O micro:bit

Teaching with the BBC micro:bit in Northern Ireland

AIM OF THE GUIDE

To support teachers with Key Stage 2 Primary (Years 5, 6 and 7)
classes to use the micro:bit to help deliver key aspects of the Using ICT
Cross-Curricular Skill. It also signposts opportunities to use the

CURRICULUM

Northern Ireland Curriculum Primary
2007 (2019 update)

‘ AGE GROUP
Primary Key Stage 2

micro:bit in other curriculum subjects and topics.

THE BENEFITS OF USING BBC MICRO:BIT

The micro:bit is a small computing device with a variety of sensors that facilitates practical and engaging learning. Learners can write code to
utilise these sensors and build programs that are meaningful and relevant to them. It is a tangible way to develop computational thinking and

coding skills, as well as creativity as they can develop ideas to solve problems in the world around them.

Using the micro:bit to support learning in computing

CROSS- LEVELS OF CODING AND PROGRAMMING IDEAS TO INTRODUCE KEY SHORT MICRO:BIT
CURRICULAR PROGRESSION CONCEPTS MICRO:BIT UNITS OF

SKILLS DETAILS PROJECTS WITH WORK /DESIGN

VIDEOS CHALLENGES
Explore Level 3 Type of ICT: computational thinking and coding Counter o First
Investigate, Carry out and edit e Create a simple algorithm from a series of instructions e Name lessons
make a series of using flowchart notation to describe how a simple badge e unit of
predictions instructions, project program works. e Simple tilt work
and solve make e Annotate screenshots of project code predicting what alarm e Litter hunt
problems predictions and will happen when the program is run on the micro:bit e Clap lights unit of
through solve problems digital device. o Nightlight work
interaction with | using a digital  Identify a problem and use the micro:bit to solve it by e Simple door
digital tools. device or designing and building a device e.g. using the alarm
environment. —
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https://microbit.org/projects/make-it-code-it/counter/
https://microbit.org/projects/make-it-code-it/name-badge/
https://microbit.org/projects/make-it-code-it/name-badge/
https://microbit.org/projects/make-it-code-it/simple-tilt-alarm/
https://microbit.org/projects/make-it-code-it/simple-tilt-alarm/
https://www.microbit.org/projects/make-it-code-it/clap-lights/
https://microbit.org/projects/make-it-code-it/nightlight/
https://microbit.org/projects/make-it-code-it/simple-door-alarm/
https://microbit.org/projects/make-it-code-it/simple-door-alarm/
https://microbit.org/teach/lessons/first-lessons-with-makecode-and-the-microbit/
https://microbit.org/teach/lessons/first-lessons-with-makecode-and-the-microbit/
https://microbit.org/teach/lessons/barefoot-litter-hunt/
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Level 4
Investigate and
solve problems
in a range of
digital
environments.

movement sensor to create an intruder alarm using two
micro:bits.

Use direct user input (shake, pressing buttons) to store
data in a variable to create a counting device for a
survey or investigation.

Use the MakeCode simulator environment in debug
mode and step through a beginner program block by
block to detect errors or bugs.

Refer back to the original task algorithm and solve the
problem by debugging the code.

Express Level 4 Type of ICT: managing data e Environment Data
Create, Process found or o Discuss the differences between measuring, recording data logger loggin
develop, self-produced and logging data. o Traffic user guide
present and assets, including e Use the micro:bit data logging capabilities to measure, survey data Musical
publish ideas text, data, record and store data either from built-in sensors or logger micro:bit
and sound, still or direct user input. There are example programs in e Shining unit of
information moving images, MakeCode that can be downloaded to the micro:bit. sunbeams work
responsibly and combine e This information can then be viewed in visual form as e Beating
using a range of | these to create, tables and graphs by connecting the micro:bit to a heart
digital media present and computer and viewing the data file. Students can then e Sound
and manipulate | communicate use this data purposefully to answer questions and emotion
a range of their work, present their findings. badge
assets to showing an e Type of ICT: digital storytelling — film and animation
produce awareness of e Use repeat loops to program a repeating LED display
multimedia audience and output - an animation — compare to a flick book
products. purpose. animation and digital animation tools.

e Type of ICT: digital audio — music and sound

e Use repeat loops to play a sequence of notes and

create sound output.

