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[bookmark: _Toc178940944]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 2024).
This program has been developed to assist teachers in NSW Department of Education schools create learning experiences 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 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 web pages.

[bookmark: _Toc178940945]Overview
‘Observing the Universe’ is designed to explore the nature and practice of science. It focuses on the fundamental concepts that underpin scientific inquiry through engaging activities that encourage curiosity. Skills and understanding are taught explicitly alongside practical investigations, fostering an appreciation for the place of science in understanding our Universe.
The big ideas of science regarding the nature and practice of science are:
Nature of science (what): the body of knowledge (theories, laws or principles and models produced through scientific inquiry)
Practice of science (how): the processes of scientific inquiry to collect evidence that supports explanations of natural phenomena.
These components are collectively referred to as scientific epistemology (how scientific knowledge is constructed).
Space science captivates our imaginations and aspirations. It ignites a sense of wonder and curiosity as we look at the night sky. Australia's involvement in space exploration and research, including collaborations with international space agencies, contributes to knowledge and technological advancements in astronomy and planetary science. For example, Australia is at the forefront of research in radio astronomy, with our radio telescopes being used by astronomers worldwide.
Studying space science also provides students with opportunities to explore Indigenous astronomical knowledge, thus enriching our understanding of the cosmos through diverse cultural perspectives. Studying space science in the Australian context offers a unique perspective on our understanding of the Universe. Australia's geographic location in the Southern Hemisphere provides an advantageous viewpoint for observing celestial phenomena not easily visible from other parts of the world.
Prior learning
Students may come to this unit of work with an understanding of:
how to select and use appropriate measurement methods
how to plan and conduct simple investigations
the Earth being a part of the solar system
the concept of day and night and seasons
how Aboriginal and/or Torres Strait Islander Peoples use night sky observations to inform decisions about resources and significant cultural events.
Future learning
The key skills and content learned in this program of learning will be applied to:
using the Working scientifically processes to undertake scientific investigations in all focus areas
using models to represent phenomena (Stage 4 – Data science 1)
distinguishing between science and pseudoscience (Stage 5 – Data science 2).
Transfer of learning
Students will be able to use their learning to:
apply the principles of the nature and practice of science to solve problems.
	Feature
	Details

	Outcomes
	A student:
explains how observations are used by scientists to increase knowledge and understanding of the Universe 
SC4-OTU-01
uses scientific tools and instruments for observations SC4-WS-01 (Observing)
follows a planned procedure to undertake safe and valid investigations SC4-WS-04 (Conducting investigations)
uses a variety of ways to process and represent data SC4-WS-05 (Processing data and information)
uses data to identify trends, patterns and relationships, and draw conclusions SC4-WS-06 (Analysing data and information)
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
	Two sample assessment tasks have been provided for assessing the learning for ‘Observing the Universe’:
Finding the ideal lunch spot
Thermal comfort.
Teachers should select and implement one of those 2 assessment options.
Note: the content groups ‘Nature of science’ and ‘Practice of science’ should be completed before commencing either of the sample assessment tasks.

	Duration
	10 weeks

	Special materials and equipment
	Making observations with popping corn – access to a kitchen and saucepans with lids or a microwave
Mystery boxes – boxes need to be made before the lesson
Geotropism – beans and sand


[bookmark: _Hlk169778488]Risk management: teachers are advised to undertake a risk assessment before conducting any classroom investigation or experiment. For more information on developing risk assessments, see 1.7 Risk Assessment – a pre-requisite for risk control.
[bookmark: _Toc175135051]

[bookmark: _Toc178940946]Navigating the resources
This section provides information for teachers to navigate the teacher resource booklets and the supporting PowerPoint for Observing the Universe. All content in these resources is aligned with the topics in the program. For example, the topic, 1.1 Getting to know you in the Observing the Universe sample program of learning is aligned with the 1.1 Getting to know you activities in teacher resource booklet 1 and supporting PowerPoint documents.
Should the activities in the sample program of learning contain additional information, such as practical investigation instructions, student worksheets and more, you will find it in the corresponding teacher resource booklets (TRB1 and TRB2). The supporting PowerPoint document (OTU PPT) contains student-facing information, such as learning intentions, success criteria and checks for understanding for each topic in the program.
Table 1 – 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 – Observing the Universe

	TRB2
	Teacher resource book 2 – Observing the Universe

	OTU PPT
	Slide deck – Observing the Universe




[bookmark: _Toc178940947]Lesson sequence
[bookmark: _Toc178940948]1 How do observation and investigation guide science endeavours?
The estimated time for Part 1 is 18 hours.
Table 1 – ‘How do observation and investigation guide science endeavours?’ lesson sequence
	Content
	Teaching and learning activities
	Registration and evaluation notes

	This lesson sequence includes ‘getting to know you’ activities for students beginning Year 7. If you are teaching the focus areas in a different order than that provided, you can remove these activities from this sample program of learning.
	[bookmark: _Toc178940949]1.1 Getting to know you
Conduct a ‘getting to know you’ activity (TRB1). Students should complete slides one to 11 of the Welcome to Year 7 science Desmos activity. Then, explore students’ thoughts on science by completing slides 12 to 17 of Welcome to Year 7 science.
Slides 18 and onward in the Desmos activity are for use in a later lesson.
	

