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[bookmark: _Toc203077395]Rationale
[bookmark: _Hlk112402278][bookmark: _Hlk112408500][bookmark: _Toc112681289][bookmark: _Hlk112408586][bookmark: _Hlk112408794]This sample program of learning has been developed by the NSW Department of Education. 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 in creating learning experiences contextualised to their classrooms. 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 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.


[bookmark: _Toc203077396]Overview
In this program of learning, students will gain a deep understanding of how classification provides order in organising the diversity of living things on Earth and how organisms are adapted to their environment to improve survival and reproduction. Through practical and secondary-source investigations, students will learn about different types of cells and that some organisms are single-celled, while others are multicellular. They also learn that all traits associated with living things, such as movement, growth and excretion, are fundamentally cellular in origin. Students will develop their skills in making observations, conducting investigations and effectively communicating their findings, backed by evidence.
A significant opportunity exists in this focus area to explore the resources of the NSW Environmental Education Centres, including the Learn at Taronga programs offered by the Zoo Education Offices:
· Taronga Zoo Sydney – Stage 4: Classification and Adaptations
· Taronga Western Plains Zoo Dubbo – Stage 4: Classification and Adaptations
Prior learning
Table 1 – prior learning related to Cells and classification from Stages 1 to 3
	Early Stage 1
	Stage 1
	Stage 2
	Stage 3

	Pose questions to compare the characteristics of living things and non-living things.
Describe how living things get air, water and energy to survive in their environment.
Identify the sense organs and describe their functions.
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.
Identify and label the parts of the human body that are used for movement. 
Observe and group animals based on their characteristics and justify the grouping.
Describe ways Aboriginal and/or Torres Strait Islander Peoples use Knowledges of the characteristics of plants and animals to survive. 
Examine animal bodies, their body coverings, and how and what they eat.
Observe, describe and categorise the ways in which living things move.
	Describe the changes in a plant as it grows using data and scientific models.
Describe the changes in an animal as it goes through its life cycle using data and scientific models.
Describe how Aboriginal and/or Torres Strait Islander Peoples use Knowledges of the life cycles of living things.
Recognise that the human brain detects information about the surroundings using sense organs, and that it controls and coordinates body functions.
Collect data about the variety of living things in a local habitat, group them and justify the groupings.
	Observe and describe living and non-living things in a habitat.
Recognise that all animals are either invertebrates with no spine, or vertebrates with a spine.
Compare ways invertebrates and vertebrates move on land, in water and in the sky.
Pose questions to conduct fair tests to determine the effects of soil, water and light energy on plants.
	Observe behavioural and structural adaptations of plants and animals, and suggest how these may help them survive in their environments.
Examine and explain how the characteristics of flowers, fruit and seeds are adaptations for reproduction in plants.
Investigate how structural and behavioural adaptations in humans aid survival.


Future learning
Drawing scale diagrams of microscopic images (Stage 4 Science Living systems).
All living things are made of cells that have specialised functions (Stage 4 Science Living systems).
The range of organisms found in Australian habitats and their classification (Stage 4 Science Living systems).
There is a relationship between structure and function at the cellular and whole organism level (Stage 4 Science Living systems and Stage 5 Science Genetics and evolutionary change).
Photosynthesis and respiration are undertaken by organelles in living things (Stage 4 Science Living systems and Change).
Transfer of learning
Students will be able to use their learning to:
communicate information about organisms succinctly due to knowledge of classification
contribute to citizen science projects related to species or habitat conservation
describe how healthy functioning cells are needed for a healthy body.


Table 2 – key information for the Cells and classification program of learning
	Feature
	Details

	Outcomes
	A student:
describes the unique features of cells in living things and how structural features can be used to classify organisms SC4-CLS-01
uses scientific tools and instruments for observations SC4-WS-01
follows a planned procedure to undertake safe and valid investigations SC4-WS-04
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.
*Additional outcomes have been included in this program of learning.

