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INTRO
WHAT’S IN THIS GUIDE?

Co-funded by the European Union. Views and opinions expressed are however those of the
author(s) only and do not necessarily reflect those of the European Union or the National
Agency. Neither the European Union nor National Agency can be held responsible for them.

STEM-IN  is an Erasmus+ init iative aimed at fostering
STEM education in young learners through engaging,
hands-on lesson plans.

This guide provides primary school teachers working with
students aged 6-12 with clear instructions on how to
effectively implement the STEM-IN lesson plans. It  ensures
teachers can confidently deliver hands-on STEM activit ies,
engage students in scientif ic inquiry,  and create an
interactive learning environment.

Each lesson is tai lored to either 6-9 years old or 10-12
years old, ensuring that activit ies are developmental ly
appropriate.

Topics covered in the lesson plans
Physics
Chemistry
Environmental Science
Engineering
Coding
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INTRO
12 LESSON PLANS
For 6-9 years old students

For 10-12 years old students

Floating and Sinking
The Magic of Magnets
The Water Cycle Adventure 
Mini erupting volcano 
Generation of static electricity 
Experiment "Soluble-insoluble" 

     
     
     
     
     
     

Bui lding a simple circuit
Coding a simple game in Scratch 

Designing and testing paper bridges 
Water purif ication experiment

Weather station 
Create your own solar oven 

Co-funded by the European Union. Views and opinions expressed are however those of the
author(s) only and do not necessarily reflect those of the European Union or the National
Agency. Neither the European Union nor National Agency can be held responsible for them.
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W H Y  I S  
T H I S  G U I D E

U S E F U L ?
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This guide is a teacher’s best al ly in bringing STEM
concepts to l i fe in the classroom. Instead of spending
hours searching for activit ies or designing
experiments from scratch, educators have ready-to-
use, structured lesson plans tai lored to engage young
learners. It  provides step-by-step instructions,
materials l ists,  and assessment criteria,  ensuring that
every lesson is interactive, educational ,  and fun.

Beyond just content,  the guide also empowers
teachers with classroom management t ips,
gamification strategies, and adaptations for diverse
learners, making STEM learning accessible to al l
students. It  transforms tradit ional teaching into an
engaging, hands-on journey where curiosity drives
discovery. Ult imately,  this guide makes STEM lessons
easier to implement, more impactful ,  and deeply
enjoyable for both teachers and students.

WHY IS THIS 
GUIDE USEFUL?

Co-funded by the European Union. Views and opinions expressed are however those of the
author(s) only and do not necessarily reflect those of the European Union or the National
Agency. Neither the European Union nor National Agency can be held responsible for them.
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G U I D A N C E  
F O R

T E A C H E R S
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To effectively implement the lesson plans, teachers should begin by
thoroughly famil iarizing themselves with the lesson content and
preparing materials in advance. 

Once ready, they should organize the classroom to faci l itate hands-on
activit ies and group work, which wil l  enhance student engagement. As
the lessons progress, it  is important to encourage students to predict
outcomes, conduct experiments, and reflect on their results to develop
crit ical thinking ski l ls.  

Simultaneously,  managing time efficiently by setting clear objectives
while al lowing f lexibi l i ty for discussions wil l  ensure a smooth learning
process. Furthermore, incorporating real-l i fe examples wil l  help
students relate lessons to their everyday experiences, fostering both
curiosity and inquiry-based learning. In addit ion, integrating
technology, such as digital simulations or multimedia resources, can
further enrich understanding. 

Final ly,  to ensure an inclusive environment, teachers should adapt
lessons to accommodate different learning styles and abil it ies,
creating an engaging and supportive classroom experience for al l
students.

GUIDANCE 
FOR TEACHERS
ON HOW TO IMPLEMENT 
THE LESSON PLANS

Co-funded by the European Union. Views and opinions expressed are however those of the
author(s) only and do not necessarily reflect those of the European Union or the National
Agency. Neither the European Union nor National Agency can be held responsible for them.
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GAMIFICATION
TECHNIQUES
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Gamification enhances student engagement
by incorporating game-l ike elements into the
learning process.
 
By integrating these strategies, teachers can
make STEM lessons more interactive,
motivating, and effective.

1.  Points and rewards system

 Assign points for completing tasks, 
participating in discussions, or solving 
chal lenges. Offer small  incentives l ike 

badges, certif icates, or classroom privi leges 
to encourage active participation.

GAMIFICATION
TECHNIQUES
TO EXCEL IMPLEMENTING THE LESSON PLANS

Co-funded by the European Union. Views and opinions expressed are however those of the
author(s) only and do not necessarily reflect those of the European Union or the National
Agency. Neither the European Union nor National Agency can be held responsible for them.

8



2. Level progression and unlocking challenges
 Structure lessons l ike a game, where students must complete
basic activit ies to unlock more advanced experiments. This
method fosters curiosity and a sense of achievement.

3. Leaderboards and friendly competition
 Introduce friendly competit ion by tracking progress on a class
leaderboard. Recognize individual and team efforts to promote
collaboration while maintaining a fun and encouraging
atmosphere.

4. Role-playing and storytelling
 Transform lessons into immersive experiences by incorporating
storytel l ing. For example, students can become "scientists on a
mission" or "engineers solving a real-world problem," making
lessons more relatable and excit ing.

GAMIFICATION
TECHNIQUES
TO EXCEL IMPLEMENTING 
THE LESSON PLANS

Co-funded by the European Union. Views and opinions expressed are however those of the
author(s) only and do not necessarily reflect those of the European Union or the National
Agency. Neither the European Union nor National Agency can be held responsible for them.
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5. Mystery and problem-solving scenarios
 Present STEM activit ies as problem-solving missions where
students must experiment and discover solutions. Mystery-
based learning, such as “solving a crime with chemistry” or
“bui lding a bridge to save a stranded explorer,” makes
learning more engaging.

6. Escape room or puzzle-based learning
 Create science-based puzzles or escape room-style
challenges where students must apply STEM concepts to
unlock clues and complete objectives. These activit ies
promote teamwork and logical reasoning.

7. Time-based challenges and mini contests
 Set up t ime-l imited chal lenges where students must
complete an experiment or solve a problem within a

given timeframe. This keeps lessons excit ing and
enhances problem-solving under pressure.

8. Integration of digital gamification tools
 Use educational platforms l ike Kahoot! ,  Quizizz, or

Classcraft to add quizzes, interactive pol ls,  and reward
systems. These tools provide instant feedback and

make learning more interactive.

GAMIFICATION
TECHNIQUES

Co-funded by the European Union. Views and opinions expressed are however those of the
author(s) only and do not necessarily reflect those of the European Union or the National
Agency. Neither the European Union nor National Agency can be held responsible for them.
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T I P S  
&  

T R I C K S
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Start with a Hook
Capture students’ attention with a fun question, real-world
example, or quick experiment before diving into the
lesson.

Encourage Hands-On Learning
Let students explore concepts through experiments and
interactive activit ies rather than passive l istening.

Use the Power of Storytelling 
Frame lessons as excit ing adventures or real-world
challenges to make STEM concepts more relatable.

Foster Collaboration 
Encourage teamwork through group projects,
discussions, and peer-to-peer learning activit ies.

Incorporate Gamification 
Use point systems, rewards, or small  competit ions to
increase engagement and motivation.

TIPS & TRICKS
FOR TEACHERS TO USE IN 
THEIR CLASSROOM

Co-funded by the European Union. Views and opinions expressed are however those of the
author(s) only and do not necessarily reflect those of the European Union or the National
Agency. Neither the European Union nor National Agency can be held responsible for them.
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Make Use of Technology 
Integrate digital tools l ike interactive simulations, videos,
or coding apps to enhance learning.

Adapt to Different Learning Styles 
Use a mix of visual ,  auditory, and kinesthetic methods to
ensure every student can grasp the material .

Connect Lessons to Everyday Life 
Relate STEM concepts to students' dai ly experiences to
spark curiosity and show real-world applications.

Ask Open-Ended Questions 
Challenge students to think crit ical ly and explore
multiple solutions instead of just memorizing facts.

Create a Safe Experimentation Space 
Encourage students to test ideas, make mistakes, and
learn through trial  and error without fear of fai lure.

TIPS & TRICKS
FOR TEACHERS TO USE IN 
THEIR CLASSROOM

Co-funded by the European Union. Views and opinions expressed are however those of the
author(s) only and do not necessarily reflect those of the European Union or the National
Agency. Neither the European Union nor National Agency can be held responsible for them.
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A D A P T A T I O N S  
&  

D I F F E R E N T I A T I O N

14



FOR DIVERSE LEARNERS
To make STEM lessons accessible to al l ,  teachers can
adjust activit ies based on students' needs. Simplify
instructions, break tasks into smaller steps, and offer
alternative ways to complete activit ies, such as using
visuals instead of text.  

For multi l ingual learners, support understanding with
hands-on demonstrations, peer col laboration, and
cultural ly inclusive examples. 

Adapt to different ski l l  levels by providing extra
guidance for those who need it and extension
challenges for advanced students. 

Al low flexible pacing so everyone can engage at their
own speed. Small  modifications create an inclusive and
engaging learning environment for al l .

ADAPTATIONS &
DIFFERENTIATION

Co-funded by the European Union. Views and opinions expressed are however those of the
author(s) only and do not necessarily reflect those of the European Union or the National
Agency. Neither the European Union nor National Agency can be held responsible for them.
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Provide simplif ied instructions
or visual step-by-step guides
for students who may struggle
with reading comprehension.

Break complex tasks into
smaller,  manageable steps to
help students process
information gradually.

Offer alternative ways to
complete tasks (e.g. ,  drawing
observations instead of writ ing,
using videos instead of text) .

MODIFYING LESSONS FOR DIVERSE LEARNERS

ADAPTATIONS &
DIFFERENTIATION

Co-funded by the European Union. Views and opinions expressed are however those of the
author(s) only and do not necessarily reflect those of the European Union or the National
Agency. Neither the European Union nor National Agency can be held responsible for them.
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Use visual aids, real- l i fe objects, and hands-on
activit ies to support multi l ingual students or those

learning the language
.

.
Encourage peer col laboration,
pairing students with different

language proficiencies for
mutual support.

Ensure that examples, stories,
and problem-solving scenarios

are cultural ly diverse and
relatable to al l  students.

CULTURAL AND LINGUISTIC CONSIDERATIONS

ADAPTATIONS &
DIFFERENTIATION

Co-funded by the European Union. Views and opinions expressed are however those of the
author(s) only and do not necessarily reflect those of the European Union or the National
Agency. Neither the European Union nor National Agency can be held responsible for them.
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For students needing extra support,
provide guided worksheets, sentence
starters, or scaffolding techniques.

For advanced learners, offer extension
tasks such as designing their own
experiments or researching real-world
applications.

Al low for f lexible pacing, lett ing
students work at their own speed or
revisit concepts through additional
resources.

ADAPTATIONS &
DIFFERENTIATION
SUGGESTIONS FOR VARIOUS SKILL LEVELS

Co-funded by the European Union. Views and opinions expressed are however those of the
author(s) only and do not necessarily reflect those of the European Union or the National
Agency. Neither the European Union nor National Agency can be held responsible for them.
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LESSON
PLANS
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F o r  6 - 9
y e a r s  o l d
s t u d e n t s

20



Float ing 
Sinking

and

21



Instructions:

Students wi l l  predict  and test  whether objects f loat
or s ink,  gaining an understanding of  buoyancy and
density .  They wi l l  then design and bui ld a smal l  raft
using straws and tape,  test ing i ts  abi l i ty  to f loat  and
hold weight ,  and discussing real-world appl icat ions
l ike boats and submarines.

6 - 9  
y e a r s  o l d

45
min

Understand why some
objects f loat  whi le others
sink based on buoyancy and
density .
Explore real- l i fe appl icat ions
of buoyancy,  such as boats
and submarines.

