type of graph do we use to illustrate the correlation between 2 variables?’ Answer: scatter graphs or plots. ‘Which axis should include the variable that is causing the change?’ Answer: X axis. Reteach if necessary by revisiting examples from Learning sequence 1 – Lesson 8.
Answer: areas with a steeper slope experience less macadamia canopy. A suggestion for this is loss of organic matter due to erosion (Activity 1.21.6).
Students could be extended by using Figure 25 – McLean Ridges farm plan to construct a topographic cross-section or transect of Robbie’s farm.
How to ask application questions in lessons will support Activity 1.21.8.
Revisit the class Parking lot to address any questions, mention any new ideas and monitor student interest.
Evidence of learning: student resource booklet activities 1.21.1, 1.21.2, 1.21.3, 1.21.4, 1.21.5, 1.21.6, 1.21.7, 1.21.8.
Teaching and learning activity – Lessons 22 to 24
Students explore the processes that influence and challenge macadamia production on Robbie’s farm and communicate in a structured report.
The report includes the development and communication of scatter graphs and choropleth maps.
Students revisit the Appendix 1 – capacity matrix and update their current understanding of concepts explored in the sequence.
Evidence of learning: student resource booklet activities Lessons 22 to 24.
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[bookmark: _Toc197417412]Learning sequence 2 – Factors influencing food production
The following learning sequence is designed to be completed in approximately 4 hours. It aligns to Term 1 Week 7 in the Geography Stage 5 scope and sequence.
Table 2 – learning sequence 2 details
	Outcomes and content
	Teaching and learning activities
	Registration

