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A& 11 . -1 & *,( # &Doukas School
# |Level | Subjects, Sububjects, Ages, Level of Difficulty Title No of
quest.

D01 |easy Information Technology#Algorithms#Programming#B} > 5[+ ]* }JA E oP}E]S 12
programming languages

D02 |easy Math#Geometry#Algebra#Environment#Algorithms#b#1617 From Brussels Airport to Brussels 14
Square and vice versa

D03 jmedium | Math#Geometry#Algebra#Environment#Algorithmsab41617 Traveling to five European cities 7

D04 |medium | Matt¥#information€chnology#Geometry#AlgebratEnvionmentt8#1617 | The A4 paper in our everyday life 11

D05 |medium | Math#Geometry#Algebra#Environment#Algorithmsab#1617 Circles and hexagons on digital an 14
real surfaces

D06 jmedium | Math#Geometry#Algebra#Environment#Algorithmsab41617 Distribution of spectators in a concésll 11
following safe social distancing rule

D07 |medium| Physics#Motion#Newtdaws#Mechanics#1&7#18+ The motion of a cyclist 9

D08 |easy Physics#Motion#Newtdaws#Astronomy#14.7 The scale of the astronaut 9

D09 |medium| Physics#Motio#Newtonaws#Astronomy#14.7 dZ (o0 }(SZ % & Z 7

D10 |easy Physics#Motion#Algebra#Environment#18 Cheetahs sprintersvs Antelopes 7
runners

D11 jmedium| Science#Math#Geometry#Algebra#Environmenti b4 & S}eSZ v e[ u 8z} (} 8
circumference

D12 leasy Science# Math#Geometry#Algebra#Environment#Astronom$B14 | & E}u $Z v ] v8 "E} %o 8
§} 82 u} Ev "}E ]S }( S

D13 |medium | Science#PhysicstMath#Geometry#Environmentt#AstronorigH1617 Can we determine the 12 main 12
planetary data for the Earth?

D14 |easy Information Technology#Algorithms#Programming#Motion#54 |Exploring the code of a robot gamg 10

D15 |easy Math#Algebra#Proportions#Probability#Sustainability#541617 The mean, the median and the mo 10
of the salaries of two companies

D16 |medium| Physics#Motion#Newtoalvs#Astronomy#14.7 Newton's cannonball 10

D17 |medium| Physics#Motion#Newtdaws#Astronomy#14.7#18+ He Tesla Roadster and its space 8
passengers

D18 jeasy Science#Physics#Geometry#Motion#Astronomy#541617 How does the light travel? What al 9
its properties?

D19 |easy Math#Geometry#Algebra#Trigonometry#15#1617 Which shape has the largest area’ 9

D20 |medium| Science#Biology#Environment#Genetics#b#1617#18+ What are some key facts about thg 8
human evolution?
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A& 12 . -1 & *,( # % AdlosGeorgiosLyceum
# |Level Subjects, Sububjects, Ages, Level of Difficulty Title No of
quest.

GO01 Hard Math#NewtorLaws#Functions#167 The Determination of the Time of 6
Murder

G02 Medium | Math#Geometry#1415 8w to Measure the Height of a 7
Tree

GO03 [Easy Math#Trigonometry#1415 The Stage Lighting on the Actor's 6
Face

GO04 Hard Math#Algebra#16L7 Using logarithms to measure the 7
Richter scale

GO05 |Medium | Math#Algebra#16L7 Arithmetic Sequence to Figure ou 5
how to Build a Retaining wall

GO06 [Easy Physics#Motion#145 Rate of Travel 6

GO07 Medium | Physics#Newton laws#167 Weight In An Elevator 5

GO08 [Easy Math#Algebra#16L7 Geometric Sequence in calculatin 5
viruscases of COViL0

