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[bookmark: _Hlk112402278][bookmark: _Hlk112408500][bookmark: _Toc112681289][bookmark: _Hlk112408586][bookmark: _Hlk112408794]This sample program of learning has been developed by the NSW Department of Education. The NSW Education Standards Authority (NESA) defines programming as the process of ‘selecting and sequencing learning experiences which enable students to engage with syllabus outcomes and develop subject-specific skills and knowledge’ (NESA 2022).
This program has been developed to assist teachers in NSW Department of Education schools to create learning that is contextualised to their classroom. The program has suggested timeframes that may need to be adjusted by the teacher to align with the school calendar and meet the needs of their students. The program may provide links to webpages not part of the department’s website. These links are provided as a source of information or as activities that may be suitable for delivering the course content. These sites are managed by organisations, companies or individuals outside of our control, and the department is not responsible for the information or subsequent links on these webpages.
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Prior learning
The following content is foundational for learning about the concepts in the Living systems focus area:
Early Stage 1 – Living things have characteristics that help them survive in their environment – Science and Technology K–6 Syllabus (2024)
Identify the sense organs and describe their functions
Identify and label the parts of the human body that are used for movement
Recognise that plants produce their own food, and animals need to find their food
Examine flowers, fruit, leaves, roots and stems of plants and describe their purpose
Stage 1 – Living things change over time – Science and Technology K–6 Syllabus (2024)
Collect data about the variety of living things in a local habitat, group them and justify the groupings
Describe the changes in a plant as it grows using data and scientific models
Examine the evidence for extinct animals
Stage 2 – Living things depend on energy and materials to survive – Science and Technology K–6 Syllabus (2024)
Identify the systems of Earth that make up environments: air – atmosphere, land – lithosphere, water – hydrosphere, living things – biosphere
Describe the relationship between habitat, ecosystem and environment
Observe and describe living and non-living things in a habitat
Pose questions to conduct fair tests to determine the effects of soil, water and light energy on plants
Describe how Aboriginal and/or Torres Strait Islander Peoples’ practices support habitats to survive
Describe the transfer of energy between plants and animals using food chains, Tier 2 and Tier 3 vocabulary
Describe ways in which plants and animals depend on each other for survival
Stage 2 – Body systems work together to enable movement – Science and Technology K–6 Syllabus (2024)
Recognise that the human muscular and skeletal systems work together to enable movement
Identify parts of the human skeleton that offer protection and support
Model how bones, muscles and joints work together to cause movement
Stage 3 – Living things may change over millions of years, in response to their environments – Science and Technology K–6 Syllabus (2024)
Examine and explain how the characteristics of flowers, fruit and seeds are adaptations for reproduction in plants
Interpret a food web that describes the flow of matter and energy between plants and animals in an ecosystem
Identify and describe how the loss or introduction of plants or animals affects an Australian ecosystem
Examine evidence that environments have changed over time and continue to change
Describe how Aboriginal and/or Torres Strait Islander Peoples’ sustainable practices continue to protect the environment
Stage 3 – Body systems coordinate for survival – Science and Technology K–6 Syllabus (2024)
Identify the main organs and their functions in the human digestive, respiratory and circulatory systems
Recognise that the human digestive, respiratory and circulatory systems work together
Identify variables and conduct fair tests to describe ways the circulatory and respiratory systems respond to physical activity
Stage 4 – Cells – Science 7–10 Syllabus (2023)
Describe the role of specialised cells in multicellular organisms and explain why they are needed
Identify cellular respiration via mitochondria, and photosynthesis via chloroplasts, as examples of important processes that take place in specialised organelles
Represent the arrangement of specialised cells in tissues and in organs
Examine the relationship between structure and function for a range of specialised cells
Conduct a practical investigation to observe and compare prepared slides of specialised cells
Future learning
After completing the Living systems focus area, students will be able to apply their learning to the following content: 
representing the movement of energy through an ecosystem in a flow chart (Science 7–10 Stage 4 Change)
the optimal function of body systems is essential for good health (Science 7–10 Stage 5 Disease)
the role of climate as an abiotic factor in an ecosystem (Science 7–10 Stage 5 Environmental sustainability)
changing the environment of an ecosystem will disrupt the stability of the ecosystem (Science 7–10 Stage 5 Environmental sustainability).
Transfer of learning
making informed health and lifestyle choices through understanding human body systems
applying knowledge of ecosystems to promote sustainability and environmentally responsible decision-making
Table 1 – living systems key program information
	Feature
	Details

	Outcomes
	A student:
describes the role, structure and function of a range of living systems and their components SC4-LIV-01
identifies questions and makes predictions to guide scientific investigations SC4-WS-02
uses a variety of ways to process and represent data SC4-WS-05
communicates scientific concepts and ideas using a range of communication forms SC4-WS-08
Science 7–10 Syllabus © NSW Education Standards Authority (NESA) for and on behalf of the Crown in right of the State of New South Wales, 2023.

