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 Task 1 • Making robots
	[bookmark: _Hlk161661066]To read the most recent version of this task, download associated resources, and view embedded professional learning including classroom videos and work samples, visit: https://resolve.edu.au/teaching-sequences/year-3/multiplication-building-bots/task-1-making-robots 


Task overview
Students think about the number of robots they can make with three heads, three bodies and three types of legs. Students start by making one robot and checking whether anyone else has made the same robot as them.
Learning goals
Each robot part can be combined in multiple ways.
Each robot combination is unique but related to several others.
Resources
Whole class
· Building bots Slides
Each group
· Robot parts pictures
Each student
· Robot templates 
· Glue stick
· Scissors

	Task phase
	Estimated time
	Lesson type

	Launch | Heads, bodies and legs
	5 minutes
	Whole class

	Explore | My robot 
	20 minutes
	Small group/Individual

	Connect | Our robots 
	20 minutes
	Whole class

	Summarise | Different robots
	5 minutes
	Whole class
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Teach this task
Launch | Heads, bodies and legs
Show Slide 3 of Building bots Slides to introduce today’s task and explain that students will combine the different robot parts to build different robots. 
Each robot they make must have a head, a body and legs. 
Pose the task: Build your own robot. 

Explore | My robot
Ask students to work in groups of 3-4. Provide each group with Robot parts pictures, and provide each student with scissors, a glue stick and Robot templates to glue the robot body parts to. 
Allow students time to build one robot and to compare the robots they built in their group to see how their robot is similar and how it is different to other robots made in their group.
Invite students to look at the robots the rest of the class have made and to find someone else with the same robot as them. When they find other students with the same robot, they should form themselves into a group. 
Invite each group to:
· show their robot.
· notice how many different robots were made.
· explain how their robot may be related/similar to other robots in the class.
Ask students to:
· estimate how many different robots they think it might be possible to make, and explain their reasoning to a partner.
· record their estimate on the back of their robot.
Students return to their original group. Allow time for them to continue making a few more unique robots.

Connect | Our robots
	The purpose of this Connect phase is for students to have a chance to:
· discuss what they noticed about making a robot.
· notice similarities and differences in their robots.
· discuss how they made their estimate.


Discuss what students noticed about the robots the class made, focusing on how the robots were similar and different.
Invite students to share their estimate and explain their reasoning for it. Student suggestions may include:
· guessing.
· adding three heads + three bodies + three legs = nine possible robots.
· using each part once.
· Students may not recognise that the same part can be used in different combinations.
· using the nine different body parts to make three different robots, not realising there are more than three possible robots.
Ask: When you returned to your group, how many more different robots did you make?
Discuss whether students think that all possible robots have been made and, if not, how they might build more robots that are different to each other but are related in some way.

Summarise | Different robots
Explain: We can combine three different robot heads, three bodies and three types of legs to make many unique robots. Each unique robot combination is related to the other robots because they are made from different combinations of the robot parts.
	Building bots
	Task 1 • Making robots
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 Task 2 • Robot combinations
	To read the most recent version of this task, download associated resources, and view embedded professional learning including classroom videos and work samples, visit: https://resolve.edu.au/teaching-sequences/year-3/multiplication-building-bots/task-2-robot-combinations 



Task overview
Students play a game to make as many unique robots as they can, using three heads, three bodies and three types of legs. They then sort and classify their robots.
Learning goals
For each robot head, there are different bodies, and for each body there are different sets of legs which can be combined to create every possible unique robot combination.
Resources
Whole class
· Building bots Slides
Each group
· Robot playing cards printed onto A3 card and cut along the lines
Each student
· Robot parts pictures
· 2 x sheets of Robot templates 
· Glue stick 
· Two different colour counters (e.g. one red and one green counter)

	Task phase
	Estimated time
	Lesson type

	Launch | Robot estimate
	5 minutes
	Whole class

	Explore | Robot Go Fish!
	20 minutes
	Small group

	Connect | Robot sorts
	20 minutes
	Whole class

	Summarise | Missing robots
	5 minutes
	Whole class
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Teach this task
Launch | Robot estimate
Revise: In the last task we made our own robots and estimated the number of different robots we think we can make with three different heads, bodies and legs. 
Show students Slide 5 of the Building bots Slides, which contains the rules for playing Robot Go Fish!. Explain how to play Robot Go Fish!. 
How to play Robot Go Fish!
1. Shuffle the cards and deal 7 cards to each player. Place remaining cards in a pile in the centre.
2. Take turns to build a new robot or go fish:
3. Build a new robot
4. To build a new robot you must have a head, body and legs. The robot must be different to any others already built. Place the completed robot in front of you, then take 3 new cards from the pile.
5. Go fish
6. Pick another player and ask if they have a head, body or legs card. If they do, they must hand it over. 
If they don’t have the correct parts card, they say “Go fish!” and you take one new card from the pile.
7. The game ends when there are no more cards left or when no more unique robots can be made.
8. The winner is the player who makes the most unique robots.
9. After each game, use the robot part pictures and your templates to create copies of each unique robot you’ve built. 
Ask students to keep in mind their estimate for the number of different possible robots while they are playing.
Pose the task: Play Robot Go Fish! and make as many unique robots as you can. 