	Nature of science
Discuss that the purpose of science is to build knowledge and understanding of the world and the Universe through observation, experimentation and analysis
	[bookmark: _Toc178940950]1.2 How do scientists work?
Pencil puncture (practical investigation) (TRB1)
Conduct a simple inquiry activity about observations and predictions to engage students and start them thinking about the processes of science.
What do you know about science? (TRB1)
To ascertain what knowledge, skills, and understanding the students have from primary school and other prior learning, students complete the hexagonal thinking activity.
Differentiation: provide a table of terms that may be used to formulate sentences (TRB1).
	

	Nature of science
Discuss that the purpose of science is to build knowledge and understanding of the world and the Universe through observation, experimentation and analysis
Practice of science
Compare and contrast the accuracy and reliability of observations made using the senses with those obtained using measuring equipment
Observing
Make observations using the senses to compare properties of objects, living things and events
Demonstrate competency when using scientific equipment to make observations
	[bookmark: _Toc178940951]1.3 Observing in science (practical investigations)
Revise how our senses provide information about the world around us.
Making observations with popping corn (TRB1).
Observe popping corn using as many senses as possible. Discuss how sensory observations are relative and explore how they can be made more accurate. Repeat the activity using appropriate instruments, such as a thermometer, ruler and scales to improve the quality of the observations.
Discuss the nature of qualitative and quantitative observations in science. Introduce the terms ‘objective’ and ‘subjective’ and describe how objective information is better for comparison, as it is less likely to be subjected to biases and opinions.
Checkpoint: classify a list of observations as qualitative or quantitative (OTU PPT).
What size is this?
Students make qualitative and quantitative measurements on a range of items on the Size Visual Illusions website to highlight the importance of precise quantitative observations, as our senses can sometimes be misleading. Students make qualitative observations of each illusion and then a quantitative observation to recognise that some observations made with the senses can be unreliable.
Mystery box (TRB1)
Note: this activity requires prior preparation of mystery boxes.
Conduct the Mystery box investigation in The Nature of Science resource from the Perimeter Institute to explore using senses and scientific instruments to make observations and inferences. Instructions for registering and downloading the resources are in TRB1.
Discuss how science aims to build knowledge and understanding of the world around us. Highlight that the problems and solutions may not be immediately visible. Students may build on one another’s knowledge to solve the problems by sharing information they have gathered, mirroring collaboration in scientific communities.
	

	Nature of science
Recognise how scientific knowledge can be represented in branches of biology, chemistry, physics and geology, and consider how modern scientific knowledge is interdisciplinary and transdisciplinary
	[bookmark: _Toc178940952]1.4 Branches of science
Prior knowledge
In groups, students brainstorm all the areas of their lives that rely on science. Write each area on a sticky note. Instruct students to group their sticky notes into 4 categories on their table and give each category a title. Conduct a gallery walk, allowing students to observe other students’ categories. Tie this together by stating that we are using 4 branches of science: biology, chemistry, geology and physics.
Explain the concept that branches of science may be broken into sub-branches. For example, botany and zoology are 2 of the many sub-branches of biology. There is also collaboration between the branches and sub-branches. For example, biologists and chemists work together when developing medicine, and geologists and meteorologists may collaborate in the field of climate science.
Sort the branches of science (TRB1)
Students sort the cards to create a table showing a range of problems, the area of science involved and the type of scientist who would work on the problem.
Differentiation: a glossary of terms could be developed using a Frayer diagram (TRB1 and OTU PPT).
Differentiation: students may be challenged to develop their own problems and conduct research to discover what branch of science would investigate the problem.
Scientree (TRB1)
Explore the branches of science by completing the provided ‘Scientree’ activity. Discuss the idea that branches divide into smaller branches, which is the same in science. For example, biology branches into ecology and zoology. Also, discuss the possibility that the branches of science can intersect.
Conduct a gallery walk for students to examine and reflect on the similarities and differences between their work and the work of others. Students look for interdisciplinary links and use reasons to justify their position.
Differentiation: the selection of images may be adapted to suit your students. For example, local images could make the examples relevant to students’ context.
The Scientree could be co-constructed on the board using the Scientree slide in the OTU PPT.
Science is transdisciplinary (TRB1)
Students read a text about the transdisciplinary nature of science. Lead a discussion about the transdisciplinary nature of science in your local context. Students respond to some questions by identifying local examples.
	