	Assessment
	Classification of living things children’s book

	Duration
	10 weeks

	Special materials and equipment
	Light microscopes
Prepared slides of specialised cells in plants and animal tissues
Prepared slides of fungi and bacteria


Risk management: teachers are advised to undertake a risk assessment before conducting any investigation or experiment in their classrooms. For more information on developing risk assessments see Risk Assessment – a pre-requisite for risk control.
[bookmark: _Toc185250187]

[bookmark: _Toc203077397]Navigating the resources
This document provides information for teachers to navigate the teacher resource books and the supporting PowerPoint for Cells and classification. All content in these resources is aligned with the topics in the sample program. For example, the topic '1.1 Characteristics of living things’ in the Cells and classification program is aligned with '1.1 Characteristics of living things’ activities in Teacher Resource Book 1 and supporting PowerPoint documents.
Should the activities in the program contain additional information, such as practical investigation instructions, student worksheets and more, you will find it in the corresponding teacher resource books (TRB1 and TRB2). The supporting PowerPoint (CLS PPT) contains student-facing information, including learning intentions, success criteria, and checks for understanding for each topic in the program.
Table 3 – resource coding for cross-referencing between the program and supplementary resources
	Coding in this resource
	Document that the code is referring to

	TRB1
	Teacher Resource Book 1 – Cells and classification

	TRB2
	Teacher Resource Book 2 – Cells and classification

	CLS PPT
	Slide deck – Cells and classification




[bookmark: _Toc203077398]Lesson sequence
[bookmark: _Toc203077399]1 How does biological classification help in understanding the diversity of life on Earth?
Table 4 – content and teaching and learning activities for essential question 1, lesson sequence
	Content
	Teaching and learning activities
	Registration and evaluation notes

	[bookmark: _Toc112681291]Classification of living things
Describe the characteristics of living things
Observing
Make observations using the senses to compare properties of objects, living things and events
	[bookmark: _Toc203077400]1.1 Characteristics of living things
Alive, dead or never been alive (TRB1 and CLS PPT)
Assess students' prior understanding of living and non-living things by posing a series of picture prompts and asking students to decide if the item is alive, dead or has never been alive. Students should provide their reasoning for each item.
What is life? (TRB1 and CLS PPT)
Define the key identifiable characteristics of living things that separate them from non-living objects – all living things move, respire, sense, grow, reproduce, eliminate wastes and need nutrition.
Model for students how a human meets all the requirements of living things. Work through an example, such as fire, which students may identify as meeting some or all of the characteristics of living things. Explain to students why fire does not meet the requirements of being classified as a living thing.
Students work to identify if two more things are living or non-living based on the defined characteristics of living things.
Checkpoint: Check students' understanding of the characteristics of living things by displaying the checkpoint slides CLS PPT 1.1 Checkpoint. Students identify if the items are living, non-living or dead.
	

	Classification of living things
Discuss the role and importance of classification in ordering and organising the diversity of life on Earth
Observing
Make observations using the senses to compare properties of objects, living things and events
	[bookmark: _Toc203077401]1.2 Why do we classify living things?
The role of classification (TRB1 and CLS PPT)
Use the OneZoom tree of life explorer to discuss the concept of the Tree of Life, which illustrates all living things as interconnected branches of a hypothetical tree where living things with similar features share common branches of the tree.
Lead a discussion about why we organise things using a photo of a messy bedroom as a stimulus.
Note: sorting and organising living things into a classification system is a type of scientific model. There are many ways to classify, with each model being best suited for a particular purpose and subject to modification as new evidence emerges.
Discuss the role of classification as a sorting strategy to organise a large set of objects into groups of similar properties, which makes it easier to locate what we are looking for and make comparisons between similar and different objects. Explore a range of everyday life scenarios where classification is used to provide order and structure in our lives.
Discuss the method by which supermarkets and other shopping outlets organise their stock by the type and/or use of the product to give customers an easier method of finding what they want to purchase.
Checkpoint (TRB1): What would the impact be of not organising products into categories in a supermarket? What if they were arranged in alphabetical order instead?
Diversity of life on Earth (TRB1 and CLS PPT)
Using the example of the Felidae (feline) and Canidae (canine) families, discuss the variety of species and what features make these species similar within their own families and different between the 2 families of living things.
Students engage with a short text about the topic: ‘Why do we classify things?’ and then respond to comprehension and inference questions to demonstrate their understanding of the role and importance of classification in ordering and organising the diversity of life.
	

