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 	       Eyes on Earth • Lesson 1 • An astronaut’s lifeLESSON 1
LAUNCH

	To read the most recent version of this lesson, download associated resources, and view embedded professional learning including classroom videos and work samples, visit: https://primaryconnections.org.au/teaching-sequences/year-2/eyes-earth/mission-1-astronauts-life 


Lesson overview
Students are introduced to Earth as our shared home planet and explore how we can observe features and changes in the sky. In this context, they take on the role of junior astronauts, creating a record of their observations about Earth. 
Key learning goals
Students will: 
· describe what they know about planet Earth.
· construct questions about their home planet.
Students will represent their understanding as they: 
· create a collage sharing their ideas about the Earth’s size, shapes and colours.
· label their collage with their ideas and questions about the planet Earth.
Assessment advice
In the Launch phase, assessment is diagnostic.
Take note of:
· the key words students are using to describe what they understand about Earth, such as: star, moon, planet, rock, space, sun, sphere, ball, round. 
· the questions students ask about the planet Earth.
· the images that students produce about Earth and nearby related objects in space.
List of materials
Whole class
· Class science journal (digital or hard-copy)
· Demonstration copy of the Our home planet Earth Resource sheet
· Demonstration copy of the Australians in space Resource sheet
· A collection of images to be used in a discussion about the concept of ‘home’ as a place where we get what is needed for survival. Select and display images that are suitable for your students and context, such as images of houses, duplexes, apartment blocks. Be aware that an alternative context might be required for some students. Images of the school can also be used. 
Each student
· Individual science journal (digital or hard-copy)
· Art materials to create an image of Earth. These might include:
· paper plates
· paints
· magazines
· scissors
· glue
· pencils/textas
· paper

	Lesson routine
	Estimated time
	Task type

	Experience and empathise and Elicit
	30 minutes
	Whole class/Individual

	Anchor and Connect
	15 minutes
	Whole class

	Question
	15 minutes
	Whole class
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Launch
Experience and empathise and Elicit • Home sweet home
Review with students the things that humans need to stay alive, including food, water, air, shelter and space. Discuss how many consider that humans need love and care in order to not just survive, but to thrive. Students should have learned about this in Year 1. See the Year 1 Biological sciences sequence Survive and thrive for more details. 
Use appropriate images to introduce the concept of home as the place where students are provided with the things they need to survive. Select and display images that are suitable for your students and context. This might include images of houses, duplexes, apartment blocks. etc.
Note on home sensitivity: Thinking and discussing their homes may not always be an appropriate option for some students. Adapt according to the needs of your learners. An alternative context could be to focus on the school environment.
Potential discussion prompts
· How does this place provide the things we need to survive?
· Who is there that helps provide these things?
· How do they provide them?
· What makes it a safe/special place?
· Do different parts of this place provide different things?
Display an image of Earth, as found on the Our home planet Earth Resource sheet. Discuss the Earth as our shared planet home, using the same/similar question prompts as earlier to consider how and who provides for the things humans need to stay alive.
Invite students to create collages or drawings to show what they already know about planet Earth. Students use available art materials to create an image of Earth from an astronaut’s point of view. They should label the features they have included in their images, and answer the question How does planet Earth provide the things that humans need to survive?

Anchor and Connect • Mission: Observation Earth
Ask students if they have heard of astronauts before and what they think astronauts do during a day at work.
Introduce the work of some significant Australian astronauts by reading the profiles on the Australians in space Resource sheet. The information in these profiles has been drawn from the Australian Space Agency and NASA.
Compare students’ initial ideas with details of what astronauts actually do. Focus on the following:
· Katherine Bennell-Pegg is an astronaut who, as of March 2026, has never actually been to space. She uses space technologies to gather information/data and make observations about Earth, learning more about our planet.
· On his journey into space Paul Scully-Power gathered information/data and made observations about Earth, in particular the spiral eddies in our oceans. 
· Andy Thomas’ work probably looks most like what people expect an astronaut to do. When he was in space he was still a scientist carrying out investigations. His work also helped many other scientist/astronauts who came after him to carry out research in space.
Highlight the fact that a lot of the work astronauts do is actually focused on understanding Earth. Explain that scientists are exploring space by sending rockets to take pictures of everything in Earth’s neighbourhood.
Introduce the context of the sequence, that is, that students will be working as junior astronauts and that their mission is to investigate and make observations about planet Earth so that we can understand it better and record of our understanding to share with others. 

Question • What to observe?
Support students to generate questions and observations they would like to make about Earth. 
You might prompt their thinking by:
· asking about things they want to investigate about planet Earth and how it works (e.g. How does the sky change during the day and night? and How does the sky change during the night?).
· asking what they would like to observe or learn about their planet and beyond (e.g. How long does it take to get to the Moon, or to Mars? Can plants grow on the Moon?).
· generating questions about space and the planet Earth using the ‘I wonder’ statements. 