	Outcome
GE5-DFC-01, GE5-PRI-01, GE5-PER-01, GE5-MAN-01, GE5-APC-01, GE5-TAP-01, GE5-COM-01
Content
Factors influencing food production:
Human alterations to biomes to maximise food production
Environmental, social, economic and technological factors that influence the supply of and demand for food in Australia and Asia
Environmental impacts of food production
Geographical tools
Maps:
Identify and interpret spatial patterns using a range of maps
Locate features on a map using latitude and longitude coordinates in degrees and minutes
Data and graphs:
Construct and interpret a range of data tables and graphs
Identify and calculate maximum, minimum, total, mean and range
Spatial technologies:
Interpret geographical information using a range of spatial technologies
Determine connections, impacts and changes over time using virtual or digital maps and satellite images
Record and map features at different locations using GPS
Interpret relationships between geographical data using GIS
Additional geographical representations:
Illustrations, diagrams, infographics
Geographical concepts:
· Place
· Space
· Environment
· Interconnection
· Scale
· Sustainability
· Change
	Learning intentions
Students learn about:
how humans alter biomes to maximise food production
factors that influence food supply and demand, and their environmental impacts.
Success criteria
Students will be able to:
identify and explain ways humans modify biomes to increase agricultural productivity (for example, irrigation, terracing, genetically modified crops)
analyse environmental, social, economic and technological factors that affect food supply and demand in Australia and Asia
evaluate environmental impacts associated with agricultural practices, including impacts on biodiversity and sustainability
critically discuss and propose strategies to improve agricultural sustainability and manage resources effectively.
I can (student-facing):
identify and explain methods humans use to modify biomes for agriculture
analyse the social, environmental, economic and technological factors affecting food supply and demand
evaluate the environmental impacts of agricultural practices
propose solutions to improve sustainability in food production.
Teaching and learning activity – Lesson 1
Student resource booklet activities 2.1.1, 2.1.2, 2.1.3, 2.1.4.
Provide students with an image of an ancient agricultural practice, for example, An Egyptian Shadoof and complete a See, Think, Wonder routine.
Students categorise the impact of agriculture under the headings social, environmental and ecological.
Students brainstorm ways humans alter biomes for food production.
Note: teachers may want to consider including details on how students will demonstrate success in the small group task. For example, find 3 points on ‘ways humans alter biomes to maximise food production’. Consider a GIST task to help curate main ideas of the texts or videos.
Allocate students to work in small groups to research and present a class project on the ways humans alter biomes to maximise food production.
Evidence of learning: student resource booklet activities 2.1.1, 2.1.2, 2.1.3, 2.1.4.
Teaching and learning activity – Lesson 2
Student resource booklet activities 2.2.1, 2.2.2, 2.2.3, 2.2.4, 2.2.5, 2.2.6, 2.2.7.
As a class, review the class presentation. Teachers may choose to take on the role as presenter or nominate a class member.
Students use maps to locate Bangladesh, the capital Dhaka, and identify latitude and longitude.
Students identify the biome that exists at Bangladesh and construct a climate graph to illustrate the climate data for Dhaka.
Students identify the characteristics of tropical and subtropical moist broadleaf forests that exist in South-East Asia.
Students use population data to compare Australia and Bangladesh food supply and demand challenges.
Evidence of learning: student resource booklet activities 2.2.1, 2.2.2, 2.2.3, 2.2.4, 2.2.5, 2.2.6, 2.2.7.
Teaching and learning activity – Lesson 3
Student resource booklet activities 2.3.1, 2.3.2, 2.3.3, 2.3.4.
Students explore the nature of food scarcity in the world and work in pairs to complete a comparison of factors influencing food supply between Australia and Bangladesh.
Note: scaffold the 4-paragraph task through a joint construction of a paragraph around the information collected in 2.3.2 and 2.3.3.
Students create a written text assessing the approaches to the management and protection of the environment and the implications for food supply and demand in Australia and Bangladesh.
Evidence of learning: student resource booklet activities 2.3.1, 2.3.2, 2.3.3, 2.3.4.
Teaching and learning activity – Lesson 4
Student resource booklet activities 2.4.1, 2.4.2, 2.4.3.
Engage with What is Biodiversity? (3:04) (from 0:01–0:44), Ecosystem services and why they are vital for humans (2:39) and Figure 2 Ecosystem Services: Categories and valuation.
Students develop an understanding of ecosystem services through the study of bees.
Students create an infographic or Public Service Announcement (PSA) that informs the audience of the importance of bees to sustainable agriculture and the environmental impacts that hinder the bees’ services.
Note: check for understanding of the terms ‘biodiversity’ and ‘ecosystem services’ using a choral response. 
Choral response to the following sentences:
biodiversity is the [response] of all living organisms within a particular habitat, ecosystem, biome
ecosystem [response] are the benefits that humans derive from ecosystems
ecosystem services are necessary for humans to [response]
ecosystem services are provided by the natural world for [response]
provisioning services provide people with food and [response]
cultural services of the ecosystem provide people with spiritual, educational and [response] services.
Answers: choral response questions in order – variety, services, survive, free, water and recreational.
Reteach where necessary by revisiting What is Biodiversity? (3:04) (from 0:01–0:44), Ecosystem services and why they are vital for humans (2:39) and Figure 2 Ecosystem Services: Categories and valuation.
Evidence of learning: student resource booklet activities 2.4.1, 2.4.2, 2.4.3.
	




[bookmark: _Toc197417413][bookmark: _Hlk197344199]Learning sequence 3 – Towards food security 
The following learning sequence is designed to be completed in approximately 12 hours. It aligns to Term 1 Weeks 8–10 in the Geography Stage 5 scope and sequence.
Table 3 – learning sequence 3 details
	Outcomes and content
	Teaching and learning activities
	Registration