	Assessment
	Simulation and scientific poster

	Duration
	10 weeks

	Special materials and equipment
	Prepared slides of root hair cells
Pantihose/stockings
600mL bottles with the bottoms cut off and a hole in the lid (wide enough for a straw to fit through)
Clear nail polish
Flowers, such as lilies, for dissection


Risk management: teachers are advised to undertake a risk assessment before conducting any investigation or experiment in their classrooms. For more information on developing risk assessments, see Risk Assessment – a pre-requisite for risk control.
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This section provides information for teachers to navigate the teacher resource books and the supporting PowerPoint for Living systems. All content in these resources is aligned with the topics in the program. For example, the topic '1.1 Introduction to Living systems’ in the Living systems program is aligned with '1.1 Introduction to Living systems’ activities in Teacher resource book 1 and supporting PowerPoint documents. 
Additional information for the activities in the program, such as practical investigation instructions, student worksheets and more, will be found in the corresponding teacher resource books (TRB1 and TRB2). The supporting PowerPoint slide deck (LIV PPT) contains student-facing information, such as learning intentions and success criteria and checks for understanding for each topic in the program.
Table 2 – resource coding for cross-referencing between the program and supplementary resources
	Coding in this resource
	Document that it is referring to

	TRB1
	Teacher resource book 1 – Living systems

	TRB2
	Teacher resource book 2 – Living systems

	LIV PPT
	Slide deck – Living systems
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[bookmark: _Toc223078156]1 How does the structure and organisation of multicellular organisms allow them to function optimally?
Table 3 – content, and teaching and learning activities for lesson sequence 1
	Content
	Teaching and learning activities
	Registration and evaluation notes

	Note: this lesson sequence aims to introduce students to living systems by integrating key concepts from the focus area's content groups to form a comprehensive overview. Most of the listed content points are not fully covered here and will be explored in later lesson sequences.
Body systems
Explain the interrelationship among cells, tissues and organs
Describe how the components of each body system interact to allow the efficient functioning of an organism
Plant systems
Determine the role, structure and function of the components of a plant, including the xylem and phloem, in maintaining plants as multicellular organisms
Ecosystems
Identify the components that make up an ecosystem
	[bookmark: _Toc223078157]1.1 Introduction to living systems (approximately 1 hour)
What are living systems? (TRB1 and LIV PPT)
Define living systems, using examples.
Note: the examples used in this activity are not the only examples of living systems. The systems in this activity reflect the content grouping headings of the focus area.
Define body (organ) systems, plant systems and ecosystems. Provide students with components of a body system, plant systems and ecosystems. Students work in groups to identify the relevant components of each living system. They engage in a Think-Pair-Share activity, followed by a teacher-facilitated class discussion, to outline that living systems are made up of many components that interact with each other.
Checkpoint 1: provide students with a word bank and incomplete sentences to check their understanding of what a living system is and the types of living systems in this focus area.
From cells to systems (TRB1 and LIV PPT)
Teach students that humans are multicellular organisms and that the body is made up of many organ systems.
Checkpoints 2 and 3 (LIV PPT): assess students’ prior knowledge of the human body being made up of cells, tissues, organs, organ systems and specialised cells.
Students draw and fill in a flow chart to outline the organisation of life from the cell to the system, including explaining the interrelationships between cells, tissues and organs, as the teacher unpacks these concepts using human body examples.
Checkpoint 4 (LIV PPT): provide students with a cloze passage to assess their understanding of the interrelationship between cells, tissues and organs.
	