Evaluate Level 3 Type of ICT — computational thinking and coding o Beating Nature art
Talk about, Make e Look for patterns in algorithms and code where a heart unit of
review and modifications to sequence is repeated, and then use repeat loop blocks e Hot potato work
make improve their to modify and improve their code and make it more e Touch Wildlife
improvements | work. efficient, using the least number of blocks. stopwatch animations
to work, e Create a labelled/annotated diagram of the micro:bit unit of
reflecting on the identifying the different types of user interaction that can work

process and
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https://microbit.org/projects/make-it-code-it/environment-data-logger/
https://microbit.org/projects/make-it-code-it/environment-data-logger/
https://www.microbit.org/projects/make-it-code-it/traffic-survey-data-logger/
https://www.microbit.org/projects/make-it-code-it/traffic-survey-data-logger/
https://www.microbit.org/projects/make-it-code-it/traffic-survey-data-logger/
https://microbit.org/projects/make-it-code-it/shining-sunbeams/
https://microbit.org/projects/make-it-code-it/shining-sunbeams/
https://microbit.org/projects/make-it-code-it/beating-heart/
https://microbit.org/projects/make-it-code-it/beating-heart/
https://microbit.org/projects/make-it-code-it/sound-emotion-badge/
https://microbit.org/projects/make-it-code-it/sound-emotion-badge/
https://microbit.org/projects/make-it-code-it/sound-emotion-badge/
https://microbit.org/get-started/user-guide/data-logging/
https://microbit.org/get-started/user-guide/data-logging/
https://microbit.org/teach/lessons/musical-microbit-unit-overview/
https://microbit.org/teach/lessons/musical-microbit-unit-overview/
https://microbit.org/projects/make-it-code-it/beating-heart/
https://microbit.org/projects/make-it-code-it/beating-heart/
https://microbit.org/projects/make-it-code-it/hot-potato-game/
https://microbit.org/projects/make-it-code-it/touch-stopwatch/
https://microbit.org/projects/make-it-code-it/touch-stopwatch/
https://microbit.org/teach/lessons/nature-art-unit-of-work/
https://microbit.org/teach/lessons/barefoot-wildlife-animations/
https://microbit.org/teach/lessons/barefoot-wildlife-animations/
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outcome and
consider the
sources and
resources used,
including safety,
reliability and
acceptability.

Level 4

Use appropriate
ICT tools and
features to
improve work.

be programmed, including the touch logo, buttons,
sensor input etc.

Ask peers to give constructive feedback on the outcome
of a project — for example, how they interacted with the
micro:bit in the Touch stopwatch project.

Modify the device code and/or the device construction
based on feedback.

* Design challenges are aligned with the UN Global Goals and support the development of design thinking skills — click here for more
information and CPD courses in design thinking.

The Types of ICT noted above are taken from the Digital Progression Pathway (2022).
The activities above also support learning throughout the five cross-curricular Thinking Skills and Personal Capabilities: Managing Information,

Thinking, Problem Solving and Decision Making, Being Creative, Working with Others, and Self-Management.
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https://microbit.thinkific.com/courses/introduction-to-design-thinking
https://microbit.thinkific.com/courses/introduction-to-design-thinking
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Cross-curricular opportunities using the BBC micro:bit

SUBJECT AND STATUTORY MICRO:BIT TYPE OF ICT | SUGGESTED TOPICS AND SHORT MICRO:BIT MICRO:BIT
CURRICULUM CONTENT HARDWARE ACTIVITIES PROJECTS WITH | UNITS OF WORK
VIDEOS | DESIGN
CHALLENGES *
The world around us - Accelerometer Managing data | Local area fieldwork: Use e Species e Saving sea
geography Magnetometer the micro:bit as a counter to counter creatures
e Interdependence: the Buttons help record a survey of local o Distance design
effect of people on the Temp sensor wildlife. calculator challenge
natural and built Measuring distance: Use ¢ Which way  Energy
environment over time. the micro:bit as a step now? %k
¢ Place: features of, and counter to map playground
variations in places, dimensions.
including physical, Compass directions:
human, climatic, Program the built-in
vegetation and animal magnetometer to act as a
life. compass and display
e Change over time: ways directions to help you find
in which change occurs your way.
over both short and long
periods of time in the
physical and natural
world.
The world around us - science | Light, Managing data | Collecting and recording e Thermometer o Electrical
¢ Interdependence: how temperature and data: Use the micro:bit to e Conductivity conductors
living things rely on each | sound sensors measure temperature as part tester unit of work
other within the natural | Buttons of an investigation into * Sensitive step * Protecting
world. thermal conductivity of counter f”"“ﬂ
e Place: how place different materials. :h—’f”gr?;f”

influences the nature of
life.

e Movement and energy:
causes and effect of
energy, forces, and
movement.