Recommended
age for this game

Duration

Floating and sinking

Learning
Objectives

LESSON PLAN

Co-funded by the European Union. Views and opinions expressed are however those of the author(s) only
and do not necessarily reflect those of the European Union or the National Agency. Neither the European
Union nor National Agency can be held responsible for them.
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Materials and
tools needed

Large clear container f i l led with water
A var iety of  objects (wood,  metal ,  p last ic ,  rubber ,
sponge,  etc. )
Straws and tape (for  raft-bui ld ing chal lenge)
Coins or marbles (to test  how much the raft  can hold)
Pr intable worksheet for  predict ions and observat ions
(see references)
Optional :  Digita l  animat ions or onl ine s imulat ions on
buoyancy (see references)

Co-funded by the European Union. Views and opinions expressed are however those of the author(s) only
and do not necessarily reflect those of the European Union or the National Agency. Neither the European
Union nor National Agency can be held responsible for them.
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A c t i v i t y  d e s c r i p t i o n

Students wi l l  explore buoyancy by predict ing and test ing which
objects f loat  or  s ink.  They wi l l  design and bui ld a smal l  raft  using
straws and tape to test  how wel l  i t  f loats and supports weight .  The
act iv i ty  encourages experimentat ion,  problem-solv ing,  and
discussion on real-world appl icat ions l ike boats and submarines.
Introduct ion and Demonstrat ion:  The teacher introduces buoyancy
with a discussion and simple f loat ing and s inking experiment .
Hands-on Experimentat ion:  Students test  a var iety of  objects in
water ,  record their  observat ions,  and analyze the results .
Raft-Bui ld ing Chal lenge:  Students design and construct a f loat ing
raft  using straws and tape,  test ing i ts  buoyancy with smal l  weights.
Technology Integrat ion:  Students interact with an onl ine buoyancy
simulator to explore how shape,  mater ia l ,  and mass affect f loat ing
and sinking.
Discussion and Ref lect ion:  Students share their  f indings,  d iscuss
real-world appl icat ions,  and consider how to improve their  raft
designs.

Guidance for Teachers

Co-funded by the European Union. Views and opinions expressed are however those of the author(s) only
and do not necessarily reflect those of the European Union or the National Agency. Neither the European
Union nor National Agency can be held responsible for them.
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P r e p a r a t i o n

Gather a var iety of  mater ia ls  to test  for  f loat ing and sinking.
Fi l l  a  large container with water for  c lass demonstrat ions.
Prepare a digi ta l  animat ion or s imulat ion explain ing
buoyancy.
Provide students with worksheets to record predict ions and
results .

1 . Introduct ion and predict ion 
Discuss the concept of  buoyancy and why some objects
f loat  whi le others s ink.
Show examples of  f loat ing and s inking objects and ask
students to predict  outcomes.

 
   2 .  Experiment ing with objects 

Distr ibute var ious objects to smal l  groups.
Have students test  each object in  the water and record
whether i t  f loats or  s inks.
Discuss results as a c lass and introduce the concept of
density affect ing buoyancy.

I m p l e m e n t a t i o n  s t e p s

Guidance for Teachers

Co-funded by the European Union. Views and opinions expressed are however those of the author(s) only
and do not necessarily reflect those of the European Union or the National Agency. Neither the European
Union nor National Agency can be held responsible for them.
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   3 .  R a f t - B u i l d i n g  c h a l l e n g e  
Give each student a set  of  straws and tape and chal lenge
them to design a f loat ing raft .
Have students test  their  rafts by placing them in water and
adding smal l  weights (coins,  marbles,  etc. ) .
Encourage students to redesign and improve their  rafts
based on observat ions.

   4 .  D i s c u s s i o n  a n d  r e f l e c t i o n  
Discuss which raft  designs worked best and why.
Ask students:  How would you improve your raft  design?
Show a real-world example of  how engineers design boats
and submarines.
Conduct a short  quiz or  c lass discussion to reinforce
learning.

Co-funded by the European Union. Views and opinions expressed are however those of the author(s) only
and do not necessarily reflect those of the European Union or the National Agency. Neither the European
Union nor National Agency can be held responsible for them.
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Expected outcome:
Students wi l l  understand why objects
f loat  or  s ink based on buoyancy and
density .
Students wi l l  apply their  knowledge to
design and improve f loat ing structures.

Student act iv i t ies:
Interact ive quiz on f loat ing and sinking
concepts (See Annex 1  for  the
quest ions) .
Draw and label  their  raft  designs,
explain ing why they worked or fa i led.
Discuss real-world appl icat ions of
buoyancy in transportat ion and safety .

F o l l o w - u p  a n d  r e f l e c t i o n  

Co-funded by the European Union. Views and opinions expressed are however those of the author(s) only
and do not necessarily reflect those of the European Union or the National Agency. Neither the European
Union nor National Agency can be held responsible for them.
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Activity
description

Expected
outcome

Technology
integration

Student Activities

P r e d i c t  F l o a t i n g
a n d  S i n k i n g

R a f t - B u i l d i n g
C h a l l e n g e

T e s t i n g  O b j e c t s
i n  W a t e r

D i s c u s s i o n  a n d
R e f l e c t i o n

Students wi l l  use
reasoning ski l ls  to guess
which objects wi l l  f loat  or

sink.

Students wi l l  exper iment
with mater ia ls  and

structures to create a
f loat ing raft .

Students wi l l  observe
and classify objects
based on buoyancy.

Students wi l l  explain
what they learned and
apply i t  to real-world

situat ions.

Use an interact ive
buoyancy quiz to test

predict ions.

Explore an interact ive
buoyancy s imulat ion.

Record observat ions and
compare with an onl ine

simulator .

Use a v irtual  whiteboard
for brainstorming

improvements.

Co-funded by the European Union. Views and opinions expressed are however those of the author(s) only
and do not necessarily reflect those of the European Union or the National Agency. Neither the European
Union nor National Agency can be held responsible for them.
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Reflective
questions for
students

What surpr ised you the most about which objects
f loated or sank?
How does the shape of  an object affect whether i t
f loats or  s inks?
If  you redesigned your raft ,  what changes would you
make and why?
Can you think of  any real- l i fe s i tuat ions where
understanding buoyancy is  important?

Co-funded by the European Union. Views and opinions expressed are however those of the author(s) only
and do not necessarily reflect those of the European Union or the National Agency. Neither the European
Union nor National Agency can be held responsible for them.

29



Differentiation ideas
For advanced students:  Chal lenge them to
design a raft  using dif ferent mater ia ls  and
test  var iat ions in weight distr ibut ion.

For students with special  needs:  Provide
step-by-step guidance and al low tact i le
explorat ion with objects before predict ions.

Co-funded by the European Union. Views and opinions expressed are however those of the author(s) only
and do not necessarily reflect those of the European Union or the National Agency. Neither the European
Union nor National Agency can be held responsible for them.
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Tips

Ask students to explain why they think an object wi l l
f loat  or  s ink before test ing.
Show videos or diagrams of  boats ,  submarines,  and
l i fe vests to re late the concept to everyday l i fe .
Assign smal l  groups for  test ing objects and
designing rafts to foster col laborat ion.
Let students experiment with di f ferent raft  shapes
and mater ia ls  to discover what works best .
Connect the concept to cargo ships,  swimmers,  and
f loat ing toys.
Provide tact i le  experiences,  v isual  media ,  and
discussion opportunit ies for  diverse learners.

Co-funded by the European Union. Views and opinions expressed are however those of the author(s) only
and do not necessarily reflect those of the European Union or the National Agency. Neither the European
Union nor National Agency can be held responsible for them.
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Additional materials
and references

Float ing or Sinking game

Video “How Do Boats Float?”

Example of  the Worksheet for  “Sink or Float?”

Kahoot 

Co-funded by the European Union. Views and opinions expressed are however those of the author(s) only
and do not necessarily reflect those of the European Union or the National Agency. Neither the European
Union nor National Agency can be held responsible for them.
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https://www.gynzy.com/en/library/items/floating-or-sinking
https://www.youtube.com/watch?v=VnLccU8mihQ
https://preschool365.com/l3/experiment-float-or-sink/preschool-float-or-sink-science-experiment-06.pdf
https://create.kahoot.it/auth/register
https://create.kahoot.it/auth/register


Co-funded by the European Union. Views and opinions expressed are however those of the author(s) only
and do not necessarily reflect those of the European Union or the European Education and Culture
Executive Agency (EACEA). Neither the European Union nor EACEA can be held responsible for them.

ANNEX 1

Questions for the quiz
1 .  W h y  d o  s o m e  o b j e c t s  f l o a t  w h i l e  o t h e r s  s i n k ?
A) Because of  their  color
B) Because of  their  weight
C )  B e c a u s e  o f  b u o y a n c y  a n d  d e n s i t y  
D) Because of  the shape of  the container

2 .  W h i c h  o f  t h e  f o l l o w i n g  m a t e r i a l s  i s  m o s t  l i k e l y  t o  s i n k  i n  w a t e r ?
A) Wood
B) Plast ic
C )  M e t a l  
D) Sponge

3 .  W h a t  h a p p e n s  i f  a n  o b j e c t  i s  l e s s  d e n s e  t h a n  w a t e r ?
A) I t  s inks to the bottom
B )  I t  f l o a t s  o n  t h e  s u r f a c e  
C) I t  d isappears in the water
D) I t  d issolves in the water

4 .  W h a t  i s  a n  e x a m p l e  o f  a  r e a l - w o r l d  a p p l i c a t i o n  o f  b u o y a n c y ?
A) A car dr iv ing on the road
B )  A  b o a t  f l o a t i n g  o n  a  r i v e r
C) A bird f ly ing in the sky
D) A tree growing in a forest

5 .  H o w  c a n  y o u  i n c r e a s e  t h e  b u o y a n c y  o f  a n  o b j e c t ?
A) Make i t  heavieR
B) Make i t  smal ler
C )  I n c r e a s e  i t s  s u r f a c e  a r e a  a n d  t r a p  a i r  i n s i d e  
D) Push i t  to the bottom of the water

33



The 
Magic 

of  Magnets

34



Students explore magnet ism by test ing
mater ia ls ,  d iscover ing attract ion and
repuls ion,  and complet ing a magnet
maze chal lenge.  

6 - 9
y e a r s  o l d

4 5  -  6 0
m i n

Understand what
magnet ism is and ident i fy
objects that  are magnet ic
and non-magnet ic .

Descr ibe how magnets
work,  including the
concepts of  attract ion and
repuls ion.

Recommended
age for this game

The Magic of Magnets

Duration

Learning
Objectives

LESSON PLAN

Co-funded by the European Union. Views and opinions expressed are however those of the author(s) only
and do not necessarily reflect those of the European Union or the National Agency. Neither the European
Union nor National Agency can be held responsible for them.
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Materials and
tools needed

Various magnets (bar magnets,  horseshoe magnets,  r ing
magnets)  
Smal l  objects to test  (paper c l ips ,  coins,  rubber bands,  p last ic
pieces,  a luminum foi l )  Magnet ic vs.  Non-Magnet ic Sort ing Chart
(worksheet -  see references) .  
Pre-made magnet maze templates (pr inted sheets with paths
for moving an object -  see references) 
Smal l  metal  object ( l ike a papercl ip)  to move through the maze
Tape to secure mazes to desks 
Digita l  tool :  PhET 'Magnets and Electromagnets '  s imulat ion 

     (see references) 
Kahoot!  Quiz (See Annex 1)

Co-funded by the European Union. Views and opinions expressed are however those of the author(s) only
and do not necessarily reflect those of the European Union or the National Agency. Neither the European
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A c t i v i t y  d e s c r i p t i o n

1 . Introduct ion and Demonstrat ion:  A teacher- led
discussion and demonstrat ion of  magnets in act ion.

2.Hands-on Experimentat ion:  Students test  di f ferent
mater ia ls  to see which are magnet ic .

3.Magnet Maze Chal lenge:  Students use a hidden magnet
to navigate a smal l  object through a paper maze.

4.Technology Integrat ion:  Students interact with an
onl ine s imulat ion to v isual ize how magnet ism works.

5.Discuss ion and Ref lect ion :  A  group d iscuss ion to
rev iew what  they learned ,  fo l lowed by a  fun qu iz  (See
Annex 1  for  qu iz  quest ions) .

Guidance for Teachers

Co-funded by the European Union. Views and opinions expressed are however those of the author(s) only
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Preparation

Set up mater ia ls :  Arrange stat ions with di f ferent
objects for  magnet test ing.
Prepare magnet maze worksheets:  Pr int  enough
copies for  smal l  groups.
Ensure technology is  ready:  Open PhET simulat ion on
tablets or  computers.
Test demonstrat ion magnets:  Have working examples
of attract ion and repuls ion ready.
Prepare ref lect ion worksheets and assessment
mater ia ls .