	Body systems
Note: the content focus in this lesson sequence is the digestive system.
Identify the role of the digestive, circulatory, respiratory and excretory systems of humans, and name the major organs
Draw or annotate representations of models of organ systems to describe their processes and functions
Describe how the structures of organ systems, and the specialised cells within these systems, enable them to carry out their functions
Processing data and information
Extract information from texts, diagrams, flow charts, tables, databases, graphs and multimedia resources
Use a range of representations to organise data, including graphs, keys, models, diagrams, tables and spreadsheets
	[bookmark: _Toc223078158]1.2 The digestive system (approximately 2.5 hours)
Structure and role of the digestive system (TRB1 and LIV PPT)
Checkpoint 1 (LIV PPT): determine students’ prior knowledge of the main organs of the human digestive system and their functions (Stage 3 content).
Provide students with a text that explains the digestive system, lists the major organs and describes their functions. Teach students how to scan a text. Students then use the information in the text to annotate a diagram, labelling the organs of the digestive system and identifying the role of each organ and the digestive system's role in the human body.
Checkpoint 2 (LIV PPT): assess students’ understanding of the role of the digestive system, using a multiple-choice question.
Modelling the processes and functions of the digestive system – practical investigation (TRB1 and LIV PPT)
Recall what a model is and outline the uses of models in science. Create a model that demonstrates the digestive system's processes and functions. Relate the model to the processes and functions of the digestive system by annotating a diagram and completing a flow chart.
Differentiation: include sentence starters for each component of the flow chart to help students describe processes in the digestive system.
Relating structures and specialised cells in the digestive system to function (TRB1 and LIV PPT)
Checkpoint 3 (LIV PPT): determine students’ prior knowledge of specialised cells using the multiple-choice question.
Recall the structures and functions of the digestive system. Outline that specialised cells have unique structures that help them perform specific functions in the body. Use principles of gradual release of responsibility to teach students the organisational structure of different organs, from cell to organ, and how the structure of the specialised cells relates to the digestive function of the organ. 
Note: not all specialised cells or tissues for each organ are discussed in this unit of work. More may be explored if students can manage the cognitive load of all the specialised cell types and tissue types. Although there are many types of epithelial cells, they are referred to more broadly in this activity to facilitate understanding of the necessary concepts for Year 8 students.
Checkpoint 4 (LIV PPT): assess students’ understanding of how structure relates to digestive function. 
	

	Body systems
Note: the content focus in this lesson sequence is the respiratory system.
Identify the role of the digestive, circulatory, respiratory and excretory systems of humans, and name the major organs
Draw or annotate representations of models of organ systems to describe their processes and functions
Describe how the structures of organ systems, and the specialised cells within these systems, enable them to carry out their functions
Processing data and information
Extract information from texts, diagrams, flow charts, tables, databases, graphs and multimedia resources
	[bookmark: _Toc223078159]1.3 The respiratory system (approximately 2.5 hours)
Structure and role of the respiratory system (TRB1 and LIV PPT)
Checkpoint 1 (LIV PPT): determine students’ prior knowledge of the main organs of the human respiratory system and their function (Stage 3 content). 
Extract key points from the video How Your Lungs Work (5:21) to annotate a diagram, labelling the organs of the respiratory system, identify the role of the respiratory system in the human body and describe the process of breathing.
Note: it may be helpful to clarify the distinction between breathing and respiration. Breathing is the process of exchanging gases through inhalation (breathing in) and exhalation (breathing out). Respiration is a metabolic process that occurs in all living cells, including plant and animal cells. It is the process by which energy is released from glucose, enabling all the other chemical processes needed for life.
Checkpoint 2 (LIV PPT): assess students' understanding of the role of the respiratory system and the function of the organs in the respiratory system.
Modelling the processes and functions of the respiratory system – practical investigation (TRB1 and LIV PPT)
Recall what a model is and outline the uses of models in science. Model the processes and functions of the respiratory system by building a model. Relate the model to the respiratory system's processes and functions by tabulating the structures and their functions. In a Think-Pair-Share activity, students to discuss how the model supports their understanding of breathing and the strengths and limitations of the model in representing the processes and functions of the respiratory system.
Relating structures and specialised cells in the respiratory system to function (TRB1 and LIV PPT)
Recall the structures and functions of the respiratory system. Use principles of gradual release of responsibility to teach students how to extract and summarise points from ‘The respiratory system’ text to describe how the structure and specialised cells of the system relate to the respiratory function.
Checkpoint 3 (LIV PPT): assess students’ understanding of how structure relates to respiratory function.
	