	Outcome
GE5-DFC-01, GE5-PRI-01, GE5-PER-01, GE5-MAN-01, GE5-APC-01, GE5-TAP-01, GE5-COM-01
Content
Towards food security:
The nature and spatial patterns of food security
Factors that impact food security
Sustainable practices for improving global food security
Aboriginal Peoples’ Knowledges and collaborative practices that can inform sustainable and resilient food systems for the future
Geographical tools
Maps:
Identify and interpret spatial patterns using a range of maps
Locate features on a map using latitude and longitude coordinates in degrees and minutes
Fieldwork:
Identify, collect and record geographical information
Develop and conduct surveys and interviews
Use fieldwork tools to collect geographical information
Draw conclusions from the data collected
Evaluate the fieldwork study
Data and graphs:
Construct and interpret a range of data tables and graphs
Use a range of graphs and tables
Use quantitative data and graphs to identify patterns, trends and changes
Identify and calculate maximum, minimum, total and rank order
Spatial technologies:
Determine connections, impacts and changes over time using virtual or digital maps and satellite images
Additional geographical representations:
Illustrations, diagrams, infographics, mind maps
Geographical concepts:
· Place
· Space
· Environment
· Interconnection
· Scale
· Sustainability
· Change
	Learning intentions
Students learn about:
global patterns and factors affecting food security
sustainable agricultural practices, including the value and importance of Aboriginal Peoples as Knowledge holders.
Success criteria
Students will be able to:
describe global patterns of food security and explain factors that influence food availability, access and stability
analyse approaches to sustainable agriculture that enhance global food security
understand the important role Aboriginal Peoples’ Knowledge and collaborative practices provide in promoting sustainable agricultural and land management solutions
apply geographical skills to propose strategies and actions that could lead towards improved food security and sustainable futures.
I can (student-facing):
describe global patterns of food security and explain the factors influencing these patterns
analyse different sustainable practices used to improve global food security
explain the importance of Aboriginal Peoples’ Knowledge and their contribution to sustainable agriculture
apply geographical knowledge to suggest actions for improving food security.
Teaching and learning activity – Lessons 1 to 3
Student resource booklet activities 3.1.1, 3.1.2, 3.1.3, 3.1.4, 3.1.5, 3.1.6.
Students complete a Y-chart that provides a description of food security, including what the food security looks, feels and sounds like.
Students engage with What is food insecurity? An explanation (1:38) and complete a Frayer diagram for ‘Food insecurity’.
Note: account directive term may need elaboration Glossary of key words.
Based on the definition of food insecurity used in the Frayer diagram and Infographic: Hunger and food insecurity in maps and charts, have students account for why Australians might experience food insecurity.
Activate prior knowledge by displaying a choropleth map Choropleth Maps in Geography. ‘What type of map is this?’ Answer: choropleth map. ‘What are key features of choropleth maps?’ Answer: themes illustrated by colour. Reteach where necessary by revisiting characteristics of choropleth maps using Choropleth Maps in Geography.
Students interpret an infographic Global Food Insecurity and respond to comprehension questions.
Students will need to select Rank column in the ‘Rankings and trends’ graph to reveal each country’s specific data in more detail Global Food Security Index 2022. Students record global food security ranking and trends.
Students use data presented in Score detail Global Food Security Index 2022 to compare 2 countries. Students present their comparison as a Google Slide, Microsoft PowerPoint Online, PowToon Edu or something similar (Activity 3.1.6).
Students use ‘Marking rubric towards food security’ to self-assess their presentation.
Students present Global Food Security Index 2022 comparative presentations to peers and complete a marking rubric for a peer in the class.
Exit ticket: ‘Do you think food security for everyone is possible?’
Evidence of learning: student resource booklet activities 3.1.1, 3.1.2, 3.1.3, 3.1.4, 3.1.5, 3.1.6.
Teaching and learning activity – Lesson 4
Student resource booklet activities 3.4.1.
Students work in small groups to complete a Jigsaw activity on factors that impact food security (Activity 3.4.1).
Students present information as a poster or graphic display in a class Gallery walk and respond to the following prompts:
Identify ways food security is threatened by human activity.
Identify ways food security is threatened by natural environmental processes.
Construct a well-reasoned paragraph on the cause and effect of food insecurity.
Evidence of learning: student resource booklet activities 3.4.1.
Teaching and learning activity – Lesson 5
Student resource booklet activities 3.5.1, 3.5.2, 3.5.3, 3.5.4, 3.5.5, 3.5.6, 3.5.7, 3.5.8.
Introduce the concept of organic waste. Show students a series of waste images and have them complete a See Think Wonder Thinking routine for each image. Suggested images can be accessed from the following resource links:
Estimated 931 million tonnes of food wasted globally in 2019; India’s share 68 million: UN report
This Vegetable-Filled London Home Reveals The Shocking Reality Of Food Wastage
Feast Activities – Food Waste Explained.
Note: connect learning by activating prior knowledge of a flow chart. Provide students with an image of a flow chart and ask the following question: ‘What type of visual representation is this?’ Answer: flow chart. Teachers may need to revisit the purpose, characteristics and symbols of flow charts with the class. Flowchart and It’s Symbols (0:29) provides an overview of common symbols used to create flow charts.
Students use ‘Explainer: What Is Food waste?’ to answer comprehension questions and create a flow chart.
Students use Food loss and food waste: What's the difference? and a Venn diagram to present the differences and commonalities of food waste and food loss.
Note: the directive verb ‘explain’ may need further elaboration Glossary of key words. Include the specific meaning of directive verb ‘explain’ as a note for students to easily refer to. 
Students complete a Quick writes routine answering the following question: ‘Do you think people waste food in the same way in different parts of the world? Explain.’