Guidance for Teachers

Co-funded by the European Union. Views and opinions expressed are however those of the author(s) only
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Union nor National Agency can be held responsible for them.
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1 .  Introduct ion and Demonstrat ion 
S h o w  d i f f e r e n t  t y p e s  o f  m a g n e t s  a n d  a s k  s t u d e n t s  i f
t h e y  h a v e  s e e n  t h e m  b e f o r e .
D e m o n s t r a t e  h o w  m a g n e t s  a t t r a c t  a n d  r e p e l  e a c h
o t h e r .
I n t r o d u c e  t h e  c o n c e p t  o f  a  m a g n e t i c  f i e l d .
A s k :  " W h a t  d o  y o u  t h i n k  m a k e s  s o m e t h i n g  m a g n e t i c ? "

2.  Hands-on Experimentat ion 
Distr ibute a var iety of  smal l  objects to each group.
Ask students to test  each i tem using a magnet and sort
them into magnet ic and non-magnet ic .
Have students record their  f indings on the sort ing
chart  worksheet .

I m p l e m e n t a t i o n  s t e p s

Guidance for Teachers

Co-funded by the European Union. Views and opinions expressed are however those of the author(s) only
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3.  Magnet Maze Chal lenge 
Distr ibute pre-made magnet maze worksheets.
Tape the maze to the desk and place a smal l  papercl ip
or metal  object on top.
Have students move the object through the maze using
a hidden magnet underneath the paper .
Discuss:  "What happens when we move the magnet
closer or  farther away?"

4.  Technology Integrat ion 

Electromagnets s imulat ion.
Have them explore how magnet ic f ie lds interact with
dif ferent mater ia ls .
Encourage students to experiment with di f ferent
magnet strengths and placements.

I m p l e m e n t a t i o n  s t e p s

Guidance for Teachers

Co-funded by the European Union. Views and opinions expressed are however those of the author(s) only
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Guide students to use the PhET Magnets and
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5.  Discussion and ref lect ion 
Ask students:  "What surpr ised you the most?"
Discuss real-world appl icat ions of  magnets (e .g . ,
f r idge magnets ,  MRI machines,  compasses) .
Conduct a Kahoot!  quiz or  use a pr inted quiz to
check understanding.
Have students complete their  ref lect ion
worksheets.

I m p l e m e n t a t i o n  s t e p s

Guidance for Teachers
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1 .  Observat ion During Act iv i t ies
Were students able to correct ly  ident i fy
magnet ic vs.  non-magnet ic mater ia ls?
Did they successful ly  complete the magnet
maze chal lenge?

2.  Student Worksheets
Magnet ic Sort ing Chart  (Completed with
correct answers?)
Ref lect ion Worksheet (Thoughtful  responses
to learning quest ions?)

3.  Quiz or  Kahoot!
Score-based evaluat ion to check
comprehension (See Annex 1  for  quiz
quest ions) .

F o l l o w - u p  a n d  r e f l e c t i o n  
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Activity
description

Expected
outcome

Technology
integration

Student Activities

D e s i g n i n g  a
M a g n e t i c
E x p e r i m e n t

M a g n e t  M a z e
C h a l l e n g e

I n t e r a c t i v e  Q u i z
o n  M a g n e t i s m

E x p l o r i n g
M a g n e t i c  F i e l d s

M a g n e t i c  S o r t i n g
C h a l l e n g e

Students wi l l  understand
which mater ia ls  are
magnet ic and non-

magnet ic .

Students wi l l  re inforce
their  learning through

assessment and
feedback.

Students wi l l  observe
and understand how

magnet ic f ie lds interact
with objects .

Students wi l l  design and
test their  own

experiment involv ing
magnet ism.

Use a digi ta l  worksheet
or app for recording

results and predict ions.

Use a s imulat ion tool  to
visual ize magnet ic force

in act ion.

Use an interact ive quiz
platform l ike Kahoot to

test  knowledge and
provide feedback.

Use a PhET Interact ive
Simulat ion to experiment

with di f ferent magnet
strengths.

Use digita l  documentat ion
tools (e .g . ,  Google Sl ides,

Canva) to present their
experiment results .

Students wi l l  use magnets
to navigate a metal  object
through a maze,  explor ing

magnet ic force.

Co-funded by the European Union. Views and opinions expressed are however those of the author(s) only
and do not necessarily reflect those of the European Union or the National Agency. Neither the European
Union nor National Agency can be held responsible for them.

43



Reflective
questions for
students

How did the magnet help you move the object through the
maze?
What happened when you tr ied di f ferent types of
magnets?
How do you think magnets are used in everyday l i fe? Can
you give some examples?
If  you had a stronger magnet ,  how do you think i t  would
change the experiment?
What would happen i f  we tr ied to use a magnet on water
or g lass? Why do you think so?

Co-funded by the European Union. Views and opinions expressed are however those of the author(s) only
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Differentiation ideas

F o r  S t u d e n t s  W h o  N e e d  E x t r a  S u p p o r t :
mater ia ls  Use larger ,  color-coded for  easier

handl ing.
Pair  students with a buddy for  hands-on tasks.
Provide a v isual  checkl ist  to help them track their
progress.

F o r  A d v a n c e d  L e a r n e r s :
Chal lenge them to design their  own magnet
experiment (e .g . ,  test ing magnet strength at
dif ferent distances) .
Introduce the concept of  e lectromagnets and let
them research how they are used in real  l i fe .

Co-funded by the European Union. Views and opinions expressed are however those of the author(s) only
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Tips Before the lesson

Gather Mater ia ls  in  Advance – Ensure you have
a var iety of  magnets ,  metal  and non-metal
objects ,  and magnet maze templates ready
before c lass.  
Test Demonstrat ions First  – Try out magnet ic
attract ion and repuls ion examples to ensure
they work wel l  for  the c lass demonstrat ion.  
Set Up Workstat ions – Organize the classroom
into smal l  groups with their  own sets of
mater ia ls  to encourage hands-on part ic ipat ion.
Check Technology – I f  using PhET magnet
simulat ions or Kahoot!  quizzes,  test  the
technology beforehand to avoid disrupt ions.
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Tips
During the lesson

Start  with a Fun Quest ion – Ask:  “Can you name
something in your house that uses a magnet?” to
spark cur iosity .
Encourage Predict ions – Before test ing objects ,
have students guess whether something is
magnet ic and explain why.
Use Inquiry-Based Learning – Instead of  just
explain ing,  let  students explore and discover why
some objects attract to magnets and others
don’t .
Faci l i tate Group Work – Pair  students so they
can discuss observat ions,  which helps reinforce
learning.

Co-funded by the European Union. Views and opinions expressed are however those of the author(s) only
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Ask Open-Ended Quest ions – Use ref lect ion
quest ions l ike “What surpr ised you the most?” to
get students th inking.
Assess Understanding Creat ively – Instead of
just  a quiz ,  have students draw their  own magnet
experiment or  explain a real-world use of
magnets.
Relate to Everyday Life – Encourage students to
f ind magnets at  home (e.g . ,  f r idge magnets,  toy
cars,  speakers)  and br ing examples for  the next
class.

Tips
After the lesson

Co-funded by the European Union. Views and opinions expressed are however those of the author(s) only
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Key
Takeaways

Magnets attract and repel  depending on their
poles.
Not a l l  mater ia ls  are magnet ic ;  only certain
metals ( i ron,  n ickel ,  cobalt )  are.
Magnets have real-world appl icat ions in
technology and dai ly  l i fe .
Digita l  s imulat ions help v isual ize magnet ic f ie lds
in act ion.

Co-funded by the European Union. Views and opinions expressed are however those of the author(s) only
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Additional materials and
references

Video:  "Magnet ism?" 

PhET Magnets

Magnet Maze Pr intables

Co-funded by the European Union. Views and opinions expressed are however those of the author(s) only
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Kahoot 
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ANNEX 1
Questions for the quiz

1 .  What happens when two l ike poles of  a magnet are brought c lose
to each other? 
A) They attract  
B )  T h e y  r e p e l  
C) They st ick together 
D) Nothing happens

2.  Which of  the fol lowing mater ia ls  is  magnet ic?
A) Plast ic
B) Wood
C )  I r o n
D) Glass

3.  What do we cal l  the invis ib le area around a magnet where i ts  force can
be fe l t?
A) Gravity f ie ld
B) Electr ic f ie ld
C )  M a g n e t i c  f i e l d
D) Attract ion zone

4.  What is  an example of  a real- l i fe use of  magnets?
A )  A  r e f r i g e r a t o r  d o o r
B) A plast ic spoon
C) A paper airplane
D) A rubber band

5.  What happens when you br ing a magnet c lose to a papercl ip?
A) The papercl ip moves away
B) The papercl ip melts
C )  T h e  p a p e r c l i p  i s  a t t r a c t e d  t o  t h e  m a g n e t
D) The papercl ip disappears

Co-funded by the European Union. Views and opinions expressed are however those of the author(s) only
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The Water Cycle 
 Adventure 
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Students wi l l  observe and explore the water
cycle using a jar  experiment to s imulate
evaporat ion,  condensat ion,  and precipitat ion.
They wi l l  d iscuss real-world appl icat ions and
ident i fy  key phases in a fun and interact ive
way.

Recommended
age for this game

4 5  -  6 0
m i n

6 - 9  
y e a r s  o l d

Understand the four main stages of
the water cycle:  evaporat ion,
condensat ion,  precipitat ion,  and
col lect ion.
Observe and analyze real-world
appl icat ions of  the water cycle by
l inking i t  to natural  phenomena (e .g . ,
ra infal l ,  c loud formation,  puddles
drying) .

The Water Cycle Adventure

Duration

Learning
Objectives

LESSON PLAN

Co-funded by the European Union. Views and opinions expressed are however those of the author(s) only
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Warm water 
Ice cubes 
Clear jar  or  p last ic container with a l id 
Smal l  p late or p last ic cover 
Food color ing (opt ional)  
Pr intable water cycle diagram (see references)

Materials and
tools needed

Co-funded by the European Union. Views and opinions expressed are however those of the author(s) only
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A c t i v i t y  d e s c r i p t i o n

1 . In t roduct ion and demonstrat ion :  The teacher  leads a
discuss ion on the water  cyc le  and demonstrates how
evaporat ion ,  condensat ion ,  and prec ip i tat ion work us ing a
s imple  jar  exper iment .
2 .Hands-on exper imentat ion :  Students  conduct  the i r  own water
cyc le  in  a  jar  exper iment ,  observ ing condensat ion and
precip i tat ion in  act ion .
3.Water cycle diagram act iv i ty :  Students draw and label  the
dif ferent stages of  the water cycle on a worksheet ,  re inforcing
their  understanding.
4 .Techno logy  in tegrat ion :  Students  watch  a  shor t  an imat ion  on
the  water  cyc le  to  v isua l ize  how water  moves  through d i f ferent
stages  in  nature .
5.Discussion and ref lect ion:  A group discussion on real-world
examples of  the water cycle ,  fo l lowed by a quiz to review key
concepts (See Annex 1  for  quiz quest ions) .  

Guidance for Teachers

Co-funded by the European Union. Views and opinions expressed are however those of the author(s) only
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P r e p a r a t i o n

I m p l e m e n t a t i o n  s t e p s

Gather mater ia ls  and ensure al l  students have access
to jars and water .
Prepare a short  v ideo or s imulat ion about the water
cycle.
Set up the classroom for hands-on experimentat ion.
Create s imple worksheets for  students to draw and
label  the water cycle stages.

Introduct ion
Discuss where water comes from and where

it  goes after  ra in .
Show a short  animated v ideo of  the water

cycle .
Ask students to share what they already

know about rain ,  c louds,  and water .
.

Guidance for Teachers
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and do not necessarily reflect those of the European Union or the National Agency. Neither the European
Union nor National Agency can be held responsible for them.

56



Hands-on Experiment -  Water Cycle in a Jar 
F i l l  a  c lear  jar  wi th  warm water  (about  ha l fway
fu l l ) .  
Cover  the jar  wi th  a  p last ic  p late or  l id .  
P lace ice cubes on top of  the cover .  
Observe:  After  a  few minutes ,  students wi l l
not ice condensat ion forming ins ide the jar
( l ike a  c loud! ) .  
D iscuss how warm water  evaporates ,  
cools down,  and turns into
condensat ion before fa l l ing
back as precipitat ion.

OPTIONAL
Add food color ing to the water 
to v isual ize movement better .

I m p l e m e n t a t i o n  s t e p s

Guidance for Teachers
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Reflect ion and discussion 
Ask students quest ions l ike:

 

Have students discuss the 
importance of  the water cycle
in nature.

W h a t  h a p p e n s  w h e n  t h e  s u n  s h i n e s  o n  a
l a k e ?
W h a t  h a p p e n s  w h e n  c l o u d s  g e t  t o o  h e a v y ?

Implementation steps

Guidance for Teachers

???????
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1 . Expected Outcome:
Students understand how the water
cycle works and can explain i t  in  their
own words.
Students can ident i fy  the four main
stages using a diagram or experiment
observat ions.