	Body systems
Note: the content focus in this lesson sequence is the circulatory system.
Identify the role of the digestive, circulatory, respiratory and excretory systems of humans, and name the major organs
Draw or annotate representations of models of organ systems to describe their processes and functions
Describe how the structures of organ systems, and the specialised cells within these systems, enable them to carry out their functions
Processing data and information
Extract information from texts, diagrams, flow charts, tables, databases, graphs and multimedia resources
Use a range of representations to organise data, including graphs, keys, models, diagrams, tables and spreadsheets
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Structure and role of the circulatory system (TRB1 and LIV PPT)
Checkpoint 1 (LIV PPT): determine students' prior knowledge of the main components of the human circulatory system and their function (Stage 3 content). 
Students annotate a diagram of the circulatory system, using information extracted from the provided information cards.
Provide students with a circulatory system text, where they extract and summarise information to answer comprehension questions about how blood is circulated through the heart, the structures of the circulatory system and the role of the circulatory system. Students annotate a labelled diagram of the heart to describe the flow of blood through it.
Checkpoint 2 (LIV PPT): assess students’ understanding of the role of the circulatory system. 
Modelling blood circulation around the body (TRB1 and LIV PPT)
Facilitate class discussion to review students’ understanding of the structure and role of the circulatory system. Using guiding principles and provided images, students construct a plan to model how blood circulates throughout the body. Students construct the model, then respond to discussion questions about how it represents blood circulation around the body and its limitations.
Relating structures and specialised cells in the circulatory system to function (TRB1 and LIV PPT)
Review students’ understanding of the structures in the circulatory system. Students match the function to the name and diagram of the specialised cells and structures in the circulatory system: heart, artery, vein, capillary, red blood cell and cardiac muscle cell. Teach students how the structure of the components of the circulatory system relates to their function by completing a given table. Facilitate class discussion of the completed table to relate the structure and specialised cells of the circulatory system to their function.
Differentiation: provide students with a cloze passage to support them in relating the structure of components of the circulatory system to their function.
Checkpoint 3 (LIV PPT): determine students’ understanding of how structures and specialised cells in the circulatory system are related to their function. 
	

	Body systems
Note: the content focus in this lesson sequence is the excretory system.
Identify the role of the digestive, circulatory, respiratory and excretory systems of humans, and name the major organs
Draw or annotate representations of models of organ systems to describe their processes and functions
Describe how the structures of organ systems, and the specialised cells within these systems, enable them to carry out their functions
Processing data and information
Extract information from texts, diagrams, flow charts, tables, databases, graphs and multimedia resources
Use a range of representations to organise data, including graphs, keys, models, diagrams, tables and spreadsheets
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Note: this is the first time students may have heard of the excretory system; it is not addressed in the K-6 Science and Technology Syllabus (2024).
Structure and role of the excretory system (TRB1 and LIV PPT)
Define the excretory system and identify its role in the human body. Use the urinary system simulation to teach students the structures and functions of the excretory system, and have them label a given diagram and complete a table. Facilitate a class discussion to assess students' understanding of the organs and structures of the excretory system and their functions.
Checkpoint 1 (LIV PPT): determine students’ understanding of the function of each organ in the excretory system and the role of the excretory system.
Modelling the processes and function of the excretory system (TRB1 and LIV PPT)
Review how to extract and summarise key points from a text. Provide students with a text on excretion pathways in humans to identify key points about the organs and structures of the excretory system, the waste products produced, and the excretory pathways operating in each organ/structure.
Use principles of gradual release of responsibility to summarise key points to annotate a diagram with a flow chart for the excretory pathways for the skin, lungs and kidneys. Facilitate class discussion to assess students’ understanding of the pathways and the waste products excreted.
Differentiation: give students the boxes and outlines of the flow charts for each excretory pathway and support them with the number of steps in each pathway. Additionally, a sentence starter can be provided for each box.
Checkpoint 2 (LIV PPT): give students a cloze passage to test their understanding of the structures, processes, and functions of the excretory system.
Relating the structures and specialised cells to function (TRB1 and LIV PPT)
Provide students with a table that describes the structure (with a diagram) and outlines the function of the following components of the excretory system: kidneys, lungs, skin, and the specialised cells – transitional cells and epithelial cells in the kidney. Teach students how the structure of the kidney relates to its function, then either continue modelling, jointly construct or have students independently complete the remainder of the table to relate structure to function in the excretory system.
Differentiation: give students a cloze passage with a list of words to relate the structures of components of the excretory system to their functions.
	

	Body systems
Describe how the components of each body system interact to allow the efficient functioning of an organism
Communicating
Present findings and ideas in a range of communication forms, including using relevant scientific terms, diagrams and graphical representations, as appropriate to the audience and purpose
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Providing needs for organisms (TRB 1 and LIV PPT)
Inform students that multicellular organisms, such as humans, require the intake of nutrients and oxygen and the excretion of waste products to function efficiently. Outline that organs and body systems need to work together to achieve this.
Checkpoint 1 (LIV PPT): assess students’ understanding of the needs of organisms.
Interactions between body systems (TRB1 and LIV PPT)
Use vocabulary dominoes to review students' understanding of the body systems and their organs/structures. Recall that humans and multicellular organisms require the intake of nutrients and oxygen and excretion of wastes to ensure efficient functioning of the body. Students identify body systems as circulatory, respiratory, digestive and excretory on the worksheet provided and outline the needs provided by each system. Facilitate a class discussion to help students understand the functions of each body system.
Read through the text, ‘An apple’s journey’, and extract points related to the circulatory, respiratory, digestive and excretory systems using different coloured highlighters. Students respond to a question describing how the systems and their components work together to meet human needs.
Checkpoint 2 (LIV PPT): determine students’ understanding of how body systems work together.
	