	Nature of science
Explore why scientific research is usually collaborative and builds on the work of others
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: _Toc178940953]1.5 Why collaborate? (secondary-source investigation)
Set the scene
Introduce the role that scientific collaboration played in the unprecedented rapid development of COVID-19 treatments and vaccinations (TRB1). The OTU PPT provides information for students and teachers (see slide notes).
International collaborative projects (secondary-source investigation) (TRB1).
Outline the International Space Station as an example of an international collaborative project.
[bookmark: _Hlk177546376]Explore a range of international collaborative projects using a jigsaw activity to model collaborative learning (TRB1 and OTU PPT). The information is recorded in a table.
Advantages of collaboration in science (TRB1)
Students collate the information gathered in the jigsaw activity to create a mind map explaining the benefits of collaboration in science.
Checkpoint: exit ticket – referring to the learning intentions and success criteria, students undertake a ‘3-2-1 on things I learned today’ (a slide is provided in the OTU PPT). Students list 3 things they learned today, 2 questions about those things and one reason why it is important to know about them. Note that responses should be addressed at the start of the next lesson.
	

	Nature of science
Identify that scientific theories and laws are based on repeated experiments and observations that describe or predict a range of natural phenomena
	[bookmark: _Toc178940954]1.6 The power of scientific theories and laws
Exploring theories and laws (TRB1 and OTU PPT)
Introduce the concept of theories and laws by watching a video such as What's the difference between a scientific law and theory? – Matt Anticole (5:11). Identify the differences and similarities between a theory and a law and represent the findings in a Venn diagram.
Students brainstorm their understanding of the terms ‘theory’ and ‘law’. Classify the responses as scientific laws and theories and non-scientific.
Checkpoint: complete a multiple-choice question on the difference between theories and laws. Correct any misconceptions by discussing why the incorrect options must be wrong (TRB1).
Research a theory that has been debunked to find out what the theory was and why it has been debunked (TRB1).
	

	Practice of science
Identify that the practice of science involves using the Working scientifically processes
	[bookmark: _Toc178940955]1.7 Introducing the Working scientifically processes
Review prior learning by questioning students about the branches of science. For example, ‘How do scientists investigate problems in their branch of science?’. Prompt students to think about examples of scientific investigations they have learned about previously or currently in the press.
Working scientifically in context (TRB1)
Present students with a scenario such as ‘A marine biologist observes that large parts of the Great Barrier Reef are bleaching.’ Students identify the Working scientifically processes by brainstorming how scientists might investigate this problem.
Differentiation: if your students are unfamiliar with this problem and struggle to engage with it, choose a suitable problem for investigation in your local area.
Explore the Working scientifically processes further with a flow chart activity (TRB1 and OTU PPT). Facilitate a discussion to explain that these steps are collectively known as the Working scientifically processes.
	

	Practice of science
Explain how observations of natural phenomena can be used to make inferences and testable predictions
Observing
Make observations using the senses to compare properties of objects, living things and events
Analysing data and information
Propose inferences based on presented information and observations
Communicating
Create written texts to communicate scientific concepts, ideas or investigations using conventional scientific text structures
	[bookmark: _Toc178940956]1.8 Science sleuth
Observations vs non-observations (TRB1)
Review prior learning by conducting a rapid-fire matching activity – students identify a set of statements as being ‘observation’ or ‘non-observations.’ Define scientific observations as using our senses and scientific tools to gather information to answer questions or construct explanations of natural phenomena.
Animal tracks (TRB1)
Introduce the term ‘inference’ and differentiate it from observation.
Conduct the Tricky tracks activity while reinforcing the difference between an ‘observation’ and an ‘inference’.
Introduce the process of writing an evidence-based claim using the Claim-Evidence-Reasoning (C-E-R) scaffold (OTU PPT).
Note: students must write an evidence-based claim in one of the sample assessment tasks, ‘Finding the ideal lunch spot.’ If this assessment task is being used, this skill should be explicitly taught before it is assigned.
Checkpoint: using examples, how would you explain the difference between an observation and inference to a friend? Use Think-Pair-Share so that students can refine their explanations and examples (TRB1 and OTU PPT).
Defining observations and inferences (TRB1)
Watch a video such as Observations and Inferences – What's the Difference (2:33) and complete a T-chart showing the differences between observations and inferences.
Practice making observations and inferences on provided scenarios. An example image is supplied in the OTU PPT.
Facilitate a discussion, emphasising that different inferences can be made from the same observations.
How do we know about Mungo Culture? (TRB1)
Explore observations and inferences about Mungo Culture based on the article ancient footprints.
Differentiation: students may be supported by conducting this activity as a whole-class discussion or by using guided reading.
	