GO09 Hard Math#Geometry#Functions#167 Bridge design 7

G10 Hard Physics#Newton laws#16/ The gravity of a planet 7

G11 Hard Physics#Motion#Newton laws#18+ Riding the Ferris Wheel 7

G12 [Easy Math#Proportions#1415 Medical Math 6

G13 [Easy Math#Trigonometry#1415 The Cruises 5

G14 Medium | Math#Algebra#1415 Flower garden 7

G15 Medium | Physics#Mechanics#1b The physics of volleyball 5

G16 Medium | Math#Geometry#1415 Oil FilmExperiment 6

G17 Medium | Physics#Motion#147 Motion of a Motorboat 5

G18 Medium | Math#Geometry#16L7 Nuclear cooling tower 5

G19 Hard Math#Geometry#16L7 Whispering Galleries 7

G20 [Easy Math#Functions#14.5 Sound Intensity 6

14| A/, & 8& ! AA«?® & I




A& !3 , -1 & *,( # &Martna Prohikool
# Level | Subjects, Sububjects, Ages, Level of Difficulty Title No of
quest.
MO1 |easy Physics#Motion#145 Knocking on radiators 5
M02 medium | Physics#Math#Mechanics#1b Swimming in the sea 5
MO3 |easy Physics#Astronomy#145 Which are light sources 7
MO04 |medium | Physics#Math#Mechanics#14% Electric bike versus car 6
MO5 |medium | Physics#Geometry#145 Choosing glasses 7
MO06 |medium | Math#Geometry#1415 Choosing suitcases 11
MO7 |hard Math#Functions#1d.7 Arch Bridge in Tartu 12
MO8 |medium | Math#Physics#Mechanics#14% Thelawnmower 10
MQ9 |easy Math#Geometry#1415 Ventilation pipe 6
M10 [easy Math#Physics#Mechanics#1% Driving along the river Danube 8
M11 |medium | Chemistry#Organic compounds#18 Mercury in our food 8
M12 |medium | Biology#Genetics#1&67 Adopted chitl 8
M13 |medium | Chemistry#pH#1847 Is it acidic, alkaline or neutral? 12
M14 |easy Science#Functions#11b Friend from another time zone 10
M15 |hard Biology#Organic compounds#18+ The secrets of enzymatic brownin 8
M16 [easy Biology#Viruses#1&7 Biology of viruses: are viruses ali 14
or dead?
M17 |medium | Chemistry#QOrganic compounds#18 Iron in our body 12
M18 |medium | Chemistry#Organic compounds#18 Science behind ice cream 12
M19 |hard Chemistry#Organic compounds#18 The secrets of caffeine 11
M20 medium | Science#Climate change#18 Arctic and Antarctie Comparisons 11
& Similarities

Ref. No. 202-PT01KA201078645
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A& '4 -l & *(# YAMETA
# Level | Subjects, Sububjects, Ages, Level of Difficulty Title No of
quest.

AO1 |easy Math#Algebra#1415 Changing the salinity of seawater 8

A02 medium | Math#Algebra#1415 The execution of a large research 9
project

AO03 |hard Math#Algebra#Functions#167 The window in the loft 11

A04 Imedium | Science#Climate change#Global warming&I6 Red Alert: Climate Melt Down 9

AO05 medium | Science#Environment#15/ Rust Never Sleeps 10

AO06 [easy Science#Renewabtnergy#18+ NETZERO BUSES 7

AO07 feasy Math#Algebra#1415 Sample Calculations for Dietary 14
Analysis

A08 medium | Math#Geometry#Renewable energy#18 SOLAR PANELLING A HOUSE 10

A09 medium | Math#Trigonometry#16L7 Trigonometry in action 8

A10 hard Math#Geometry#16L7 The Geometry Thatoneybees 12
Are Using

All medium | Science#Renewable energy#16 Renewable energy 12

Al2 |easy Math#Algebra#1415 Saving for a new car 9

Al13 medium | Math#Algebra#16L7 Personal finance plan 7

Al4 |easy Physics#Motion#14.7 Calculate the distance 9

A15 |hard Physics#Kinetics#18+ Where should you trim the 10
weight?

A16 medium | Physics#Kinetics#1b/ Wind power 13

Al7 |easy Math#Environment#1415 Cutting energy bills with energy 10
efficiency

A18 medium | Math#Functions#16.7 Minimizing material usage 8

Al19 easy Math#Probability#18+ Find the probability 10

A20 /medium | Biology#Bacterial transformation#16/ Bacterial Transformation 7

16| A/, & 8& ! AA«?® . &




A& !5 , -1 & *,( # Y%EnQy ltaly
# Level | Subjects, Susubjects, Ages, Level of Difficulty Title No of
quest.

EO1 imedium | Science#Environment#Climate change#16 Sustainable Development Goal 1 6
Gas emissions

EO02 |easy Science#Environment#11b How are icebergs formed? What 7
their dynamic?

EO3 |easy Phyisics#Mechanics#Motion#14% Car acceleration from a standstill 4

EO4 imedium | Physics#Mechanics#Motion#Newton laws#I16 Ball up 6

EO5 |medium | Physics#Mechanics#Newton laws#1'B Bungee Jumping 5

EO6 |easy Math#Geometry#1415 Volume of a solid formed by cube anc 10
cylinded.

EQ7 |easy Physics#Motion#Newton laws#41&/ &E v e+ } d}SS] Ne%}} 5

EO8 |easy Physics#Environment#16/ A skier on a frozen lake 7

EO09 imedium | Physics#Mechanics#Motion#Kinetics#Newton laws#16 Car collision 6

E10 |easy Math#Algebra#Probability#145 Probability with sets 6

El1 |easy Math#Geometry#1415 Distance of the Horizon 7

E12 |easy Physics#Astronomy#Newton laws#18 The Hubbl&pace Telescope 11

E13 leasy Chemistry#Oxidation#1&7 Wine turning into vinegar 5

E14 |easy Physics#Motion#145 Hang time of a basketball player 12
when jumping

E15 |easy Math#Probability#1617 Probability to select a specific car| 7
from a deck otards and of being
dealt a royal flush in poker

Ref. No. 202-PT01KA201078645
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A& 16 -l & *( # YATEME
# Level | Subjects, Sububjects, Ages, Level of Difficulty Title No of
quest.
ATl |easy Information Technology#Passwords#18 How to make a googassword? 11
AT2 |medium | Math#Algebra#Functions#167 Packaging optimization 7
AT3 |easy Chemistry#Atom#145 Constitution and mass of atom 7
AT4 |medium | Physics#Newton laws#16/ Effect of forces on speed 7
AT5 |medium | Math#Algebra#Functions#167 Pavilion construction 6
AT6 [easy Physics#Sustainability#1& How electricity works 10
AT7 |medium | Biology#Reproduction#Genetics#18+ Infertility 13
AT8 |medium | Science#Climate change#18 Chemicatransformations 8
AT9 |easy Information Technology#Programming#HTMLAH Do know HTMR 13
AT10 medium | Math#Geometry#1415 Bom Jesus elevator 8
AT11 medium | Math#Algebra#Functions#167 Production and Cost Optimization 6
AT12 easy Chemistry#Organic compounds#18 Training and identification of organic 7
compounds in daily life
AT13 |hard Physics#Astronomy#Newton laws#18 How the force of gravity works on 8
Earth and other planets.
18| A/, & é 8& ! AA«°o | . &
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STEM LABYRINTH

Co-funded by the
Erasmus+ Programme
of the European Union |
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24| A1, &

APP
USER GUIDE

Welcome to the User Guide
of the 'StemLabyrinth’ App!

