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Practical information

Learning objectives

. Apply computational thinking principles (algorithms, loops, conditions, variables)
. Design and program a robotic system to solve a problem

. Understand and apply biomimicry (technology inspired by nature)

. Develop critical thinking and problem-solving skills

. Work collaboratively in pairs or small groups

Alignment with Digiflux Project

This activity contributes to:

Digital STEM learning and integration of digital tools in education

. Scenario-based and problem-based learning

Development of critical and creative thinking

Teacher training in digital pedagogy

STSL Learning Outcomes

SCIENCE.STSL.3.2 — Formulating a hypothesis for a design problem
SCIENCE.STSL.3.3 — Transforming a design idea into a working solution
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Required materials

1x EV3-sensor kit

1 x building kit EV3

7 x connection cable

7 x charger

7x EV3-robot: pre-built
7x laptops

1x First Lego League mat (with pre-built challenges)

tWA.
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Teacher Role

During the activity, the teacher acts as:

e Facilitator of learning

e Guide in problem-solving processes

e Observer of student behaviour and learning
The teacher should:

e Encourage students to explain their choices
e Support debugging without giving full solutions
e Stimulate reflection and iteration

Colour Coding Used Throughout the Guide

=Introduction / Core content =Differentiation / wrap-up

=Practice / Consolidation - =Additional information for the teacher
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Connecting to the computer
The robot is always connected using a cable or bluetooth.

Plug the cable into the PC port on the robot and into the USB port.

Emergency stop / power off

The grey button in the top-left corner functions as an emer-
gency stop. It can also be used to turn off the robot.

Robot status colours

Charging the robot The robot uses colours similar to a traffic light:

The robot battery lasts for ap-
proximately two half-days.
Charging is done at the back of
the robot using the charger.

Red = wait, orange = almost ready, green = ready to use
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£ | EGO® MINDSTORMS @ Education EV3 Classroom - 1.5.3
Bestand Help

[

Project D 4
Motoren

Robot information

e g '® L ¢ This section shows whether the robot is connected (green indicator) and which ports
' are used for motors and sensors.

MOTOREN

BEWEGING @ Aw startmotor rechtsom ¥

Programming workspace:

This is the “workspace”. Students drag and drop programming blocks
here to create their program.

BEDIENERS

bl & * - et otz Programming block library

o The programming block library contains different categories of blocks.
Students can select the required blocks from these categories to build
Beweging their program

bewee: voorut = urende (]

A MINDER CODEBLOKKEN

Q @

Download button

Always download the program to the robot before running it. Make
sure to remember the project name (shown in the top-left corner).
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. Classroom

Getting to Know EV3: Hardware and Software
Whole Class - 15 min

In this project, students will take on the role of animal caretakers in a futuristic biodi-
versity reserve.

In this reserve, the genetic code of all animals is stored in robots, forming a kind of
“animal library”.
Students will become animal caretakers and learn how to program these robotic animals.

As part of this introduction, students will receive basic training on how to work as robotic
animal caretakers.

Introduction to Hardware and Software

Explain to the students that a robot consists of two main components:

1. Hardware — all physical parts of the robot
2. Software — the program that controls the robot’'s behaviour

Exploring the Hardware

Ask students to observe the robot and identify its most important
components.

1. The Hub

The hub sends the program to the different components of the robot.
It also provides power to the robot.
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2. Large Motors

The two large motors allow the robot to move.

3. Ultrasonic Sensor . ,
The ultrasonic sensor is used to measure the distance to an object. .

It does this by sending out sound waves and measuring the time it
takes for the waves to return.

It works in a similar way to a bat, which uses echolocation to detect
objects in its environment.

This is an example of biomimicry: technology inspired by natural sys-
tems and animal behaviour.

4. Colour Sensor
A colour sensor is used to detect the colour of a surface.

It works by shining light onto the surface and measuring the reflec-
ted light waves.

Based on the intensity of different colours in the reflected light, the
sensor can identify the colour of the surface.

Many animals, like humans, have systems in their eyes that function
similarly to a colour sensor, allowing them to perceive different co-
lours using photoreceptors and other sensory mechanisms.

This is an example of biomimicry: technology inspired by nature.
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5. Touch Sensor
A touch sensor measures the pressure applied to a surface.

Animals are able to detect pressure changes and use this information for
navigation, hunting and survival in their specific environments.

This is an example of biomimicry: technology inspired by natural systems and animal be-
haviour.