	Body systems
Explain how a disorder or disease affecting the components of a body system, or the removal of any component in the body system, impacts on the overall functioning of the system and the organism as a whole
Communicating
Create written texts to communicate scientific concepts, ideas or investigations using conventional scientific text structures
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Disorders and diseases in body systems (TRB1 and LIV PPT)
Inform students that diseases or disorders that affect components of body systems, or the removal of components of a body system, can affect how the system and the organism function. Using examples, define disorder and disease.
Teach students about kidney disease, its types, and its effects on the excretory system and the body as a whole. Watch the video What is Kidney Disease? (2:45), then support students to extract and summarise key points about the effects of kidney disease on the excretory system and the human body as a whole.
Investigating impacts on body systems and the organism – secondary-source investigation (TRB1 and LIV PPT)
Teach students to conduct online research, reviewing how to extract and summarise key points from texts on the impact of a disorder, disease or organ removal on a body system and the organism as a whole. Using sample responses (examples and non-examples) for a disease, teach students the conventional scientific text structure and the conventions of explanatory text.
Working in pairs, students conduct a secondary-source investigation on a chosen disorder, disease or organ removal, answering guided questions to process the data. Using summarised information, students create a written text that explains how removing a disorder, disease, or organ affects a body system and the organism's overall functioning.
Differentiation: provide students with a scaffold to support in writing an explanation about how the disease/disorder/body part removal impacts the body system and the organism as a whole.
Checkpoint (LIV PPT): assess students’ understanding of explanatory texts by providing a true or false statement with a sample text.
	

	Plant systems
Determine the role, structure and function of the components of a plant, including the xylem and phloem, in maintaining plants as multicellular organisms
Use scientific tools and instruments to observe the specialised cells and tissues involved in the structure and function of plants
Processing data and information
Extract information from texts, diagrams, flow charts, tables, databases, graphs and multimedia resources
Convert between units of measurement
	[bookmark: _Toc223078164]1.8 Plant systems (approximately 
Plant components (TRB1 and LIV PPT)
Checkpoint 1 (LIV PPT): determine students’ prior knowledge of the purpose of flowers, fruit, leaves, roots and stems of plants (Early Stage 1) and how flowers, fruit and seeds are for reproduction in plants (Stage 3).
Recall that plants are multicellular organisms that also require the intake and excretion of substances to survive. Recall how to extract and summarise key points to answer questions. Read a text about plant components to extract and summarise key points to answer comprehension questions about the role, structure and function of plant components (roots, stem, xylem, phloem, leaves, flowers, fruit and seeds) in maintaining plants as multicellular organisms and to label a plant diagram.
Flower dissection (TRB1 and LIV PPT) – practical investigation 
Students conduct a practical investigation using scientific instruments, a flower dissection, to observe the components of a flower. Teach students how the components of a flower relate to reproduction and how this maintains flowering plants as multicellular organisms.
Checkpoint 2 (LIV PPT): use true or false questions to determine students’ understanding of flower parts and their function.
Observing specialised cells and tissues in plants (TRB1 and LIV PPT) – practical investigation
Review students’ understanding of the parts of a plant and their function in maintaining plants as multicellular organisms. Through station work, students observe specialised cells and tissues, such as root hair cells, guard cells, xylem and phloem, using a microscope. Describe how these specialised cells and tissues aid in the survival of a plant.
Checkpoint 3 (LIV PPT): determine students' understanding of the role of the specialised tissues, xylem and phloem, using a multiple-choice question.
Comparing like-for-like (TRB and PPT)
Checkpoint 4 (LIV PPT): determine students’ prior understanding of units for length using a multiple-choice question.
Inform students of the importance of using ‘like’ units to make valid comparisons between the size of objects. Teach students how to convert between units of length, from micrometres to metres and vice versa, using the palisade cell as an example. Provide students with a scenario to convert between units of measurement to compare the size of a guard cell in the same unit, the micrometre. Reiterate the importance of using the same unit when comparing sizes to prevent errors and ensure an accurate, valid comparison.
Checkpoint 5 (LIV PPT): check students' understanding of how to convert between units of measurement by providing questions.
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Table 4 – content, and teaching and learning activities for lesson sequence 2
	Content
	Teaching and learning activities
	Registration and evaluation notes