Explore | Robot Go Fish!
Ask students to work in groups of 3-4. Provide each group with a set of Robot playing cards. Provide each student with a set of Robot parts pictures, a glue stick, and two sheets of Robot templates. 
Allow students time to play Robot Go Fish! a couple of times. After their first game ask the students to use the Robot parts pictures and Robot templates to make copies of each of the robots that they have built in the game. After the second game, ask them to make copies of any new robots that they have built.
In preparation for a gallery walk, ask each group to sort and organise their robot combinations so that they are easy to see. This is an opportunity for students to describe what they notice about their robots, rather than the teacher explaining ways of sorting and organising.
Focus students’ attention on:
· ways of organising robots to make it clear to see related robots, for example:
· grouping by one body part.
· same robot combinations grouped together.
· organised in a line showing each change.
· organised in rows.
[image: null]
 Illustrations are included here as examples for the teacher, and should not be shown to students.
· ways of organising robots to see which ones still need to be made, for example:
· organising in rows, where each robot shows one part changed.
· organising in arrays to see the gap where a robot has not been made.
[image: null]

Connect | Robot sorts
	The purpose of this Connect phase is for students to have a chance to:
· notice and discuss the different ways groups sorted their robots, and whether or not this makes it easy to see the number of robots they have found. 
· notice that some ways of organising make it easier to see what robots have not been made.


Review the task that was posed and ask students to think about what they expect to see as they look at how other groups organised their robots. Ask students to consider the following questions as they look at others’ work:
· What do you notice about other robot sorts that is similar or different to how your group organised your robots?
· What ways of organising the robots make it clearer to see robots that might be missing? 
Provide each student with two different coloured counters (e.g. one red and one green counter). Explain that they should place the green counter next to work that surprised them or showed them something they hadn’t thought of, and the red counter next to work where the organisation made the pattern particularly easy to see. 
Conduct a class gallery walk. 
Afterwards, discuss what students noticed and any useful ways of organising the robots to be able to clearly see missing ones. Use the counters that have been placed to guide the discussion. Student noticings may include the following useful strategies:
· organising the robots in rows, where each robot shows one part changed. For example:
· Making three robots with the same head and three different bodies.
· Making three robots with the same head and body and then changing the legs to make new robots. 
· organising in arrays to see the gap where a possible combination has not been made.
These are the early seeds of multiplicative thinking and systematic counting.
Show Slides 6-7 and discuss the sorting strategy used on each slide, considering:
· How have the groups of robots been sorted? 
· How can sorting robots by one body part the same (head, body or legs) help to find missing robots?

Summarise | Missing robots
Show Slide 8 in preparation for the next task and ask students to think about which robots are missing.
Explain: We can make the problem simpler by making it smaller. We could just focus on using one type of robot head and find every combination only using this head and three bodies and three types of legs.
	Building bots
	Task 2 • Robot combinations
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 Task 3 • Robot production line
	To read the most recent version of this task, download associated resources, and view embedded professional learning including classroom videos and work samples, visit: https://resolve.edu.au/teaching-sequences/year-3/multiplication-building-bots/task-3-robot-production-line 



Task overview
Students use the array to sort robot parts and identify the robots that are missing for their group. They develop their understanding of the “for each” idea to find the number of unique robots which can be made for a given number of parts.
Learning goals
Arrays make the multiplicative structure in “for each” problems visible by showing combinations as rows and columns.
Resources
Whole class
· Building bots Slides
Each group
· Robot parts pictures
Each student
· 3 x sheets of Robot templates 
· Glue stick
· Scissors

	Task phase
	Estimated time
	Lesson type

	Launch | Missing combinations
	5 minutes
	Whole class

	Explore | Arrays of robots
	25 minutes
	Small group

	Connect | Calculating robots
	15 minutes
	Whole class

	Summarise | How many robots are there?
	5 minutes
	Whole class
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Teach this task
Launch | Missing combinations
Revise: In the last task we found that it is helpful to simplify the problem by focusing on finding the number of combinations for just one robot body part.
Show students Slide 10 of the Building bots Slides and discuss how they might organise the robots shown on the slide to find the missing combinations.
Ask them how they can be sure to have found all the combinations for a robot focusing on one body part, for example a square yellow head.
Pose the task: How could you sort and organise these robots to show which robots are missing?