	Classification of living things
Classify species using scientific conventions from the binomial system of classification, including kingdom, phylum, class, order, family, genus and species
Processing data and information
Extract information from texts, diagrams, flow charts, tables, databases, graphs and multimedia resources
	[bookmark: _Toc203077402]1.3 Classification systems
Linnean classification system (TRB1 and CLS PPT)
Outline how scientists classify living things using the seven main levels of classification: Kingdom>Phylum>Class>Order>Family>Genus>Species. Outline examples of organisms that fit into each of the 6 kingdoms: animalia, plantae, fungi, protista, archaea, and bacteria. Tell students that, from kingdoms down to species, each level provides us with more detail about what makes an organism unique.
Naming species
Outline the binomial naming system and why it is useful for communicating information. Discuss examples of misleading common names and identify their scientific names to show how organisms in the same genus have similar features. 
Students research the scientific names of familiar Australian plants and animals.
The diversity of living things
Watch the video Animal classification for children: Classifying Vertebrate and invertebrates for Kids (6:51). Students extract information on the characteristics of various groups of vertebrates and invertebrates to respond to comprehension questions. Through this video and the comprehension questions, students will learn about the characteristics of animals and how they are classified into groups, including invertebrates, vertebrates, fish, amphibians, reptiles, birds and mammals.
	

	Classification of living things
Conduct an investigation to observe and identify the similarities and differences of structural features within and between groups of organisms
Observing
Make observations using the senses to compare properties of objects, living things and events
Conducting investigations
Use a wide range of reliable secondary sources and acknowledge their sources
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: _Toc203077403]1.4 Classification of organisms
Classifying Arthropoda (secondary-source investigation) (TRB1)
Provide students with a table of information about the various Arthropod classes. Students observe a variety of organisms from the Arthropoda phylum and determine which class each belongs to, based on their features and the provided information.
Species investigation (TRB1 and CLS PPT)
Define the structural features of organisms.
Revise the process of creating a bibliography for the sources they use. For online sources, this includes the name of the website, the author, the website address (URL), and the date it was accessed (as websites can change over time).
Students conduct a secondary-source investigation on the structural features of a chosen organism. They will then compare it to an organism in the same genus and another in the same family. Model what a good one looks like using a worked sample first, then guide students to carry out their own research and complete the investigation.
Students compare organisms within the same genus and family using a double Venn diagram and a triple Venn diagram to illustrate how organisms are similar and how they differ.
	

	Classification of living things
Explain how plants and animals are classified in Aboriginal and Torres Strait Islander Cultures based on their uses, forms and functions
Observing
Make a series of observations and measurements that are appropriate to answer a question that has been posed
Processing data and information
Extract information from texts, diagrams, flow charts, tables, databases, graphs and multimedia resources.
	[bookmark: _Toc203077404]1.5 Aboriginal and Torres Strait Islander People’s classification of plants and animals
Aboriginal and Torres Strait Islander People’s naming of animals (TRB1 and CLS PPT)
Discuss that Aboriginal and Torres Strait Islander communities traditionally identify and name organisms based on characteristics such as appearance, vocalisations and behaviours. Use the examples provided to show how observable characteristics were used in naming a range of animals.
Students watch and listen to the Australian Willie Wagtail Alarm Call (0:14). They list observations of appearance, sound and behaviour. Students make an inference about the characteristics that were used to give the Willie Wagtail its Wiradjuri name (Dyirridyirri).
Aboriginal and Torres Strait Islander People’s classification of plants (TRB1 and CLS PPT)
Outline that Aboriginal and Torres Strait Islander peoples classify plants according to their traditional uses and purposes.
Students will categorise a selection of Australian plants based on how they are used by Aboriginal and Torres Strait Islander peoples. Using the plant use information cards provided in the TRB1 resource, students will determine whether each plant is used for food, medicine, a weapon or a tool and record their findings on the Venn diagram provided in the TRB1 resource. 
Encourage discussion on how many plants serve multiple purposes, fitting into more than one category.
Aboriginal and Torres Strait Islander peoples’ ways of grouping living things
Provide students with a written text. Students respond to multiple-choice and short-answer comprehension questions to demonstrate their understanding of how Aboriginal and Torres Strait Islander peoples categorise living things.
Differentiation: to provide additional support for students learning English as an additional language or dialect (EAL/D) learners with comprehension of texts, refer to EAL/D learners and reading comprehension.
	