Reflect on the lesson
You might:
· begin a class word and image wall and image wall related to Earth and space.
· review the work of the astronauts discussed during the lesson.
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 	       Eyes on Earth • Lesson 2 • Observing Earth’s unique featuresLESSON 2
INQUIRE

	To read the most recent version of this lesson, download associated resources, and view embedded professional learning including classroom videos and work samples, visit: https://primaryconnections.org.au/teaching-sequences/year-2/eyes-earth/mission-2-observing-earths-unique-features 


Lesson overview
Students observe and identify Earth’s unique characteristics as a planet in the solar system. 
Key learning goals
Students will: 
· use their own observations alongside others’ observations to learn about Earth. 
· explore a range of visual resources to identify key characteristics of planet Earth. 
Students will represent their understanding as they: 
· record and share their observations about the features of planet Earth.
Assessment advice
In this lesson, assessment is formative.
Feedback might focus on:
· the reasoning students use in identifying features of the Earth from aerial images.
· Can they pick out the features they may be more familiar with based on the context of their own local community (for example, students in rural areas being able to identify areas of flat green fields as potential farms)?
· Can they make inferences based on common depictions of Earth’s features (for example, seeing a large expanse of blue and identifying it as a body of water)?
· Can they use their daily experiences to make inferences about Earth’s features (for example, seeing a lot of cars parked next to a large building and identifying it as a shopping centre)?
Note that students’ responses, and thus teacher feedback, will depend largely on context.
List of materials
Whole class
· Class science journal (digital or hard-copy)
· Demonstration copy of the Spiral eddies Resource sheet
· An aerial photo/image of the local area 
· Optional: Demonstration copy of the Earth from above Resource sheet
Each group 
· Optional: Access to resources that enable students to look at satellite images of the Earth. This might include:
· access to Google Earth, Google Maps, or similar
· atlases
· globes
· street maps
· satellite images
· Earth from above Resource sheet
· This resource sheet was made with images from Google Earth, as it allows you to hide labels, place names, and streets, allowing students to infer what they are seeing without interference.
· Optional: Butcher’s paper/A3 paper to brainstorm ideas
Each student
·  Individual science journal (digital or hard-copy)

	Lesson routine
	Estimated time
	Task type

	Re-orient
	5 minutes
	Whole class

	Question
	10 minutes
	Whole class

	Investigate
	20 minutes
	Small group/Whole class

	Integrate
	15 minutes
	Whole class
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Inquire
Re-orient
Recall the previous lesson, focusing on the essential things students identified that humans need to survive, and how these needs are fulfilled. 
You might also review any relevant questions students posed about planet Earth. 

Question • What are Earth’s features?
Using the Spiral eddies Resource sheet, review and discuss the aerial photograph that Paul Sculley-Power took showing spiral eddies in the ocean.
Potential discussion prompts
· What can you see in the photo?
· What clues tell you it’s a photo of the ocean?
· Where was the photo taken from?
· Can you get a view of the ocean like that from Earth? How?
Explain to students that photos like this are taken from high above the Earth by things such as spacecraft, satellites and cameras aboard the International Space Station (ISS)—which Andy Thomas helped to construct. The images are used by scientists to help understand the Earth better.
Scientists like Katherine Bennell-Pegg use the data gathered by these objects in space in their work too, because that data can be used to show what is happening and changing on Earth.
Pose the question: How can we use satellite images/data to identify the important features of Earth that help humans live here (by providing the things we need to survive)?

Investigate • View from above
Explain that, to learn about our home planet, we can use our own observations and observations that other people have made. 
Model how to identify aerial features from a photograph by thinking aloud as you examine an image of your local area that contains identifiable features. Use an aerial view of your local area or the examples on the Earth from above Resource sheet to support this.
Brainstorm a list of other things students might expect to see in aerial photographs, such as oceans, rivers, cities, forests/trees, roads, farms, deserts etc.
In teams or as a class (as appropriate for your students and context), students examine a range of resources (for example, websites such as Google Earth or Google Maps, world maps, atlases, globes, satellite photographs) to examine Earth from above and brainstorm a list of the features that they think they can identify. Sample satellite images have been provided on the Earth from above Resource sheet.
Provide time for teams to examine the resources provided and record their ideas.
Prompt students to look for natural and built features, and to consider which ones are necessary for life on Earth to survive and thrive.
Potential discussion prompts
· What observations can we make about planet Earth by looking at the images/videos of Earth from space? 
· How much of the planet’s surface is land or water?
· Where is the water located?
· What is above the land and water? 
· What is below the land and water? 
· Where does the food we eat on Earth come from?
· How can you tell that some photos were taken at night and some were taken during the day?
· If you were on Earth, what would be in the sky during the day? At night? What do these things provide?

Integrate • Planet Earth provides
	In this Integrate step, guide students to link their experiences in the investigation to the science concept being explored—in this instance, that the features of the Earth help provide the things that humans, and all life-forms, need to survive.
Through questioning and discussion, students should come to a consensus that:
· the Earth’s surface is covered by land and water.
· the water is in the forms of oceans/seas and rivers/lakes (some water is salty and some water is ‘fresh’, i.e. not salty).
· the land is made up of different environments.
· these different features help provide the food, water, air, shelter etc. that humans and other forms of life need to survive.


Students share the features they think they have identified using the aerial images of Earth. Collate this information in the class science journal as it is being shared. 
There are a number of ways you might undertake this sharing and collation, such as the cumulative listing technique.
Using the phrase features you think you have identified is important as it allows students to be aware that they are using their existing knowledge to take a ‘guess’ at what they are looking at, but that it is okay if they identify a feature incorrectly. If students have identified a feature that is obviously incorrect (such as identifying a forest as a farm), use questioning techniques to explore why they think that, and to redirect so they can correctly identify the feature.
Once you have a list of features students have identified, discuss how each feature provides necessary functions for humans and other life to survive.
As a class, summarise some key observations that everyone agrees with using the following prompts. Support each with evidence from students’ observations to support any claims:
· What planet do we live on? How do we know? 
· What shape is our planet? How do we know? 
· What are the main features of our planet? How do we know? 
· What makes our planet the best place for us to live?