This App is a virtual simulator of
real-life problems helping Students
to gain knowledge through

problem solving.

It will challenge them with the goal of
them gaining problem solving skills
for their future lives.

Through providing clues at certain stages,
as well as a step-to-step approach,
the app intends to increase
motivation and the students'
understanding of the problem.

& /
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STEM LABYRINTH

STEM LABYRINTH

Create Your Account

SIGN UP —

Already have an account? Sign in

Ref. No. 2024-PT01KA201078645

Welcome to Login

a 11? Sign Up ]

APP
USER GUIDE

1. SIGN UP & LOG IN

Once you have downloaded
the App from your App Store
and opened it, you will see the
launch screen for a couple of
seconds.

You will land on the Login
page. Tap on ‘Sign up’ on the
bottom to create your own
account.

Al, &|25
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STEM LABYRINTH

2. THE MENU ©

From here you will be able to T

access: B
The main QUIZ page
scientific FUN FACTS
e B scoreBoard
insight on your personal
SCORES D) o
a CHAT platform for 24 e
students to discuss B Lt
problems with fellow
students

E’E‘n‘ Fun Fact Zone

Score Board

Sprinter "Cheetah” vs Long-Distance
Runner "Antelope” = Fun Fact Zone

4.0

Your scere

©» Yarns

Leucipus of Miletus (460-380 be.C)
prosantad a vision according to
which all things in the Universe are
formed by a single type of particle
- the atom (indivieible, in Greek) -,
eternal and imperishable that moved
inthe void. However, to explain the
various propertics of the substances,
they admitted that atoms differed
geometrically by their shape and
position, and that, because they were
infinitely small, they could only be
perceived by reason.

The firet experimenta’ evidence on the
structure o the atom was verified by the
English physicist ard chomist Michel
Faraday (1791-1867). In his experierce,
Faraday observed that the passage of
eletiic cunent ticugh chemical schuions,
for example silver nitrate, caused the metals

Ay Co-funded by the

.
x

Erasmus+ Programme
R of the European Union
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STEM LABYRINTH USER GUIDE

You will receive the below points on the
correct answer for the mentioned exercise
type in your first attempt:

Image Text

Fill g
the | with with True/False
Gap | Text Text
Answer || Answer

2.0 2.0

1.0

3.0 2.0

The score for each question will be given
based on the number of wrong attempts. You
will get a full score on the first correct attempt
but if you get it right on the second, the score
allotted for that particular question will be
divided with the number of attempts in this
case being 2 and likewise.

gry tap on the Hint button, the score for
ular question will be divided by half.

the Skip button for Fill the Gap
be, the score for that particular
Il be counted as 0.

Level of difficulty

Easy

Medium

S DIEEICEISIAREVEILS

Entering the Quiz Mode, you
will be able to choose your
LEVEL OF DIFFICULTY.

Choose and press NEXT to

proceed.

By tapping 'score calculation
logic' you can get insight on how
the scoring algorythm is set up.

e Co-funded by the
L Erasmus+ Programme
R of the European Union
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4. THE CATEGORIES e

14-15

You will see a list of all the topics 1617
available. You are able to select -
up to 3 topics.

Algebra

Algorithms

The quizzes matching these
keywords will show after tapping
NEXT. e

Astronomy

You can swipe through them -
and read a short
introduction to
each of its topics.
Select the quiz |
you want to take piner ~:.u,:::.:;$:;3.mst;;;e
and press NEXT.

Ché ! :istry

Scroll and select a problem '\

Cheetahs and antelopes are savanna animals
that have a predator-prey relationship. A
hungry cheetah, the fastest sprinter, as soon
as it realizes a flock of antelopes, the fastest
long-distance runners, begins the chase.
What are the maximum velocities that can be
developed? What distances they must have in
order for a chase to succeed or fail? Success
for one animal is a failure for the other and vice
wversa. Speed can mean the difference between
life and death.

e Co-funded by the
L Erasmus+ Programme
R of the European Union
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Choose Labyrinth

5. THE LABYRINTH

Here you can choose the layout of the
labyrinth showing your progress
throughout the process of solving the
problem you chose. To continue
press NEXT.

START ==

You are now ready to START your
quiz.
Co-funded by the

Erasmus+ Programme
of the European Union
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6. SUPPORT TOOLS

Click on this symbol to revisit | | E—
0 the content of your chosen e e e a4
problem

es
for one animal is a failure for the other and vice
versa. $peed can mean the difference between
life and death.

Click here to get a HINT
that will help you finding
the solution

Sometimes also a FUN FACT will
appear throughout the quiz

environment

environment

MCQ

The fastest sprinter animal is cheetah,
which speed has been measured at an
indicative maximum of...

Check out these links!
ACh7v=qr5SIuBaSK and
helastest-animal

100 km/h

108 km/h

50 km/h

86.4 km/h

e Co-funded by the
L Erasmus+ Programme
R of the European Union
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environment

a7

MCQ

The fastest sprinter animal is cheetah,
which speed has been measured at an
indicative maximum of...

