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 What is D.A.R.E.S
D.A.R.E.S is an innovative approach to teaching computing which encourages pupils to be critical thinkers, problems 
solvers and computational thinkers while creating purposeful content to demonstrate how learning can be applied 
across the wider curriculum.

Through these projects, pupils are able to deepen their knowledge of computing by applying it to solve problems and 
create content.  These may take place in computing lessons over a half term with any spare lessons used for word 
processing or e-safety. This will then allow pupils to apply these creative ideas more regularly across the curriculum. 
We do not want to make these projects too prescriptive as we know some classes may need some more time to 
complete different elements. As teachers, you will know the ability of your class so please feel free to change or 
adapt these ideas to fit the ability of your class.

The stages which can be adapted into lessons are as follows:

D - Design: Pupils start to discuss the desired outcome for their project and are given time to tinker with the 
software before planning what they will do to achieve their outcome.
A - Apply: Pupils are given the opportunity to create, make and produce content using the app or software 
explored in the Design lesson(s)
R - Refine: Pupils spend time considering ways to modify and improve their projects to get the best results 
possible.
E - Evaluate: Upon completing their desired outcome, pupils are given the opportunity to reflect and consider how 
effectively they have achieved their goal.
S - Share: Learners are given the opportunity to publish and exhibit their work to the world embedding skills from 
the Digital Literacy curriculum.
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 Objectives Covered
The following objectives will be covered in this unit from the knowledge progression document 
available on MrPICT.com

Strand

Computational Thinking

● I know how to use abstraction to focus on what’s important in my 
design

● I know how to write more precise algorithms for use when 
programming

● I know how to use simple selection and repetition in algorithms
● I know how to use logical reasoning to detect and correct errors 

in programs

Coding/Programming

● I know how to use repetition in programs
● I know how to use simple selection in programs
● I know how to work with a variety of inputs and outputs
● I know how to use logical reasoning to systematically detect and 

correct errors in programs

Key Vocabulary Logical reasoning, design, algorithmic thinking, selection, repeat, input, output, 
loop, forever loop, count controlled loop, selection, condition, 
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 What is needed:
In this project pupils create robotic instruments, such as shakers or beaters for playing drums or a 
xylophone. This project uses the Crumble controller and servos, which can be purchased here: 
https://redfernelectronics.co.uk/shop/

We would recommend purchasing the ‘Official Crumble Starter Kits’ plus servos, which then 
includes all the hardware required for this and other Crumble based DARES projects. 
https://redfernelectronics.co.uk/product/official-crumble-starter-kit-2020/
https://redfernelectronics.co.uk/product/micro-servo-with-crumbliser/

Watch the following videos if required. 
● Connecting up the Crumble 
● Connecting servos
● Coding with the Crumble

This project also requires materials to create pupils’ robot instruments, such as old instruments or 
instrument pieces: shakers, tambourines, drums, xylophone keys etc. Any old pots, tins etc that could 
create a sound when hit by a drumstick. Consumables (tape, string etc).
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 Design
Display the following slide and give pupils time to tinker with the Crumble and servos. Encourage 
pupils to connect up the device as shown and modify the code to complete the various tinkering 
challenges. 

Tinker Time - Regularly use mini-plenaries for pupils to share what they have learnt. The tinkering 
challenge questions can be used to structure these:

● Change how far the servo turns?
● Get the servo to turn quicker or slower?
● Get the servo to follow a pattern?

Give pupils time to create their designs. An example is included on slide 10. What type of 
instrument pupils design will depend on the equipment/resources you have available so tailor this as 
required. 

You may choose to pair pupils to complete this project, as ‘paired programming’ can be an effective 
way to support pupils’ learning. One pupil acts as the ‘driver’ controlling the mouse and inputs to 
the computer whilst the other ‘navigates’ instructing them what to do. Pupils then regularly swap 
roles. 
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Tinker Time

Tinker Challenges
Can you connect the Crumble and servo as shown and add the code displayed above? What does 
the servo do when the program is run? Can you modify the code to:

- Change how far the servo turns?
- Get the servo to turn quicker or slower?
- Get the servo to follow a pattern?

How else can you modify the code; how does this make the servo move?



My Project Plan
What Will I Be Creating? What Will I Need?

What Am I Going To Do?

1.
2.
3.
4.
5.

My Own Steps For Success

What is your key content? Who is your audience? Decompose your project down to think about the different 
software, apps or resources you will need. 

What are the steps in completing your project - the algorithm for the overall project?

How will you know if you’ve been successful? 



My Project Design
● What will your project look like? What will the servo move?
● What’s the algorithm for your project?



Example My Project Plan
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What Will I Be Creating? What Will I Need?

What Am I Going To Do?