	Ecosystems
· Identify the components that make up an ecosystem 
	[bookmark: _Toc223078166]2.1 What is an ecosystem? (approximately 1 hour)
Components of an ecosystem (TRB2 and LIV PPT) 
Activate students’ prior knowledge by making observations of the similarities between 3 given ecosystems presented.
Students complete a Frayer diagram to define an ecosystem.
Biotic and abiotic components (TRB2 and LIV PPT)
Students differentiate between biotic and abiotic components of an ecosystem and learn examples of each. 
Students then observe a local ecosystem to identify its biotic and abiotic factors.
Differentiation: 
Content – students may extend their understanding of biotic factors by watching Ecological Relationships (6:49) to explore ecological relationships in ecosystems.
Note: Environmental and zoo education centres can provide support to teachers across NSW. These centres may offer fieldwork excursions, resources or specialist knowledge about ecosystems in your local area. Teachers are encouraged to contact their local Environmental and zoo education centres for support to explore relevant living systems content.
	

	Ecosystems
· Investigate the interactions of biotic and abiotic factors in an ecosystem
Questioning and predicting
· Make predictions based on scientific knowledge and observations 
Processing data and information
Use a range of representations to organise data, including graphs, keys, models, diagrams, tables and spreadsheets
Include sources, titles, labels and scales when displaying data in a graph
Select the type of graph best suited to represent various single datasets and justify this choice
Calculate the mean and range of a dataset
	[bookmark: _Toc223078167]2.2 Interactions in an ecosystem (approximately 3 hours)
Biotic and abiotic interactions (TRB2 and LIV PPT) 
Ask students checkpoint questions to recall information from the previous lesson.
Mini challenge: What is the difference between biotic and abiotic components of an ecosystem? 
Challenge: define an ecosystem
Super challenge: a local ecosystem has an apple tree. An apple falls from the tree, hits the ground, and then starts to rot. Is the rotten apple classified as a biotic or abiotic component? Why?
Students watch and listen to Abiotic and Biotic Factors (2:39) and answer consolidation questions about the interactions between biotic and abiotic factors.
Define food availability, competition and predation. Use a slow reveal graph to explore predation through a predator-prey graph.
Teach students about interactions between abiotic and biotic factors in an Australian ecosystem. Students complete a worksheet and peer-mark responses.
Practical investigation – interactions in an ecosystem (TRB2 and LIV PPT)
Students complete 2 practical investigations to investigate the interactions of biotic and abiotic factors in an ecosystem: 
Investigation 1 – birds in the playground: observe interactions between biotic components of an ecosystem (food availability and number of birds).
Investigation 2 – plants in the playground: observe interactions between abiotic and biotic components in an ecosystem (light availability and plant growth).
Students will make observations, collect data to calculate the mean, construct a suitable table, graph, then answer discussion questions.
Note: students can collect data for both investigations within the same lesson. Teachers may wish to divide the class into 2 groups, having students collect data for each investigation at the same time, then swapping investigations to collate class data later. Alternatively, a camera can be set up to record the birds at different times of day for students to review later.
Differentiation:
Content – if equipment is available, students may measure lux (lx) in Investigation 2 – plants in the playground.
To extend students' understanding of sampling techniques, students could research modern technologies used for population sampling, such as remote sensors that detect movement to activate remote cameras.
	