	Classification of living things
Interpret dichotomous keys to identify organisms surveyed in an Australian habitat
Observing
Make observations using the senses to compare properties of objects, living things and events
Processing data and information
Extract information from texts, diagrams, flow charts, tables, databases, graphs and multimedia resources
	[bookmark: _Toc203077405]1.6 Dichotomous keys
Classification using dichotomous keys (TRB1 and CLS PPT)
Define ‘dichotomous key’ and outline the 2 types:
a branching flow chart
a series of paired statements.
Students sort playing cards to learn how grouping characteristics using a series of yes and no questions can eliminate options, helping to narrow down the classification or identification of things or organisms.
Students learn about the 2 types of dichotomous keys and apply them to identify real and imagined organisms, using the activities:
Classifying Australian invertebrates (branching flowchart)
Students make observations of the physical characteristics of different organisms to identify which type of invertebrate they are.
Classifying Pamishan aliens (series of paired statements)
Students make observations of the physical characteristics of 20 alien organisms and use a dichotomous key to determine each species' binomial name. 
Students use the data in the stimulus to determine how many genera and species are represented.
Classifying terrestrial mammals (TRB1 and CLS PPT)
Outline the key features of mammals that are known for all organisms classified into the class Mammalia.
Students engage with a text that includes an image and information about 5 Australian mammals found in a defined habitat. Students use the information and their observations to determine the organism's name using a dichotomous key.
Differentiation: challenge students to identify the distinguishing features of a range of local species selected from the Atlas of Living Australia Explore Your Area. Develop a dichotomous key to distinguish between organisms in your local area.
	

	Classification of living things
Investigate how organisms in an Australian habitat are adapted to their environment and document findings in a written scientific report
Conducting investigations
Use a wide range of reliable secondary sources and acknowledge their sources
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: _Toc203077406]1.7 Adaptations in Australian organisms
Part 1 – defining adaptations (TRB1 and CLS PPT)
Define the terms ‘adaptation’, ‘structural adaptation’ and ‘behavioural adaptation’. Discuss the structural and behavioural adaptations of a range of organisms, linking them to how they help the organisms survive in their habitat.
Differentiation: physiological adaptations have not been addressed in the learning in this unit. Exploring physiological adaptations will provide students with an extensive array of more complex adaptations. Examples include venomous animals producing poisons to catch their prey or defend themselves, and plants with water storage systems to survive in hot, dry climates.
Part 2 – learning how to conduct secondary-source research (TRB1 and CLS PPT)
Teach students to conduct research online, focusing on finding reliable secondary sources by modelling a search for information about the waratah. Teach students how to determine the reliability of secondary sources using the Telopea speciosissima webpage.
Students conduct research on the waratah to document its classification, characteristics as a living organism, habitat and how its adaptations help the organism survive in its environment. 
Note: the secondary-source investigation below utilises the scaffolds provided in the assessment task to familiarise students with the skills and type of information required to complete the assessment task. Inform students that they will not be able to use the common wombat or waratah in their assessment task.
Part 3 – annotating a report on the waratah (TRB1 and CLS PPT)
Provide students with a science information report on the waratah. Deconstruct it as a class to show how information is communicated using a scientific text structure, relevant scientific terms and diagrams appropriate to the audience and purpose.
Students then use quality criteria for an information report to assess the quality of the report. Students annotate the features of the report that make it of good quality and any areas that could be improved.
Checkpoint (TRB and CLS PPT): ascertain student understanding of communicating formally using scientific language using a multiple-choice question. 
Part 4 – constructing a scientific report about the bare-nosed wombat (TRB1 and CLS PPT)
Provide students with reliable, summarised and collated information about the bare-nosed wombat, including a description of the bare-nosed wombat and its habitat, its classification and the adaptations that support its survival in its habitat. Students use the collated information to construct a scientific report about the classification and adaptations of the bare-nosed wombat. Students provide feedback on a peer's report using the scientific report quality criteria.
Teach students that the audience and purpose are key elements of texts. Discuss the audience and purpose of the scientific reports about the waratah and bare-nosed wombat. Consider how this will be the same or different for the children’s book in the student assessment task.
	