Reflect on the lesson
You might:
· add words and images to the class word wall.
· re-examine the intended learning goals for the lesson and consider how they were achieved.
· discuss how students were thinking and working like scientists during the lesson. Focus on how students were ‘noticing’ features of the Earth and link this to the scientific skills of observation. 
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 	       Eyes on Earth • Lesson 3 • Observing the Sun’s movement via shadowsLESSON 3
INQUIRE

	To read the most recent version of this lesson, download associated resources, and view embedded professional learning including classroom videos and work samples, visit: https://primaryconnections.org.au/teaching-sequences/year-2/eyes-earth/mission-3-observing-suns-movement-shadows 



Lesson overview
Students explore ideas, collect evidence, keep records and discuss observations of the apparent movement of the Sun across the sky during the day
Key learning goals
Students will: 
· describe changes in the size and direction of shadows during a day.
· describe apparent movement of the Sun across the sky each day.
· observe light and shaded sides of objects (themselves) in sunlight. 
Students will represent their understanding as they: 
· discuss observations of light and shadows.
· draw a labelled diagram of their own shadow.

Assessment advice
In this lesson, assessment is summative.
Students working at the achievement standard (science inquiry) should:
· be able to make and record observations, including informal measurements of their shadow throughout the day.
· be able to recognise patterns of the sun’s apparent movement across the sky.
· Students could do this by drawing images and writing/describing what happened to their shadows during the day.
List of materials
Whole class
· Class science journal (digital or hard-copy)
· Demonstration copy of the Moving shadows investigation planner Resource sheet
· Torch, or other source of light
· Note: The outdoor shadow-tracing activity in this lesson will be more challenging on a cloudy or rainy day, but it should still be done as the physical investigation is important for the students to observe the patterns. 
Each group 
· Chalk, masking tape or other resources that can be used to create outlines of students’ shadows at different time during the day
· Optional: Paper large enough to draw a series of students’ shadows across the day
· Digital device for taking photographs
Each student
· Individual science journal (digital or hard-copy)
· Moving shadows investigation planner Resource sheet
	Lesson routine
	Estimated time
	Task type

	Re-orient
	5 minutes
	Whole class

	Question
	Variable
	Whole class/Small group

	Investigate
	Variable
	Whole class/Small group

	Integrate
	20 minutes
	Whole class




	[image: ]
	primaryconnections.org.au
	1



	Error! Unknown document property name.
	4



	[image: ]
	primaryconnections.org.au
	1



Inquire
Re-orient
Recall the previous lesson, focusing on key facts about planet Earth. 
Review students’ learning by asking true/false questions. Students should give a reason for their answer based on the evidence collected in the previous lesson. Questions might include: 
· Earth is shaped like a sphere (ball). TRUE/FALSE
· What evidence from last lesson makes you think this?
· More than half of Earth's surface is covered with water. TRUE/FALSE 
· What evidence from last lesson makes you think this?
· Earth is the only planet in our solar system that we know of that can support life. TRUE/FALSE
· What evidence from last lesson makes you think this?
· From space, Earth looks mostly brown because of all the land and dirt. TRUE/FALSE
· What evidence from last lesson makes you think this?

Question • Shadows at play
Begin by explaining that students are going to be learning about the Sun by tracking the movement of the shadows it creates rather than tracking the Sun itself. By doing this we can learn about the Sun in a safe manner. Continue by explaining to students that it is not safe to look directly at the Sun as doing so can cause permanent, irreversible eye damage. 
Ask students to describe what a shadow is and identify what they think they know about shadows, if they can see shadows when they are outside, and what causes them.
On a sunny morning or afternoon, take students outside for a game of ‘shadow tag’. Avoid midday as the sun will be overhead and shadows not long enough for the game to be effective.
Students play shadow tag in pairs. One student is ‘it’ and they try to tag their partner’s shadow by stepping on it. The partner becomes ‘it’ after being tagged. 
After every pair of students has had a few turns, discuss with students what they noticed about their shadows at this time of day. 
Potential discussion prompts
· Does your shadow move in the same direction as you do?
· Are you and your shadow joined together?
· What happens to your shadow if you jump in the air?
· How can you make your shadow smaller or larger?
· Where is the Sun in relation to your shadow?
· What do you think causes a shadow?
· Do you think your shadow will look different at another time of the day?
Optional: Take students outside to play shadow tag on a cloudy morning. Discuss students’ observations. 
Pose the question: Do shadows stay the same throughout the day? If not, how do they change?

Investigate • Patterns in the sky
Establish (by modelling using a torch or other light source) that shadows are cast in the opposite direction to where the light is coming from. 
Using a demonstration copy of the Moving shadows investigation planner Resource sheet record the questions students are looking to answer through the investigation:
· What happens to the length and direction of a human shadow during the day?
· When are shadows at their longest and shortest?
Explain that students will work in teams, with one student selected as the ‘object’ that will be casting a shadow, and that their shadow will be traced around at regular intervals throughout the day to see what happens to it.
Students make predictions about what will happen to their shadow throughout the day. Record predictions either as a class or individually.
Discuss and model how students will complete their investigation planner, identifying what they will: 
· change: for this investigation, the time of day will change.
· measure/observe: record the length and direction of the shadow by drawing around the shadow.
· keep the same: the same person, the person’s position on the playground (mark the location of their feet so they can go back to the same place). 
Highlight fair test principles by discussing why it is important for one student (only) to be selected as the ‘object’ casting the shadow, and why it is important for them to stand in the same place each time their shadow was traced. 
Brainstorm solutions for how teams might ensure the ‘object’ student stands in exactly the same place each time, such as drawing around their feet with chalk or marking the position with masking tape.
Select the solution most suitable for your context and model for students how they might carry this out carefully and accurately. 
It might also be necessary to model for students how to carefully trace around the object’s shadow. Consider using different coloured chalk, recording the time the outline was drawn, or using a single large piece of paper throughout the day to maintain records (paper will need to be firmly affixed to the ground to ensure it does not move during the day). 
Allow teams the opportunity to complete the investigation, marking the position of the object’s shadow at regular intervals throughout the day (for examples at 10 a.m., 11 a.m., 12 p.m., 1 p.m. and 2 p.m.), recording the time each shadow was traced alongside it.
After the final shadow has been traced, teams should take a photograph showing the movement of the shadow across the day. They could also do this at each interval, but it is not necessary if the shadows have been traced clearly.
Optional: It would be ideal for students to repeat this investigation on a subsequent day, so that a pattern can be established. However, if that is not possible you might conduct a discussion with students to establish that similar movement of shadows will occur each day.