1.
2.
3.
4.
5.

My Own Steps For Success

What is your key content? Who is your audience? Decompose your project down to think about the different 
software, apps or resources you will need. 

What are the steps in completing your project - the algorithm for the overall project?

How will you know if you’ve been successful? 

I’m going to create robotic shakers. There will be 3 
shakers containing different materials to create 
different sounds. The shakers will move at different 
speeds to create a rhythm. 

● Crumble software running on PC or Mac
● Crumble controller, battery box, AA batteries, 

servos x 3, croc wires, USB lead
● Materials to create shakers e.g. stick, plastic 

container, rice etc

1. Create a design showing how I will construct the shakers and what materials will be in them
2. Write an algorithm to describe how the shakers will move when the program is run 
3. Construct my shakers incorporating the servos. 
4. Connect up the Crumble controller with the servos 
5. Use my algorithm to create the code for the Crumble

1. I can create a design which shows how I will make my robotic instrument including where the servos will fit
2. I can write an algorithm which describes how the servos will move when the program 
3. I can code the Crumble so my program matches my algorithm 
4. I can debug my code



Example Project
● What will your project look like? What will the servo move?
● What’s the algorithm for your project?

Algorithm
1. Servo 1 will move back and forth with 300 milliseconds between beats. It will do this twice. 
2. Servo 2 will move back and forth with 600 milliseconds between beats. It will do this four 

times. 
3. Servo 3 will move back and forth twice with 1 second between beats. 
4. This pattern will repeat forever. 
  



 Apply
Provide pupils time to create their robotic instruments. Care needs to be taken when connecting 
and constructing the instruments that various wires used to connect the Crumble and servos don’t 
touch one another and cause a short circuit, as this will prevent the circuit working as it should. 

Pupils should use their algorithms when coding to check their program matches what they have 
designed. Pupils may have new ideas they want to incorporate as they code, so encourage them to 
update their designs to reflect this. 

Debugging Top Tip

Encourage pupils to keep the wiring of their 
projects as neat as possible as this helps 
when tracing through the hardware to 
locate any loose connections or other bugs. 

http://mrpict.com


 Refine
Pair pupils, or groups, and give them time to share their robotic instruments with each other. 
Encourage pupils to provide peer feedback using their own steps for success from their project 
plans.  

If required, use prompt questions such as those shown below, encouraging pupils to provide both 
positives and suggestions for improvements. 

- Does the robotic instrument create a sound when run?
- Are the Crumble and servo connected correctly? 
- Does the program match the algorithm? 
- Do you have any suggestions on how the project could be improved?

Give pupils time to act on the peer feedback to further refine their project. 

The extend the outcome of the project, pupils could use a switch to control their instruments. This 
video explains how to connect the switch

● Connecting a Switch
 

http://mrpict.com
https://drive.google.com/file/d/1SCw3hM60xOCMv7ULjIxS0wx51CJavUgq/view?usp=sharing


 Evaluate
Give pupils time to showcase their projects and compare these with their project plan and design. 

Ask pupils to complete the self evaluation form to assess how well they believe they have met the 
objectives of the project. Encourage a selection of pupils to share what they believe worked well 
and how they would change/improve things if they were to complete the project again. 

The Microbit: a Crumble alternative 

The BBC MicroBit is a microcontroller similar to the 
Crumble and can be used as alternative for this, and 
other DARES projects using the Crumble. 

If you’re school is lucky enough to have access to both 
Crumbles and MicroBits, you could use them alternately 
for different DARES projects and encourage pupils to 
evaluate their respective strengths and weaknesses. 
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My Computing Project Evaluation
What Was I Trying to Achieve?

How Effective Was My Project?

What Did I Do Well?

What Will I Improve Next Time?

What Challenged Me and How Did I Deal With 
It?

0        1        2        3        4        5        6        7        8        9        10



 Share
You might choose to create a interactive display in school of pupils’ projects. Creating a film of the 
projects running or taking digital pictures enables you to share more widely. For example you may 
choose to share pupils projects using: 

Seesaw - MrPICT.com/Seesaw
Google Classroom - https://www.mrpict.com/blog/mr-tullocks-guide-to-google-classroom

In uploading their work, it is important to make links to the Digital Literacy Objectives from the 
Progression Document. 
Ask questions such as:
Why do we want to upload this?
What personal information are we sharing?
Who will be able to see this work? 
Will this affect our online reputation in a positive or negative way?

If you want to share the children’s work beyond Seesaw to a blog or social media platform, explain 
to the children what you are doing and why.  Again, use this as an opportunity to re-enforce some of 
the messages from the digital literacy curriculum.

Please feel free to tweet @ICT_MrP with your examples and we will feature them on the 
MrPICT.com/showcase page.
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