	Practice of science
Identify that the practice of science involves using the Working scientifically processes.
Observing
Make a series of observations and measurements that are appropriate to answer a question that has been posed
Make relevant observations and measure quantities, including length, mass, temperature and volume
Questioning and predicting
Identify questions and problems that can be investigated scientifically
	[bookmark: _Toc178940957]1.9 From observations to questions (practical investigation)
Prior learning (TRB1) – conduct a Think-Pair-Share activity to answer the question ‘How do scientists investigate problems?’
Developing questions for investigations
Tell students that some questions are testable in science while others are too general to be tested. A testable question must be specific and be about variables that are measurable. Compare untestable and testable questions at the website Is the question testable? Students use the examples provided to justify why they are not testable and propose a new testable question.
Checkpoint: state 3 criteria that make for a good scientific question (TRB1 and OTU PPT)
Bubbleology – asking questions (TRB1)
Introduce the process of asking testable questions based on observations and designing simple investigations to answer the testable questions by exploring bubbles. Use the Think Aloud technique to demonstrate the activity to the students.
Students brainstorm additional questions and then classify them as testable or non-testable. They then conduct an investigation to test each question.
Differentiation: asking students to explain why they can catch a bubble with wet hands but not with dry hands may challenge them. Students will need to ask and test the right questions to answer this question.
	

	Practice of science
Use a variety of analog and digital measuring devices in scientific investigations to compare the range, sensitivity and accuracy of observations provided by those instruments
Conducting investigations
Record observations and measurements accurately, using correct units for physical quantities 
	[bookmark: _Toc178940958]1.10 Measure up
Note: some of the measuring instruments used in this activity may be required for the sample assessment task ‘Finding the ideal lunch spot.’ Therefore, this activity should be completed before the assessment takes place.
Analog and digital measuring devices (TRB1 and OTU PPT)
Display pairs of analog and digital measuring devices. Students compare and contrast analog and digital devices.
Students use spring and electronic balances to weigh various objects and compare measurement sensitivity, accuracy and range.
Students use analog and digital thermometers to measure the temperature of ice and ice with added salt, and answer questions related to sensitivity and range.
Measuring our environment (TRB1)
Demonstrate to students how to use various instruments to measure aspects of our environment. Students practice using the instruments to make and record accurate measurements.
	

	Practice of science
Follow a sequence of instructions to safely conduct an investigation, and use scientific tools and instruments to observe how changing the independent variable of the investigation can cause a change in its dependent variable
Tabulate and graph data from an investigation to identify trends, patterns and relationships, and draw conclusions
Observing
Make relevant observations and measure quantities, including length, mass, temperature and volume
Conducting investigations
Employ safe work practices and manage risks using work health and safety (WHS) practices
Assemble and use appropriate equipment and resources to perform an investigation
Follow the planned procedure, including the measurement and control of variables
Record observations and measurements accurately, using correct units for physical quantities
Processing data and information
Use a range of representations to organise data, including graphs, keys, models, diagrams, tables and spreadsheets
	[bookmark: _Toc178940959]1.11 Putting it all together
What’s this for? (TRB1 and OTU PPT)
Provide students with a variety of equipment. Support students in identifying and proposing the use of the equipment. Demonstrate scientific drawings of equipment. Students record names, drawings and uses. Teach students how to read a measuring cylinder correctly.
Checkpoint: show individual students a range of measuring cylinders with different volumes and have them read the volume. Identify students having difficulty reading the scale and re-teach the skills where required.
The Bunsen burner (practical investigation TRB1)
Demonstrate the parts of the Bunsen burner and how to light it. Students practice lighting the Bunsen burner and investigating the flame's properties to determine when to use each flame.
Checkpoint: you are walking past a group of students using a Bunsen burner to heat a substance in a beaker. Make 3 observations to help you tell if they are using the incorrect flame. Give 2 reasons for using the correct flame. (TRB1)
Salty tales (practical investigation TRB1)
Storytelling – engage students by making connections to everyday life by telling a story about the impact of salt on the boiling point and freezing point of water. Facilitate a discussion to develop a question that can become the basis of an investigation to gather accurate data that can be graphed to identify trends and patterns.
Observe and predict: from story to science – create a testable question, based on stories, about the effect of adding salt to water on the boiling point of water. Demonstrate the correct use of the equipment. Demonstrate features of a well-designed table for recording results.
Students follow a planned procedure to collect, tabulate and graph accurate data. They then draw a simple, evidence-based conclusion. They discuss the accuracy of the results and what they mean.
Note: graphing data is assessed in the sample assessment task, ‘Finding the ideal lunch spot’ and should be explicitly taught before the assessment task is allocated if it is being used.
Demonstrate how to draw a line graph on labelled and scaled axes.
The concept of experimental control is introduced at this point. Variables are covered further in later lessons.
Differentiation: to support students, scaffolding may be added or removed from the tables and graphs.
	