Measuring physical
properties: Use the micro:bit
to measure the electrical
conductivity of different
materials.
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https://microbit.org/projects/make-it-code-it/species-counter/
https://microbit.org/projects/make-it-code-it/species-counter/
https://microbit.org/projects/make-it-code-it/distance-calculator/
https://microbit.org/projects/make-it-code-it/distance-calculator/
https://microbit.org/projects/make-it-code-it/which-way-now/
https://microbit.org/projects/make-it-code-it/which-way-now/
https://microbit.org/teach/lessons/sea-creatures/
https://microbit.org/teach/lessons/sea-creatures/
https://microbit.org/teach/lessons/energy-awareness/
https://microbit.org/teach/lessons/energy-awareness/
https://microbit.org/projects/make-it-code-it/thermometer/
https://microbit.org/projects/make-it-code-it/conductivity-tester/
https://microbit.org/projects/make-it-code-it/conductivity-tester/
https://microbit.org/projects/make-it-code-it/sensitive-step-counter/
https://microbit.org/projects/make-it-code-it/sensitive-step-counter/
https://microbit.org/teach/lessons/electrical-conductors-unit-of-work/
https://microbit.org/teach/lessons/electrical-conductors-unit-of-work/
https://microbit.org/teach/lessons/protecting-animals/
https://microbit.org/teach/lessons/protecting-animals/
https://microbit.org/teach/lessons/protecting-animals/
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Change over time: ways
in which change occurs
over both short and long
periods of time in the
physical and natural
world.

Comparing results: Use the
accelerometer to record body
movements when carrying
out different exercises over
time.

The world around us - Light, Computational | Designing a product to e Simple door e Night safety
technology temperature, thinking and solve a problem: Build a alarm design
e Interdependence: the sound and coding device that will alert you to e Sensory toy challenge
effect of people on the movement nearby movement and act as e Nightlight
natural and built sensors an intruder alarm.
environment over time. Buttons Create an innovative
e Place: features of, and product: Take a familiar
variations in places, existing device and create a
including physical, new digital version of it using
human, climatic, the micro:bit.
vegetation and animal Writing a computer
life. program to control a
e Change over time: The device: Use the MakeCode
effects of positive and programming language to
negative changes write a program that uses the
globally and how we micro:bit’s sensors to trigger
contribute to some of a response for the user — e.g.
these changes. a turn on a light.
Maths Processor Managing data | Organise and analyse e Environment e Data
e Handling data: collect, memory collected data: Collect and data logger handling unit
classify, record and record data over time using o Times table of work
present data drawn from the build-in sensors and tester
a range of meaningful display the data as a graph » Dice _
situations, using graphs, that you can analyse. » Fahrenheit
thermometer

tables, diagrams and
ICT.

Handling data: interpret
a wide range of tables,
lists, graphs and
diagrams.

Carrying out calculations
using a simple formula:
Use calculation code blocks
to turn the micro:bit into a
tables testing device.
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https://microbit.org/projects/make-it-code-it/simple-door-alarm/
https://microbit.org/projects/make-it-code-it/simple-door-alarm/
https://microbit.org/projects/make-it-code-it/sensory-toy/
https://microbit.org/projects/make-it-code-it/nightlight/
https://microbit.org/teach/lessons/night-safety/
https://microbit.org/projects/make-it-code-it/environment-data-logger/
https://microbit.org/projects/make-it-code-it/environment-data-logger/
https://microbit.org/projects/make-it-code-it/times-tables-tester/
https://microbit.org/projects/make-it-code-it/times-tables-tester/
https://microbit.org/projects/make-it-code-it/dice/
https://microbit.org/projects/make-it-code-it/fahrenheit-thermometer/
https://microbit.org/projects/make-it-code-it/fahrenheit-thermometer/
https://microbit.org/teach/lessons/data-handling-unit-summary/
https://microbit.org/teach/lessons/data-handling-unit-summary/

¢ micro:bit

e Handling data:
understand possible
outcomes of simple
random events.

e Measures: understand
the relationship between
units and convert one
metric unit to another.

e Number: know the
multiplication facts up to
10 x 10; understand and
use simple function
machines.