Integrate • Recognising the patterns
	In this Integrate step, guide students to link their experiences in the investigation to the science concept being explored—in this instance, that the Sun is in different positions in the sky throughout the day, and that this forms a pattern, creating shadows that can be used to tell the time.
Through questioning and discussion, students should come to a consensus that:
· shadows change during the course of a day.
· this is because the Sun is not in the same place in the sky for the whole day.
· the position of the Sun in the sky follows the same approximate pattern every day.


Teams share and compare records of their human shadow observations, referring back to the investigation questions:
· What happens to the length and direction of a human shadow during the day?
· When are shadows at their longest and shortest?
Potential discussion prompts
· What happened to the shadow over the course of the day? 
· When was the shadow the shortest? When was it the longest?
· Using the data we have collected, what time/s of day do you think it might be when you would have the smallest shadow? 
· What time/s of day do you think it might be when we have the longest shadow? Why do you think that?
· How does your data compare to other teams’ data? Is it the same? Different? Do you notice any patterns? 
· What does the change in shadows tell you about the position of the sun (the source of light) during the day?
· Why did the direction of the shadow change during the day?
· Will you get the same results if you repeat the experiment tomorrow or the day after? 
· Or, if students repeated the investigation the following day: Did we get the same/similar results when we repeated the investigation on a different day? Why do you think that is?
· What was challenging, or could have been challenging, about conducting this investigation? How could it be improved?
· Keeping in mind that a shadow is formed in the opposite direction that light is coming from, what does our investigation tell us about the position of the sun in the sky during the day?
Students draw a diagram showing themselves, the position of their shadow, and the position of the Sun at different times of the day.
[image: ]
Optional: Discuss sundials, and how they have been used in the past to keep track of time. Discuss how the object in this activity became a type of human sundial. Also discuss why sundials are no longer used as the main method of time keeping. If showing images/videos of sundials, ensure you show one that has been designed for the southern hemisphere. See the embedded professional learning on Sundials below for more information.

Reflect on the lesson
You might:
· add words and images to the class word wall.
· re-examine the intended learning goals for the lesson and consider how they were achieved.
· discuss how students were thinking and working like scientists during the lesson. Focus on the activities where students are noticing/observing, and also ‘drawing‘, linking this back to the scientific skills of recording data. 
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 	       Eyes on Earth • Lesson 4 • Moon watchLESSON 4
INQUIRE

	To read the most recent version of this lesson, download associated resources, and view embedded professional learning including classroom videos and work samples, visit: https://primaryconnections.org.au/teaching-sequences/year-2/eyes-earth/mission-4-moon-watch 



Lesson overview
Students are introduced to Earth’s Moon, a natural satellite. Students learn how scientists must make regular observations to help them identify patterns and make predictions, then use their own observations to make Moon wheels to predict the appearance of the Moon. 
Key learning goals
Students will: 
· identify the names of the four main Moon phases: new Moon, first quarter, full Moon, and last (third) quarter.
· recognise that the Moon’s phases follow a repeating pattern over approximately 28-29 days.
· observe and record Moon phase patterns using images/simulations.
Students will represent their understanding as they: 
· record what they notice about how the appearance of the Moon changes.
· look for and describe the pattern they observe.
· test their pattern by predicting future phases.
Assessment advice
In this lesson, assessment is formative.
Feedback might focus on:
· students’ ability to use their recorded observations to notice a pattern in the changing appearance of the Moon.
List of materials
Whole class
Class science journal (digital or hard-copy)
Demonstration copy of the The same Moon? Resource sheet
NASA’s Daily Moon Guide 
Demonstration copy of the Phases of the Moon Resource sheet
Each group 
Access to a device on which they can view NASA’s Daily Moon Guide
Each student
Individual science journal (digital or hard-copy)
Moon watch Resource sheet
2 x paper plates
Image strip from Moon images Resource sheet (each sheet includes 4 image strips)
1 x split pin
Pencils
Markers
Scissors
Glue

	Lesson routine
	Estimated time
	Task type

	Re-orient
	10 minutes
	Whole class

	Question
	10 minutes
	Whole class

	Investigation 
	20 minutes
	Whole class/Small group

	Integrate
	25 minutes
	Whole class/Individual
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Integrate
Re-orient 
Recall the previous lesson, revising how students used evidence of the movement of shadows throughout the day to prove that the Sun does not stay in the same place in the sky.

Question • The same Moon?
Explain to students that they are now going to investigate another object in the sky, the Moon, to determine if they can notice any patterns in how it moves or how its appearance changes. 
Using the demonstration copy of the The same Moon? Resource sheet, ask students to identify what they can see in the first image (the Moon) and if the subsequent images are of the same thing. Discuss and record what students think they know about the Moon. You might also refer to any relevant questions about the Moon that students posed in Lesson 1. 
Potential discussion prompts
What is this an image of?
Are all the images of the same thing?
What is the same and different about the images?
What else do you know about the Moon?
Have you noticed anything about the appearance of the Moon? Are there any patterns to its appearance? 
Pose the question: How does the appearance of the Moon change over a month?