.In pairs

‘ Note: Sensors must be connected to the number ports (1-

L)

2-3-4), while motors must be connected to the letter

ports (A-D).

Activity 1: Bringing a Robot
Animal to Life

In Pairs - 15 min

Students use the programming library to create a face for their robot using the display
and sound blocks.

Demonstrate to the whole class how to download the program to the robot using the
cable or bluetooth.

An example program is shown on the right.
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@ - Activity 2: Making the robot animal move
(L
Y

The teacher places the necessary movement blocks in the programming workspace.
Students must arrange these blocks in the correct order to make the robot move.

At the end of the activity, students present their
robot animals to the whole class. If students do not in-
clude this block, the
robot will not move.

Make sure that the motors are
connected to ports B and C.

Activity 3: Building a Rhinoceros Robot

Students rebuild their robot into a rhinoceros robot using the touch sensor.

The teacher places the required programming blocks for the rhinoceros in the program-
ming workspace.
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Sensor Task Example program

Touch Program a rhinoceros robot that moves backwards when it hits a

sensor Wwall.
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Activity 4: Bat

The teacher briefly reviews how the distance sensor works. Students then build and program a bat robot. The teacher
places the necessary programming blocks for the bat in the programming workspace. Students must arrange these

blocks in the correct order.

Sensor Task Example program

Program a bat that turns when it reaches a wall.

sensor

| straight: 0 ]
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Overview of Programming Challenges

Num Goal Image Difficulty
ber

MO1  Move the shark to its new home. 2 "" Easy

MOZ  Drive over the black barrier with the robot to Medium

activate the dog.
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Activity 5: Chameleon

The teacher briefly reviews how the colour sensor works. Students then build and program a chameleon robot. The tea-
cher places the necessary programming blocks for the chameleon in the programming workspace. Students must ar-
range these blocks in the correct order.

Sensor Task Example program

Colour Program a chameleon that shows a different emotion for each
sensor colour (using sound and the display). This behavior mimics how
chameleons respond to changes in their environment.







Cuboid and
Extensions




Overview of Programming Challenges

Num Goal Image Difficulty
ber
MO4  Move the animals and the coloured food to Easy

the feeding areas using the robot.

MO6  Turn the machine to remove the waste. Hard

MO7  Transform the panda scene from controlled Hard

care and observation to a natural wilderness
environment.




Difficulty

Place the gecko on the wall.

Bring the animal caretaker to the base camp. ‘ Medium

Place the beehive and collect the honey.
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Designing Interactive Systems using Micro:bit
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Practical information

Learning objectives

Apply computational thinking using Micro:bit programming
Understand input and output systems (sensors and actuators)
Design and test interactive digital systems

Apply basic principles of electricity and circuits

Develop creative solutions through game design

Alignment with Digiflux Project

This activity contributes to:

Digital STEM learning and integration of digital tools in education
Scenario-based and problem-based learning
Development of critical and creative thinking

Teacher training in digital pedagogy

STSL Learning Outcomes

SCIENCE.STSL.1.1 — Understanding the role of science and technology in society
SCIENCE.STSL.1.3 — Using digital technologies to investigate and solve problems
SCIENCE.STSL.2.1 — Understanding how systems respond to inputs and produce outputs

SCIENCE.STSL.2.2 — Analysing interactions within technological systems

SCIENCE.STSL.3.2 — Formulating a hypothesis or solution for a design problem

SCIENCE.STSL.3.3 — Transforming ideas into a working product or prototype
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Assessment

Students are evaluated based on:

. Functionality of their programs

. Understanding of input and output systems
. Creativity in design

. Problem-solving approach

. Collaboration
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Teacher Role

During the activity, the teacher acts as:

e Facilitator of learning

e Guide in problem-solving processes

e Observer of student behaviour and learning
The teacher should:

e Encourage students to explain their choices
e Support debugging without giving full solutions
e Stimulate reflection and iteration

Colour Coding Used Throughout the Guide

=Introduction / Core content =Differentiation / wrap-up

=Practice / Consolidation - =Additional information for the teacher
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Basic
Input
Music

© Led

il Radio
Loops
Logic
Variables
Math

Extensions

Advanced

Project One ﬂ




. Classroom

Introduction to the Micro:bit

Activity 1: Exploring the micro:bit hardware

Each student receives a Micro:bit, a notebook and a pen. The teacher explains what
the Micro:bit is: A microcontroller, a small programmable device used to control
other systems and machines.