	Cells and classification in context
Research an organism to explain its classification and describe how it embodies all the characteristics shared by living things
Conducting investigations
Use a wide range of reliable secondary sources and acknowledge their sources
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: _Toc203077407]1.8 Classification assessment task
Note: access the Cells and classification assessment task for detailed instructions on facilitating the task. 
Students conduct research to collect reliable information on a chosen organism’s classification and adaptations to suit its environment. Students reference the sources used to gather the information. Students then produce a children’s book to communicate the information to a young audience.
Step 1 – students decide what type of book to make.
Step 2 – students select an organism and conduct research to collate the information in a provided scaffold.
Step 3 – students create a storyboard to plan the book.
Step 4 – students collaborate to distribute the work to produce their book.
Step 5 – students create the children’s book to communicate their collected information to the chosen audience through text and images.
	





[bookmark: _Toc203077408]2 What are the features of cells, and how does their structure relate to their function?
Table 5 – content, teaching and learning activities for essential question 2 lesson sequence
	Content
	Teaching and learning activities
	Registration and evaluation notes

	Cells
Outline cell theory
Processing data and information
Extract information from texts, diagrams, flow charts, tables, databases, graphs and multimedia resources
	[bookmark: _Toc203077409]2.1 What are cells?
Moving from the macro world to the micro world (TRB2 and CLS PPT)
Draw a connection between the macro world and the micro world (from classification using macro structures to cells and understanding cellular processes). Show students the Interactive 5.1 Zoom on an Animal Cell (1:03) to visualise moving from the macro world to the micro world.
Show students The History of the Microscope (3:07) and give students questions to outline how the development of microscope technology relates to the increased understanding of the smallest, basic unit of life, the cell. Facilitate class discussion about how observations have changed with the help of technology.
Checkpoint 1 (CLS PPT): show students an image that displays the tiny building blocks that comprise the root of an onion plant. Ask, ‘What tool would you use to see these tiny structures in the onion root?’
The foundations of life (TRB2)
Define the terms ‘cell’ and ‘organism’. Recall that Hooke coined the word cell through his observations, and his work led to the understanding of cells as the smallest units of life.
Watch The wacky history of cell theory – Lauren Royal-Woods (0:14–6:11) video to extract and summarise information about the discoveries that led to cell theory and the principles of cell theory.
Inform students that cell theory explains why all living organisms, regardless of their diversity, share certain common features at the cellular level. Then link the understanding of cell theory to the importance of cells in classifying life.
Checkpoint 2 (TRB2 and CLS PPT): pose the following scenario: ‘Imagine that an alien spaceship is firing death rays at Earth! The death rays will destroy everything composed of cells. Things that are not made of cells will not be affected.’ 
Give students a range of statements related to living, non-living and dead things (once were living), and ask them to determine whether the item will be destroyed or not.
Recap how organisms are grouped based on similar characteristics. Introduce students to the idea that an increased understanding of organisms, including at the cellular level, has resulted in changes to the Linnaean classification system.
	