Note: teachers will need to be familiar with the PQE method prior to commencing the following learning activity. Access Lesson 1 - introduction to the PQE method.
When describing the distribution of a phenomenon using a choropleth map, there are 3 important things to include – the pattern, quantification and an exception. This is also known as the PQE method. Students use at least one sentence to describe each of these with respect to the global distribution of food wastage:
· Pattern – give a general overview of the distribution. Is the overall distribution even or uneven? Where are areas that have high or low food wastage? Provide some examples.
· Quantification – provide specific evidence to demonstrate the pattern. Use the statistics provided in the legend and estimate the amount of food wastage.
· Exception – identify some places as examples of specific places that do not fit your pattern. For example, is there a place that has a much higher or lower food wastage than anywhere else?
Students use the A World of Waste (choropleth map) A world that is plagued by "garbage", A huge and festering problem that is difficult to cure? to describe the spatial distribution of food wastage using the PQE method. Note: food waste is expressed in kilograms per year per person in each country.
Patterns – elaborate on the patterns, trends and relationships
Quantify – use specific data and information as evidence
Exceptions – identify and describe any exceptions or anomalies evident (if applicable)
Note: equipment required for the following learning activity includes a compass, protractor and calculator.
Students construct a pie chart to visually represent food waste in Australia.
Connect, extend and challenge student understanding of industry food waste (Activity 3.5.7).
Students complete an Exit ticket using part of a 3-2-1 Bridge routine: 3 things you learnt, 2 questions you have from this and 1 reason for why it’s important to learn these things.
Evidence of learning: student resource booklet activities 3.5.1, 3.5.2, 3.5.3, 3.5.4, 3.5.5, 3.5.6, 3.5.7, 3.5.8.
Teaching and learning activity – Lesson 6
Student resource booklet activities 3.6.1, 3.6.2, 3.6.3, 3.6.4, 3.6.5.
Students categorise the impacts of food waste.
Display and discuss Food waste is responsible for 6% of global greenhouse gas emissions horizontal graph. With reference to the horizontal graph, what observations can be drawn in relation to food waste and greenhouse gas emissions?
Students use suggested resources and further research to present a Plus, Minus, Interesting (PMI) summary. Students develop and present an infographic to show the environmental impacts of organic waste. Students peer review infographics using the Guided Feedback Chat method.
Evidence of learning: student resource booklet activities 3.6.1, 3.6.2, 3.6.3, 3.6.4, 3.6.5.
Teaching and learning activity – Lesson 7
Student resource booklet activities 3.7.1, 3.7.2, 3.7.3.
Have students consider crop waste on Australian horticultural farms and complete short response comprehension questions.
Students explore the problems and solutions for unwanted food and imperfect food.
Students work in small groups to develop a campaign aimed at solving food waste (Activity 3.7.3). Students use a SWOT and SOAR matrix to evaluate the strengths and weaknesses of their campaign.
Evidence of learning: student resource booklet activities 3.7.1, 3.7.2, 3.7.3.
Teaching and learning activity – Lesson 8
Student resource booklet activities 3.8.1, 3.8.2, 3.8.3, 3.8.4.
Use an Opinion continuum Preferences, ranks and ratings to have students rank from 1 to 10 how green they think their school is.
Note: a bin (with a lid) will be provided to collect all class organic food waste. The following activity will need to be revisited over the duration of a week.
Students undertake a waste audit of their class and use the samples to calculate the whole schools’ daily, weekly and yearly food waste (Activity 3.8.2).
Students work in pairs to develop an action plan for waste management in the school aimed at either improving current practices or implementing a new approach.
Students complete a 5 whys thinking routine. Start with the statement ‘We need to compost our organic food waste’ adding various reasons why to each statement.
Evidence of learning: student resource booklet activities 3.8.1, 3.8.2, 3.8.3, 3.8.4.
Teaching and learning activity – Lessons 9 and 10
Student resource booklet activities 3.9.1, 3.9.2, 3.9.3, 3.9.4, 3.9.5.
Lead a discussion about ethics for respecting Indigenous Cultural and Intellectual Property (ICIP). Students complete a summary of the discussion and develop a legal statement for the class ‘In our geography classroom, we recognise and respect the importance of Aboriginal Peoples’ knowledge and commit to …’
Note: teachers might like to consider altering the following learning activities to accommodate a sustainable agricultural enterprise operating in the local context at this point in the program. Teachers will need to ensure that any study and activities chosen aligns to the content ‘Aboriginal Peoples’ Knowledges and collaborative practices that can inform sustainable and resilient food systems for the future’.
Students learn about the Murnong plant used by the Wurundjeri peoples, engaging with the resource Indigenous names of murnong to identify the different names for this plant across Australia. Students explore how the plant is recognised, ways it has been traditionally used and its place in contemporary food practices for Aboriginal Peoples. Students contribute to a researched class discussion that focuses on the role and contribution of Aboriginal Peoples in sustainable agriculture in Australia.
Evidence of learning: student resource booklet activities 3.9.1, 3.9.2, 3.9.3, 3.9.4, 3.9.5.
Teaching and learning activity – Lesson 11
Student resource booklet activities 3.11.1.
Students work in small groups to design the perfect farm (Activity 3.11.1). The learning activity outlined in Activity 3.11.1 could be further modified to accommodate school context and personal interest of the students.
Evidence of learning: student resource booklet activities 3.11.1.
Teaching and learning activity – Lesson 12
Student resource booklet activities 3.12.1.
The rules of the Potluck game are outlined in Appendix 8 – Potluck revision game with questions and answers provided. Teachers can use or modify to suit school context. Teachers will need to make up 5 questions for the Potluck category.
	