Students are given 3 minutes to explore the Micro:bit and write down:
. what they notice

3 - what questions they have

The teacher then discusses the students’ observations and introduces the key hard-
ware components.

The teacher also explains the difference between:

. Input components (provide information to the device)
o - Output components (display or produce fouch sensitive logo Microphone
. . . R i
information such as text, sound or images) LED matrix 6xB
: User buttons
Analogue/Digital 1/0 & External supply

- Muxable to SPI, UART, I2C - Regulated 3.3V in or
- Notched pads for crocodile clips 4 battery out
- Holes for banana plugs

USB G(;li:li‘g indictator
|E' mg Battery connector
s ¢ Ll - st connecion for av

Nordic nRF52833 ) . Reset/power
g > & button

ST LSM303AGR TR TI I *NXP KL27Z

- USB interface chip



. In pairs

Introduction to the Micro:bit

Activity 2: Exploring the micro:bit software
Students work in pairs at a laptop using their Micro:bit.

The younger student starts as the “driver”. The teacher explains the two roles:
. Driver: controls the laptop and types
. Navigator: gives instructions to the driver

Students open a new program in the software and explore the environment for 3
minutes.

They write down:
3 what they discover
. what questions they have

Students then switch roles and repeat the activity for another 3 minutes. The tea-
cher asks: “What did you discover?” “What questions do you have?” The teacher
then provides a short introduction to the software, including: - programming blocks
- the simulator - how to download a program to the Micro:bit



. In pairs
feg®
A

Introduction to the Micro:bit

Activity 3: Getting to Know Each Other
Students create their first program by programming their name on the Micro:bit.
The teacher prepares the program blocks on the board (not in the correct order).

Students must arrange the blocks in the correct sequence and download the pro-
gram to their Micro:bit.

Each student programs their own name on their device. The teacher demonstrates
how to connect the external battery.

All Micro:bits are collected and then randomly redistributed to the students.

Students have 2 minutes to find the correct owner of the Micro:bit without reading
the name or showing the screen.

They can only describe what they see (for example: number of letters, first letter,
etc.). Important: When removing the external battery, do not pull too hard. Demon-
strate this to the whole class.
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Introduction to the Micro:bit

Activity 3: Getting to Know Each Other
Students create their first program by programming their name on the Micro:bit.
The teacher prepares the program blocks on the board (not in the correct order).

Students must arrange the blocks in the correct sequence and download the pro-
gram to their Micro:bit.

Each student programs their own name on their device. The teacher demonstrates
how to connect the external battery.

All Micro:bits are collected and then randomly redistributed to the students.

Students have 2 minutes to find the correct owner of the Micro:bit without reading
the name or showing the screen.

They can only describe what they see (for example: number of letters, first letter,
etc.). Important: When removing the external battery, do not pull too hard. Demon-
strate this to the whole class.



forever on start

forever

while button A * is pressed

do
show number @

show string ivier

on button A * pressed

on button B * pressed

show number @

on button A+

show leds

on button A+B + pressed

show leds

pressed




Activity 5: Station Work - Micro:bit Games

Students work in groups of four at one laptop.

Each station contains:
o a partially completed program
. a specific task Within each group.

students take on two roles:
. Programming team: builds and programs the solution
. Execution team: tests and plays the game

Students switch roles regularly. Each group works for 15 minutes at a station before
moving to the next one.

The programming team:
. combines the given blocks
. downloads the program to the Micro:bits (using the external battery)

Afterwards, the group plays the game together, guided by the execution team. At
the end of each rotation, students reset the program using the answer sheet for the
next group. The teacher explains all stations at the start of the activity.

Important: At the Twister station, the teacher explains the concept of a variable (a
piece of memory that stores and changes data).
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on pin P8 * pressed

show number °
show number o
show number o

|
show number pick random o to o ‘




on

shake =

set Colour + to pick random o to o

if Colour = then

show string @

else if Colour +

show string w

else if Colour w=

show string

else

show string

set Bodypart + to pick random o to o
if Bodypart = =w o then

else if

else if Bodypart =

show string ‘Left Feet

else




. Classroom

Advanced: Circuit Design and Boardgames

Students build a basic electrical circuit (see example).

The teacher explains the correct setup and highlights that the anode
(positive side, long leg) of the LED must be connected to pin 0. Otherwise,
the LED may break.

Students are given 3 minutes to observe the circuit and write down:

e what they notice
e what questions they have
The teacher then discusses the students’ questions and explains the key concepts.