Investigate • Changing shape
Investigation Part 1: Moon memories
Provide students with the following prompts to support discussion in pairs about their past observations of the Moon. 
1. Share your memories of the Moon.
· Describe a time you’ve seen the Moon. What did it look like?
· Is your partner’s description of the Moon the same as yours, or different? How?
2. Why do you think the Moon might look different at different times?
· If you looked at the Moon tonight, then again next week, would it look the same?
· How could we find out if the Moon’s appearance really changes?
3. Why do you think scientists might want to investigate the Moon?
· How might scientists investigate the Moon? What tools/equipment would they use?
· Do you think they are still studying the Moon and learning new things about it?
· What do you think we’ll discover if we watch the Moon every few days for a month?
4. Why is it important to make repeated observations?
· What would happen if we only looked at the Moon once?
· Why is it important to look at the same time for each observation?
· How will we remember what we saw?

Investigation Part 2: Using a Moon simulator
Using NASA’s Daily Moon Guide, students will work in pairs to investigate how the appearance of the Moon changes over the course of a month and if there are any patterns that can be detected in these changes.
Show students how to switch the view to the Southern hemisphere using the menu on the right, and how to select a specific date using the "All dates" button at the bottom of the screen.
Select a specific date where a full Moon could be seen (for example, March 2 2026) for students to begin recording their observations. Using the Moon watch Resource sheet, students draw a picture to show the appearance of the Moon on the start date, and then every three days over a roughly two-month period.

Integrate • How does the Moon change?
	In this Integrate step, guide students to link their experiences in the investigation to the science concept being explored—in this instance, the changing appearance of the Moon and its cyclical nature.
Through questioning and discussion, students should come to a consensus that:
· the appearance of the moon changes in a pattern, from full → half lit → thin crescent → dark again → thin crescent → half lit → full again.
· this pattern takes about 28-29 days.
· the cycle repeats over and over.


Using the images on the Phases of the Moon Resource sheet, identify and name the four basic phases of the Moon:
· new Moon (complete shadow/not visible)
· full Moon (completely lit)
Allow students time to look back at their recorded observations and identify and label where these appeared.
Guide students through the process of making a Moon wheel, either individually or in pairs. Students can then use these for the remainder of the sequence to track what they observed about the shape of the Moon the night before. 
· Base plate (bottom layer)
1. Using a pencil or marker, divide the plate into 4 equal sections.
2. Label each section with the name of a Moon phase.
3. Draw or glue a Moon phase image into each section. These have been provided on the Moon images Resource sheet.
4. Write approximate days underneath (e.g. ‘Day 1’, ‘Day 7’, ‘Day 14’, ‘Day 21’).
· Top plate (rotating layer)
1. Cut out a quarter of the circle to create a wedge-shaped ‘window’. This window will reveal one phase at a time.
2. Decorate the outer edge of the plate with stars, the Earth, etc.
· Assembly
1. Place top plate over base plate.
2. Push split pin through the centre of both plates.
3. Secure at the back.
4. Rotate the top plate to show the Moon moving through its phases.
[image: ] Reflect on the lesson
You might:
· add words and images to the class word wall.
· re-examine the intended learning goals for the lesson and consider how they were achieved.
· discuss how students were thinking and working like scientists during the lesson. Focus on how students were using digital tools and information recorded by others to support their observations of the Moon. Discuss why these tools were used: observations about the changing appearance of the Moon take a long time to make, and students are not at school when the Moon is most easily visible.
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 	       Eyes on Earth • Lesson 5 • Star gazingLESSON 5
INQUIRE

	To read the most recent version of this lesson, download associated resources, and view embedded professional learning including classroom videos and work samples, visit: https://primaryconnections.org.au/teaching-sequences/year-2/eyes-earth/mission-5-star-gazing 


Lesson overview
Students observe and identify their own star patterns and follow the movements of known constellations in the sky.
Key learning goals
Students will: 
· explore star patterns.
· identify the apparent movement of stars across the night sky.
Students will represent their understanding as they:
· contribute to discussions about ‘star patterns’.
· as a class, build a star map tracking the apparent movement of the stars over the course of a night.
· contribute to discussions about how First Nations peoples used stars to live on and care for Country.
Assessment advice
In this lesson, assessment is formative.
Feedback might focus on:
· students’ recognition of the apparent movement of the stars across the sky.
· students’ description of the movement of stars. What directional language do they use? For example, describing the movement as circular, using directional language such as left or right, or using the compass points.
List of materials
Whole class
· Class science journal (digital or hard-copy)
· Demonstration copy of the Star patterns Resource sheet
· Stellarium Web Online Star Map
· Materials to create a ‘star map’ that tracks the movement of the Southern Cross, following one of the below approaches:
· Project the Stellarium Web Star Map onto white paper and use markers to track the movement of the stars.
· Show the Stellarium Web Star Map on a screen covered in a clear material, such as transparency sheets or cling wrap. Mark the position and movement of the stars with dot stickers (or similar) and label the time with post it notes.
· Demonstration copy of the Emu in the sky Resource Sheet 
Each student
· Individual science journal (digital or hard-copy)
· Optional: Page 1 of the Star patterns Resource sheet

	Lesson routine
	Estimated time
	Task type

	Re-orient
	5 minutes
	Whole class/

	Question
	15 minutes
	Whole class/Individual

	Investigate
	20 minutes
	Whole class

	Integrate
	20 minutes
	Whole class
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Inquire
Re-orient
Review the two key celestial objects that students have learned about so far—the Sun and the Moon. Discuss how the data students have collected has shown that the Sun changes position in the sky and that the appearance of the Moon changes, and that this typically occurs in a repeated pattern.
If students have not yet identified stars, ask them what else, besides the Moon, they can see in the night sky.
You might also review any relevant questions students posed about stars.