	Ecosystems
Identify how matter and energy are cycled through an ecosystem
Processing data and information
Extract information from texts, diagrams, flow charts, tables, databases, graphs and multimedia resources
Use a range of representations to organise data, including graphs, keys, models, diagrams, tables and spreadsheets
Communicating
Present findings and ideas in a range of communication forms, including using relevant scientific terms, diagrams and graphical representations, as appropriate to audience and purpose
	[bookmark: _Toc223078168]2.3 Energy and matter in ecosystems (approximately 2.5 hours)
Producers, consumers and decomposers (TRB2 and LIV PPT) 
Ask students checkpoint questions to recall information from the previous lesson.
Mini challenge: competition in an ecosystem can occur between organisms of the same species.
Challenge: identify 3 resources that different bird species might compete for within an ecosystem.
Super challenge: explain how predation can affect the population size of both predators and prey in an ecosystem. Use an Australian example to support your answer.
Support students in activating prior knowledge of food chains and food webs by completing a resource where students define ‘producer’, ‘consumer’ and ‘decomposer’, construct food chains and interpret a food web.
Ecological energy pyramids (TRB2 and LIV PPT)
Note: students may be familiar with terminology such as ‘producer’, ‘consumer’ and ‘decomposer’. However, since students are learning about trophic levels in this sequence, it is also important to emphasise terminology such as ‘primary consumer’, ‘secondary consumer’ and ‘tertiary consumer’. It makes clear that not all consumers are the same – they occupy different positions and receive different amounts of energy.
This helps students understand that as you move up the pyramid, less energy is available at each trophic level. This is because only a small proportion of energy is transferred from one level to the next (most is lost as heat). The terminology makes it easier for students to link:
· position in the pyramid → amount of energy available
· higher trophic level → less energy → fewer organisms supported
Define ‘producer’, ‘consumer’ and ‘decomposer’, using examples. Teach students what ecological energy pyramids, trophic levels and biomass are. Provide students with a food web diagram; have them label the role of its organisms (decomposer, producer primary consumer) to identify how matter and energy is cycled through an ecosystem.
Differentiation:
Process – to extend understanding of producers and consumers, students can play the food chain chase game.
Food webs (TRB2 and LIV PPT)
Students use information about organisms in a marine ecosystem to construct a food web.
Differentiation:
Process – to provide further support for students, the food web activity may be completed in groups.
Students use computers to access and complete the interactive Ecological Pyramid for a terrestrial ecosystem.
	

	Ecosystems
· Create a food web and ecological energy pyramid based on local area observations to describe how matter and energy move through an ecosystem
Processing data and information
Extract information from texts, diagrams, flow charts, tables, databases, graphs and multimedia resources
Use a range of representations to organise data, including graphs, keys, models, diagrams, tables and spreadsheets
Communicating
Present findings and ideas in a range of communication forms, including using relevant scientific terms, diagrams and graphical representations, as appropriate to audience and purpose
	[bookmark: _Toc223078169]2.4 A local ecosystem (approximately 3 hours)
Fieldwork: Local area observations (TRB2 and LIV PPT) 
Ask students checkpoint questions to recall information from the previous lesson.
Mini challenge: What term correctly refers to a consumer at the top level of the ecological pyramid shown in the diagram?
[image: An ecological energy pyramid.]
Challenge: In a food web, what does the direction of the arrow represent?
Super challenge: Why is the pyramid shape used to model ecological energy pyramids significant?
Students complete fieldwork to make observations of organisms that make up an ecosystem in a local area. Students then conduct research to document the diet of each observed organism.
Note: Environmental and zoo education centres can provide support to teachers across NSW. These centres may offer fieldwork excursions, resources or specialist knowledge about ecosystems in your local area. Teachers are encouraged to contact their local Environmental and zoo education centres for support to explore relevant living systems content.
Remind students to look for other indicators of organisms in the ecosystem, such as sounds, tracks, scat and evidence of deceased organisms.
Creating a local food web and ecological energy pyramid (TRB2)
Students use the data collected from their fieldwork to create a food web and ecological energy pyramid.
Students then describe the movement of energy and matter through the observed ecosystem.
	

	Ecosystems
· Create written texts to explain how energy pyramids show the amount of energy or matter at each trophic level
Communicating
· Create written texts to communicate scientific concepts, ideas or investigations using conventional scientific text structures
	[bookmark: _Toc223078170]2.5 Ecological energy pyramids (approximately 1 hour)
Creating written texts (TRB2 and LIV PPT)
Ask students checkpoint questions to recall information from the previous lesson.
Mini challenge: True or false: It is possible for a consumer to feed at multiple trophic levels?
Challenge: In an ecological energy pyramid, which level has the greatest biomass?
Super challenge: bushfires can destroy many producers very quickly, leading to changes at higher levels of the food pyramid. Choose an ecosystem you are familiar with and describe how losing many of the producers in that ecosystem would affect the top consumer.
Teach students the purpose and structure of explanatory texts. Guide students to complete an explanatory text on ecological energy pyramids, explaining how energy pyramids show the amount of energy or matter at each trophic level. Provide sample responses and marking criteria to students to complete peer marking of responses.
	