Key Concepts Discussed
e Components of a circuit Battery, LED, wires

¢ Role of the Micro:bit Works as a switch controlling the flow of electricity
o Energy source The battery provides energy and moves electrons
e Polarity The positive (+) and negative (-) sides of components

¢ Flow of electricity Electrons move through conductors from negative to positive

Materials Conductors (e.g. metal wires) allow electricity to pass Insulators (e.g.
plastic) do not allow electricity to pass

e Closed vs open circuit Electricity only flows in a closed circuit






on button A v pressed
i sound level > w @ then

= -
show icon _ .« w
L] show icon _-' b4

digital write pin P8 v to o

digital write pin PO

on button A - pressed
show icon

digital write pin

on button B -~ pressed

show icon ==n

digital write pin

ie 2ignt 1ever | < - D

show icon
digital write pin
else

show icon eI -

digital write pin

@
onpin PA¥ pressed

play tone WDLGIENW for 2 ¥ beat until done ¥
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MICROBIT SUNCATCHER

Students explore solar, wind and water energy by using the Micro:bit to measure light and crea-
te interactive systems.

?olar’" Panel gsg

iev

Short description

Working with solar energy and the Micro:bit

. Introduction to the Micro:bit sensor

. Intoduction to solar panels and bar charts

. Designing your own solar panel system using Micro:bit and LEGO Education SPIKE prime




o VYIRS tWA

l\}@ HOGESCHOOL

Practical information

Learning objectives

. SCIENCE.STSL.1.1 — Understanding the role of science and technology in society

. SCIENCE.STSL.1.3 — Using digital technologies to investigate and solve problems

. SCIENCE.STSL.2.1 — Understanding how systems respond to inputs and produce outputs
. SCIENCE.STSL.2.2 — Analysing interactions within technological systems

. SCIENCE.STSL.3.2 — Formulating a solution for a design problem

. SCIENCE.STSL.3.3 — Developing a working prototype

Materials

. 7 laptops

. 7 Micro:bits with accessories

. 7 Micro:bit introduction workbooks
. 7 puzzle sets of solar panel setups
. 7 solar experiment kits for Micro:bit
. 7 experiment worksheets

. 7 large batteries

. 1 box of crocodile clips

. 7 LEGO Education SPIKE Prime kits
. 1 extra SPIKE Prime kit

. A4 sketch paper bundle

. Pencils, sharpeners and erasers

. 7 cardboard plates (approx. size A3)

Visual legend

=Introduction and core content =Differentiation and wrap-up

=Practice and consolidation - =Additional information for the teacher
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on button A ¥ pressed on button B * pressed

show leds show leds

fﬂrever

show number light level

forever

if Light level NS @ then

show leds

clear screen

®

forever
if light level

digital write pin P1 + to o

else

digital write pin P1 » to o

®




@+ | Building the solar system puzzle

e

. Students now have collected all puzzle pieces needed to complete the system. The
‘ teacher shows the final system configuration (see example image).

1
|
|
|

Solar ‘Panel Ggg
= 1 + “e
O- 1ev
BZ O Fem
Solar Store
for micro:bit = -
9

Construction Phase
Students build the setup using their own Micro:bit.

They construct the system on a solid piece of cardboard to make it easier to move.
Make sure that all crocodile clips are correctly and securely connected.

Understanding the System
The teacher discusses the different components with the students:

e Solar panel Used to collect solar energy

e Solar energy storage (battery) Stores the collected solar energy for later use
¢ Fan (output device) Acts as a consumer of energy If enough energy is stored,
the fan rotates If there is not enough energy, the fan stops

e Micro:bit Used to monitor how much energy is being collected This is measu-
red by detecting how quickly the battery charges

Conclusion
Before analysing the system, students will need to create a program to visualise and

interpret the collected data.



@ | Programming the solar panel
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Students create a program with the Micro:bit to visualise the amount of energy gene-
rated by the solar panel.

The teacher builds the first part of the program together with the students.

Tip:
The bar graph block can be found under the LED category.

Step 1: Completing the Program
Students complete the program independently.They must determine which pin (P) is
connected to the energy storage module (battery).

Students should carefully analyse their physical setup. Correct answer:
Pin 0 (PO)

torever

plot bar graph of analog read pin PO w»

®

Step 2: Understanding the Data
The program uses the value 1023, which represents the maximum value that can be
displayed in the graph.of energy generated by the solar panel.
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Controlling the solar panel system

Students extend their existing program to control the fan using the Micro:bit.
The teacher introduces the task using pseudocode and explains it step by step.