Explore | Arrays of robots
Ask students to work in groups of 3-4. Provide each group with a set of Robot parts and glue stick. Provide each student with scissors, a glue stick and three sheets of Robot templates to glue the robot body parts to. 
Each group selects a specific body part (e.g. square yellow head) and makes as many different robots as they can, using that part.
Ask students to estimate how many unique robots they think they can make for the specific body part they selected as their focus.
Noticing student thinking
Ask:
· What did you find helpful when looking for every combination for this body part?
· Can students express how they worked to keep track of each combination they made?
· Can students reason systematically and methodically?
· Do they use patterns to support their thinking?
· Can students explain why the array is helpful?
· Can you explain this part a bit more? (point to a section needing clarification)
· Can students explain that for each head (orange, green and blue) there are nine possible combinations, and that this means there are three groups of nine combinations in total? 
· Can they see that this same structure can be seen if they start with each body, or each type of legs (i.e. for each body, there are nine possible combinations)? 
Spotlight: Highlight student work that systematically organises the robots to make it easy to see the missing combinations, including:
· work that focuses on keeping a single feature constant.
· work that uses arrays to see the patterns.
· work that shows all nine robots for one body part.
You may show students Slide 11 to demonstrate how reorganising the combinations for the yellow headed robot makes it easier to see what’s missing.
Pose the task: Organise the robots so that you can find all possible robot combinations for each of the other body parts.
Allow groups who have not found all combinations for their specific body part some time to complete this task, prior to continuing to find other robot combinations.

Connect | Calculating robots
	The purpose of this Connect phase is for students to have a chance to:
· notice that keeping one body part constant (the yellow head) and sorting by another (the body) makes it clear that some robots are missing.
· see that arranging the robots into an array reveals all possible combinations for those robots and which specific ones are missing.


Invite students to discuss how close their estimates were to the actual number of robots they made.
· What thinking did they use to help them make their estimate?
· How was their reasoning similar/different to what they did to make their first estimate?
Show Slide 12 and discuss: 
· how students were able to find some other robot combinations.
· how they know when they have found them all.
· how many robots they found for each head (or body or legs).
Show Slides 13-14 and discuss what students notice. Some suggestions may include:
· the robot groups can be added together to get closer to the total number of robots.
· there is a repeated pattern (this might be seen as repeated addition, or three groups of nine robots).
· once we have found the total number of different robots that can be made using one head, that tells us the total number of different robots that can be made for each head.
· for each head there are three bodies and for each body there are three types of legs.
· the numbers of different robot parts can be multiplied together to find the total number of possible combinations.
Ask: If nine robots can be made for each head, how many robots can be made in total?
Encourage students to notice that the total number of robots can be thought of as three groups of nine (as illustrated in Slide 15).

Summarise | How many robots are there?
Show Slide 15.
Explain: For each head, there are nine possible combinations. Because this is true for every head, the total number of robots is three groups of nine. This same structure can be seen starting from each body, or each set of legs.
	Building bots
	Task 3 • Robot production line
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 Task 4 • More robot combinations 
	To read the most recent version of this task, download associated resources, and view embedded professional learning including classroom videos and work samples, visit: https://resolve.edu.au/teaching-sequences/year-3/multiplication-building-bots/task-4-more-robot-combinations 



Task overview
Students build robots using heads, bodies and sets of legs. They find the number of unique robots which can be made for each of these parts.
Learning goals
The multiplicative structure in “for each” problems can be represented in systematic ways to find the total number of combinations.
Resources
Whole class
· Building bots Slides
Each student
· A3 paper
· Robot parts pictures
· Glue stick 
· Robot templates

	Task phase
	Estimated time
	Lesson type

	Build | Different robot combinations
	20 minutes
	Whole class

	Build | Finding all robot combinations
	30 minutes
	Small group/Individual
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Teach this task
Build | Different robot combinations
Revise: For each head there were three bodies and three sets of legs; for each body there were three heads and three sets of legs; and for each set of legs there were three bodies and three heads.
Show Slide 17 of Building bots Slides.
Discuss with students what they think will happen if the number of robot body parts is different.
Show Slide 18.
Ask:
· What would happen if you built different robots using two heads, two bodies and two types of legs? 
· Can you estimate how many different combinations can be made? 
· This question allows you to identify students who suggest six combinations, as they add the number of parts, in the same way as many students at the beginning of the sequence likely put forward nine. 
Students turn and talk to the person next to them to clarify how they made their estimation with another student. They need to discuss:
· what mathematical thinking helped them make their estimate
· what they already know which can help them find the number of unique robots.
· how they could clearly represent their mathematical thinking for others.
When students have had time to reflect on ways to approach the problem, they can move on to the next activity.

Build | Finding all robot combinations
	Building bots
	Task 4 • More robot combinations




Provide each student with a sheet of A3 paper, Robot parts pictures, Robot templates and a glue stick. 
Show students Slide 19.
Pose the activity: Select the number of different robot body parts you want to use. Predict how many unique robots you think you will be able to make with that number of heads, bodies and legs. Record your solution in any way you choose, to clearly show your mathematical thinking.
Ask students to record their prediction on their sheet before they start. They can show their thinking in any way they choose, but they must clearly show how they know they have found every possible robot combination.
This Build task may be used to assess student understanding; ensure students work independently if you use it in this way.
Students may repeat the task using a different number of heads, bodies and sets of legs.
Allow students time to record their work however they choose. Encourage students to express their ideas using number sentences, to show they can generalise.
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