[bookmark: _Appendix_1:_capacity][bookmark: _Appendix_1_–][bookmark: _Toc170486208][bookmark: _Toc193961354]

[bookmark: _Toc197417414]Appendix 1 – capacity matrix
Note: a general concept and glossary list has been outlined. However, you may wish to add further terminology or skills to the capacity matrix.
Key classification
· Information – recall basic facts or heard of this before
· Knowledge – can explain and know what it means
· [bookmark: _Int_VFhXQGkB]Know-how – can draw connections between this geographical term or concept and relate them to other concepts or situations
Wisdom – can use the term or concept in new contexts or teach others
[bookmark: _Int_YupYsmL5]Shade or tick information, knowledge, know-how and wisdom as you progress with your understanding of the geographical concept or term. At the end of the learning sequence, reflect on your progress and discuss with your teacher if you observe any areas you can improve.
Table 4 – capacity matrix
	Glossary word
	Information
	Knowledge
	[bookmark: _Int_b55tc8wy]Know-how
	Wisdom

	Aboriginal and Torres Strait Islander Peoples
	
	
	
	

	Aboriginal songlines
	
	
	
	

	agricultural production
	
	
	
	

	altitude
	
	
	
	

	biodiversity
	
	
	
	

	biome
	
	
	
	

	choropleth maps
	
	
	
	

	climate
	
	
	
	

	climate change
	
	
	
	

	climate graphs
	
	
	
	

	communication forms
	
	
	
	

	consumption
	
	
	
	

	contour lines
	
	
	
	

	country
	
	
	
	

	cross-section
	
	
	
	

	culture
	
	
	
	

	custodians
	
	
	
	

	development
	
	
	
	

	dot maps
	
	
	
	

	Elders
	
	
	
	

	environmental change(s)
	
	
	
	

	flow charts
	
	
	
	

	flowline maps
	
	
	
	

	food security
	
	
	
	

	geographic information system (GIS)
	
	
	
	

	global positioning system (GPS)
	
	
	
	

	Great Dividing Range
	
	
	
	

	human wellbeing
	
	
	
	

	Indigenous Australians
	
	
	
	

	Indigenous cultural and intellectual property (ICIP)
	
	
	
	

	intellectual property
	
	
	