Step 1: Understanding the Pseudocode
Pseudocode:

e When button A is pressed, the fan turns on
e When button B is pressed, the fan turns off
The teacher displays the pseudocode on the board and discusses it with the students.

Step 2: Building the Program

Students translate the pseudocode into a working program.

plot bar graph of analog read pin P8 »

®

on button A * pressed on button B v pressed

digital write pin P2 v to o digital write pin P2 » to o

They must determine which pin is connected to the fan.

If students find this difficult, the teacher can provide the individual programming
blocks as a hint.

Step 3: Testing the Full System

Students complete the full program, including:

e the bar graph (light measurement)
e the fan control (on/off)
Students test their setup and observe how the system behaves.

Step 4: Experimentation

Students carry out experiments using their setup, following the instructions on the
worksheet.
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Time (minutes) What do you observe? Location of the experiment
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In Groups — up to 90 min

..‘ If students experience difficulties while programming the solar panel system, the tea-

cher can provide a partially completed program.

In this version:

e all blocks are already in the correct position

e only the values and data still need to be adjusted

The goal for students is to improve the program without adding or removing
blocks, but by modifying the existing parameters.

Support Strategy

The teacher can:

e provide a simplified version of the program
e show the individual programming blocks on the screen as hints
e guide students step by step when necessary

Example Solution

An example solution can be found online:
https://makecode.microbit.org/62654-11815-62811-57709

Note:
Multiple correct solutions are possible. This example is only one possible approach.

Extension for Advanced Students
If students finish building the solar panel system faster than expected, they can extend
their design.

Students can:

e redesign their solar panel system to improve efficiency

e add additional functionalities

e explore more complex solutions

Students can use the LEGO SPIKE Prime hardware for these extensions.

Important Note
The system consists of two separate programs:

e controlling the solar panel using the Micro:bit software
controlling the vehicle or movement using SPIKE Prime software
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VR WORKSHOP

This activity focuses on designing sustainable solutions for endangered species by analysing
their needs and creating adapted habitats.
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STSL learning outcomes

- SCIENCE.STSL.2.3 — Making evidence-based predictions about relationships between living organisms and
their environment

- SCIENCE.STSL.3.2 — Formulating a hypothesis or solution for a real-life design problem
- SCIENCE.STSL.3.3 — Transforming a design idea into a functional solution
- SCIENCE.STSL.4.1 - Investigating global environmental problems using scientific reasoning

- SCIENCE.STSL.4.3 — Developing a product or solution that addresses environmental challenges

Kleurgebruik doorheen de handleiding

=Introduction and core content =Differentiation and conclusion

=Practice and consolidation - =Additional information for the teacher
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Animal habitat challenge

Activity 1: Introduction to the Design Challenge

Students are introduced to the main challenge of the day.

. Classroom

The teacher explains that students will work in pairs to design a protected habitat for
an endangered animal of their choice.

Step 1: Introducing the Concept

The teacher asks the following questions:

e What is a protected habitat? (A habitat that is adapted to the needs of the ani-
mal, without threats such as poachers or other animals.)

e Why is this important? (Animals in the wild are often threatened, and animals in
captivity may not live in suitable conditions.)

Step 2: Context and Inspiration
The teacher briefly introduces a real-world example:

LEGO builders David and Gus created a protected habitat for a deer in LEGO Masters
Australia (2021).
The deer had previously been listed as an endangered species but was removed from
the list in 2007.

Students watch an inspiration video.

Step 3: Identifying Endangered Species

The teacher asks:

e Which animal species are currently endangered?

Examples may include:

jaguar, orangutan, panda, rhinoceros, lion, polar bear, shark, whale, sea turtle, tiger, dol-
phin, elephant, leopard, coral.

Students select one endangered animal from the list.

Step 4: Explaining the Challenge

The teacher explains the different steps of the design challenge:

Choose an endangered animal (keep it secret from other groups).

Brainstorm ideas and complete the “animal passport” using online information.
Develop a solution and present a sketch or initial concept to the teacher.

Design and improve the habitat (optionally build using LEGO).

Communicate results (Students explore habitats in VR and guess which animal be-
longs to which habitat — this takes place the next day (it takes time to upload)

SRR S
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Animal habitat challenge
Activity 2: Investigating Animal Needs

Students investigate the needs of their chosen animal using the questions in the animal
passport.