100 km/h

108 km/h

50 km/h

86.4 km/h

environment

How many seconds does it take for a
cheetah to reach an antelope 150 meters
away if the two animals are moving at the

s s 7. THE QUESTIONS

Add your Answer

There is two different types of questions in
our quizzes:

e Multiple-Choice-Questions

e Open Questions - as these are
generally harder to answer, there is the
option to skip them.

TIP: Have a notebook at hand to keep track of
your solutions, as sometimes you need them

.k Co-funded by the ;
s o for further questions.

of the European Union
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8. FINAL STEPS

Once you have
finished the quiz, you
can view your score
and students will also
be able to share it with
former students via
social media.

100 % Score
Got 4 points out of 4

Quiz Completed Successfully

% RATE THIS APP

Share with us : n @

CONTINUE PLAYING =

e Co-funded by the
L Erasmus+ Programme
R of the European Union
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HAPPY
LEARNING!

more info about the project:

@STEMIabyrinth

@; https://stemlabyrinth.com/

The project is financed by Erasmus+ KA2:
2020-1-PT01-KA201-078645

Co-funded by the
Erasmus+ Programme
of the European Union
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Mike has recently visited an optometrist. He was strongly recommended to start using glasses
because his ability to see further objects had reduced. Inability to see further is also called short
sightedness or myopia

’Kate and Laura are planning dgtto England. They know that it rains quite often in England
v §8Z & C upes 1 Vv pu E oo X < § [* pu E o0 ]J* O0i u o}vPU > ua
0} X dZ P]J]Eoe & ]Jv SZ +S}E 8} HUC ep]S o -epldlaswiltd ps $zZ C
them in the store. They have a choice between three suitcases: A) black which dimensions are 55 cm x
40 cm x 20 cm; B) red which dimensions are 67 cm x 46 cm x 25 cm; C) blue which dimensions are 53
cm x 36 cm x 20 cm.

3Sarah is bakingn apple pie and because of that sh&eatl some apples. After a while the
slicesturned brown. Sarah knows that this process is called enzymatic browning and it happens
because of oxygenan enzyme called polyphenol oxida&PO), which is found in applells in
chloroplasts and @yphenolsfound in apples. Normally, the PPO and polyphenols in an apple never
$ip Z Z }3Z EX dZ 5[« AZC (E *Z0oC puS %% 0 € afplewjod caliseAvX s
cell damage. And cell damage is what brings PPO and polyphenols together. Cutting or biting also
E%}e o V %%o0 [+ o0 8} JEU AZ] Z SE]PP E- 3Z }&£] 3]}v E §]

“Helen lives in LondddK,and her best friend Sarah lives in Toronto, Canada. Because of that,
communicating between them is complicated. Why is it so? Both are speaking English and they mostly
communicate via the Internet.

S’dz & 8] ] 8z ES3Z E P]}v 3Z § oNorth Pole The majotifypBhev §Z
Arctic is composed of the Arctic Ocean along with straits and bags drifting ice packThe Arctic
region's climate is very cold and harsh for most of the year due to the Earth's axial tilt. In the winter,
the Arctic region has 24 hours of darkness, by contrast in the summer, the region receives 24 hours of
sunlight because the Earth is tiltemlvard the sun. Because the Arctic is covered with snow and ice for
much of the year, it also has high albedo or reflectivity and thus reflects solar radiation back into space.
Antarctica is a cold and enchanting continent at the South &fdllee globe, Vhich is coverediice.
This ice makes up 70% of the world's freshwater resources. It is the highest continent in the world.

x *(,1 " && 1R(/% |, # -/ &' (/& - /1 6;
L # %! 81( -& ( K *#1'6 [ U%(- ,9 [1*(, [, # 8&
-/16  , (-&( & %/, #(/ & 18 & & 8 -X
i %, & 8 1% - & | (_*#16 |

It was a night. Star could be seen. Tomilike, and theirfriends stood outside and observed
the celestial bodies in the sky. They had a telescope and smartphones ipdtieats. They founaut
that both the Moon andhe smartphone give light. Where do they dke light from?
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https://www.medicalnewstoday.com/articles/319728.php
https://www.thoughtco.com/the-north-pole-1435098

The boys got a task to mow tit@wvn of a football pitch before the game starting at 19.00.
Will they get the task done on time if they begin at 17.00?

8Many biologists say that viruses are not alive, because they don't have all seven
characteristics of life. In modern biology viruses aften considered to be in the gray area between
living and dead. Think about viruses and characteristics of life and decigeu agree with biologists?

Caffeine is a stimulant and the most commonly udedy in the world. Caffeine is found in
coffee beans, tea leaves and even in cocoa. The average lethal dose of caffeine for a grown up person

is considered to be about 0.2 g per kilogram body weighé average cup of coffee contains about
100 mg of cafine.

x &l , 6 & , #8& *, I/ ( 8 /

°© /% [ 1] & ( & &1 *, % /[ 1( ( *, 1B#& ,1 * % /X
oo I5( &( -1 &I & *( %I %It <, &(*, ,9 ' & 8
4 1 U (#( (,4 X » * % ., U 5% [ # & '(, -/
o /1 i [ (F&( & *(*(,6 (&(HE&~*, -%&/! -*(,
L&V &, 16 e (* % (& 8 U 1I( * 1 1 ' & *(
L4 1(& L% U ("t - -1, & (WU e N X N, -]

# &1 %/ % /8 9/ &W™* -% /1 ' * (6&, (P &#V - -/ % &
L &1 U  U(, U (*, 8l *&U (*, 6 -( ,(*' I&X

A1l %( [ *, %, ( 8 (*#16: [/

Mathematics, geographyand physics The students are on a school trip to the Hungarian
capital Budapest. On the last day they decide to take a boat trip along the river Danube to the town
Visegrad, which is 50 km awyalte average speed of the boiat35 km/h, not considering the flow of
the river. Note that the river is flowing at a speed of 6 km/h and Visegraceidirdt stop after
Budapest. Wl the studentde back at 5pm if they start their journey at 11amisit a fortress, have a
meal and spend a total of 3 hos in Visegrad? THeoat will return at 15.50.