	Practice of science
Conduct an investigation using scientific tools and instruments to make a series of observations over time
Observing
Make observations using the senses to compare properties of objects, living things and events
Make a series of observations and measurements that are appropriate to answer a question that has been posed
Planning investigations 
Identify independent, dependent and controlled variable(s)
Conducting investigations
Follow the planned procedure, including the measurement and control of variables
	[bookmark: _Toc178940960]1.12 Can plants sense gravity? (practical investigation)
Checkpoint: conduct a short quiz to determine prior knowledge of variables. Pose the scenario ‘An agricultural scientist is planning an experiment to determine if a new fertiliser works better than a soluble fertiliser or pellets.’ Pose questions to elicit student understanding of variables (TRB1).
Note: soak the beans for 24 hours before use to increase the chances of germination.
Engage students in thinking about plants and gravity. Watch a video such as Movement Due to Growth: Geotropism (1:25) to stimulate discussion.
Introduce the concept that some investigations are conducted over an extended period of time and the importance of maintaining high-quality records over that time. Discuss variables and their role in scientific investigations. Identify the ‘independent’, ‘dependent’ and ‘controlled’ variables in the investigation. Discuss the need for repeated trials to improve reliability.
Conduct an investigation to study geotropism in bean seeds (TRB1). Discuss the type of observations needed to collect qualitative data. Encourage students to include as much detail as possible to ensure the data collected is comprehensive and accurate. Annotated diagrams should be included in student results to support their observations (an example is included in OTU PPT).
Students write an evidence-based conclusion using the Claim-Evidence-Reasoning scaffold.
	

	Practice of science
Explore the different approaches scientists use in scientific research, including systematic observations and controlled experiments.
Follow a sequence of instructions to safely conduct an investigation, and use scientific tools and instruments to observe how changing the independent variable of the investigation can cause a change in its dependent variable
Tabulate and graph data from an investigation to identify trends, patterns and relationships, and draw conclusions
Planning investigations
Identify the independent, dependent and controlled variables
Conducting investigations
Follow the planned procedure, including the measurement and control of variables
Record observations and measurements accurately, using correct units for physical quantities
Processing data and information
Calculate the mean and range of a data set
	[bookmark: _Toc178940961]1.13 Applying the Working scientifically processes (practical investigation)
Bouncing balls (TRB1)
Recall that scientists work systematically to find answers to questions. List ways of Working scientifically that have been explored up to now (OTU PPT).
Identify the variables affecting a basketball's bounce height.
Conduct an investigation into the effect of ball pressure on bounce height.
Identify the:
independent variable as the variable we are changing
dependent variable as the variable we are measuring
controlled variables as the variables being kept constant.
Demonstrate the features of an appropriate table for recording scientific data to students. Students construct a table of the summary data.
Identify the placement of the independent and dependent variables on the axes of the graph. Students plot summary results as a graph.
Support students in analysing and identifying patterns and trends in data to develop an evidence-based conclusion.
Differentiation: although students have previously been required to tabulate and graph data, they are still developing this skill and should be supported in this process. Add or remove scaffolding of tables and graphs as required for your students.
Checkpoint: finish this sentence ‘Identifying and controlling variables in an experiment is important because …’. Give 2 examples of how we do this in the basketball experiment (TRB1 and OTU PPT).
The best reusable cup (TRB1)
Guide students using the Working scientifically processes to investigate the best reusable cup. Students will plan a simple experiment to investigate the question.
Students carry out their planned investigation and record their results in the table provided. They then unpack the table's features and construct a graph of their data.
Differentiation: depending on your students’ competency with drawing graphs, you may provide the graph axes with labels and scales or have a class discussion about what quantity is placed on each axis and how to scale the axes.
Students analyse the data and draw an evidence-based conclusion for the investigation.
	

	Practice of science
Identify that the practice of science involves using the Working scientifically processes
Explore different approaches scientists use in scientific research, including systematic observation and controlled experiments
Analysing data and information
Identify patterns and relationships in graphs, keys, models, diagrams, tables and spreadsheets
	[bookmark: _Toc178940962]1.14 Introducing secondary-source investigations – investigating global warming
Elicit prior knowledge by asking students the first step in a scientific investigation.
To introduce the lesson, tell students we will examine another way of scientifically investigating their observations.
Use the OTU PPT – investigate global warming to demonstrate how secondary sourced data is used in scientific investigations.
Checkpoint: students read a scenario about a disease outbreak and, by referring to the Working scientifically processes, determine if the scenario illustrates a scientific investigation (TRB1).
	


[bookmark: _Toc112681291]

[bookmark: _Toc178940963]2 Space science – from ancient ideas to modern understanding
Estimated time for Part 2 of the program is 13 hours.
Table 2 – ‘Space science – from ancient ideas to modern understanding’ lesson sequence
	Content
	Teaching and learning activities
	Registration and evaluation notes

	n/a
	[bookmark: _Toc178940964]2.1 Introducing space science – What do you know?
Engage students with the topic of Space science by looking at images of the night sky. Some examples of images to engage with are included in the OTU PPT 2.1 Introducing space science – What do you know?
Conduct the pre-test in the Welcome to Year 7 science Desmos activity (slides 18 to 28). This activity may be edited to suit your students. Further information on how to use Desmos can be found in TRB1 1.1.
	