The animal passport forms the basis for the design of their habitat in a later phase.

=

At the end of the activity, students present their initial habitat design or sketch to
the teacher.

2. Encourage students to justify their design choices based on the needs of the
animal.
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Building the habitat in 3D software

Step 3: Creating the
3D Design

Students build their habitat digi-
tally based on their design
sketch.

They:

x—gz ® recreate their habitat in 3D

e apply their design choices
from the previous activity

e further refine their solution

OV UNNNNNNN i

Q Search for...

Step 1: Introduction to the Software

The teacher provides a short introduction to the 3D software.

During this introduction, the teacher demonstrates the basic controls and key functions.

Step 2: Creating the Base Environment

The teacher and students create the base of the world together.
Students place 5 x 5 baseplates (32 x 32) to form the floor.

Important: Students must not exceed this building area, otherwise they will not be able to view
the environment properly in VR.

Differentiation
e Students who need more time: focus on completing the basic habitat structure
e Advanced students (early finishers): create a LEGO-style avatar ("LEGO selfie”) in the
software
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Exploring the projects in VR

While some students are still building and programming their projects, others can ex-
plore the designs of all groups in VR.

Game Element
A game element is integrated into this activity.

Througho
ut theday

The teacher writes the selected animals of each group on the board in advance.

After exploring a VR environment, students must:

e guess which habitat they visited
e write down the name of the animal that belongs to that habitat
The goal is to identify as many habitats correctly as possible.

Exploration Rules

e Each student is allowed a maximum of 5 minutes
per environment
e Students work in pairs:
e one student wears the VR headset
the partner ensures safety and guides the user

Safety Guidelines
e Use hygiene masks under the VR headset
(students keep these throughout the day)
e Assist students when putting on or adjusting the
VR headset
e Students may wear their own lenses or glasses under the headset if necessary
e Clearly mark the play area (guardian boundary) using tape on the floor
e Students must not physically walk around the room — they should use tele-
portation via the controller
e Never touch students wearing a VR headset unexpectedly — always communi-
cate clearly
e Ensure that other students keep a safe distance from the VR user
Conclusion

Students explore, compare and evaluate different habitat designs in VR and connect
them to the needs of endangered animals.
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LASER SAFARI

Design technology using inkscape

LIUMEN /1

IK HAD DRIE BEESIJES,
ORIE BEESTJES VAN STEEN ;
EEN VOGELTIE, o
EEN VEULENTUE,
EEN VARKENTJE.

76 11N GEVALLEN.
7E BRAKEN STUK

IK HEB ZE GELIJMD.
T1S BINA GELUKT

K HEB DRIE BEESTJES, ‘ s .
DRIE BEESTJES VAN STEEN. . :

N VOLENTLE, ;
£EN VEUKENTE,

EEN VARGELTJE

Short Description
In this workshop, students create six animal magnets using the Inkscape software.

Inspired by a poem by Joke Van Leeuwen, students combine different animal parts in a playful
and creative way, resulting in unusual and imaginative compositions. Students explore creati-

vity and design by experimenting with shapes, composition and digital tools.
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STSL learning outcomes

STSL Learning Outcomes
. SCIENCE.STSL.1.3 - Using digital technologies to create and modify visual content -

. SCIENCE.STSL.2.2 - Analysing how components can be combined to create new systems
or designs

. SCIENCE.STSL.3.2 - Formulating a solution for a creative design problem
. SCIENCE.STSL.3.3 - Developing a design into a functional or visual product

. SCIENCE.STSL.4.2 - Exploring creativity and innovation in the use of science and tech-
nology
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Tips and tricks voor Inkscape

Differentiation

You can prepare parts of the activity in advance.

For example:

e prepare the oval shapes in Inkscape in advance (up to step 4)
e provide these templates to the students

This allows students to focus on assembling and designing their animals instead of creating all shapes from
scratch.

Keyboard Shortcuts

¢ Made a mistake? Press Ctrl + Z to undo.
e Zoom overview of the page: Press Ctrl + 5
e Zoom in / Zoom out: Hold Ctrl and scroll with the mouse wheel

¢ Exit a drawing tool or menu: Press Escape

Encourage students to experiment with different shapes and combinations to enhance creativity.
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Workshop flow

Activity 1: Listening to the Poem

The teacher or student reads the poem aloud.