2.  Student Act iv i t ies:
Interact ive quiz :  Use Kahoot!  or
Google Forms to check their
understanding (Quest ions in Annex 1)
Draw and label  their  own water cycle
diagram.

D i s c u s s i o n W h a t  w o u l d  h a p p e n  i f
t h e  w a t e r  c y c l e
s t o p p e d ?
 W h e r e  d o  w e  s e e  t h i s
c y c l e  i n  r e a l  l i f e ?

F o l l o w - u p  a n d
r e f l e c t i o n  
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Activity
description

Expected
outcome

Technology
integration

Student Activities

C r e a t e  a  M i n i
W a t e r  C y c l e

D i s c u s s i o n
a n d
R e f l e c t i o n

H a n d s - o n  J a r
E x p e r i m e n t

L a b e l i n g  W a t e r
C y c l e  D i a g r a m

Students wi l l  understand
how the water cycle

funct ions by observing
evaporat ion,  condensat ion,

and precipitat ion.

Students wi l l  see
condensat ion and

precipitat ion in act ion.

Reinforce knowledge of
water cycle stages

through visual  learning.

Students wi l l  art iculate
how the water cycle

affects the environment .

Use a short  educat ional
v ideo to i l lustrate water

cycle stages.

Take photos of  the
experiment and create a

presentat ion.

Use an interact ive quiz
(e.g . ,  Kahoot)  to test

understanding.

Conduct a c lass
discussion and use a

digita l  whiteboard for
brainstorming.
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Reflective
questions for
students

What did you learn about the water cycle that
surpr ised you?
How can you apply what you learned today to real-
world s i tuat ions?
Where does this happen in nature?
What happens when a puddle disappears on a hot
day?

Co-funded by the European Union. Views and opinions expressed are however those of the author(s) only
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Differentiation ideas
F o r  a d v a n c e d  s t u d e n t s :  

Ask them to  predict  what  would  happen i f  the
water  cyc le  changed

(e.g. ,  what i f  there was no sun or no
condensat ion?) .  

F o r  s t u d e n t s  w i t h  s p e c i a l  n e e d s :  
Use v isual  a ids l ike large,  color-coded labels
and provide extra guidance in smal l  groups.

Co-funded by the European Union. Views and opinions expressed are however those of the author(s) only
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Tips

Adjust  explanat ions to the students '  age level  by using
relatable terms l ike "water disappearing" instead of
"evaporat ion."
Before the experiment ,  ask students what they think
wi l l  happen when the warm water meets the ice.
Al low students to take turns pour ing water ,  p lacing
ice,  and making observat ions to keep them engaged.
Relate the water cycle to everyday examples l ike
puddles drying after  ra in or  steam from a kett le .
Draw or pr int  a large water cycle diagram to reinforce
the concept .
Offer  hands-on act iv i t ies for  k inesthet ic learners ,
discussions for  verbal  learners ,  and v ideos for  v isual
learners.
Set c lear t ime l imits for  each act iv i ty  to ensure al l
steps are completed within the lesson.
Guide students in discussing their  observat ions and
l inking them to the water cycle stages.
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Additional materials and
references

Video “The Water Cycle”

Interact ive Water Cycle

Worksheets for  k ids to draw themselves or for  teacher to
pr int  and ask to f i l l  in

Kahoot

64
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ANNEX 1

Questions for the quiz

 1 .  W h i c h  s t a g e  o f  t h e  w a t e r  c y c l e  h a p p e n s  w h e n  w a t e r  c h a n g e s  f r o m  a
l i q u i d  t o  a  g a s ?
A) Condensat ion
B) Precipitat ion
C )  E v a p o r a t i o n
D) Col lect ion

2 .  W h a t  c a u s e s  c o n d e n s a t i o n  i n  t h e  w a t e r  c y c l e ?
A) The Sun heat ing up the water
B )  W a t e r  v a p o r  c o o l i n g  d o w n
C) Rain fa l l ing from clouds
D) Water soaking into the ground

3 .  W h a t  i s  p r e c i p i t a t i o n ?
A) Water turning into vapor
B )  W a t e r  f a l l i n g  f r o m  c l o u d s  a s  r a i n ,  s n o w ,  o r  h a i l
C) Water col lect ing in lakes and oceans
D) Water moving underground

4 .  W h e r e  d o e s  m o s t  o f  t h e  E a r t h ’ s  w a t e r  c o l l e c t ?
A) Rivers
B) Lakes
C) Clouds
D )  O c e a n s  

5 .  W h a t  h a p p e n s  w h e n  t h e  s u n  h e a t s  u p  w a t e r  i n  a  l a k e ?
A) I t  turns into ice 
B )  I t  e v a p o r a t e s  i n t o  t h e  a i r  
C)  I t  forms clouds immediately 
D) I t  d isappears forever
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Mini
erupt ing
volcano
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45-60
min

Pupi ls  wi l l  understand the process
of volcanic erupt ions and i ts  effects

on animals and humans.
Pupi ls  wi l l  create their  own pract ical

model  of  a volcano and calculate
the t ime of  erupt ion,  recording i ts

erupt ion.

R e c o m m e n d e d
a g e  f o r  t h i s

g a m e

D u r a t i o n

M i n i  e r u p t i n g  v o l c a n o

Learning
Objectives:

L E S S O N  P L A N

In this activity pupils will learn about volcanic eruptions and their
effects on nature and people. They will create a simple volcano
model using basic materials such as baking soda, vinegar, food
coloring and modeling clay. 

6 - 9  y e a r s  
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A c t i v i t y  d e s c r i p t i o n

In  th is act iv i ty  pupi ls  wi l l  create a volcano using model ing
clay,  baking soda,  v inegar and food color ing to understand

how i t  erupts.  Pupi ls  wi l l  be able to calculate how long i t
takes to erupt and compare their  results with their  fr iends.

They wi l l  record their  erupt ion on v ideo and upload i t  to the
Padlet  onl ine platform. This act iv i ty  is  designed to encourage

pupi ls ’  cur iosity ,  exper imentat ion,  and appl icat ion of  STEM
concepts using physical  and digita l  tools .

Materials and
tools needed:

Guidance for Teachers

baking soda;
v inegar ;
food color ing;
model ing clay or a luminum foi l ;
p last ic bott le ( i f  you want stabi l i ty ,  but  i t  is  not necessary) ;
a tray,  p late or container in which the experiment wi l l  be
performed;
mobi le phone or tablet  ( for  data recording) .
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Guidance for Teachers

P r e p a r a t i o n
Gather mater ia ls  ( the amount depends on the number of  pupi ls  and
whether they wi l l  work indiv idual ly ,  in  pairs or  in  groups) :  baking
soda,  v inegar ,  food color ing and plast ic bott le .  Ask the chi ldren to
br ing model ing clay.
Prepare a presentat ion about a volcanic erupt ion (see the v ideo in
references) .
Prepare worksheets (see Annex 2 and Annex 3)   and clear
instruct ions on how to perform the experiment ,  take care of  safety
and make sure every chi ld has the r ight  tools .

I m p l e m e n t a t i o n  s t e p s

Brief ly  descr ibe and i l lustrate v isual  mater ia l  about volcanoes.  What
they are and what their  erupt ions look l ike,  what damage  they can
do.  You can name the most famous volcanoes,  for  example:
Vesuvius,  in  I ta ly ,  etc .
Div ide pupi ls  into pairs or  groups (according to their  learning
abi l i ty) ,  assign responsibi l i t ies to each,  and let  them experience
success.
Introduce the workf low,  that  f i rst  the pupi ls  wi l l  have to construct a
model  of  the volcano,  then perform and record the experiment (wi l l
add baking soda f i rst ,  then mix v inegar with food color ing and
prepare to pour into your crater)  and f inal ly  p lace the recorded
mater ia l  on the Padlet  p latform (see references)
 After  f in ishing the work,  prepare for  the presentat ion of  your
volcano model ,  sel f-evaluat ion of  how wel l  the pupi ls  did .
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Guidance for Teachers

T e c h n o l o g y  i n t e g r a t i o n

Let pupi ls  use a digi ta l  tool  l ike mobi le phone or a tablet
computer so that they record the t ime of  the volcanic erupt ion
and the experiment themselves.  Teach chi ldren how to use the

Padlet  onl ine platform (see references) .  Discuss any dif ferences
between the real-world and digita l  c ircuit  results .

F o l l o w - u p  a n d  r e f l e c t i o n  

I n t e r a c t i v e  Q u i z .  Create an interact ive quiz (e .g . ,  Kahoot ,
Baamboozle ,  or  s imi lar)  to test  pupi ls  understanding of  the

volcanic erupt ion STEM lesson.  Quest ions could cover topics
such as what volcanoes are,  the types of  volcanoes and related

subjects (see Annex 1) .
A s s e s s m e n t .  Review pupi ls ’  worksheets to evaluate their

understanding of  volcanic processes and their  ref lect ive answers
about what they’ve learned dur ing the lesson.

D i s c u s s i o n .  Ask pupi ls  to share the chal lenges they faced whi le
conduct ing the volcanic erupt ion experiment and how they

overcame those chal lenges.
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Activity
description

Expected
outcome

Technology
integration

Pupils Activities

U n d e r s t a n d .
T h e o r y  a n d

v i d e o s

I n t e r a c t i v e  Q u i z
a b o u t  v o l c a n o e s

P u p i l s
p r e s e n t a t i o n s

G r o u p  p r o j e c t :
v o l c a n o  m o d e l

V o l c a n o e s
e r u p t i o n s

e x p e r i m e n t

Pupi ls  wi l l  understand
how volcanoes work and

wi l l  be able to create a
funct ional  volcano model .

Pupi ls  wi l l  re inforce their
learning through
assessment and

feedback.

Pupi ls  wi l l  understand
how to proper ly conduct

an experiment and
present their  results .

Pupi ls  wi l l  apply their
knowledge to design a

funct ional  volcano model .

Pupi ls  wi l l  learn how to
observe and analyze a
volcano erupt ion and
assess the durat ion.

Smart board,  Canva program
or other interact ive tools for
depict ing volcanic erupt ions

Use an interact ive quiz
platform l ike Kahoot or

Baamboozle for
knowledge test ing and

instant feedback.

Use v ideo recording and
edit ing tools to capture and
share their  experiment (e .g . ,

YouTube,  Padlet) .

Use a mobi le phone or
tablet  for  recording

experiment and shar ing
(e.g. ,  Padlet  p latform).

Use t imer tools and v ideo
recording technologies to

accurately observe
erupt ion durat ion.
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Reflective 
questions 
for pupils

What did you learn about volcanoes today that surpr ised you?
How could you apply what you learned about volcanic erupt ions to a

real-world s i tuat ion?
What chal lenges did you face whi le working with the mater ia ls  or

technology when creat ing the volcano model? How did you solve these
chal lenges?

If  you were to repeat th is experiment ,  what changes would you make
to improve the results or  make the experiment more interest ing?

What factors do you think most inf luenced the durat ion and intensity
of  your volcano models erupt ion?
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Provide clear instruct ions.
Demonstrate how to bui ld a volcano before pupi ls
begin.
Promote teamwork among pupi ls .
Walk around the classroom regular ly  to offer  support .
Acknowledge each pupi l ’s  success.

Differentiation ideas

Encourage advanced pupi ls  to research dif ferent types of  volcanic
erupt ions (e .g . ,  effusive vs.  explosive)  and their  causes,  then present

their  f indings to the class.
 Chal lenge them to create a more complex volcano model ,  perhaps

simulat ing mult ip le erupt ion types or including detai led geological  layers.
 Encourage them to create a mult imedia presentat ion,  incorporat ing

video,  animat ion,  or  interact ive elements to explain their  f indings.