Question • Joining the dots
Show the image of the stars in the Scorpius and Orion constellations found on page 1 of the Star patterns Resource sheet.
Explain to students that people all through history have often looked at the stars and seen pictures in their patterns. These pictures of people, objects and animals have been used to guide travellers and tell what time of year it was for centuries.
Challenge students to connect the dots, which represent the position of stars in the night sky, with lines to make their own pictures. This can be done as a class, or you can provide students with individual images of the dot patterns.
Next, show students the images of the Scorpius and Orion constellations with the drawings overlaid on page 2 of the Star patterns Resource sheet. Tell the story from Greek mythology attached to these constellations, found on page 3 of the resource sheet.
Also share and discuss how the Yolngu people in Arnhem land saw the Orion constellation, and the story they told to explain it. This can be found on Australian Indigenous Astronomy and ABC Science’s The First Astronomers.
Pose the question: If the Sun and Moon appear to move in the sky, do the stars move also?

Investigate • Under the Southern Cross
Show students the image of the Southern Cross on Page 4 of the Star patterns Resource sheet. Explain that the Southern Cross is a very important constellation, particularly in the countries in the Southern Hemisphere like Australia, New Zealand, and the Pacific Islands. This is because the Southern Cross can be seen all year round in those countries.
Note: The Southern Cross can be seen in the sky in the Northern Hemisphere, but its visibility depends on the location, time of year, and time of night, and is not year-round.
Discuss where else students may have seen a depiction of the Southern Cross (it appears on the Australian flag, as well as the flags of New Zealand, Samoa, Papua New Guinea, and Brazil) and the significance of its appearance on the Australian flag.
Introduce the Stellarium Web Online Star Map. Ensure the location is set to your location, using the autolocation function or by clicking on the location at the bottom right. Spend some time looking at the night sky in the Star Map. 
Next, locate the Southern Cross from your location. See the embedded professional learning Using the Stellarium Web Online Star Map below for guidance on how to locate the Southern Cross.
Show students how the date and time can be changed on the Star Map by clicking on the date and time in the bottom right, and set the date and time to show how the Southern Cross would have appeared in the night sky the previous evening. Explain that together you are going to use this function to track the Southern Cross over the course of a night and the course of a month. 
Select one of the stars in the Southern Cross so that it is highlighted on screen. Ask students to watch what happens to the stars over the course of the night, then move the clock forward by an hour at a time.
Discuss what students observed.
Note: You can track the position of your highlighted star during daylight hours as well, when the star is not visible in the sky. This can help students to understand that the stars are still there during the day but can’t be seen (because of the brightness of the Sun’s light). This concept may be confusing for students, so determine if it is appropriate for your class, or perhaps introduce it later in the lesson during the Integrate step.
Potential discussion prompts
· What happened to the Southern Cross over the course of the night? Did it stay in the same place, or did it appear to move?
· How much did it appear to move during the night?
· Can we see stars during the day? Why do you think that is?
· Do you think the stars are still there during the day?
Return the Star Map to today’s date and now track the position of the Southern Cross over a month by moving the date forward one day at a time. Record this position to create a ‘map’ showing how the stars appear to move across the sky, marking one star in the constellation, and the time/date it was in that position.
There are several suggestions for how you might create this map. See the Materials list at the top of the page for more information. 

Integrate • What the stars tell us
	In this Integrate step, guide students to link their experiences in the investigation to the science concept being explored—in this instance, that the stars appear to move across the sky at night.
Through questioning and discussion, students should come to a consensus that:
· the position of the stars in the sky appears to change throughout the night and across the months/year.
· the patterns repeat over and over again.
· First Nations Australians used the patterns they observed in the sky to live on and care for Country. 


Discuss the movement of the stars that students observed, both over the course of a single night and over the course of a month.
Potential discussion prompts
· Did the stars appear to move in a similar pattern across the course of a month as they did over the course of a night?
· All stars move around the South Celestial Pole. Students may notice that some bright spots (planets with reflected light) do not move in this way. This is because they are not stars and move around our Sun.
· What was the same and different about what you observed in the movement over a night compared to a month?
· The stars will take a similar path, but some will move faster than others. 
· What do you think this tell us?
· The stars appear to move across the sky each night, but they don’t end up back in the same spot in the sky the next night—they are in a slightly different location. So if we track their movement across one night in February, and then again on a night in August, they will appear to be in different starting and finishing locations.
Using the Emu in the sky Resource sheet, read about and discuss how Australia's First Nations People used the patterns they observed in the sky to help them live on and care for Country.
Further information can also be found in the book The First Scientists by Corey Tutt (2021).