1Biology, chemistry- Anemia occurs when you have decreased lef/feemoglobin in your
red blood cells. Hemoglobin is the protein, which is resperfsibtarrying oxygen to tissues. The most
common type of anemia is iron deficiency anemia. It is caused by low iron levels in th& doeat
iron deficiency anemia, it is necessary to take food supplements, which contain iron salts.

X 8 -(, #8&(/1 &' & (

Al( 18 & ! %( , 8 -*(, - (1 -*(-( &(-1 # - !
L9 & KL (M (# %X

» *  Op

2easy- Tom and his friend Mike were swimming in the sea. They looked at the boat nearby
and were curious how it could stay on the water.

Bmedium- The most common cause of mercury (Hg) poisoning is from consuming too much
Hg, which is linked to eating seatho~or example tuna fillet contains 0.39 milligrams mercury per
kilogram. For an average human it is safe to consume 1.30 micrograms Hg per one kilogram of body
weight. An average person weighs 72 kg.
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Y¥hard- Marcus had a walk on the arch bridge in they @f Tartu. He admired ¢ébridge and
was curious howvall were the highest and the shortest posts of the bridge. He found out on the Internet

§Z S SZ Z]PZ S %}]vS }(

§Z @E]P ]Jo06ug Es

Vv

83Z Al 8z }( 8z &

meters. He also found out that there are 12 posts. MNdpcus find otthow many timeghe highest

post is higher than the shortest post.
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Vision Problem

A nearsighted (myopic) eye
focuses the light rays to a point
in front of the retina

Myopia can be corrected with
diverging lenses

ParTy.
P

ning-Lans.jpg

16

Pythagorean Theorem

¥ q
¢ =a + b
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Types of viruses

SAARTNN 5

'%"Q'.'.

Polyhedral Enveloped Helical

shutterstr.ck’
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COMPOSITION
OF BLOOD

.ﬂ, Plasma 55%
| w‘ A
g

5 * %
White blood cells * & 3
and Platelets 4% 00
"v/ . *
®¢
€o o
e, ©® ©
Red blood cells 41% ' @ ..
®e
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(-1 1/ (, 9/ -# & (/ *Tor#abel\Ws friend Mike were swimming in s (Physics,

Math, Mechanics, 145). They looked at the boat nearby and were curious how it could stay on the
water. ¢, ( *, 9 ' Mike had heard that there is a certaforce which keeps some bodiestlag

surface. Wiat is it called? What is dengy? % *(% & 18 & 6 / *(%& 1/ (, [
-# & (I, 9 ' :Tom cannot float on the water. He thinks that he is too heavy. What is the weight

in kg that ensures that he stays on the water surface?

He weighs 70 kg, the average density of the human boti§d6 kg/ ni, the density of seawater is
1020 kg/ ni. andthere was one persoin the boat that boys saw. What is the maximum amount of
people that the boat could carry? The volume of the boat i, 2ha weight of the empty boat is 500
kg and the densitpf seawater is 1020kg/ fn Assume that each person weighs 75 kg, (-/

18 & / I -% | ' X

cf( 11U %( &( % { &( 18 & 6 / 8 ( *#16 | (% 9& , (/
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(/U # -&( -, , U (% 1 -, & 5 *(/ &1 |/ ( *,
[, (#& ! - & /I, 9 & -/ *, 9" ( ( ( ™dwHong is thew
longest possible diagonal of a face in millimetem?How long is the diagonal of the suitcase in
centimeters?
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secrets of caffeine
e 16.0
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¢&,( # %CEL & -#BidMgy of viruses: are viruses alive or dead? Many biologists say that viruses
are not alive, because they don’t have all seven characteristics of lifmdern biology viruses are
often considered to be in the gray area between living and dead. Think about viruses and

characteristics of life and decide what you think. Do you agree with biologist§?8 & 1 - (
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liquids. A/ % ( Loy - (5 (# %, (& & ((CU -, #(

& ,1 &/, -& 411 U ('(#V1! % %

ox T, ," & -(, &/

(% (% &/( ( *#'1'6 [/ % & i, #8& *,(# % U *( Ic ( &
% I % /! 4 I X (&[] %(9&( , & -(, & T, -, -
*(-1( 8! 8 % % 1 I( 8 ( (# -1 & AdD # & *(I, &
&8 & (& 1 %(9&( , & -(, &/ #( -, I -1 8
, # 8& 6 X

o 1!/ Ad D & -/ & 6 ( , & 8 & ( & (" Y (# % (O *# ]