F o r  p u p i l s  w i t h  s p e c i a l  n e e d s :
 Provide step-by-step instruct ions with v isual  a ids or s impl i f ied language

to help them fol low the experiment more easi ly .
 Offer  addit ional  hands-on support  or  assign a peer buddy to guide them

through the experiment .
Al low for repeated pract ice or breaking the experiment into smal ler ,
manageable steps with frequent check-ins to ensure understanding.
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Additional materials
and references

Video for k ids:  Volcano

How to make a c lay volcano

Volcanoes:  resources for  teachers

Erupt ing volcano experiment 

How to use padlet
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1 . T h i s  i s  a  v o l c a n o  t h a t  m a y  e r u p t   a t  a n y  t i m e .
a) Domant volcano
b)  Act ive volcano (Correct )
c)  Ext inct  volcano
d) Basic volcano

2 .  T r u e  o r  f a l s e ?  V o l c a n o e s  o n l y  e x i s t  o n  l a n d .  
a) True
b)  False (Correct )

3 .  W h a t  i s  t h e  t a l l e s t  v o l c a n o  i n  t h e  w o r l d ?
a)  Mauna Kea,  U.S.  (Correct )
b)  Tambora,  Indonesia
c)  Etna,  I ta ly
d)  Nikko-Shirane,  Japan

4 .  W h e r e  d o e s  t h e  w o r d  “ v o l c a n o ”  c o m e  f r o m ?
a) Star Trek
b) Volume 
c)  The god Vulcan (Correct )
d)  From star l ight

5 .  W h a t  k i n d  o f  e n e r g y  d o  v o l c a n o e s  p r o d u c e ?
a) Wind energy
b) Solar  energy
c) Wawe energy
d)  Geothermal  energy (Correct )

ANNEX 1
Questions for the quiz

Quiz link
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ANNEX 2

Experiment worksheet
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ANNEX 3
Worksheet

Co-funded by the European Union. Views and opinions expressed are however those of the author(s) only
and do not necessarily reflect those of the European Union or the National Agency. Neither the European
Union nor National Agency can be held responsible for them.

77



Generat ion of
stat ic e lectr ic i ty
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Instructions:

In  th is act iv i ty  pupi ls  wi l l  learn about
stat ic e lectr ic i ty by creat ing a stat ic
charge from basic mater ia ls  such as a
sandwich bag and a rubber bal loon.

6-9
years

45-60
min

Pupi ls  wi l l  understand
what is   stat ic e lectr ic i ty
and how i t  affects objects .

Pupi ls  wi l l  create a stat ic
electr ic charge between
two dif ferent mater ia ls .

Recommended
age for this game

Duration

Generation of static electricity

Learning
Objectives

LESSON PLAN
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A c t i v i t y  d e s c r i p t i o n

In  th is act iv i ty  pupi ls  wi l l  create a stat ic charge using a rubber
bal loon and a sandwich bag to understand how stat ic e lectr ic i ty
works.  Pupi ls  wi l l  learn the basic components of  stat ic e lectr ic i ty and
explore how a stat ic charge is  formed and how the discharge affects
dif ferent mater ia ls  or  objects .  They wi l l  a lso experiment with di f ferent
conf igurat ions,  such as rubbing and touching a bal loon to another
bal loon,  to their  hair .  These act iv i t ies are designed to encourage
curiosity ,  exper imentat ion and the appl icat ion of  STEM concepts
using a var iety of  mater ia ls  and tools .

Materials and
tools needed

Guidance for Teachers

Sandwich bag
Rubber bal loons x2
Wool  fabr ic
Scissors
Stat ic e lectr ic i ty creat ion
video mater ia l ,  l ist  of  concepts
(see references) .
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P r e p a r a t i o n

Gather the mater ia ls :  sandwich (polyethylene) bag,  rubber
bal loons,  woolen fabr ic ,  scissors.
Prepare the worksheets for  the lesson.  (see Annex 2)
Prepare a v ideo demonstrat ion on how to create a stat ic e lectr ic
charge and explain the basic concepts (stat ic ,  charge,  e lectrons,
fr ict ion,  posit ive,  negat ive) .  (See references page)
Prepare the classroom for hands-on experiments and ensure
that each pupi l  has the necessary mater ia ls .

INTRODUCTION: Br ief ly  explain what stat ic e lectr ic i ty is ,  how
its charge (fr ict ion)  is  created,  and how dif ferent objects or
mater ia ls  are affected by stat ic e lectr ic i ty .
Help pupi ls  cut  a 2-3 cm (1  inch)  wide str ip from the sandwich
bag with scissors.  Explain to cut the r ibbon from the top of  the
bag to make a loop.  And the woolen cloth would be rubbed into
the bal loon and then rubbed into the loop of  the bags belt .
Encourage them to throw a polythene loop in the air  and put a
bal loon under i t .  The loop and the bal loon are affected by stat ic
electr ic i ty and affect each other .  The loop hovers above the
bal loon.

I m p l e m e n t a t i o n  s t e p s

Guidance for Teachers
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Guidance for Teachers
Discuss some real  s i tuat ions when we are
affected by stat ic e lectr ic i ty (e .g .  in  winter ,
we put on a sweater over our head -  the
electr ic discharge wi l l  explode,  and our
hair  wi l l  fa l l  out .  When we touch metal
objects ,  we wi l l  be affected by stat ic
electr ic i ty) .

F o l l o w - u p  a n d  r e f l e c t i o n  

Quiz:  Create an interact ive quiz (Kahoot)  to test
pupi ls  understanding of  how electr ic i ty works and
related concepts (see Annex 1) .
Assessment:  Review pupi ls  worksheets to assess
their  understanding of  how to create a stat ic load.
Discussions:  Ask pupi ls  to share their  thoughts ,
observat ions:

W h a t  s u r p r i s e d  t h e m

W h a t  d i f f i c u l t i e s  t h e y  h a d ?

W h a t  t h e y  d i d  n o t  u n d e r s t a n d ?

D i d  t h e  e x p e r i m e n t  w o r k ?
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Activity
description

Expected
outcome

Technology
integration

Pupils Activities

W i l l  c r e a t e  a
s t a t i c  e l e c t r i c

c h a r g e

I n t e r a c t i v e  q u i z  o n
s t a t i c  e l e c t r i c i t y

c o n c e p t s

G r o u p  P r o j e c t :
S t a t i c  E l e c t r i c i t y
D e s i g n  C h a l l e n g e

C r e a t e  a  s t a t i c
e l e c t r i c i t y  c h a r g e
t h a t  a f f e c t s  u s  i n

r e a l  l i f e

Pupi ls  wi l l  understand
how stat ic e lectr ic i ty
works and be able to
create i t  themselves.

Pupi ls  wi l l  consol idate
their  learning through

assessment and
feedback.

Pupi ls  wi l l  apply their
knowledge to create a

stat ic e lectr ic i ty
discharge.

Pupi ls  wi l l  test  stat ic
electr ic i ty with var ious

mater ia ls  and real ize that
the same fr ict ion is  at  work

on everything.

Use PhET stat ic
electr ic i ty generat ion

models to digi ta l ly
s imulate the process.

Use an interact ive quiz
platform l ike Quiz izz ,

kahoot or  Pl ickers.

Use digita l  tools to document
and present your projects (e .g .
Microsoft  Powerpoint ,  Google

sl ides,  Canva) .

Use PhET stat ic e lectr ic i ty
generat ion models to
digita l ly  s imulate the

process.
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Reflective
questions for
pupils

What surpr ised you most whi le developing and test ing
stat ic e lectr ic i ty?
What chal lenges did you face and how did you overcome
them?
What was the most interest ing part  of  the “Stat ic
Electr ic i ty”  experiment?
How would you improve stat ic e lectr ic i ty discharges i f
you had more t ime and mater ia ls?
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Tips

Provide clear instruct ions.
Before pupi ls  begin creat ing stat ic
electr ic i ty ,  demonstrate how to create i t .
Encourage teamwork among pupi ls .
Walk around the classroom regular ly  and
offer  assistance.
Acknowledge each pupi l ’s  success.

Differentiation ideas
A d v a n c e d  p u p i l s

Ask advanced pupi ls  to create a stat ic e lectr ic i ty chain react ion,  for
example,  by connect ing several  objects that  emit  stat ic e lectr ic i ty .

P u p i l s  w i t h  s p e c i a l  n e e d s
Use simple objects to conduct the experiment so that the workf low

is understandable and the result  is  enjoyable (e .g .  br ight ly  colored
bal loons,  colored paper ,  woolen fabr ic ,  etc. ) .
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Additional materials
and references

Video:  Stat ic Charge |  E lectr ic i ty |  Physics 

Video:  The science of  stat ic e lectr ic i ty -  Anuradha
Bhagwat 

Video:  The St icky Bal loon Tr ick
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ANNEX 1
Questions for the quiz

1 . W h i c h  m a t e r i a l s  a r e  n e e d e d  f o r  t h e  s t a t i c  e l e c t r i c i t y
e x p e r i m e n t ?

a.  Water ,  sal t ,  pepper .
b .  A bal loon,  a sandwich bag,  woolen fabr ic (correct)
c .  A penci l ,  a  notebook,  a bal l

2 .  W h a t  h a p p e n s  w h e n  y o u  r u b  y o u r  h a i r  w i t h  a  b a l l o o n ?
a.  The bal loon expands
b.  The bal loon explodes
c.  The hair  wi l l  r ise and move towards the bal loon (correct)

3.  W h a t  i s  s t a t i c  e l e c t r i c i t y ?
a .  The f l icker ing of  l ights
b.  When opposite e lectr ical  charges attract one another (correct)
c .  A l ight  pole

4.  W h a t  h a p p e n s  w h e n  a  p o s s i t i v e  a n d  n e g a t i v e  c h a r g e s  c o m e
i n  c o n t a c t  w i t h  e a c h  o t h e r ?

a.  The opposite charges attract each other (correct)
b.  The opposite charges repel  each other
c.  Nothing happens

5. W h a t  h a p p e n s  w h e n  y o u  n e g a t i v e l y  c h a r g e  t h e  b a l l o o n  a n d
t h e  s a n d w i c h  b a g  s t r i p

a.  The bal loon pushes the str ip (correct)
b.  The bal loon attracts the str ip
c.  Nothing happens
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No. The name of the experiment The supplies
used

The function being
performed

What happened?
CONCLUSION

ANNEX 2
Worksheet

Useful word explanation
Static electricity - the result of an imbalance between negative and positive charges in an object
Atom - the smallest unit of matter
Proton - a small particle, which has a positive charge.
Electron - a small particle, which has a negative charge.
Neutron - a small particle, which has no charge
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Experiment
Soluble- insoluble 

 

89



Instructions:

In  th is act iv i ty  students wi l l  learn
about substances and their
solubi l i ty  in  water ,  especial ly ,
which substances dissolve in
water and which do not .  

6-9
years

45-60
min

Students wi l l  understand why
some substances do not
dissolve in water and what
happens to those that do
dissolve.

Students do an experiment on
the solubi l i ty  of  substances.

Recommended
age for this game

Duration

Experiment "Soluble-insoluble" 

Learning
Objectives

LESSON PLAN

Co-funded by the European Union. Views and opinions expressed are however those of the author(s) only
and do not necessarily reflect those of the European Union or the National Agency. Neither the European
Union nor National Agency can be held responsible for them.

90



A c t i v i t y  d e s c r i p t i o n

By complet ing this task,  students wi l l  use 7 containers with
water and selected substances to determine which of  them
dissolve in water and which do not .  Students wi l l  f ind out that
dif ferent substances dissolve in water di f ferent ly .  They can also
experiment with var ious other mater ia ls ,  such as toothpaste,
laundry detergent ,  and citr ic acid.  This act iv i ty  is  designed to
foster cur iosity ,  encourage experimentat ion,  and apply STEM
concepts using a var iety of  mater ia ls  and tools .

Materials and
tools needed

Guidance for Teachers

7 plast ic containers
Water
A handful  of  sand,  salt ,  sugar ,
ground coffee,  instant coffee,
r ice,  and honey.
A spoon.
Other mater ia ls  (e .g .  toothpaste,
laundry detergent or  c i tr ic  acid. )
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P r e p a r a t i o n

7 plast ic containers
Prepare a demonstrat ion on how certain substances dissolve in
water ,  which ones do not ,  and what happens.  (See v ideo in
references)
Prepare the class for  hands-on experiments and make sure each
student has the necessary mater ia ls .

INTRO:
Brief ly  explain what is  the solubi l i ty  of  substances.
Help students prepare the water containers and
mater ia ls  for  the experiment .  Explain how the experiment
wi l l  be done.
Encourage them to observe other selected substances
and their  solubi l i ty  in  water .  

I m p l e m e n t a t i o n  s t e p s

Guidance for Teachers
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Discuss the s i tuat ions when we encounter
these substances in real i ty  and why i t  is
important to know their  solubi l i ty
propert ies in water .