Guiding Questions

The teacher asks the following questions:

e What happens in the poem? (Animals are combined in unusual
ways. In science, researchers are also studying the combination of ge-
nes. This is called genetic modification, for example using CRISPR- :
Cas9. With this technology, scientists can modify, remove or add spe-
cific genes to an organism in order to change or improve certain characteristics.)

e Which animals would you like to combine?

Introduction to the Challenge

The teacher explains that students will have the opportunity to combine three animals
of their choice.

Students will create six animal magnets based on these combinations.

Teacher Role

The teacher:

e facilitates discussion
e encourages students to think creatively
e guides students in making connections between science and design




Following the Design Steps

.I“ pairs Students design three new animals by following a structured step-by-step
ﬁ . plan.Before starting, the teacher ensures that students agree on their roles:

'.‘ One student acts as the driver (controls the computer and performs the
actions). The other student acts as the navigator (gives instructions and
guides the process)

The teacher reviews each step with the whole class before students conti-
nue individually.

Designing in Inkscape

Stap Uitleg

3 3 ] P . -
1 Admﬂlnglhe_dmmﬁnt_slze ™ Document Properties - Nieuw document 1

. (] 0 s R Document Properties %
1. Click on “File” in the top left corner ©OSHIER TEREEE

Display Hulplijnen Rasters Kleur Scripting Metadata Licentie

2. Click on “Document Properties” Front page Display
Formaat: Aangep.. mmY Display units: mm ¥
3. Enter the values as shown in the Breedte: 600,000 i
example (Width: 600mm, Height: Hose (0000 BRI
Origntatie: beD
3oomm) Resize to content: o - -
: Schaal:  1,000000 =
4. Close the window B Pagina Border Desk
. . S Dambord
5. Press shift + 5 to display the full aertey —
Workspace ¥ Always on top

¥ Show shadow

Show big page labels

Renderen
¥ Anti-aliasing gebruiken

Clip to page
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Select the ellipse tool and draw an
oval. The current colour of the shape
is not important

2. Adjust the size of the oval: Width: 100
mm (W: 100), Height: 70 mm (H: 70).
To do this: Click on the shape and mo-
dify the values in the toolbar at the
top of the screen

3. Lock the proportions by clicking on
the lock icon to fix the shape

“ *Nieuw document 1 - Inkscape
Bestand Bewerken Beeld Laag Object Paden Tekst Filters Uitbreidingen Help

D E o OO0 ¢ i H OB B g

£

H: 70,000 -+ mm~

&

< wa 9@ 2 00 ®

B mE >

Adiustine fill and ]
1 Select the oval
2. Click on “Object” -> “Fill and Stroke”

3. Apply the following settings: “Fill: no-
ne”, “Stroke colour: red (255)”,”Stroke
width: 0.1 mm”

4., Encourage students to check their
measurements carefully to ensure
accuracy before continuing

. *Nieuw document 1 - Inkscape

Bestand Bewerken Beeld Laag Object Paden Tekst Filters Uitbreidingen Help
D E o ok ) W X ® Q @

|

50

N9 @ ® OO0 @

75




Stap Uitleg Foto

4 Splitting t} - |
1 Draw a rectangle with the following
dimensions: Width: 50 mm, Height: 70 )
mm

2. Select both the oval and the rectangle:
Hold the shift key and click both sha-
pes

3. Go to “Object” -> “Align and Distribu-
te"

4. Select the appropriate alignment opti-
ons E

a
Q
[a)}

4.  Then go to “Path” -> “Difference”

vom b o N HE > (.

s]:]]‘tijmg th E Ql[al—pafﬂ :: estand s»:ws-nv: Beeld laag Object Paden Tekst Filters Uitbreidingen Help
1 Copy the oval: Press Ctrl + C, Press 1
Ctrl+V o F
2. Select both shapes using the shift key R 7
3.  Goto “Object” -> “Align and Distribu- %
ten " i
-
4. Choose the correct alignment options b
(see below) -

E E -
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Llaag Object Paden Tekst Filters Uitbreidingen Help

1. Rotate the top half of the oval by 180*
using the rotation tool

2. Go to “Object” -> “Align and Distribu-
te” and select the correct alignment

option E

3. Move the half oval using the arrow
keys until the shapes overlap correct-

ly

4. Select both shapes by holding the shift
key

5. Go to “Path” -> “Combine”

. . Go le silhouet giraf y @ Q

1 Ask students to search online using 9 o
the tel’m: Silhouette +name Of their < Alle Afbeeldingen Video's Maps Nieuws i Meer Tools | Opgeslagen SafeSearch
chosen animal

€A
. . . clip art ﬂ' jirafa J baby giraffe  freepik giraffe clip # muursticker | ( giraffe vector silhouette
2. When students find a suitable image: by ﬂ » ) Ez{ t >

3.  Copy the image and paste it into Inks- - s ) 3}
cape using Ctrl +V hﬁi
. . “\ ) h

Encourage students to choose clear and sim-
ple silhouettes to make the design process
easier.

