Ozobot Maze Challenge
Please refer to the online lesson plan on the DT Hub to access all website links and additional resources.

Year level band: 3-4 (can also be adapted for 5-6 as a first lesson with Ozobot and Ozoblockly)
Description: Students are introduced to Ozoblockly and basic programming concepts. Using Ozoblockly, students program Ozobot to follow a path and travel through a maze that they have created.
Resources:
· Ozobots (1 per group of 2 or 3)
· Note –Ozobot Evo has Bluetooth capability and can be controlled via an app.
· Tablets or computers to run Ozoblockly website and Ozobot Games website 
· Paper and pens
· (For creating a 3D maze:
· Craft materials e.g. paper, wood, cardboard, boxes, tubes
· Lego bricks or similar)


Prior Student Learning:
Digital Technologies: Students have done some work on algorithms and used some basic visual programming.
Maths: Students understand right angles.


	By the end of Year 4, students record simple solutions to problems through text and diagrams and develop their designing skills from initially following prepared algorithms to describing their own that support branching (choice of options) and user input. Their solutions are implemented using appropriate software including visual programming languages that use graphical elements rather than text instructions.

	Year
	Content Descriptors

	3-4




	Digital Technologies Curriculum Area
Define problems with given design criteria and by co-creating user stories (AC9TDI4P01).
Follow and describe algorithms involving sequencing, comparison operators (branching) and iteration (AC9TDI4P02).

	
	Mathematics Curriculum Area
Estimate and compare angles using angle names including acute, obtuse, straight angle, reflex and revolution, and recognise their relationship to a right angle (AC9M4M04 )
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	Element
	Summary of tasks

	Learning Hook



	Introduce Ozobot if not used before 
(If Ozobot colour codes have been used before explain that in this activity, we will not be controlling Ozobot by drawing lines and colour codes.)
Have one or two Ozobots preloaded with simple programs e.g. one of the levels from the Shape Tracer games 
Show that Ozobot can move on its own without the need to draw lines or colour codes. Play your preloaded program. Note: If the Ozobot is not following lines or codes properly, it may need to be calibrated.
How do you think we can control Ozobot?
In this activity, we will write a program on the computer and load the instructions onto Ozobot.

	Achievement Standards



Learning Map (Sequence)
	Students define simple problems, design and implement digital solutions using algorithms that involve decision-making and user input.

	
	· Students describe the sequence of moves that Ozobot needs to make.
· Students use Ozoblockly to write a sequence of steps that navigate Ozobot along a path.
· Students can program Ozobot to move along a path that they have designed
· Students can debug their algorithms and programs

	Learning input
	Show a simple example of Ozoblockly e.g. one of the levels from the Shape Tracer games.
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Teacher demonstrates both the ‘virtual Ozobot’ and loads the program onto Ozobot and shows this following the same path.
Sample questions to ask the class:
· What would happen if I changed the light colour?
· What would happen if I changed the speed?
· What would happen if I choose ‘slight left’ instead of ‘left?
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	Learning construction
	Students understand that Ozobots can be programmed using Ozoblockly.
Students may need explicit teaching of the terms: program, sequence, and debug
Activity 1
They work in groups of 2 or 3 to work through a few of the Shape Tracer activities. CSER Group, The University of Adelaide
They should write their programs in Ozoblockly and run with the ‘virtual Ozobot’ and debug if necessary, before loading onto Ozobot.
As students work, teacher asks questions:
· What distance is one step on the real Ozobot?
· What angle does Ozobot turn when it is programmed it to turn right?
(right turn is approximately a right angle of 90 degrees, slightly right turn is approximately 45 degrees)
Activity 2
Students design a simple path or maze and program Ozobot to follow the path or solve the maze.
Using Ozoblockly rather than the games website, gives more blocks – students can explore the additional blocks available.
Depending on time, the maze could be simply drawn on paper or you could use craft materials or LEGO to build the maze.


	Learning demo
	Once students have designed their mazes and successfully loaded programs, have students try to solve each other’s’ mazes.
· What worked well and did not work well?
· What did you discover about the different speed options?
· What do we know about the distance of the steps?
· Did you change anything?

	Learning reflection
	Bring together the observations from the learning demo and, with the students, come up with a list of findings, e.g.
· What angle is a turn?
· What distance is a step?
· Does Ozobot behave better at a certain speed? When would you want to use slow, medium and fast?

Consider ways to make a more complicated maze – e.g. with tunnels and ramps – how would we need to alter the programs?





Assessment:
Formative Assessment:
· Teachers observe students using the Ozobots, creating their algorithms and debugging their programs.
· Use questioning to elicit student understanding of the functions of the Ozobot and how their online program translates to the behaviour of the Ozobot.
· You might take photos of the students’ work to document their progress, or record the Ozobot in their final demonstration.

	
	Quantity of knowledge
	Quality of understanding

	Criteria
	Pre-structural
	Uni-struct ural
	Multi-struct ural
	Relational
	Extended abstract

	Algorithms Programming
	No visual program written
	Algorithm only shows a limited number of instructions which are not linked
	Algorithm has enough instructions to complete the task but not linked or not linked in the correct sequence – or the Ozobot only completes part of the maze
	Algorithm has instructions linked in the correct sequence to achieve the task – Ozobot can follow a path as designed
	Algorithm brings in prior learning and/or independent learning beyond the task and possibly includes additional blocks and features (e.g. loops)

	Vocabulary
	When
	The terms
	The term
	The terms
	Specific

	
	describing
	instruction
	algorithm is
	algorithm and
	vocabulary like

	
	algorithm, no
	or code may
	used as a
	program is used
	decisions and

	
	specific
	be used as
	general
	confidently with
	repetition is used,

	
	vocabulary is
	a general
	description
	specific reference
	going beyond the

	
	used
	description
	
	to learner’s work
	set language


















Teacher/Student Instructions:
It is useful for teachers to have read the Teacher Guide prior to using Ozobots with students.

CSER Professional Learning:
This lesson plan corresponds to professional learning in the following CSER Digital Technologies MOOCs:
F-6 Digital Technologies: Foundations

· Unit 7: Algorithms and Programming
· Unit 8: Visual Programming F-6 Digital Technologies: Extended
· Unit 2: Algorithms & Programming 

Further Resources:
Ozobot Lesson Library (new lessons added monthly)
Computer Science Education Research Group (CSER)
This lesson plan corresponds to professional learning in the following CSER Digital Technologies MOOCs 
Download entire Lesson Plan: PDF version / Microsoft Word version
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Additional Scaffolding/Limited Abstract Thinking Skills:   The Shape Tracer game on  http://games.ozoblockly.com   may be a bit  confusing at first. You may have to demonstrate that students have to click on  the categories on the left side of the screen and click/drag the coding block to  the middle of the page. Then students have to click on ‘Run’ on the right side  of  the screen to test the code using the ‘virtual Ozobot’. The first level  requires that the number of steps and the line colour need to be changed in  order to complete Level 1.   
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