Guidance for Teachers

F o l l o w - u p  a n d  r e f l e c t i o n  

Quiz:  Create an interact ive quiz (e .g . ,
“Kahoot”)  to test  students’  understanding of
the concepts of  “Soluble- Insoluble .”  (see
Annex 1)
Evaluat ion:  Review the experiments
completed by students to assess whether
the  students understood the solubi l i ty  of
substances in water .
Discussion:  Ask students to share their
thoughts ,  observat ions:

W h a t  s u r p r i s e d  t h e m ?
W h a t  d i f f i c u l t i e s  t h e y  h a d ?
W h a t  t h e y  d i d  n o t  u n d e r s t a n d ?
W a s  t h e  e x p e r i m e n t  s u c c e s s f u l ?
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Activity
description

Expected
outcome

Technology
integration

Student Activities

E x p e r i m e n t
" S o l u b l e - i n s o l u b l e "  

I n t e r a c t i v e  q u i z  o n
t h e  s o l u b i l i t y  o f
s u b s t a n c e s  i n  w a t e r

G r o u p  p r o j e c t :
“ S o l v e n t - n o n -
s o l u b i l i t y ”  c h a l l e n g e

D o  t h e  " S o l u b l e -
I n s o l u b l e "
e x p e r i m e n t  w i t h  t h e
m a t e r i a l s  w e  u s e  i n
e v e r y d a y  l i f e

Students wi l l  understand
how some substances
dissolve and others do
not dissolve in water .

Students wi l l  consol idate
their  learning through
assessment and
feedback.

Students wi l l  apply their
knowledge to conduct a
water solubi l i ty  test .

Students wi l l  test  other
mater ia ls  and understand
which ones dissolve and
which ones don't .

Use the necessary and
appropriate tools to do the

experiment .

Use the interact ive quiz
platform “Kahoot” .

Use digita l  tools to document
and present your experiments

(e.g.  Microsoft  Powerpoint ,
Google s l ides,  Canva) .

Use models to determine
solubi l i ty  so the

experiment can be done in
the classroom.
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Reflective
questions for
students

What did you learn about experiment "Soluble-
insoluble"  that  surpr ised you?
What chal lenges did you face and how did you solve
them?
What was the most interest ing thing you’ve learned
during this experiment?
How would you improve your experiment i f  you had
more t ime and mater ia ls?
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Tips
Provide clear instruct ions
Before students begin the experiment ,
introduce them to safe behavior dur ing i t
and provide some  examples.
Promote teamwork among the students
Walk around the classroom regular ly  to offer
your support
Acknowledge each student ’s  success

Differentiation ideas
A d v a n c e d  s t u d e n t s

Ask advanced students to create data tables,  for
example,  to l ist  the t ime i t  took for  a substance to
dissolve.

S t u d e n t s  w i t h  s p e c i a l  n e e d s
Use tact i le  tools to test  the process so that the process
is understandable and the result  is  enjoyable.  
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Interactive game: Soluble or insoluble?  

Video: Why Does Water Dissolve Sugar?

Video: Absorption and dissolving with sugar cubes in
water experiment

Additional materials
and references

Video: How Solubility and Dissolving Work
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ANNEX 1

1.Does sugar dissolve in water?
Yes (correct answer)
No

2. If you put rice in water, will it magically disappear
or stay floating/swelling?

It will disappear 
It will stay (correct answer)

3. Does rice dissolve in water?
Yes (correct answer)
No

4. What happens when you mix honey with water?
It disappears completely (correct answer)
It sinks but doesn’t mix 

5. What material is insoluble in water?
Salt
Flour
Plastic (correct answer)

Questions for the quiz
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F o r  1 0 - 1 2
y e a r s  o l d
s t u d e n t s
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Bui ld ing a
simple circuit
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Instructions:

In  th is act iv i ty ,  students wi l l  learn about
electr ical  c ircuits by bui ld ing a s imple
circuit  using basic mater ia ls  such as a
battery ,  wires,  and a l ight  bulb.  

1 0 - 1 2  
y e a r s

45-60
min

Students wi l l  understand the
concept of  an electr ic c ircuit
and how electr ic i ty f lows
through a circuit .

Students wi l l  bui ld a s imple
circuit  using a battery ,  wires,
and a l ight  bulb.

Recommended
age for this game

Duration

Building a simple circuit

Learning
Objectives
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A c t i v i t y  d e s c r i p t i o n

In  th is hands-on act iv i ty ,  students wi l l  bui ld a s imple e lectr ic
circuit  using a battery ,  wires,  and a l ight  bulb to understand how

electr ic i ty f lows.  They wi l l  learn the basic components of  a
circuit  and explore how connect ing them correct ly  powers a

l ight .  Students wi l l  a lso experiment with di f ferent conf igurat ions,
such as adding mult ip le bulbs in ser ies and paral le l .  The act iv i ty

is  designed to foster cur iosity ,  exper imentat ion,  and the
appl icat ion of  STEM concepts through both physical  and digita l

c ircuit-bui ld ing tools .

Materials and
tools needed

Guidance for Teachers

1  AA Battery per student
Battery holder (opt ional)
1  smal l  l ight  bulb per student
Electr ical  wires (with c l ips)
Electr ical  tape ( i f  necessary)
Circuit-bui ld ing app
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Gather mater ia ls :  AA batter ies ,  l ight  bulbs,  wires,  battery holders
(opt ional) ,  e lectr ical  tape,  and worksheets.
Ensure students have access to digi ta l  c ircuit-bui ld ing apps (e .g . ,
T inkercad Circuits)  for  extension act iv i t ies .
Prepare a demonstrat ion of  how to bui ld a basic c ircuit  and
explain key concepts (battery ,  wires,  and l ight  bulb) .
Set up the classroom for hands-on experimentat ion,  ensur ing
each student has the necessary mater ia ls .

INTRO: Br ief ly  explain what a c ircuit  is  and introduce the
key components (battery ,  wires,  and l ight  bulb) .  

Show also a short  v ideo or diagram to i l lustrate how
electr ic i ty f lows through a circuit .

Guide students to connect a wire from the posit ive end of
the battery to the l ight  bulb ,  then from the l ight  bulb to the

negat ive s ide of  the battery .  
Have students test  their  c ircuit  by ensur ing the l ight  bulb

l ights up.
EXPERIMENTATION: Encourage students to modify their

circuit  (e .g . ,  add a second bulb in ser ies or paral le l ) .  Al low
time for students to troubleshoot and experiment with

dif ferent conf igurat ions.

P r e p a r a t i o n

I m p l e m e n t a t i o n  s t e p s

Guidance for Teachers
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Guidance for Teachers

F o l l o w - u p  a n d  r e f l e c t i o n  

T e c h n o l o g y  i n t e g r a t i o n :  Let  students
use a digi ta l  tool  l ike Tinkercad Circuits to
repl icate their  physical  c ircuit  and
observe i ts  behavior in  a s imulat ion.
Discuss any dif ferences between the real-
world and digita l  c ircuit  results .

Quiz :  Create an interact ive quiz (e .g . ,  Kahoot)  to
test  students’  understanding of  c ircuit  concepts
l ike ser ies vs.  paral le l  and the roles of  each
component .

Assessment:  Review students '  worksheets to
evaluate their  understanding of  c ircuit
construct ion and ref lect ive answers.

Discussion:  Ask students to share any
chal lenges they faced dur ing the experiment
and how they overcame them.
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Activity
description

Expected
outcome

Technology
integration

Student Activities

C r e a t e  a  S i m p l e
C i r c u i t

I n t e r a c t i v e  Q u i z
o n  C i r c u i t
C o n c e p t s

D e s i g n  a  S i m p l e
S w i t c h

G r o u p  P r o j e c t :
C i r c u i t  D e s i g n
C h a l l e n g e

B u i l d  a  P a r a l l e l
C i r c u i t

Students wi l l  understand
how electr ical  c ircuits

work and be able to
create one on their  own.

Students wi l l  re inforce
their  learning through

assessment and
feedback.

Students wi l l  understand
how a switch works in
control l ing the f low of

electr ic i ty .

Students wi l l  apply their
knowledge to design a

funct ional  c ircuit .

Students wi l l  learn how
to create a paral le l

c ircuit  and understand i ts
behavior .

Use a circuit-bui ld ing app
(e.g. ,  T inkercad Circuits)

to s imulate the process
digita l ly .

Use an interact ive quiz
platform l ike Kahoot to

test  knowledge and
provide instant feedback.

Create a digi ta l  model  of  a
switch and simulate i ts

operat ion using an onl ine
tool  l ike Tinkercad Circuits .

Use digita l  tools to
document and present

their  designs (e .g . ,
Google Sl ides,  Canva) .

Use a digi ta l  s imulat ion
tool  (e .g . ,  PhET Interact ive

Simulat ions)  to test
paral le l  c ircuit  designs.
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What did you learn about how electr ic i ty f lows
through a circuit  that  surpr ised you?
What chal lenges did you face and how did you solve
them?
What was the most interest ing thing you learned
about c ircuits dur ing this act iv i ty?
How would you improve your c ircuit  i f  you had more
t ime and mater ia ls?

Reflective
questions for
students
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Tips

Advanced Students

Ask advanced students to design a circuit  with specif ic
constraints ,  such as a circuit  that  includes mult ip le switches,
LEDs,  or  resistors .
Have them research real- l i fe uses of  c ircuits (e .g . ,  in  home
wir ing,  e lectronics)  and propose improvements or a l ternat ive
designs.

Use large,  color-coded wires and components for  students
with motor ski l l  chal lenges.

Provide tact i le  tools l ike snap circuits that  are easy to
manipulate.

Students with special needs

Provide clear instruct ions
Demonstrate how to bui ld a c ircuit  before
students begin
Promote teamwork among students
Walk around the classroom regular ly  to offer
support
Acknowledge each student ’s  success

Differentiation ideas
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Additional materials
and references

Video:  “The Power of  Circuits”

Guide:  Instruct ion of  Bui ld ing a Simple Circuit

Book:  Creat ive SEL

Lesson plan:  Making Circuits
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ANNEX 1
Questions for the quiz
W h a t  i s  n e e d e d  f o r  a n  e l e c t r i c  c i r c u i t  t o  w o r k ?
a) Only a l ight  bulb
b )  A  c o m p l e t e  p a t h  w i t h  n o  b r e a k s
c) Just  a battery
d) A switch

W h a t  h a p p e n s  i f  t h e r e  i s  a  b r e a k  i n  a  c i r c u i t ?
a) The current keeps f lowing
b) The circuit  works faster
c)  T h e  e l e c t r i c i t y  s t o p s  f l o w i n g
d) The battery loses power

W h i c h  m a t e r i a l  i s  a  g o o d  c o n d u c t o r  o f  e l e c t r i c i t y ?
a) Plast ic
b)  Rubber
c )  C o p p e r
d) Wood

W h a t  i s  t h e  r o l e  o f  a  b a t t e r y  i n  a  c i r c u i t ?
a) I t  stops the electr ic i ty
b )  I t  p r o v i d e s  t h e  e n e r g y  f o r  t h e  c i r c u i t
c) I t  controls the f low of  e lectr ic i ty
d)  I t  changes the direct ion of  current

W h a t  h a p p e n s  w h e n  y o u  a d d  m o r e  l i g h t  b u l b s  t o  a  s e r i e s  c i r c u i t ?
a) They shine br ighter
b)  They turn off  completely
c )  T h e y  a l l  s h i n e  d i m m e r
d) They explode
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Coding a s imple 
game 
in  Scratch
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Instructions:

In  th is act iv i ty ,  students wi l l
use Scratch to create a
simple game,  such as a
maze or a character that
catches objects .

1 0 - 1 2  
y e a r s

45-60
min

Understand the basics of
programming logic ,  including loops,
sequences,  and condit ional
statements.
Develop problem-solv ing and cr i t ical
th inking ski l ls  through coding.
Create and test  a funct ional  game
prototype.
Foster creat iv i ty  and col laborat ion in
a digi ta l  environment .

Recommended
age for this game

Duration

Coding a simple game in Scratch

Learning
Objectives

LESSON PLAN
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A c t i v i t y  d e s c r i p t i o n

Students wi l l  create a s imple Scratch
game,  such as a maze or a catching game,

using drag-and-drop coding blocks.  

They wi l l  design the characters ,  set  game
rules,  and test  the game for funct ional i ty .

Materials and
tools needed

Guidance for Teachers

Computers or tablets with
internet access.
Scratch accounts for  students
(https://scratch.mit .edu) .
Projector or  screen for
teacher demonstrat ions.
Headphones (opt ional ,  for
game sound effects) .
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P r e p a r a t i o n

Famil iar ize yourself  with Scratch’s interface and create a s imple
example to demonstrate in c lass.
Prepare a step-by-step guide or s l ideshow to introduce Scratch
and the project object ives.
Div ide students into smal l  groups i f  they’ l l  work col laborat ively .
Test a l l  devices to ensure compatibi l i ty  with Scratch.

INTRO: Explain what Scratch is  and show a quick demo of a
simple game (See references) .   Highl ight  a lso key coding

blocks l ike motion,  events ,  loops,  and condit ions.