Exploring random
numbers: Program the
micro:bit to generate random
numbers from 1-6 when
shaken.

Convert units of
measurement: Use simple
calculation formula to make a
measurement unit converter.

The arts - art and design LED display Digital art and | Explore the limitations of Beating heart o Wildlife
e Develop their design the LED display: Use a Animated animations
understanding of the template to design images animals unit of work
visual elements of Digital and symbols that can be  Nature art
colour, tone, line, shape, storytelling: displayed by the 5x5 LED unit of work
form, space, texture, and film, animation | grid.
pattern to communicate Type of ICT: digital
their ideas. storytelling — film and
e Use arange of media, animation
materials, tools and Explore the use of ICT as
processes, selecting an art medium: Design a set
which is appropriate in of images and play them in a
order to realise personal sequence on the LED display
ideas and intentions. as an animation.
The arts - music Speakers Digital audio: Create, edit and save Sound e Musical
e Work creatively with Microphone music and musical sequences: Design emotion badge micro:bit unit
sound by creating Output pin sound and create musical note Frére Jacques of work

musical stories, pictures,
patterns, conversations,
and accompaniments,
and by investigating

sequences using the music
code blocks, and play back
on the built-in speaker or
external headphones

loops
Jukebox
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https://microbit.org/projects/make-it-code-it/beating-heart/
https://microbit.org/projects/make-it-code-it/animated-animals/
https://microbit.org/projects/make-it-code-it/animated-animals/
https://microbit.org/teach/lessons/barefoot-wildlife-animations/
https://microbit.org/teach/lessons/barefoot-wildlife-animations/
https://microbit.org/teach/lessons/nature-art-unit-of-work/
https://microbit.org/projects/make-it-code-it/sound-emotion-badge/
https://microbit.org/projects/make-it-code-it/sound-emotion-badge/
https://www.microbit.org/projects/make-it-code-it/frere-jacques-tune/
https://www.microbit.org/projects/make-it-code-it/frere-jacques-tune/
https://microbit.org/projects/make-it-code-it/jukebox/
https://microbit.org/teach/lessons/musical-microbit-unit-overview/
https://microbit.org/teach/lessons/musical-microbit-unit-overview/
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ways of preserving the

music they have created.

e Listen and respond to
their own and others’
music-making, thinking
about, talking about and
discussing a variety of
characteristics within
music that they create,
perform or listen to.

Listen to different types of
music-making: Create a
digital jukebox to select and
play pre-recorded digital
tunes.

Physical education - athletics

e Record and analyse
personal performance in
a variety of ways.

o Physical education -
gymnastics

o Extend their body
management skills and
improve the variety and
quality of movement.

Accelerometer
Processor
memory

Computational
Thinking and
Coding

Managing
Data

Record your movements
for comparison: Measure
the movement of your
arms/legs during different PE
activities like tennis, football
etc. and track your own
performance over time.
Program a dance
sequence: Use repeat
commands to create loops
and sequences that are
displayed as arrows on the
micro:bit that you can follow
as you perform your dance
routine.

Step counter
Kick strength
logger

Dance steps

o Getting
active unit of
work

e Being active
design
challenge

* Design challenges are aligned with the UN Global Goals and support the development of design thinking skills — click here for more
information and CPD courses in design thinking. The Types of ICT noted above are taken from the Digital Progression Pathway (2022).
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https://microbit.org/projects/make-it-code-it/step-counter/
https://microbit.org/projects/make-it-code-it/kick-strength-data-logger/
https://microbit.org/projects/make-it-code-it/kick-strength-data-logger/
https://microbit.org/projects/make-it-code-it/dance-steps/
https://microbit.org/teach/lessons/getting-active-unit-overview/
https://microbit.org/teach/lessons/getting-active-unit-overview/
https://microbit.org/teach/lessons/?selected=being-active
https://microbit.thinkific.com/courses/introduction-to-design-thinking
https://microbit.thinkific.com/courses/introduction-to-design-thinking
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Key resources