	Observing the Universe in context
Investigate how a recent advancement in science has increased knowledge of the world and the Universe
Processing data and information
Extract information from texts, diagrams, flow charts, tables, databases, graphs and multimedia resources
	[bookmark: _Toc178940965]2.2 Trace space back to you
View How NASA Technology Improves Life on Earth (1:21) to introduce students to the many benefits to society that have originated with space research.
Show students the image in the Trace space back to you slide in OTU PPT 2.2. Discuss the technological advances that have led to a greater understanding of the Universe.
Explore the website Trace Space Back to You to discover objects in our homes and cities developed or improved by space exploration. Questions for students to complete are included in TRB2.
Differentiation: to support students in completing Question 2, view the table of connectives and the table of evaluative language in the OTU PPT.
	

	Observing the Universe in context
Investigate how a recent advancement in science has increased knowledge of the world and the Universe
Processing data and information
Extract information from texts, diagrams, flow charts, tables, databases, graphs and multimedia resources
	[bookmark: _Toc178940966]2.3 Unlocking the Universe
James Webb Space Telescope (JWST) (TRB2)
Use Think-Pair-Share to ascertain students’ prior knowledge of telescopes.
Introduce the JWST by displaying images taken by the JWST. Images can be found on the Webb Home webpage.
Skim and scan a text to extract relevant information about the JWST.
Students open the National Aeronautics and Space Administration (NASA) web page ‘What is the James Webb Space Telescope?’ and answer the questions in the James Webb Space Telescope slide in OTU PPT.
Differentiation:
Select one or 2 of the suggested grammatical features to focus on with your class. These include technical vocabulary, evaluative language, connectives and summarising techniques. If your students have more advanced comprehension and writing skills, you may challenge them with other grammatical features, such as complex noun groups.
Square Kilometre Array Observatory (SKAO) (TRB2)
Introduce the students to the SKAO by watching a video such as the Current infrastructure (2:57) and take a short virtual tour of the facility.
Explore the SKAO as students practice skimming and scanning techniques to engage with content on the SKAO website.
	

	Space science
Compare historical and current solar system models to show how models are modified or rejected due to new scientific evidence
Scientific models (Data science 1)
Identify that a scientific model is a representation based on data and observations of real-world phenomena
Processing data and information
Extract information from texts, diagrams, flow charts, tables, databases, graphs and multimedia resources
	[bookmark: _Toc178940967]2.4 What is in the centre of our Solar System?
Review prior learning (TRB2 and OTU PPT) – select one of the preceding learning activities:
Option 1: use the diagnostic questions in The Sun (3 slides) in the OTU PPT to ascertain students’ prior knowledge of the Sun and its place in the solar system. Address any misconceptions, as described in the notes beneath the slides, before proceeding with this lesson about models of the Universe.
Option 2: ask questions and tell students to position themselves along a continuum of agreement based on their responses. The webpage Positioning activities contains advice for facilitating a continuum activity lesson.
Agent K in the movie Men in Black said ‘One thousand and five hundred years ago, everybody knew the Earth was the centre of the Universe. Five hundred years ago, everybody knew the Earth was flat… Imagine what you’ll know tomorrow.’ (Sonnenfeld 1997)
Use the quote above to introduce a lesson on how models of our solar system have changed as new evidence comes to light and how it is relevant to space science.
Conduct a silent group discussion on students’ understanding of our solar system.
Models of the Universe and Solar System (TRB2)
Watch a video such as How astronomy came of age: changing models of the solar system – video (7:52).
Summarise the information while watching the video using the Cornell Note Taking System.
Checkpoint: students draw simple diagrams on mini whiteboards showing how the solar system models have changed over time as they are introduced.
Optional activity
Explore an online solar system model, such as Solar System Scope.
Differentiation: challenge students to examine this statement: ‘Better tools mean better evidence, which helps us develop better theories about how the Universe works.’
What does the term ‘better’ mean in this context? What does this statement mean? How does it relate to our understanding of the Universe?
	

	Scientific models (Data science 1)
Identify that a scientific model is a representation based on data and observations of real-world phenomena
Processing data and information
Use a range of representations to organise data, including graphs, keys, models, diagrams, tables and spreadsheets.
	[bookmark: _Toc178940968]2.5 The scale of the Solar System (practical investigation)
Prior knowledge – students complete the question on the size of space in the OTU PPT
Pocket Solar System (TRB2)
Students make a simple model of the relative distance between components of the solar system.
The size of the Solar System (TRB2)
Students model the size and distances of solar system components at school. They use a trundle wheel to measure the distance from the Sun to Mercury, Venus and Earth (if the size of the oval or school is suitable), then use Google Maps to determine the locations of Mars, Jupiter, Saturn, Uranus and Neptune in the model.
Earth vs Moon – modelling the Earth and Moon (practical investigation) (TRB2)
Students use balls of varied sizes to model the Moon and Earth and predict a scaled distance between them.
Use a basketball to model the Earth. Discuss how scale is used in models to represent very large objects. Develop the model by extending it to include the size and distance to the Moon and the International Space Station.
Lead a discussion on the challenges in estimating size and distance in space.
Checkpoint: display the diagnostic question ‘How big is the Moon compared to the Earth?’ in the OTU PPT.
Differentiation: extend this activity to include the Sun.
Watch a video such as How small are we in the scale of the universe? – Alex Hofeldt (4:07) or Our Universe is SO big, it's mindblowing! BBC (7:04). Discuss the scale of distance within the Universe.
Checkpoint: exit ticket – identify 3 ways that models, such as a solar system model, can help us learn about the Universe around us (TRB1).
	