	

	insolation
	
	
	
	

	interconnections
	
	
	
	

	latitude and longitude
	
	
	
	

	productivity
	
	
	
	

	rain shadow
	
	
	
	

	scale
	
	
	
	

	scatter plot
	
	
	
	

	spatial distribution
	
	
	
	

	spatial patterns
	
	
	
	

	spatial technologies
	
	
	
	

	sustainability
	
	
	
	

	topographic maps
	
	
	
	

	transect
	
	
	
	

	urbanisation
	
	
	
	

	virtual or digital map
	
	
	
	

	weather
	
	
	
	

	weather map or synoptic chart
	
	
	
	

	yarning circle
	
	
	
	




[bookmark: _Appendix_2_–][bookmark: _Toc197417415]Appendix 2 – climate variations labelled
[image: A screenshot of 6 different climate graphs showing data for a range of different climates.

]

[bookmark: _Appendix_3_-][bookmark: _Toc197417416]Appendix 3 – stand-alone assessment – geography – Biomes and sustainable agriculture
Note: the stand-alone assessment can be accessed through MS Forms. A sample marking rubric is included below. Teachers should access MS Forms stand-alone assessment for advice on teacher led feedback, peer feedback or self-assessment and teacher marking. Teachers can choose feedback options most appropriate to their school context. This assessment encourages students to use subject-specific vocabulary and noun groups in a descriptive report. Advice for teaching these skills can be found in Vocabulary and Noun groups.
Table 5 – sample marking rubric
	Grade
	Marking guideline descriptors

	A
	Presents a clear and detailed definition of biomes
Integrates relevant examples from TWO biomes
Communicates ideas effectively in a structured, logical response
Uses a range of appropriate geographical terms and concepts through integration of subject-specific vocabulary and noun groups

	B
	Presents a clear definition of biomes
Integrates examples from TWO biomes
Communicates ideas in a structured response
Uses appropriate geographical terms and concepts through use of some subject-specific vocabulary and noun groups

	C
	Presents a simple definition of biomes
Provides an example of a biome
Communicates ideas in a clear response
Uses geographical terms and concepts with simple subject-specific vocabulary and/or noun groups

	D
	Presents some ideas related to biomes
May list examples of biomes or provide some features of biomes
May attempt a structured response
May use some terms or concepts and/or subject specific vocabulary and/or noun groups

	E
	Makes general statements


[bookmark: _Appendix_4_–]

[bookmark: _Appendix_4_–_1][bookmark: _Toc197417417]Appendix 4 – WAGOLL of the Oakridge Farm SWOT
Table 6 – Oakridge Farm SWOT
	SWOT element
	Oakridge Farm example

	Strengths
	Established cattle operation, existing infrastructure

	Weaknesses
	Poor soil, weed infestations, water shortages

	Opportunities
	Emerging agricultural technologies, consumer demand for sustainable beef

	Threats
	Climate variability, rising costs, competition




[bookmark: _Appendix_–_5][bookmark: _Appendix_5_–][bookmark: _Toc197417418]Appendix 5 – eastern QLD and northern NSW
[image: A map of north-east Australia with a compass.

]

[bookmark: _Appendix_6_–][bookmark: _Toc197417419]Appendix 6 – decoding texts teaching advice
[bookmark: _Toc197417420]Step 1 – context
Summarise the purpose of each source to provide students with background knowledge. For example, ‘About the Big Scrub gives an overview of the ecosystem, history and significance of biodiversity’ and ‘Big Scrub – A cleared landscape in transition back to forest?’ outlines restoration history, challenges and strategies for ecological recovery.
[bookmark: _Toc197417421]Step 2 – vocabulary pre-teaching
Teach the following complex terms before the reading (Table 8 – glossary of terms for the Big Scrub):
ecological restoration
subtropical rainforest
biodiversity
fragmentation
regeneration
assisted natural regeneration
endangered ecological community
biodiversity richness.
[bookmark: _Toc197417422]Step 3 – model decoding strategy (think-aloud)
Demonstrate explicitly how to decode complex informational text by modelling aloud the following:
highlight headings and subheadings to predict main ideas
annotate paragraphs for key points or main ideas
underline unfamiliar words and clarify their meaning using context or provided glossary
summarise paragraphs in margins to reinforce comprehension.
[bookmark: _Toc197417423]Step 4 – structured student engagement
Students individually or collaboratively:
annotate their text with key points, questions and summaries
highlight or circle challenging terms, then define them in their own words
use guided questions provided by you to clarify comprehension.
[bookmark: _Toc197417424]Guiding questions for decoding
1. What was the original extent of the Big Scrub? Why was it reduced?
Why is the Big Scrub significant in terms of biodiversity?
What are some methods being used to restore the Big Scrub?
What role do humans play in both the decline and the restoration of the Big Scrub?
Can the Big Scrub realistically return to its original state? Explain your response.
Table 7 – decoding the Big Scrub texts
	Step
	Activity or prompt
	Student response