KEY RESOURCES FROM THE MICROBIT.ORG WEBSITE

Lessons, units of work and design challenges:
o A set of 16 units of work with detailed lesson plans and resources.
¢ Including First lessons with MakeCode and the micro:bit — a set of six introductory lessons which is a perfect way to get started with the
micro:bit in your classroom. (This set of lessons is also supported by a 40-minute teacher professional development course).
e Our Design challenge lesson plans and resources are linked to the UN Global Goals.

Short projects:
e Our Make it: code it projects are short projects themed by topic and features. They are an easy way to bring a bit of micro:bit into most
lessons.

Short courses for teachers:
e Our free, teacher Professional development courses are designed to support teachers building confidence with using the micro:bit
including wider learning like talking about computational thinking and design thinking.
e Our Practical tips course contains lots of tips and tricks for using the micro:bit successfully in your classroom.
Classroom management tool:
e Our micro:bit classroom platform is great for presenting lessons to the class and sharing code with students so they can explore the
activities independently.
Other useful resources:
e Features of the micro:bit

e Glossary
e Classroom resources
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https://microbit.org/teach/lessons/?filters=unitOfWork
https://microbit.org/teach/lessons/first-lessons-with-makecode-and-the-microbit/
https://microbit.thinkific.com/courses/first-lessons-with-makecode-and-the-micro-bit
https://microbit.org/teach/lessons/?filters=designChallenge
https://microbit.org/projects/make-it-code-it/
https://microbit.thinkific.com/collections
https://microbit.thinkific.com/courses/practical-tips
https://classroom.microbit.org/
https://microbit.org/get-started/features/overview/
https://microbit.org/teach/classroom-resources/glossary/
https://microbit.org/teach/classroom-resources/
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Other schemes of work that you can use the micro:bit with

Resource

Barefoot Computing e Barefoot meets micro:bit resources and lesson plans for Key Stage 2.
e Computational thinking resources to support development of skills and approaches.
Twinkl e Free resources including teacher CPD presentations and guides on using the micro:bit and help cards for
students, display posters and resources.
CCEA o UICT tasks at a glance and the Task & exemplification library - a set of ICT tasks linked to the curriculum,
including micro:bit activities.
e Expansion of the levels of progression in using ICT — with suggested example activities.
o Digital skills progression pathway — a set of examples and activities mapped to different types of ICT for KS2.
Purple Mash e Units of work with lessons covering how to program the micro:bit using 2Code.
e All activities are mapped to the Curriculum for Northern Ireland.
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https://www.barefootcomputing.org/resources/uks2-barefoot-meets-micro-bit---litter-hunt
https://www.twinkl.co.uk/resources/twinkl-partnerships/bbc-teach-live-lessons-partnerships/bbc-microbit-bbc-teach
https://www.rewardinglearning.org.uk/task_exemplification_library/

Using micro:bit hardware features across the curriculum

Light sensor

Supports the world around us:
science

e.g. measuring the amount of light
passing through different materials.

LED display

Supports the arts: art and design
e.g. creating animated designs that
can be shown on the LED display.

Radio network

Supports the world around us: science and
geography e.g. setting up a remote sensor to
monitor the environment & collect data

Compass and magnetometer
Supports the world around us:
geography e.g. showing compass
directions on a route or journey.

Accelerometer

Supports physical education
e.g. measuring and recording
movement during physical activity.

Light
sensor

Radio
network

@c

Compass ‘and

magnetometery
Accelerometer 899
Pins
Pins

Supports the world around us:
science e.g. measuring electrical
conductivity of different materials.
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Touch logo

Supports the world around us:
technology e.g. allowing physical input to
become part of a design solution for an
alarm.

Microphone

Supports the world around us:
science e.g. measuring sound levels
from a source at different distances.

Buttons

Supports computing science
e.g. programming buttons as user
inputs to start and stop programs.

Temperature sensor

Supports the world around us:
science and geography e.g. collecting
data about the outside temperature.

Supports the arts: music
e.g. programming and playing musical

note sequences.