PLANNING:  Guide students to brainstorm game ideas and
sketch their  designs on paper .  Encourage them to def ine

game object ives,  such as winning condit ions or obstacles.

CODING: Help students set  up their  Scratch projects and
start  coding.  Circulate to support  troubleshoot ing and

encourage experimentat ion with blocks.
 

I m p l e m e n t a t i o n  s t e p s

Guidance for Teachers
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Guidance for Teachers

F o l l o w - u p  a n d  r e f l e c t i o n  

TESTING: Have students test  their  games,
ident i fy  bugs,  and improve them.
Encourage peer feedback to ref ine their
projects .

SHOWCASE: Al low students to present
their  games to the class and explain their
coding process.

Organize a "game fair"  where students play
each other 's  games and provide feedback.

Assign a short  ref lect ion task:  

W h a t  d i d  t h e y  e n j o y ?  

W h a t  w a s  c h a l l e n g i n g ?
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Activity
description

Expected
outcome

Technology
integration

Student Activities

D e s i g n  a  G a m e
P l a n

A d d  G a m e  L o g i c
( W i n / L o s s )

S h a r e  G a m e

C o d e  G a m e
M o v e m e n t s

T e s t  a n d  D e b u g

Students wi l l  def ine their
game’s object ive,  ru les ,

and characters.

Students wi l l  use
condit ional  statements to

def ine outcomes.

Students wi l l  share
projects and discuss
their  coding choices.

Students wi l l  program
sprites to move or

interact with each other .

Students wi l l  ident i fy  and
f ix coding errors.

Use Scratch's "backdrop"
and "spr i te"  opt ions to

visual ize designs.

Use " i f-then" and
"broadcast"  b locks for

logic implementat ion.

Use Scratch's shar ing
feature or c lass

projector

Ut i l ize "motion"  and
"event"  b locks in

Scratch.

Debug using Scratch’s
stage preview and block

highl ight ing.
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Reflective
questions for
students

What chal lenges did you face whi le coding your game,
and how did you overcome them?
Which coding blocks were the most useful  for  creat ing
your game?
If  you could add one new feature,  what would i t  be and
why?
How did you use feedback from others to improve your
game?
What did you learn about teamwork or problem-solv ing
through this act iv i ty?
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Tips

Advanced Students

Encourage them to add complexity ,  such as:
         -  Mult ip le levels or  t imers.
         -  Advanced logic l ike scor ing systems.
         -  Addit ional  animat ions or sound effects .

Ask themm also to assist  peers who need help,  re inforcing 
      their  knowledge.

Pair  them with a buddy for  addit ional  support .
Break the task into smal ler  steps and offer

visual  guides.
Focus on celebrat ing progress over

perfect ion.

Students with special needs

Keep instruct ions s imple and use v isuals to explain
coding blocks.
Encourage creat iv i ty  by a l lowing students to
personal ize their  games.
Al locate extra t ime for troubleshoot ing and
debugging.
Foster a support ive environment where students feel
comfortable asking for  help.
Use peer feedback sessions to encourage
col laborat ion and idea-shar ing.

Differentiation ideas
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Additional materials
and references

Scratch Website

Gett ing started with Scratch Guide 

Interact ive Coding Tutor ia ls

Video tutor ia l  on How to use Scratch for  Kids
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Designing and
test ing paper

br idges
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Instructions:

In  th is act iv i ty ,  students wi l l
bui ld paper br idges and test
how much weight they can
hold by adding objects l ike
coins.

1 0 - 1 2  
y e a r s

45-60
min

Understand basic engineer ing
concepts such as load,  tension,
and balance.
Develop problem-solv ing ski l ls
through experimentat ion and
test ing.
Foster creat iv i ty  and teamwork
in a hands-on act iv i ty .

Recommended
age for this game

Duration

Designing and testing paper bridges

Learning
Objectives

LESSON PLAN
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A c t i v i t y  d e s c r i p t i o n

Students wi l l  design and bui ld paper br idges
that span a gap between two supports .  

They wi l l  test  their  br idges by adding weights
to determine their  strength and stabi l i ty .

Materials and
tools needed

Guidance for Teachers

A4 sheets of  paper (mult ip le per group) .
Tape and scissors.
Smal l  objects as weights (e .g . ,  coins,
erasers ,  or  smal l  toys) .
A ru ler  and stopwatch (opt ional) .
Two supports ,  such as stacks 

      of  books or boxes,  to serve as 
      br idge endpoints .
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P r e p a r a t i o n

Gather a l l  necessary mater ia ls  in  advance and organize them
into k i ts for  each group.
Prepare an example br idge design to demonstrate dur ing the
introduct ion.
Set up the test ing stat ions with supports and weights.

INTRO: Discuss the concept of  br idges and introduce key terms
l ike tension,  compression,  and load.

Demonstrate a lso a s imple paper br idge design and explain the
goal  of  the act iv i ty :  to create a br idge that holds the most weight

(See references) .

DESIGN PHASE: Guide students to brainstorm designs
indiv idual ly  or  in  groups.  Encourage them to sketch their

designs and think about how they wi l l  d istr ibute weight .

BUILDING PHASE: Al low students to bui ld their  br idges using
only the provided mater ia ls .  Provide assistance and encourage

experimentat ion.
 

I m p l e m e n t a t i o n  s t e p s

Guidance for Teachers
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Guidance for Teachers

F o l l o w - u p  a n d  r e f l e c t i o n  

TESTING: Have students test  their  br idges
by adding weights incremental ly .  Record
results and encourage students to observe
which designs are most effect ive.

ITERATION: Discuss what worked,  what
didn’t ,  and how designs could be improved.
I f  t ime permits ,  a l low students to rebui ld and
retest  their  br idges.

Assign a task for  students to research real- l i fe
br idge designs and explain how engineer ing
principles apply .

Discuss how lessons from this act iv i ty  
     could apply to solv ing real-world 
     problems.

Co-funded by the European Union. Views and opinions expressed are however those of the author(s) only
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Activity
description

Expected
outcome

Technology
integration

Student Activities

S k e t c h  a  B r i d g e
D e s i g n

T e s t  t h e  B r i d g e ’ s
S t r e n g t h

R e d e s i g n  a n d
I m p r o v e

B u i l d  a  P a p e r
B r i d g e

O b s e r v e  a n d
E v a l u a t e

Students wi l l  p lan their
designs and predict  their

performance.

Students wi l l  measure
how much weight their

br idge can hold.

Students wi l l  ref ine their
designs based on test

results .

Students wi l l  construct
their  br idges and ref ine

their  designs.

Students wi l l  analyze why
certain designs were

more effect ive.

Use drawing apps or
onl ine tools l ike Canva to

create sketches.

Record data in a
spreadsheet or  use apps

for weight s imulat ion.

Use digita l  s imulat ions
or v ideos of  real  br idge

construct ion.

Document the
bui ld ing process

using a camera or
tablet .

Create a presentat ion of
results using Google

Sl ides or Canva.
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Reflective
questions for
students

What part  of  your design made your br idge strong or
weak?
How did the weight distr ibut ion affect your br idge's
performance?
If  you could use a di f ferent mater ia l ,  what would i t  be
and why?
How did test ing help improve your understanding of
engineer ing concepts?
What chal lenges did you face dur ing the design process,
and how did you solve them?
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Tips

Advanced Students

Chal lenge them to incorporate arches,  trusses,  or  other
advanced br idge structures.
Encourage them to calculate weight-to-mater ia l  eff ic iency rat ios.
Have them research famous br idges and apply those designs to
their  projects .

Provide templates or pre-cut paper to s impl i fy  the
bui ld ing process.

Use larger ,  easier-to-manipulate mater ia ls  l ike cardstock
instead of  regular  paper .

Al low extra t ime for test ing and provide one-on-one
support  as needed.

Students with special needs

Emphasize col laborat ion and make teamwork an
integral  part  of  the act iv i ty .
Encourage creat iv i ty  and experimentat ion rather
than focusing sole ly on outcomes.
Provide posit ive reinforcement for  effort  and
innovat ive th inking.
Use real-world br idge examples to inspire students.
Ensure the test ing process is  fa ir  and consistent for
al l  groups.

Differentiation ideas
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Additional materials
and references

Video How br idges are made

Website PBS Kids'  Bui ld ing Big

Books about Br idge Engineer ing for  chi ldren

Real-Life Example:  Golden Gate Br idge

Guide to Bui ld ing Br idges With Kids
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Water pur i f icat ion
experiment
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Instructions:

In  th is act iv i ty ,  students wi l l  create
simple water f i l ters whi le understanding
the basics of  water f i l t rat ion and the
importance of  c lean water for  health
and ecosystems.

1 0 - 1 2  
y e a r s

45-60
min

Understand the concept of  water
f i l t rat ion and i ts  importance in
providing clean dr inking water .

Learn about pol lutants and how they
affect water qual i ty .

Develop problem-solv ing and cr i t ical
th inking ski l ls  through hands-on
experimentat ion.

Recommended
age for this game

Duration

Water purification experiment

Learning
Objectives

LESSON PLAN
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A c t i v i t y  d e s c r i p t i o n

Students wi l l  s imulate a basic water
pur i f icat ion process by designing and

bui ld ing their  own water f i l ters .

Materials and
tools needed

Guidance for Teachers

Dirty water (mix soi l ,  smal l  pebbles,  
and leaves into water) .
F i l ter  mater ia ls  (cotton,  coffee f i l ters ,  sand,
act ivated charcoal ,  gravel) .
P last ic bott les (cut  in  half  to use as a funnel) .
Beakers or cups to col lect  f i l tered water .
Dropper and food color ing (opt ional  for
test ing) .
Worksheet for  observat ions and results .

     (See Annex 1)
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P r e p a r a t i o n

Prepare sample dirty water for  students.
Set up stat ions with mater ia ls  for  f i l ter
construct ion.
Provide instruct ions on how to layer f i l ter
mater ia ls .

INTRO: Discuss the importance of  c lean water and
introduce terms l ike f i l t rat ion,  pol lutants ,  and contaminants.

Show also a s imple demonstrat ion of  water f i l t rat ion 
(See references) .

DESIGN PHASE: Guide students to plan how they wi l l  layer
mater ia ls  in  their  f i l ter .

BUILD AND TEST: Al low students to construct their  water
f i l ters and test  them with dirty water .  Observe and compare

the f i l tered water to the or ig inal  sample.
 

I m p l e m e n t a t i o n  s t e p s

Guidance for Teachers
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Guidance for Teachers

F o l l o w - u p  a n d  r e f l e c t i o n  

OBSERVATION: Have students record
their  observat ions and discuss which
mater ia ls  worked best .

REFLECTION: Discuss how this
experiment re lates to real-world water
pur i f icat ion systems.

Assign a research project on advanced water
pur i f icat ion technologies,  such as reverse
osmosis .

Discuss global  water scarcity 
      and solut ions to provide clean water .
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Activity
description

Expected
outcome

Technology
integration

Student Activities

C r e a t e  a  W a t e r
F i l t e r

R e c o r d
O b s e r v a t i o n s

T e s t  W a t e r
Q u a l i t y

C o m p a r e  F i l t e r
D e s i g n s

Students wi l l  design and
bui ld a basic water f i l ter

using the provided
mater ia ls .

Students wi l l  document
their  results and evaluate

f i l ter  performance.

Students wi l l  test  how
effect ively their  f i l ter

cleans the water .

Students wi l l  compare
different designs to f ind

the most effect ive
combinat ion.

Watch a v ideo tutor ia l  on
f i l t rat ion methods

Input data into a digi ta l
spreadsheet or  form.

Use a digi ta l  microscope
to observe part ic les in

water .

Present f indings using
tools l ike Google Sl ides.
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Reflective
questions for
students

What mater ia ls  worked best in  c leaning the water and
why?
How do you think th is process compares to real- l i fe
water pur i f icat ion methods?
What would you change in your f i l ter  design to improve
its eff ic iency?
Why is  access to c lean water important ,  and what can
we do to ensure i t  g lobal ly?
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Tips

Advanced Students

Ask them to research and repl icate more complex f i l t rat ion
techniques,  such as adding chemical  pur i f icat ion steps.
Chal lenge them to measure pH levels of  the water before and
after  f i l t rat ion.
Have them create a presentat ion comparing f i l t rat ion techniques
used global ly .

Provide pre- layered f i l ters to s impl i fy  the
construct ion process.

Pair  them with peers for  col laborat ive support .
Use v isuals and v ideos to explain each step

clear ly .