	1
	Identify and define 3 new terms from the reading.
	

	2
	Summarise the original state and size of the Big Scrub.
	

	3
	Explain 2 human activities that led to the clearing of the Big Scrub.
	

	4
	Describe 2 current restoration strategies being used in the Big Scrub.
	

	5
	Is the Big Scrub recovering successfully? Provide evidence from the text.
	


Table 8 – glossary of key terms for the Big Scrub
	Term
	Definition

	assisted natural regeneration
	helping a natural area recover faster by removing threats (for example, weeds) and allowing natural growth to occur

	biodiversity
	the variety of living things (plants, animals, insects, fungi) within an area

	biodiversity richness
	having many different species living together in one ecosystem, indicating a healthy environment

	ecological restoration
	the process of helping damaged ecosystems recover to a healthy, natural state

	endangered ecological community
	a group of plants and animals in danger of disappearing completely due to habitat loss or damage

	fragmentation
	breaking a large natural habitat into smaller, isolated patches

	subtropical rainforest
	a dense forest that grows in warm areas with high rainfall and mild climates

	regeneration
	the natural recovery and regrowth of plants in an area after disturbance or damage




[bookmark: _Appendix_7_–][bookmark: _Toc197417425]Appendix 7 – teaching advice – developing a hypothesis
Clearly define a hypothesis. For example, ‘a hypothesis is a clear, testable statement or prediction about what you expect to find through your geographical inquiry’.
Ensure students understand that a hypothesis is:
clear and focused
testable using geographical methods
typically describes relationships or outcomes
based on geographical concepts and prior knowledge or research.
Hypothesis development mini activity. Use Table 9 to support the following activity steps:
1. Students list environmental factors influencing macadamia nut yield (soil erosion, pH, pests).
Select and link – choose one or 2 factors to link to yield clearly.
Draft a hypothesis using provided sentence starters.
Include self and peer evaluation to improve clarity and testability.
Revise and share with the class or in small groups.
Table 9 – structured scaffold to support the development of a hypothesis
	Scaffold steps
	Example statements

	Identify a clear topic
	Macadamia nut yield

	Choose variables to investigate
	Soil erosion, pH levels, pest infestations

	Predict the outcome clearly
	Reduced erosion (increased organic matter) and optimal pH will increase macadamia nut yield

	Phrase clearly and specifically
	‘Macadamia nut yield is positively influenced by higher soil moisture levels and optimal soil pH.’


Sentence starters to support the development of a hypothesis
We expect that …
It is predicted that …
As (variable) increases/decreases, (outcome) will …
Students evaluate their hypotheses using guiding prompts, such as:
Is the hypothesis clear and easily understood?
Are geographical concepts and terms clearly included?
Is the hypothesis specific enough to test?
Does it clearly state or imply a relationship between variables?
Differentiation: adjustments to this activity can be provided through simplifying language and clearly structured examples. Provide additional sentence starters or fill in the gap scaffolds. Adjust example hypothesis accordingly. For example, ‘If soil has good moisture and fewer pests, macadamia trees will produce more nuts’. To extend students, encourage inclusion of multiple detailed factors and a deeper geographical understanding and prompt the consideration of specific measurable outcomes. An extension example of a hypothesis could be ‘Optimal macadamia nut yield is achieved by balancing soil pH around 6.5, maintaining soil moisture levels at field capacity, minimising Phytophthora infections, and managing pest populations sustainably’.
[bookmark: _Appendix_8_–]