Reflect on the lesson
You might:
· add words and images to the class word wall.
· re-examine the intended learning goals for the lesson and consider how they were achieved.
· discuss how students were thinking and working like scientists during the lesson.
· Focus on how students were using digital tools and information recorded by others to support their observations of stars. Discuss why these tools were used (powerful equipment is required to photograph and map the stars).
· ask students to locate the visible stars of the Milky Way in the sky, and try to make out and track the changing shape of the Emu in the sky across the year. 
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 	       Eyes on Earth • Lesson 6 • Our planetary neighboursLESSON 6
INQUIRE

	To read the most recent version of this lesson, download associated resources, and view embedded professional learning including classroom videos and work samples, visit: https://primaryconnections.org.au/teaching-sequences/year-2/eyes-earth/mission-6-our-planetary-neighbours 



Lesson overview
Students identify the celestial objects that are around Earth.
Key learning goals
Students will: 
· use secondary data to find out about the eight planets in our solar system, and other objects that are around Earth.
Students will represent their understanding as they:
· describe the characteristics of a neighbourhood.
· identify Earth’s neighbours.
· consider why we use secondary data to conduct some science investigations.
Assessment advice
In this lesson, assessment is formative.
Feedback might focus on:
· students’ recognition of other objects that exist around Earth.
· students’ descriptions of why it is necessary to use secondary data to support investigations in space, and about Earth from space.
List of materials
Whole class
· Class science journal (digital or hard-copy)
· NASA’s Eyes on the Solar System simulation
· Before teaching this lesson, prepare Eyes on the Solar System so that its settings are configured in a suitable way for students at this stage of development:
· Use the ‘Toggle layers’ menu at the bottom right (in the Settings menu) to ensure that only planets and names can be seen. Planets, labels and icons should remain checked. Ensure asteroids, dwarf planets, constellations, spacecraft, and trails are unchecked.
· Zoom in on Earth by clicking on it or searching for it. You may also need to click and drag the view so that no other planets are visible in the background, and only planet Earth is visible. This is what students should see when they initially view the screen.

	Lesson routine
	Estimated time
	Task type

	Re-orient
	5 minutes
	Whole class

	Question
	10 minutes
	Whole class

	Investigate
	15 minutes
	Whole class

	Integrate
	15 minutes
	Whole class
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Integrate
Re-orient
Review the celestial objects that students have learned about so far—the Sun, the Moon and stars—and how the data students have collected has shown that these objects change position in the sky, and that this typically occurs in a repeated pattern.
Ask students what else they might find in the sky and record their ideas.
You might also review any relevant questions students posed about planets, satellites etc. 

Question • In the neighbourhood
Ask students: What do you think a neighbourhood is? What are ‘neighbours’?
If required, define a neighbourhood: the area around your home, or a specific place, and the places, people, things, and services that exist in this area. 
Identify what is in students’ neighbourhoods, using either the school or students’ homes/suburbs as a reference point.
Remind students that in Lessons 1 and 2, they identified planet Earth as our shared home.
Pose the questions: What’s in Earth’s neighbourhood? What things are around Earth?

Investigate • Space neighbours
Before beginning this lesson, prepare Eyes on the Solar System following the directions in the List of Materials so that its settings are configured in a suitable way for students.
Review and discuss with students what a ‘zoom’ tool does (magnifying or reducing a view in order to see more detail, or a wider perspective). 
Optional: You might provide each student with a frame or ask them to form a frame with their hands and fingers. Students use the frame to focus on a specific object. This allows them to describe what they can see in the frame, before moving closer, and then further away, taking notice of the differences between how much can be seen of the object from those different perspectives. 
Using Eyes on the Solar System, show students a ‘from space’ view of Earth. Identify the features of Earth that can be seen in the image (land and ocean will be clearly visible).
Begin to zoom out, asking students to carefully observe what is happening and take note of when the first feature, besides Earth, becomes visible (this will most likely be the Moon but may be a planet, depending on the date).
Discuss how, by zooming out, we are moving the view further and further away from the Earth, which is why Earth is getting smaller and smaller.
Optional: Discuss the vast size and distances that are being covered with each outward 'zoom'. It may be useful to reference the size of Earth, and Australia, to the size of students themselves. It is not necessary or appropriate for students to have a true understanding of sizes and distances this vast, but an understanding that they are vast may be helpful.
Continue zooming outwards until the next objects, besides Earth and the Moon, become visible. It may take a while. The label denoting the Moon will disappear, and the Earth will only be visible because of its label. If suitable for your students, you might pause during this time and ask why they think that is, and explain that because space is so big, the further away the view gets, the objects (like the Moon) become so small that we can't see them anymore. 
The celestial objects, and the order in which they appear during this investigation, will depend on where they are in their orbit around the Sun on the date selected on the viewer. Although typically the planets are most often represented in order to their proximity to the Sun (and these are the representations students are most likely to be familiar with), they may not be revealed on screen in this order. At this stage, simply identifying the planets that are close to Earth is fine. Students do not need to understand their proximity to Earth or the Sun.
Continue to zoom outwards until all of the planets in our Solar System become visible on the screen (Pluto will not appear as it is classified as a dwarf planet, and the dwarf planet layer has been hidden).
Highlight for students that as you zoom out, Earth and its closest neighbours become so small in the vastness of space that they are no longer visible. 
Return to the layers menu and turn the 'constellations' feature back on. Discuss with students what appears on the screen. Zoom out to see more stars and constellations appear. Refer back to the previous lesson and the constellations that were discussed (Scorpius, Orion, and the Southern Cross). Note for students that the Emu in the sky is NOT a constellation, but is rather the dark space that is observed between stars.
Optional: Turn on other layers' features, such as asteroids or dwarf planets, to explore what else is around Earth.

Integrate • What else is out there?
	In this Integrate step, guide students to link their experiences in the investigation to the science concept being explored—in this instance, that there are other objects, including planets, that are near to Earth.
Through questioning and discussion, students should come to a consensus that:
· there are seven other planets that are close to Earth.
· the Earth is close to the sun.
· people use data collected by other scientists (or machines designed/built by other scientists) in order to investigate phenomena. 