42| A1, & &, , 8& ! AA«©° | , &/



4.4. 9 1( & -1 & (] %( L, -(*-] & *,(# %-1*(;6 & ,
% /( (/| AR«® , , & ,1U -*(,- (/*(/, # & 18 & 6 /

c(%&I() (&9 -1( & & Voo&(-1 -(, %&( 1 (,(, %@ 9/( -
(# & U -& U *(,9& U , & U , 1 "uU / & U -#U %("U | %*
-1*-/ &6 u- /#%&(1 ,1 (,( e - & 8! & 18&*K % ~Ad D
(,( % ( 8/ % U! 1 % U # % U -#19 % U * 91 % ( '(
& 9/ "(%l& ! 6 ', -/ % %&(1 8 -/(X (-1 & & (/ (/v /
-, & &8 ' U &( ( &1V /U [/ % [/ -*6 4 8&( & 8-1X ¢( " /(
*(# % -( Ad D , &1 % 1( (#( fut, & (&, & *,('(/U
( (( XA - * 6 & *(, & -(&9/(-1( & U &( *C, & -((
& Ad D - & , 9 & | *(# % X
Y% (, & & |/ (. u-" , % -# (&&[ & 1 U -( (-( &( 8 -/(
*C11L & S (# % 9/ -(8 &1 I Y& 1T &1 (-&( & Ad D *, -/ *
- ( (% [/ -( &8'/ & G, / ( -'"( & & (/ (/ & & (/I &
! # &/U %( % -(# %/ U#,8&(L// 1(&4# '] | X
ey 1% (& -1 *(-1(,& 1 (&6 */ # £#8 & W 9 , & U - & U
# (8& U , -/( & U *(% -/1 "U *, %/ U ( U *(.,9%& U (#1%
(&6 */ (% &, /I (& 9 (/ -1 & & (/I (%&(1 4(,% X A '1#181
& /(% #U -& & *# & & U # (8 & & (U (# & 9, & &
A-I( & I( ("#(% /I, U , -/( & I( ( *#& /11U ( % & ', 1 (/U *(
* (-1, / # (U # (#1% &(/ & 99 /( ~-( & &/ %/, U & &/
% /, H, # 11 & - &1 % [, X ¥, &/ 1 (- & (# &
, % /( ~& % - (%&1 % ( u /111 ( *,(# % / ( -# & (/ #eX
(, & &/ I(#8 & - * 1 & ( -# &( 4 &# *, & (
www.dictionary.com& scienceworld.wolfram.com/physiks
Word Meaning in everyday life Scientific definition
length - the longest extent of anything as measured from end to « - the straightline distance between two
- the measure of the greatest dimension of a plansatid points along an object
figure
width - extent from side to side; breadth; wideness - the horizontal distance from side to side
- a piece of the full wideness, as of cloth
height - distance upward from a givdevel to a fixed point - the vertical length of an object from top
- considerable or great altitude or elevation to bottom
depth - a dimension taken through an object or body of material, - the extent, measurement, or dimension

usually downward from an upper surface, horizontally downward, backward, or inward
inward from an outesurface

distance - the extent or amount of space between two points, lines, - the extent, measurement, or dimension
etc. downward, backward, or inward
- alinear extent of space
displacement - the act of displacing - a vector, or the magnitude of a vector,
- the state of being displaced or the amount or degree to  that points from an initial position to a
which something is displaced subsequent position (Physics)
perimeter - the border or outer boundary of a twdimensional figure. - the sum of the lengths of the segments
- the length of such a boundary that form the sides of a polygon or the

total length of any closed curve
circumference - the outer boundary, especially of a circidaga; perimeter - the boundary line of a circle
- the length of such a boundary
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- the boundary line of a figure, area, or

object
area - any particular extent of space or surface -a measurement of the size of a surface
- a geographical region; (expressed in square units)
volume - the amount of space, measured in cubic units, thatan - the amount of spaceccupied by a three

(

object or substance occupies. dimensional object or region of space
- amass or quantity, especially a large quantity, of somett  (expressed in cubic units)
- ameasure of the loudness or intensity ¢
a sound.
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(& 9/ (/ & - *, -1/&( & % 8&(&6 */(/ & % - -#8& -(/1 &I &
& # 8&(-/ # 5, & X (&6 */(/ & & u I( (- &( ( & 9&(
" 1& , &( & & 8" U - *( L %(% &! ( & 9 ([& /X (
-/ *11 ' & 5, & U -( c»1/,6 (& -/ 8! (&! " (# | #&(
PH#(7TL# 1Y #(, | X «& , / %("&(-/ - Sy, & -( - I( 4
*(/,(91 8! #0* ( (-7 (u - *, 1/ I (W (&-1(%( # U -( %( #&
[ # 4(& U -(1(#8 &/ & , 8" & * I # ~& *, X | # -] & 60 -
-/,1 e J&X °O("] SAGA (VA , H#HL1 /(J
Word Meaning in everydalife Scientific definition
mass - a body of coherent matter, usually of indefinite shay - a measure of the amount of matter contained
and often of considerable size in or constituting a physical body. In classical
- a collection ofncoherent particles, parts, or objects ~ mechanics, the mass of an object is related tc
regarded as forming one body the force required to accelerate it
weight - the amount or quantity of heaviness or mass; amol - the force with which an object near the Earth
a thing weighs another celestial body is attracted toward the
- a system of units for expressing heaviness or mass  center of the body by gravity
force - physical power or strength possessed by a living bt - any of various factors that cause a body to
- strength or power exerted upon an object; physical change its speed, direction, or shape (force is
coercion; violence vector quantity, having both maguade and
direction)
energy - the capacity for vigorous activity; available power - the capacity or power to do work, such as the
- the ability to act, lead others, effect, etc., forcefully  capacity to move an object (of a given mass)
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the application of force (exists in a variety of
forms, e.g. electrical, thermal, mechanical, etc
and can be transformed from one form to

another
power - abilityto do or act; capability of doing or - the source of energy used to operate a mach
accomplishing something or other system
- political or national strength - the rate at which work is done, or energy

expended, per unit time
- the number of times a number or exgssion is
multiplied by itself, as shown by an exponent

(Maths)

O # 1 % U & *, % ,U -1 & &/ (/& -& 8& & &hb,-1/-!