[bookmark: _Appendix_8_–_1][bookmark: _Toc197417426]Appendix 8 – Potluck revision game
The Potluck revision game requires the class to be divided into 2 teams.
[bookmark: _Toc197417427]How to play Potluck
Rules of the game:
· Students take turns selecting a category, for example, biodiversity, and choosing a question ranging from 1 (easiest) to 5 (most challenging).
· When a student answers a question correctly, their team gains the relevant number of points. For example, if a student chose Biodiversity question number 3 and gets the answer correct, they gain 3 points for their team.
· When a student answers the question incorrectly it is passed to the other team to attempt.
· When neither team correctly answers the question, the teacher gives the correct answer and zero points are awarded.
· The potluck category is developed by the teacher based on any relevant recent events in the school, popular culture or general knowledge. For example, a potluck question might ask ‘Who played Barbie in the recent Barbie film?’ (Answer: Margot Robbie.)
· There should be at least 5 categories including the potluck game with 5 questions in each category.
[bookmark: _Toc194578245][bookmark: _Toc197417428]Example
Note: teachers may like to include additional categories or replace the examples provided to better assess the focus of the learning in the context of the school or alter to accommodate a different focus area.
Category 1 – biodiversity:
1. Rainforests are considered rich or poor in terms of biodiversity? (Answer: rich.)
Define biodiversity. (Answer: the variety of living organisms within a particular habitat, ecosystem, biome or globally.)
Give an example of how humans are impacting biodiversity. (Answer: possible responses could include deforestation and urbanisation.)
Does agricultural production of macadamia nuts support biodiversity? Briefly explain your answer. (Answer: yes, because it is a native plant in Australia, it supports birds and insect life, bees love them, the roots help reduce soil erosion.)
Identify one technique used by Aboriginal Peoples, either traditionally or contemporaneously that has improved biodiversity. (Answer: complex fire management systems.)
Category 2 – geographical inquiry:
1. Name the first step of the geographical inquiry process. (Answer: acquiring geographical information.)
Put the following steps of geographical inquiry into the correct order: communicating, processing, acquiring. (Answer: acquiring, processing and then communicating.)
Identify a geographical issue, problem or challenge we have studied. (Answer: based on school context. For example, macadamia farm sustainability in northern NSW.)
Give 2 examples of geographical tools used in our geographical inquiry of macadamia nut orchards. (Answers might include: soil pH test, soil horizon sketch or interview with farmer.)
What key conclusions were drawn from our geographical inquiry of macadamia nut orchards and how did we communicate those conclusions. (Answer: based on school context.)
Category 3 – graphs used in our sustainable biomes and agriculture sequence:
1. How many axes does a scatter graph have? (Answer: 2.)
1. How many variables does a scatter graph compare? (Answer: 2.)
1. How many variables does a ternary graph illustrate? (Answer: 3.)
1. In a non-correlation scatter graph what would the dots look like? (Answer: scattered with no pattern.)
1. What percentage do the 3 soil texture types need to add up to in a ternary graph? (Answer: 100%.)
Category 4 – biomes:
1. True or false? A biome is a major terrestrial region defined by its climate, vegetation and animal life. (Answer: true.)
Near the equator, tropical rainforests thrive with high biodiversity due to consistent what? (Answer: temperature.)
Identify common flora or fauna found in the north-eastern region of NSW (subtropical biome). (Answers might include: macadamia trees, koalas.)
What type of biome is found at 90° latitude? (Answer: Arctic.)
Briefly explain why biomes influence sustainable agriculture. (Answers might include: temperature and rainfall are key factors influencing the types of biomes that exist. The biome will influence the agricultural activity that can be successful. Attempting to conduct agricultural production in a biome unsuitable for the product will reduce its sustainability. This is why macadamia nut production is suitable and sustainable in subtropical biomes.)
Category 5 – potluck. Teacher developed questions based on school context.


[bookmark: _Toc197417429]Overall program evaluation
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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If you use the links provided in this document to access a third-party's website, you acknowledge that the terms of use, including licence terms set out on the third-party's website apply to the use which may be made of the materials on that third-party website or where permitted by the Copyright Act 1968 (Cth). The department accepts no responsibility for content on third-party websites.
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