	Ecosystems
· Examine secondary-source data on the factors that change populations, including the introduction of a new species to an ecosystem, to identify trends, patterns and relationships, and draw conclusions 
Questioning and predicting
Identify questions and problems that can be investigated scientifically
Make predictions based on scientific knowledge and observations 
Processing data and information
Extract information from texts, diagrams, flow charts, tables, databases, graphs and multimedia resources
Communicating
Present findings and ideas in a range of communication forms, including using relevant scientific terms, diagrams and graphical representations, as appropriate to audience and purpose
Create written texts to communicate scientific concepts, ideas or investigations using conventional scientific text structures 
	[bookmark: _Toc223078171]2.6 Changes in populations (approximately 2 hours)
Factors that change populations (TRB2 and LIV PPT)
Ask students checkpoint questions to recall information from the previous lesson.
Mini challenge: Why is the amount of energy lower at the top of the pyramid (the highest trophic level) than at the bottom (the lowest trophic level)?
Challenge: What usually happens to the energy that is not passed on to the next trophic level?
Super challenge: Why are there usually fewer top predators than herbivores in an ecosystem?
Teach students about the factors that affect population growth such as natural disasters, diseases, introduced species, conservation actions.
Note: consideration should be made toward student wellbeing when presenting information on species decline and threats to ecosystems. Some students may find this information distressing and may need support from a wellbeing perspective.
Introduction of the cane toad (TRB2 and LIV PPT)
Students watch and listen to Invasion Of The Deadly Cane Toads – Australia with Simon Reeve – BBC (4:11) to learn about the impact of cane toads on native Australian animals. Students access Australia's Cane Toad Catastrophe to examine secondary-source data on the introduction and spread of cane toads. Students will describe trends and patterns in cane toad distributions and sightings.
Students examine secondary-source data on a population affected by cane toads. Students produce a scientific poster to communicate the impact of the cane toad on the chosen native species. In the scientific poster, students will develop an inquiry question, make a prediction about the impact of cane toads on their chosen species and examine secondary-sourced data to determine the impact of cane toads on their chosen species.
Differentiation: 
Content – to extend students’ understanding of the impact of cane toads on native species, students could examine all 3 datasets provided and complete a scientific poster summarising the impact on all native animal populations investigated.
Process – to further support students, the scientific poster could be completed as a group activity.
Product – to extend students' understanding of the impact of cane toads on native species, posters could be printed and displayed in the room as students complete a gallery walk. Students could respond to the following inquiry question: How do invasive species impact Australian ecosystems on a large scale?
	

	Living systems in context
· Investigate factors that lead to a species becoming endangered or extinct to explain why Australia has some of the world’s highest rates of species population decline and extinction
Processing data and information
Extract information from texts, diagrams, flow charts, tables, databases, graphs and multimedia resources
Communicating
· Present findings and ideas in a range of communication forms, including using relevant scientific terms, diagrams and graphical representations, as appropriate to audience and purpose
	[bookmark: _Toc223078172]2.7 Endangered and extinct species (approximately 1.5 hours)
Declaring species as endangered or extinct (TRB2 and LIV PPT)
Ask students checkpoint questions to recall information from the previous lesson.
Mini challenge: Where were cane toads first introduced in Australia?
Challenge: How might conservation actions change populations?
Super challenge: Why are cane toads a threat to native Australian organisms?
Teach students the categories under which organisms may be classified as either endangered or extinct in Australia. Support students in classifying human activities and natural factors that may lead to an organism becoming endangered or extinct. Students complete a summary of one Australian extinct organism, the thylacine, and one endangered Australian organism, the southern corroboree frog.
Australia’s unique context (TRB2 and LIV PPT)
Using data, provide students with an understanding of trends in threatened species globally and within NSW over time. Teach students about the unique context within Australia that leads to high rates of endangered organisms. Students use endangered species fact sheets to create and present a keeper talk on a chosen endangered species.
Differentiation:
Content – to extend students’ understanding of endangered species within NSW, provide students with the NSW EPA animals report card. Students can then complete a KWLH chart: 
· K – What do I know?
· W – What do I want to know?
· L – What have I learned?
· H – How can I learn more?
	

	
	Assessment task
In this assessment task, students will interpret data on population changes resulting from the introduction of a species. Students will then present their findings on a scientific poster.
Extension activity
Students consider actions that can be taken to promote the management of domestic cats to reduce the negative impact on native ecosystems. Students may write a letter to the local council or create informative posters to hang in their neighbourhood. Students should consider the audience and purpose of their communication.
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[bookmark: _Toc223078173]Overall program evaluation
[bookmark: _Capturing_student_voice][bookmark: _Toc148102528][bookmark: _Hlk148102399]Collating ongoing evaluations and reflecting on the program's strengths and areas for development creates opportunities to enhance student outcomes. The following prompts can be used to support your evaluation of the program:
· Did the program assist all students in improving their learning?
· How could the sequencing of the program be improved?
· What did the student evaluations of the program indicate? How can these be actioned to improve the program?
· The strategies and resources that were most effective for student learning were …
· Teaching strategies and resources that would benefit from review and refinement are …
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