%" % |/ & (-# &(-/ -( & 18&/ ~& *, % ,U - # |/ 4 8! - # (
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¢, »,8& U -/ %/, # *, & ( *,(C M/ -/, 1 (#/1,11, 1 X

OH#H % %( - 1#18 /| 9& V8 #,( , % - &, / V1( AdD

*(#H % U -(% /( (#( [ (*9 & (*, I5(&/ #( X 1 # &(U -1 *(
- o # & (*N(# U -(*(-/ 02 9 (0, #8& [ *( -(*, -]*
% 416 X
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-G -, (& -(/ & /& ,c&-18 #POX °& V] & # -] & o (# %

, #& # 5 *(/ /8! ~& *X % -#( & '-*, % &/ U !I( & -/ & 6/ -1,
& , #& !, | & & 8 &U & ( -# &/ | #X 9C (/(

*(# % (, -T *# 16 AMD -( & -(( T&(&( (U *, % /

(% | (), -
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# | Level Subjects, Sulsubjects, Ages Title No of

Quest
D14 | easy Algorithms#Programming,51.4 Exploring the code of a robot game 10
M12 medium Biology#Genetics;116 Adopted chilld 8
M16 easy Biology#Viruses; 1’6 Biology of viruses: are viruses alive or dead? 14
M19 hard Chemistry#Organic compounds] 16 The secrets of caffeine 11
M11 medium Chemistry#Organic compounds, 16 Mercury in our food 8
M13  medium Chemistry#pH,-18 Is it acidic, alkaline or neutral? 12
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D15 easy Math#Algebra#Proportionds#4617 Feanmedian anthode o2 companie$alaries 10
G08 easy Math#Algebra,-18 Geometric Sequence in calculating virus cas 5
COVIEL9
G20 easy Math#Functions ;15 Sound Intensity 6
D03 medium Math#Geometry#Algebrd 584 6l7  Traveling to five European cities 7
D06 medium Math#Geometry#Algebrd, 584617 Distribution of spectators in a concert hall fol 11
safe social distancing rule
G02 medium Math#Geometry 1% pbRZ WR OHDVXUH WKH +HL. 7
G16 medium Math#Geometry;13 Oil Film Experiment 6
G19 hard Math#Geometry; 16 Whispering Galleries 7
G12 easy Math#Proportions; 154 Medical Math 6
G13 easy Math#Trigonometry154 The Cruises 5
D10 easy Physics#Algebra#Environmedf 14 Cheetahssprinterss Antelopesrunners 7
MO3  easy Physics#Astronomy 154 Which are light sourses 7
MO5 medium Physics#Geomett}15 Choosing glasses 7
MO04 medium Physics#Math#Mechanicd514 Electric bike versus car 6
G15 medium Physics#Mechanics1b4 The physics of volleyball 5
G06 easy Physics#Motion 18 Rate of Travel 6
D08 easy Physics#Motion-16 The scale of the astronaut 9
D16 medium Physics#Motion;16 Newton's cannonball 10
D07 medium Physics#Motion 1F#18+ The motion of a cyclist 9
D17 medium Physics#Motion 16418+ The Tesla Roadster and its space passenge 8
G10  hard Physics#Newton laws1716 The gravity of a planet 7
D11 medium Science#Geometry#Algebra514 (UDWRVWKHQHVY PHWKRG 8
M20 medium Science#Climate changd,514 Arctic and Antareti@omparisons & Similarities 11
M14 easy Science#Functions;1H4 Friend from another time zone 10
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é, %, & *,(# % * -l & & -# & -], & X % *(# % & &
%( % Lo, , % (, #8X ¥%*( !/ (, " /I (*9 & (
-# & (I #X
(',,%,AA«ob , &1 *,(# %
Problem Tittle From the ancient* E}% &E}puv §Z ESzZ_ 5} §8Z u} Ev "}E ]S }(
Difficulty level, Topics, Ages | Easy, Scienelath-GeometryAlgebraAstronomy, 1415
Problem Description There are two different problems, an ancient and a modern, with common concepts. We are
looking for sizes related to circular orbits around the circumference of the Earth, whether the
A EC o0} 3} 15U XPX 8}v usS E A EZ.u ESZ3Z}EE}BC
at 400 kilometers (such as the orbit of the ISS)!
Question/Question Hint Answer(s)
Type |(Subproblem) (help) (correct the
1st)
Fun Z §Z § ]Joe U8 8§Z v]vsS %E} oul}("E
Fact | $Z 8§ (JE*S %% €& ]Jv tX tZ]eS}v—e ~"dZ o0 u
by Euclid 2,300 years ago!
https://mathimages.swarthmore.edu/index.php/Rope_around_the Eart
ANSp € 8Z N Yvpv EGUuiid_ % E} o u
https://www.abc.net.au/science/surfingscientist/pdf/conundrum17.pdf
True/ | The perimeter of a circleifcumferencg is 2R R is the radius of the True
False circle
Multipl | Suppose a rope was tied taut around the Earth's circumference: " 6.28m
e Earth's equator. It would have the same ATZ<Z2N~Z ESZ[{ " 6.28 km
Choice | circumference as the Earth (83075 kn). radius) " 40,078 m
2 Gow much would the rope have to be Wk Lengthened rope: " 40,076
lengthened so that, if made to hover, it \ | EA =>ATZ2<Z~Z= km
would be one meter (H=1 m) off the groundii§ = A1Z2<272=12<7,
at all points around the Earth? How meters A =127 < Zhddefore:
is this lengthening (L) of the length of the =>A =12<Z, AE 3
rope (Cr=C+L)?
Fill the | Suppose that a supeirone travels, without stopping, around the The circumference is 11
gap | equatorialcircumference, which is 40,075 km, with a constant velocity ¢ divided by the velocityo
150 km/h. How many days will be required, approximately, to travel find the total hours, and
around the circumference? Give al®yit number, rounded to the nearest| the hours are converted
integer:
Fun | What is the International Space Station (ISS)? It is a large spacecraft it
Fact | around Earth. It serves as a unique science laboratory, where crews of
astronauts and cosmonauts livBeveral nations worked together to build
and use the space statiohttps:/Aww.nasa.gov/audience/forstudents/5
8/features/nasaknows/whatisthe-iss58.html
Fill the | The ISS orbits Earth at an average altitude of approximately 250 miles (Af & pu( E v W 1 42566
gap | km). How many kilometers is ttorcumferenceorbit of the ISS, around the | Ra: sum of the earth
equatorial circumference, if the equatorial radius is 6378 km? Chveigit radius + A (400) km
number, rounded to the nearest integer.
Fill the | If ISS travels atspeed of 28,800 km/h, how minutes does it take, for thg 42,566km divided by 89
gap | weightless laboratory, to make a complete circuit of Earth, without takif 28,800 km/h gives the
into account the rotation of the earth@ive a 2digit number, rounded to | hours, so convert the
the nearest integer/decade? hours to minutes
Fun "Z E ] §Z J/vs EvV S]}v 0 %o N S]}vM_ +§
Fact | onthe ISS experience 16 sunrises and sunsets each day. A tracker
developed by ESA, shows where the Space Station is.
https://www.esa.int/Science Exploration/Human_and_Robotic Explorg
n/International_Space Station/Where_is_the International Space Stg
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of the lesson