	Space science
Explain that predictable and observable phenomena on the Earth are caused by the relative positions of the Sun, the Earth and the Moon
Practice of science
Explain how observations of natural phenomena can be used to make inferences and testable predictions
Analysing data and information
Identify patterns and relationships in graphs, keys, models, diagrams, tables and spreadsheets
Propose inferences based on presented information and observations
	[bookmark: _Toc178940969]2.6 Seasons (secondary-source investigation)
Prior knowledge
Students complete the ‘Changing seasons’ question in OTU PPT 2.6.
Ask students the names of the seasons and when they occur in the Southern Hemisphere. Are they the same in the Northern Hemisphere? Why? This is an opportunity to delve deeply into students' prior understanding.
Part 1 – analysing the data (TRB2)
Analyse data from the Time and Date website to identify patterns and trends in daylight hours and temperature across the year. Compare data from different hemispheres and draw connections to the seasons.
Part 2 – the location of the Sun (TRB2)
Students use Stellarium Web, an interactive planetarium tool, to investigate the Sun’s position in the sky and its distance from the Earth over a calendar year. They compare the data for their home and a location in the Northern Hemisphere.
Part 3 – modelling the temperature of the seasons (TRB2)
Conduct a practical activity, modelling the angle of the Sun and its effect on Earth's temperature.
Note: a common misconception is that the seasons are caused by differences in distance from the Sun to the Earth, either due to the tilt of the Earth’s axis or its elliptical orbit. This activity is designed to address this misconception explicitly.
Differentiation: an extension question is included for students who thoroughly understand the role that the angle of the Sun’s rays striking the Earth plays in determining temperature.
Checkpoint: students answer questions about changing seasons (Hot summer days – Why is it hotter in the summer? slide in OTU PPT 2.6 Seasons).
	

	Space science
Explain that predictable and observable phenomena on the Earth are caused by the relative positions of the Sun, the Earth and the Moon
Use physical models or virtual simulations to explain the cyclic patterns of lunar phases and eclipses of the Sun and Moon
Processing data and information
Extract information from texts, diagrams, flow charts, tables, databases, graphs and multimedia resources
Analyse data and information
Identify patterns and relationships in graphs, keys, models, diagrams, tables and spreadsheets
	[bookmark: _Toc178940970]2.7 Exploring the phases of the Moon (practical investigation)
Review prior learning
Ask students, what factors cause the different seasons on Earth, and how do these factors affect the length of days and temperature changes throughout the year?
Part 1 – Stellarium (TRB2)
Use Stellarium Web to observe the Moon’s appearance over a month. Encourage students to ask questions and seek answers as they explore.
Complete this activity with a sharing exercise.
Part 2 – Moon phase calendar (TRB2)
Introduce the term ‘phases of the Moon’. As the Moon orbits Earth, it goes through a series of phases that we can see from our perspective on the ground. These phases result from the Moon, Earth and Sun changing positions, creating a cycle that repeats approximately every 29.5 days – a lunar month. Explain to students that the phases of the Moon appear different in the Northern and Southern hemispheres.
Use the moon calendar to explore the phases of the Moon (TRB2).
Checkpoint: check for understanding with students completing the hinge question ‘Hot summer days – Why is it hotter in summer?’ in the OTU PPT. A sample response appears in the speaker notes in the PowerPoint.
Part 3 – Daily Moon Guide (TRB2)
Students explore the Daily Moon Guide to find information about the phases of the Moon.
Part 4 – modelling the phases of the Moon (TRB2)
Students model the Moon’s phases using the NASA classroom activity on the webpage Educator Guide: Moon Phases to determine the relationship between the Moon’s orbit and its phases. Moon Phases Demonstration (4:15) models the activity in video format.
	

	Space science
Explain that predictable and observable phenomena on the Earth are caused by the relative positions of the Sun, the Earth and the Moon
Use physical models or virtual simulations to explain the cyclic patterns of lunar phases and eclipses of the Sun and Moon
	[bookmark: _Toc178940971]2.8 Eclipses (practical investigation)
Prior knowledge – introduce the lesson by showing students images of solar and lunar eclipses. Then, based on student experience, facilitate a discussion of eclipses.
Part 1 – summarising information (TRB2)
Watch a video such as What creates a total solar eclipse? – Andy Cohen (3:46) and Lunar Eclipse 101 | National Geographic (3:17). As they watch the videos, students fill in a T-chart showing the features of a solar and lunar eclipse, including diagrams showing the positions of the Sun, Moon and Earth. Then, they write a definition for each type of eclipse with a diagram outlining the positions of the Sun, Earth and Moon in each scenario.
Part 2 – solar eclipse – digital simulation (TRB2)
Use the Eclipse 2017 simulation to explore solar and lunar eclipses.
	