	[bookmark: _Toc146805877][bookmark: _Toc147481174]Cells
Identify which cell structures and organelles are common in plant and animal cells
Describe the functions of the cell membrane, cytoplasm, nucleus containing DNA, mitochondria and chloroplasts
Compare the structure of plant and animal cells to identify similarities and differences
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: _Toc203077410]2.2 Cells have different structures
Structures and organelles in plant and animal cells (TRB2 and CLS PPT)
Teach students the structures and functions of organelles in plant and animal cells by using CLS PPT ‘2.2 Plant and animal cell structure and function’ slides. Students label the components of 2 unidentified cells, and information about each organelle or component is covered. Students justify the identification of the 2 cells as a plant cell and an animal cell.
Students match cell structures, including the cell membrane, nucleus, cytoplasm, chloroplast and mitochondria, to descriptions of their functions.
Checkpoint (TRB2 and CLS PPT): Students respond to a range of statements related to cells and their role in sustaining life. Use mini whiteboards to check students' understanding of each statement.
Constructing a response to compare plant and animal cells (TRB2 and CLS PPT)
Checkpoint (CLS PPT): use the Cells Unit: Modelling Cell Structure and Function simulation to determine student understanding of the structures and organelles in a plant cell and an animal cell. This online checkpoint requires students to complete a double Venn diagram to compare the structures and organelles in plant cells and animal cells.
Teach students to deconstruct examination-style questions using a strategy such as Verb Content Focus Singular (VCFS) to respond to the following examination-style question: compare and contrast the structures in plant cells and animal cells. In your response, provide 2 similarities and 2 differences that highlight key features of the cells.
Model how to plan a response based on the deconstructed question. Provide marking criteria to the class and annotate the given sample responses with feedback, taking into consideration whether all components of the question have been addressed, the use of correct and precise scientific terminology and if connectives (cohesive words) for comparing and contrasting have been used. Students constructJointly construct an improved response to answer the question.
Link the differences between plant cells and animal cells to their classification into the respective kingdoms of Plantae and Animalia.
	

	Cells
Identify cellular respiration via mitochondria, and photosynthesis via chloroplasts, as examples of important processes that take place in specialised organelles
Processing data and information
Extract information from texts, diagrams, flow charts, tables, databases, graphs and multimedia resources
	[bookmark: _Toc203077411]2.3 Cellular processes
Cellular respiration and photosynthesis (TRB2)
Define ‘cellular respiration’ and ‘photosynthesis’.
Provide students with a text about cellular respiration and photosynthesis. Students skim and scan the text to locate and extract information to respond to short response comprehension questions to:
identify the organelles where photosynthesis and respiration take place
outline the processes of respiration and photosynthesis
outline the importance of these processes for life.
	

	Cells
Draw single-celled organisms observed under a microscope
Classification of living things
Describe the characteristics of living things
Observing
Make observations using the senses to compare properties of objects, living things and events
Demonstrate competency when using scientific equipment to make observations
Conducting investigations
Assemble and use appropriate equipment and resources to perform an investigation
Employ safe work practices and manage risks using work health and safety (WHS) practices
	[bookmark: _Toc203077412]2.4 Single-celled organisms
Can a living thing be made of one cell? (TRB2 and CLS PPT)
Facilitate class discussion for the following question:
If cells are the building blocks of life, can a single cell be an entire living organism?
Recall MRS GREN to recap the characteristics of living things. Introduce students to the single-celled organism, Paramecium. Recall how to extract and summarise key points. Extract and summarise key points from the ‘Can a Paramecium be considered a living thing?' text to justify whether the single-celled paramecium is a living thing.
Differentiation (CLS PPT): provide students with a cloze passage to support their writing of a response that justifies whether the single-celled Paramecium is a living thing.
How to use a light microscope (practical investigation) (TRB2 and CLS PPT)
Unpack the parts of the microscope and learn how to use it correctly. Students label the parts of a microscope.
Discuss safe work practices when using microscopes. Identify hazards, risks and ways to mitigate risks when conducting investigations with microscopes.
Students use a microscope to focus on a newspaper letter on a microscope slide. Demonstrate to students how to determine the eyepiece magnification and the magnification of the objective lens. Instruct students on how to calculate magnification by multiplying the eyepiece magnification by the objective lens magnification.
Checkpoint (CLS PPT): tell students how to calculate the magnification of an object under the microscope by multiplying the eyepiece magnification by the objective lens magnification. Check students’ calculations using the examples in CLS PPT ‘2.2 Checkpoint’.
Single-celled organisms (practical investigation) (TRB2)
Recall how to use a microscope to observe organisms. Teach students how to draw scientific cell diagrams of cells and tissues viewed under the microscope.
Students conduct a practical investigation to observe and draw single-celled organisms using a light microscope.
Note: not all single-celled organisms are microscopic; some protists and bacteria can be observed with the naked eye or with the aid of a microscope. In addition, individual bacterial cells and some algae may not be visible to the naked eye; however, when they exist in a colony, they become visible to the naked eye.
	