3 Tensti... - Op voorraad @ Pinterest P stickerOp muurstickers - Op voorraad @ Adobe Stock @ 123RF
Sticker silhouette gi.. Giraf met vogel | He.. Muursticker thema "de natuur’- Giraf si.. Afbeeldingen over Giraffe Silhouette — Bla Giraffe Silhouette Vector ...
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6 Converting a PNG toa SVG
1 Resize the image so that it fits within
the workspace

2. Select the image and go to: “Path” ->
“Trace Bitmap”

3. In the new window: ensure that the
treshold value is at least 0.5

4, Click on “Apply”

- ~leaning the i | positioni

1 Click on the image and drag it slightly
to the side, you will now see two ver-
sions of the image

2. Double-click on one of the images. If
you see many small nodes (points),
this is the correct vector version. Dele-
te the other version

3. Position the correct animal inside the
oval so that it is cut exactly in half




Stap Uitleg
3 Aligning the giraff 1t} ]
1 Select both the oval and the giraffe
2. Go to “Object” -> “Align and Distribu-
te"
3. Select only the bottom alignment opti-
ons (as shown in the example)
Overlappingen verwijderen
H: 0 f
9 Repeating the steps
1. Repeat steps 5to 7 for the two other
animals
2. Place the animals on top of the giraffe Q‘ _
3. The additional animals do not need to 2 _
be aligned S
8 S
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10 Duplicating t} imal
1 Select the oval and the three animals
2. Press: Ctrl+C, Ctrl+V [}
@
3. Drag the duplicated oval to the side 8
o
4. Repeat this process until you have :
three ovals N
5
B
B
1 Selectine the final animal

1.

Make sure each oval contains only
one animal.

D d % b s NEHE?» v 982 00° @




Stap Uitleg
12 Saving the document
1. Insert the USB drive into the laptop
2. Click on “File” -> “Save as...” e
o ©
3. Save all documents on the usb drive 8
(W
4.  Handthe USBdrive back tothetea- il
cher or supervisor N
-
B
B
13 Attaching the magnets
1. Cut small pieces of magnetic tape

(approx. 1 cm each)

2. Attach the magnetic pieces to the
back of the wooden shape

3. Test the magnets to make sure they
work properly




DRONE WORKSHOP

Introduction to Drones and Their Applications
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Learning objectives

ﬂudents will be able to:

. Explain what a drone is and how it works
. Identify different applications of drones in society -
. Understand basic safety rules and regulations for drone use

Reflect on how drones are used in real-world contexts

STSL Learning Outcomes

SCIENCE.STSL.1.1 — Understanding the role of science and technology in society

SCIENCE.STSL.1.3 — Using digital technologies to investigate and understand applications

SCIENCE.STSL.2.1 — Understanding how systems respond to inputs and produce outputs

SCIENCE.STSL.3.2 — Formulating ideas about technological solutions in real-world contexts

o

Materiaal:

. 2 drone models >
. 7 tablets

o 7 drones

. Obstacles (optional)



Workshop flow

Preparation

Before the activity:

e Turn on the projector and main computer connected to it

e Prepare 6 computers, distributed across the room

e Students work in pairs at each computer

e Ensure that all students have sufficient space to work comfortably
e Log in to the computers using the provided credentials

e Start the Kahoot quiz

Activity 1: Introduction and Exploration

Students gather around the central table.

.Classroom

The teacher starts the workshop with a name round and an exploratory discussion.

Guiding Questions
The teacher asks:

e Who has ever flown a drone before?
e (Can someone explain what a drone is?
e Are there different types of drones?

Discussion
Students share their experiences and ideas.

The teacher builds on their answers and introduces basic concepts about drones.

Safety Agreements

The teacher explains the safety rules:

e Drone controllers must be handled carefully
e When flying:
e stay above the designated flying area (e.g. mats)
e avoid potential damage
e A maximum of 2 drones can be in the air at the same time
e Drones must not fly near other students

Reflection: Why do you think safety rules are important when flying a drone?
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