	Space science
Explain that predictable and observable phenomena on the Earth are caused by the relative positions of the Sun, the Earth and the Moon
Processing data and information
Extract information from texts, diagrams, flow charts, tables, databases, graphs and multimedia resources
Analysing data and information
Identify patterns and relationships in graphs, keys, models, diagrams, tables and spreadsheets.
	[bookmark: _Toc178940972]2.9 Tides (secondary investigation)
Engage students by showing them photos and videos of tides.
Investigating tides (TRB2)
Provide students with the student resource ‘Tides’. View the video Tides (3:07) (to 1:46) and discuss. Students respond to comprehension questions in the resource to explain how the tides relate to the relative positions of the Sun, the Earth and the Moon.
Students examine the provided tide data to identify patterns and trends. This information is overlaid with moon phases to identify further patterns and trends.
Students then practice their skimming and scanning while reading Tides and extreme tide events (PDF 1.46 MB) to gather information and create a fishbone summary.
Checkpoint: complete a multiple-choice question to check for understanding. What is the main cause of tides? (TRB2 and OTU PPT)
	

	Aboriginal and Torres Strait Islander Peoples’ Cultural Knowledges of astronomy
Investigate the similarities between Aboriginal and Torres Strait Islander accounts and mainstream scientific explanations about the phases of the Moon and how the phases affect tides
Processing data and information
Extract information from texts, diagrams, flow charts, tables, databases, graphs and multimedia resources
	[bookmark: _Toc178940973]2.10 Aboriginal and Torres Strait Islander Peoples’ knowledge of the Moon and tides
Students access the first 3 paragraphs of Mathematics, moon phases and tides.
Students work in pairs to extract information from the website and complete a table, summarising information linking traditional Aboriginal and Torres Strait Islander Peoples’ stories and their knowledge of the phases of the Moon and tides (TRB2).
Checkpoint: students summarise their learning using the word-phrase-sentence template. The OTU PPT includes a template for this.
	

	Aboriginal and Torres Strait Islander Peoples’ Cultural Knowledges of astronomy
Explain how Aboriginal and Torres Strait Islander Peoples use stars to identify specific weather phenomena
Conducting investigations
Follow the planned procedure, including the measurement and control of variables
	[bookmark: _Toc178940974]2.11 How Aboriginal and Torres Strait Islander Peoples use stars to predict weather (practical investigation)
Review prior learning
Conduct a ball toss review of something students have learned this week.
Introduction (see background information in TRB2)
Introduce the concept that Aboriginal and Torres Strait Islander Peoples used stars to identify weather patterns, including predictions of monsoons, windy weather and humidity and discuss examples.
Modelling stellar scintillation (practical investigations)
Model stellar scintillation using a bowl of water, aluminium foil and a torch. Students summarise their findings using a Frayer diagram. The full method is included in TRB2.
Checkpoint: complete a word, phrase and sentence activity to check for understanding. The OTU PPT includes a template for this.
	

	Aboriginal and Torres Strait Islander Peoples’ Cultural Knowledges of astronomy
Describe how Aboriginal and/or Torres Strait Islander Peoples predicted seasonal phenomena based on their observations of the stars and phases of the Moon to predict animal behaviour, plant cycles and tidal changes
Conducting investigations
Use a wide range of reliable secondary sources and acknowledge their sources
	[bookmark: _Toc178940975]2.12 Aboriginal and Torres Strait Islander Peoples’ sky stories
Ask students if they know how to use the stars to navigate. Some students may know of using the Southern Cross to provide direction (TRB2).
Students work in small groups to research how Aboriginal and Torres Strait Islander Peoples use their knowledge of the stars to inform them of seasonal changes in the weather or the correct time to hunt or gather a particular food source (TRB2). Each group is to present a one-minute slide deck summarising their findings.
Differentiation: the cloze passage (OTU PPT) can be differentiated by providing a list of words or allowing students to determine the missing words themselves. The most able students could be asked to write 2 sentences, summarising their understanding of how the Aboriginal and Torres Strait Islander Peoples used their observations of the stars in their daily lives.
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[bookmark: _Hlk178583686]Collating ongoing evaluations and reflecting on the strengths and areas for development within the program creates opportunities to enhance student outcomes. The following prompts can be used to support your evaluation of the program:
· Did the program assist all students to improve their learning?
· How could the sequencing of the program be improved?
· What did the student evaluations of the program indicate? How can these be actioned to improve the program?
· The strategies and resources that were most effective for student learning were …
· Teaching strategies and resources that would benefit from review and refinement are …
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