	Cells
Describe the role of specialised cells in multicellular organisms and explain why they are needed
Represent the arrangement of specialised cells in tissues and organs
Examine the relationship between structure and function of a range of specialised cells
Conduct a practical investigation to observe and compare prepared slides of specialised cells
Observing
Demonstrate competency when using scientific equipment to make observations
Make relevant observations and measure quantities, including length, mass, temperature and volume
Conducting
Assemble and use appropriate equipment and resources to perform an investigation
Record observations and measurements accurately, using correct units for physical quantities
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: _Toc203077413]2.5 Multicellular organisms
Multicellular organisms (TRB2 and CLS PPT)
Recall what a single-celled organism is and how it can conduct all of life’s processes. Recall the definition of multicellular organisms. Describe the characteristics of multicellular organisms to students, including how life is organised from a cell to an organism.
Checkpoint 1: identify whether the range of organisms shown is single-celled or multicellular (CLS PPT).
Using the specialised cells Canva presentation, teach students about specialised cells and the different types of specialised cells found in humans and plants.
Relationship between the structures and functions of specialised cells (secondary-source investigation) (TRB2)
Facilitate class discussion to recall the different types of specialised cells.
Teach students to research online by modelling a search for information about muscle cells. Students conduct a secondary source investigation to extract and summarise information about the structure and function of a range of specialised animal cells. Jointly construct a response to relate the structure of the specialised animal cells to their function.
Discuss the organs that make up a plant (leaves, stem, roots, flowers). Students engage with a text about the arrangement of specialised cells in a plant root. Students identify the organ, tissue and a cell in the diagram of a plant root. Students measure the surface area of root epidermal tissue with and without root hairs and relate the structure to the function.
Multicellular organisms and cell specialisation (practical investigation) (TRB2)
Recall how to safely use a microscope to make observations and how to draw scientific cell diagrams. 
Students conduct a practical activity to observe and record the structure and features of a range of specialised cells under a microscope and compare the structure and features of their observed specialised cells, considering why these differences may exist.
Discuss the need for multicellular organisms to have specialised cells.
Checkpoint 2 (TRB2 and CLS PPT): give students a multiple-choice question to assess their understanding of specialised cells in multicellular organisms.
Differentiation (TRB2): Students use the analogy of multicellular organisms as a city to enhance their understanding of the need for specialised cells in multicellular organisms.
Optional activity – multicellular organisms as a city analogy
In this optional activity, students draw parallels between the specialisation of cells in an organism and the specialised roles of people in a city. Students demonstrate their understanding of the role of specialised cells in maintaining a healthy organism by drawing parallels to the specific functions and roles of industries in a city.
	

	Cells
Conduct an investigation to observe and record the similarities and differences between different cells, including fungi, bacteria, plant and animal cells, using microscopes and/or images obtained from microscopes
Observing
Make observations using the senses to compare properties of objects, living things and events
	[bookmark: _Toc203077414]2.6 Cells in the Kingdoms of life
Cells share the same basic structure (TRB2)
Recall structures and features of cells. Students complete a Think-Pair-Share activity using given images to examine how the structures of fungal, bacterial, plant and animal cells share basic commonalities.
Comparing cells in the Kingdoms of life (secondary-source investigation) (TRB2)
Reiterate that all cells have the same basic structure. However, despite their similarities, there are key differences that determine the Kingdom to which a cell belongs. Use microscope images and conduct an investigation to observe the similarities and differences between fungi, bacteria, plant and animal cells. Students collate data on which organelles are present in each type of cell and compare the results.
Checkpoint (CLS PPT): provide students with statements to complete about cell types to assess their understanding of organelles in various cell types within the Kingdoms.
Inform students that the presence or absence of specific organelles and structures in different cell types reflects their particular needs and functions. Link cell structure and function to the organism’s classification into Kingdoms.
	




[bookmark: _Toc203077415]Overall program evaluation
Collating ongoing evaluations and reflecting on the strengths and areas for development within the program creates opportunities to enhance student outcomes. The following prompts can be used to support your evaluation of the program:
· Did the program assist all students 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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