Review and discuss the original questions posed: What’s in Earth’s neighbourhood? What things are around Earth?
Potential discussion prompts
· What other planets are close to Earth?
· Is there anything else near Earth?
· Can we see the planets, or other things, from Earth?
· You might like to return to Stellarium Web’s Online Star Map and note that sometimes planets can become visible in the sky from Earth.
Explain the difference between planets, stars and moons in a simple way:
· Stars, like the Sun, make their own light.
· Planets reflect the light of the Sun and move around stars.
· Moons reflect light too, but they move around planets.
Ask students where they think the information comes from that helps make the images they have used when using various digital tools, including maps, and the sky and space viewers. 
Return to the Eyes on the Solar System and zoom back in so that Earth is again the only thing visible. Turn on the Spacecraft layer (turning off constellations if they are still selected) to show the various satellites that are around Earth. Remind students what they have previously read about the International Space Station (ISS), and the scientist/astronaut who helped build it, Andy Thomas.
Find the ISS using the search function and note its location. Discuss its proximity to Earth, along with other satellites that can be seen, and support the students to determine that these are all much closer to Earth than the Moon (continue using the zoom feature here until both can be seen in the background).
Explain that satellites like the ISS capture information about the Earth by taking images of Earth and what’s around, then send signals back towards Earth. Space missions, like the one Paul Scully-Power was on, also collect information. This information has been and is used by scientists/astronauts like Katherine Bennell-Pegg to learn about what is happening on and around our shared home, planet Earth.

Reflect on the lesson
You might:
· add words and images to the class word wall.
· re-examine the intended learning goals for the lesson and consider how they were achieved.
· discuss how students were thinking and working like scientists during the lesson.
· Focus on how students were using digital tools and information recorded by to others support their observations of what other planets etc. are around Earth. Discuss why these tools were used.
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 	       Eyes on Earth • Lesson 7 • Bringing the data togetherLESSON 7
ACT

	To read the most recent version of this lesson, download associated resources, and view embedded professional learning including classroom videos and work samples, visit: https://primaryconnections.org.au/teaching-sequences/year-2/eyes-earth/mission-7-bringing-data-together 



Lesson overview
Students make a ‘golden record’ to share what they have learned about Earth during their missions. 
Key learning goals
Students will:
· use evidence from observations to explain astronomical patterns as they appear from Earth.
· communicate scientific understanding clearly through oral presentations, models and diagrams.
Students will represent their understanding as they: 
· plan and compose representations about what they have learned about their home planet.
· describe features of their representations to others, explaining key features of planet Earth. 
Assessment advice
In the Act phase, assessment is summative.
Students working at the achievement standard should be able to:
· identify celestial object in the sky, specifically the Sun, Moon, stars and planets.
· identify how these appear to move across the sky, and describe these movements in terms of the patterns they follow.
Refer to the Australian Curriculum content links on the Our design decisions tab for further information.
List of materials
Whole class
· Class science journal (digital or hard-copy)
· Demonstration copy of the Australians in space Resource sheet
· Demonstration copy of the Voyager space mission Resource sheet
Each student
· Individual science journal (digital or hard-copy)
· Access to a variety of resources to create representations. This may include:
· Art and craft supplies
· Various types of paper
· Paint, brushes 
· Pencils, textas/markers
· Pipe-cleaners, pop-sticks, streamers, spherical objects
· Glue, scissors, rulers etc.
· Digital tools
· Document creation and publishing tools
· Video and sound recording equipment

	Lesson routine
	Estimated time
	Task type

	Anchor and connect
	15 minutes
	Whole class

	Design
	Variable
	Whole class/Individual

	Communicate
	Variable
	Whole class
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Act
Anchor and connect • What have we learned?
Review the things about Earth that students have explored so far, including:
· the landforms of Earth.
· the Sun and how its apparent movement can be tracked by shadows.
· the Moon and its changing appearance.
· the stars and their apparent movement across the sky.
· the planets and other objects that surround Earth in space.
Review the work of the three astronauts introduced using the Australians in space Resource sheet.
Introduce students to the Voyager space program and the golden records that were included on board, using the Voyager space mission Resource sheet.
Brainstorm with students what information they could include from the missions they have recently undertaken to create their own ‘golden records’, that could go into space on a mission.

Design • Our own record
Using the steps in the design thinking process, students use their understanding of how observations are made about Earth, and what they have learned from those observations, to design and create something that will become part of a new golden record that could be included on a space mission.
Define
Encourage students to consider the purpose of passing on information about Earth.
· Who might find our golden record in space?
· What might they not know about Earth?
· If you came from another planet, what would you want to know about Earth?
· What things on Earth might be surprising or interesting to them?
Outline the design challenge for students in a simple manner, such as:
What have we learned about Earth that we would want to pass on to any other lifeforms that exist in space?
Ideate
Students brainstorm ideas for what they might create. Prompt students with ideas and questions if required, such as:
· What’s the most important information you would want to pass on from what you’ve learned?
· What questions might you ask?
· Could we use a model to show what we've learned?
· Would labelled diagrams be helpful?
· How could we present the information?
· How could we communicate in ways that any life form might understand?
Prototype
Allow students time to create their golden records, including drawing and refining any diagrams or models.
· How will you show your idea?
· Drawing, symbols, sounds, story.
· How can you make your idea clear for someone who has never seen Earth?
· What colours, shapes, or pictures will help explain your idea?
· What is the most important part of your design?
· How can you make your design easy to understand?

Communicate • Sharing our records
Test and share
Organise for students to share their golden records with a suitable audience, such as their buddies or parents. Consider how the audience might provide feedback on students’ work.
You might like to create a class list of the types of representations created by students that were successful in achieving their purpose.

Reflect on the sequence
You might:
· review the words and images on the class word wall.
· consider the ways information was gathered and collected, and discuss the importance of being able to use other scientists’ data to support investigations.
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