Students with special needs

Emphasize the importance of  observing and
recording results careful ly .
Provide extra mater ia ls  in  case students want to
try mult ip le designs.
Use clear ,  age-appropriate explanat ions of
f i l t rat ion concepts.
Encourage col laborat ion and creat iv i ty  in  f i l ter
designs.

Differentiation ideas
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Additional materials
and references

Video:  Water Fi l ter

Water Fi l t rat ion Chal lenge

Interact ive website on water contaminat ion (e .g . ,

Explore Learning) .

Guide Make a water f i l ter
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ANNEX 1
Worksheet for observation

1. Describe the appearance of the water before filtration:
(Color, clarity, any visible particles, smell,  etc.)
_______________________________________________________________
_______________________________________________________________.

2. Describe the appearance of the water after each filtration
step:

First Filtration (e.g.,  Gravel):

Second Filtration (e.g.,  Sand):

Third Filtration (e.g.,  Cotton or Cloth):

3. Draw what you observed at each stage (before and after
filtration):

Extra Challenge:
Can you think of any other ways to purify 
water besides filtration?
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Weather stat ion:
Measure and

predict
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Instructions:

In  th is act iv i ty ,  students wi l l
bui ld s imple tools l ike a rain
gauge or anemometer and
record weather patterns
over a week.  

1 0 - 1 2  
y e a r s

45-60
min

Understand weather patterns and
how they are measured.

Learn to use basic tools for  tracking
weather data (e .g . ,  temperature,
ra infal l ,  wind) .

Develop ski l ls  to interpret  and predict
weather condit ions.

Recommended
age for this game

Duration

Weather station

Learning
Objectives

LESSON PLAN
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A c t i v i t y  d e s c r i p t i o n

Students wi l l  create a s imple
weather stat ion and record dai ly

weather data to learn about
patterns and predict ion.

Materials and
tools needed

Guidance for Teachers

Thermometer ( for  measur ing temperature) .
Rain gauge (or  a DIY version using a
plast ic bott le) .
Anemometer (opt ional ,  or  instruct ions to
bui ld one) .
Compass (for  wind direct ion) .
Recording sheets or digi ta l  apps 

      for  tracking weather data 
                 (See Annex 1)
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P r e p a r a t i o n

Col lect  or  prepare weather measurement tools .
Set up an outdoor space for students to place
their  weather stat ion.
Prepare templates or apps for  students to
record weather data (See references) .

INTRO: Discuss the importance of  weather monitor ing
and introduce key tools .  Show also examples of

professional  weather stat ions.

BUILDING PHASE: Guide students in bui ld ing s imple
weather measurement tools (e .g . ,  DIY rain gauge) .  Set

up the weather stat ion outside.

DATA COLLECTION: Have students
col lect  weather data at  the same

time each day.  Record temperature,
ra infal l ,  and wind direct ion/speed.  

I m p l e m e n t a t i o n  s t e p s

Guidance for Teachers
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Guidance for Teachers

Follow-up

DATA ANALYSIS AND PREDICTION:
Analyze the col lected data to
ident i fy  patterns.  Use the data to
make predict ions for  the next day’s
weather .

REFLECTION: Discuss how weather
data impacts dai ly  l i fe and future
planning.

Research how meteorologists
use technology to predict
extreme weather .

Discuss how cl imate change
affects weather patterns
global ly .
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Activity
description

Expected
outcome

Technology
integration

Student Activities

B u i l d  a  W e a t h e r
S t a t i o n

A n a l y z e  W e a t h e r
P a t t e r n s

R e c o r d  W e a t h e r
D a t a

P r e s e n t  W e a t h e r
R e p o r t

Students wi l l  construct
simple tools to measure

weather var iables.

Students wi l l  analyze
their  data to ident i fy

trends and make
predict ions.

Students wi l l  col lect  and
document dai ly  weather

condit ions.

Students wi l l  create a
weather forecast based

on their  observat ions.

Watch a tutor ia l  on
bui ld ing weather tools

Plot  data using
Excel  or  Google

Sheets.

Use weather-tracking
apps for  accurate

comparisons.

Use v ideo tools l ike
Canva or iMovie for

reports .
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Reflective
questions for
students

What weather patterns did you not ice over the
week?
How accurate were your predict ions?
Why is  i t  important to monitor weather in real-
t ime?
How does technology improve the accuracy of
weather forecast ing?
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Tips

Advanced Students

Chal lenge them to include more var iables,  l ike humidity or
barometr ic pressure.
Have them create a detai led weather forecast report  using
histor ical  data.
Encourage them to research global  weather trends and compare
them with local  data.

Simpl i fy  data col lect ion by focusing on one var iable
(e.g . ,  temperature) .

Provide v isual  a ids and hands-on guidance dur ing
setup.

Pair  them with a peer for  support  dur ing the act iv i ty .

Students with special needs

Encourage students to be consistent with the t ime of
data col lect ion.
Use age-appropriate explanat ions for  weather
concepts.
Provide examples of  professional  weather reports to
inspire students.
Ensure al l  students act ively part ic ipate,  whether in
setup,  recording,  or  analysis .

Differentiation ideas
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Additional materials
and references

Websites:  NOAA for k ids or Weather Wiz Kids for  fun
facts and resources.

Book:  “Nat ional  Geographic Kids Everything
Weather”  by Kathy Furgang.

App:  Weather tracking app MyRadar.

Video:  DIY weather tools
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Weather observat ions:
1 .  Dai ly  weather log (add as many days as you need)

Weather pattern analysis :
1 . What was the average temperature over the 5 days?

_________________________________________________________
2. Was there a pattern in c loud cover? Yes /  No (Explain :

_________________________________________________________
3. Did you not ice any changes in wind speed over the 5 days? Yes /

No (Explain :  ____________________________)
4. Did rainfal l  affect  temperature changes? Yes /  No (Explain :

____________________________________________)

Weather Predict ion:
1 . Based on the data,  predict  tomorrow’s weather :
2 . Temperature:  ______________°C/°F
3. Wind Speed:  ______________ km/h or mph
4. Cloud Cover :  (None,  Part ia l ,  Ful l )  ______________
5. Rainfal l :  (Yes/No) ______________
6. What c lues helped you make your predict ion?

Date Temperature
(°C/°F)

Wind Speed
(km/h or mph)

Cloud Cover
(None, Partial,
Full)

Rainfall (Yes/No)

Day 1

Day 2

ANNEX 1
Recording sheet
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Create your
own solar

oven
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Instructions:

In  th is act iv i ty ,  students wi l l
design and bui ld their  own solar
oven,  learning how to harness
solar  energy and  explore the
greenhouse effect . .

1 0 - 1 2  
y e a r s

45-60
min

Understand the greenhouse effect
and how solar  energy can be
harnessed for cooking.

Explore renewable energy concepts
and sustainabi l i ty .

Develop problem-solv ing and
teamwork ski l ls  by designing and
bui ld ing a funct ional  solar  oven.

Recommended
age for this game

Duration

Create your own solar oven

Learning
Objectives

LESSON PLAN
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A c t i v i t y  d e s c r i p t i o n

Students wi l l  design and bui ld a solar  oven
that uses sunl ight  to cook or heat food,

a l lowing them to learn about solar  energy,
heat absorpt ion,  and the greenhouse effect .

Materials and
tools needed

Guidance for Teachers

Large cardboard boxes (1  per group)
Aluminum foi l
Black construct ion paper
Plast ic wrap or a c lear plast ic sheet
Tape and glue
Scissors or box cutters
Ruler
Thermometer (opt ional ,  to measure the
temperature inside the oven)
Marshmal lows,  chocolate,  and graham
crackers ( to make s ’mores)
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P r e p a r a t i o n

Gather and prepare mater ia ls  for  each group.
Create a sample solar  oven to demonstrate the
f inal  product .
Choose a sunny day for  th is act iv i ty  or  set  up
heat lamps for an indoor a l ternat ive.

INTRO: Discuss the greenhouse effect
and the importance of  renewable

energy.  Explain a lso how solar  ovens
work,  emphasiz ing the concepts of

ref lect ion,  absorpt ion,  and insulat ion.

DESIGN AND CONSTRUCTION:
Students l ine the inside of  a

cardboard box with a luminum foi l  ( for
ref lect ion) .  P lace black construct ion

paper at  the bottom (to absorb heat) .
Cover the top with plast ic wrap to

trap heat inside the box.

I m p l e m e n t a t i o n  s t e p s

Guidance for Teachers
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Guidance for Teachers

F o l l o w - u p  a n d  r e f l e c t i o n

TESTING THE SOLAR OVEN:
Place marshmal lows,  chocolate,  and graham
crackers inside the oven to make s ’mores.

Al low the ovens to s i t  in  direct sunl ight  or
under heat lamps for 15-20 minutes.

Observe and record how long i t  takes for  the
chocolate to melt  or  the marshmal lows to
soften.

Discuss the effect iveness of  each
group’s design and any adjustments they
would make.

Relate the act iv i ty  to real-world 
      solar  cooking and i ts  appl icat ions 
      in  sustainabi l i ty  (See addit ional    
      mater ia ls)
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Activity
description

Expected
outcome

Technology
integration

Student Activities

D e s i g n  a n d  b u i l d
a  s o l a r  o v e n

A n a l y z e  a n d
i m p r o v e  o v e n
d e s i g n

T e s t  t h e  o v e n  b y
c o o k i n g  s ’ m o r e s

Students understand
solar  energy concepts
and how heat can be

harnessed.

Students develop cr i t ical
th inking ski l ls  by making
iterat ive improvements.

Students observe heat
absorpt ion and the

greenhouse effect in
act ion.

Use design software (e .g . ,
Tinkercad) for  p lanning

the oven.

Create a presentat ion
using Canva to share

their  results .

Use a thermometer
app to measure

internal  temperature
changes.
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What worked wel l  in  your solar  oven design,  and
why?
How does the color of  the mater ia ls  affect heat
absorpt ion?
What changes would you make to improve the
eff ic iency of  your oven?
How can solar  cooking benef i t  communit ies with
l imited access to e lectr ic i ty or  fuel?

Reflective
questions for
students
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Tips

Advanced Students

Chal lenge them to design a dual-chamber oven to cook
two i tems at  once.
Introduce scient i f ic  measurements,  l ike tracking
temperature changes at  regular  intervals .

Pre-cut mater ia ls  for  easier  assembly.
Provide v isual  instruct ions or step-by-step guides.
Pair  them with a support ive peer for  col laborat ive

learning.

Students with special needs

Choose a sunny day and a c lear outdoor
area for  test ing.
Remind students to handle mater ia ls  l ike
scissors and box cutters safely .
Encourage teamwork and experimentat ion
to improve designs.

Differentiation ideas
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Additional materials
and references

Video How to make a homemade Solar  Oven

Blog Science Experiments for  Kids-Renewable
Energy

Interact ive s imulat ion How can you cook using the
Sun’s energy?
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https://www.youtube.com/watch?v=HFwXPkI5OtU
https://www.21kschool.com/in/blog/science-experiments-for-kids-renewable-energy/
https://www.21kschool.com/in/blog/science-experiments-for-kids-renewable-energy/
https://assets.twigscience.com/static/solar-cooker/index.html?level=2
https://assets.twigscience.com/static/solar-cooker/index.html?level=2
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This STEM-IN  Lesson Plans Guide empowers you, as an
educator,  to make STEM learning both accessible and
excit ing for primary students aged 6–12. By providing clear,
developmental ly appropriate activit ies (from exploring
buoyancy with f loating-and-sinking experiments to
designing erupting volcano models) this guide transforms
abstract scientif ic concepts into hands-on investigations
that ignite curiosity and build crit ical-thinking ski l ls 

By blending inquiry-based learning with real-world
applications, students not only learn foundational
principles in physics, chemistry,  environmental science,
engineering, and coding, they also develop a growth
mindset,  col laboration ski l ls ,  and a love of discovery. 

Use this guide as your roadmap: adapt activit ies
to your classroom context,  encourage student
ownership of experiments, and reflect regularly
on outcomes to continuously refine your practice.
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CONCLUSIONS
Ultimately,  this guide is not just a col lection of lessons, it  is
a catalyst for an immersive STEM journey where every
experiment, discussion, and challenge brings learners one
step closer to seeing themselves as young scientists and
innovators. Embrace these resources, tai lor them to your
students’ needs, and watch as STEM comes to l i fe in your
classroom.

Think of your classroom
as a seedbed: every
question you plant
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grows into a tree 
of innovation, and every
experiment you nurture
blossoms into tomorrow’s
breakthroughs.
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https://www.nekser.lt/lessons
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