Problem 1 Swimming of bodies
Content Areas Physics, Maths, Technology
Duration of 2x 45 min

Lesson

Target grades, 8 grade, 1415

Age

Brief description | In the lesson:

1. Conditions of swimming, floating and sinking are introduced.

2. Experiments about gravity and buoyancy are conducted in pairs us
simulator.

3. Problems about swimming bodies are solved by applying a STEM Lal
method using an app

General - to apply a scientific method to solve a problem
objectives - to develops a skill of reading and understanding scientific texts
- to get an insight into physics connections with technology
- to develop literacy related to science and technology, creativity
systematic thinking
Particular - to know the following terms: gravity, buoyancy, density, swimm
objectives floating, sinking
- to know the formulas for calculating buoyancy and gravity
- to conduct experiments using a simulator
- to measure, collect and analyse data
Problem 2 Pythagorean Theorem
Content Areas Geometry
Duration of 45 min
Lesson

Target grades,
Age

9" grade, 1516

Brief description
of the lesson

In the lesson:
1. Theshort animation about Pythagorean theorem is watched.
2. Exercises about Pythagorean theorem are solved by applying a
Labyrinth method using an app.

General - to apply investigative learning methods to solve a problem;
objectives - to use Pythagorean theorem in real life situations to find solution.
Particular - to know about relations between legs and hypotenuse in a r
objectives triangle:

to know the formula for calcutmg measurement of legs an

hypotenuse of the right triangle
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Problem 3

Lifebuoy saves lives when needed

Content Areas

Physics, Mathematics, Technology

Duration of 0iS
Lesson
Target grades, 16-17

Age

Brief description
of the lesson

We willinvestigate how to minimize the time needed for a lifebuoy starting fi
a specific point on the perimeter of a pool to reach a particular point in the p¢

General - 8} % %0C ¢3p v3e[ IVIAo P }( uv](JEu
objectives situation
- to learn how to find an optimal solution by solving a minimizat
problem.
Particular - to train the students in the use of interactive applets,
objectives computational approaches to the problem.
Problem 4 Estimating the size of a molecule using aihfilm
Content Areas Chemistry, Physics, Mathematics
Duration of 018
Lesson
Target grades, 14-15

Age

Brief description
of the lesson

We will investigate through an experiment how oil mixes with water and hov
oil spill develops and tmeasure the size of an oil molecule. The activity is clg
related to the pollution of the sea.

General - to measure the size of the oil molecule with simple materials: olive

objectives water, small volumetric container, eyedropper, ruler, fi
powder/lycopodium powder (dried pollen), large dry tray, calculat

Particular - to synthesize knowledge and skills from many fields: phy

objectives chemistry, mathematics, and environmental studies to study
realistic problem (pollution from oil Ss).

Problem 5 Moving on the surface or around the Earth

Content Areas Physics, Mathematics, Mechanics, Environment

Duration of 2 *45 min

Lesson

Target grades,
Age

9th - 10th grade, ages: 156

Brief description
of the lesson

We discovetthree reatworld examples and one hypothetical, posing questi
about distances velocities, accelerations, safety and how speed can meg
difference between life and death.
1. orbits around the circumference of the Earth, whether they are very cloge
~ N"E}% _ SiusS E }ESZC & (& ~*n Z -« 8.
2. experiment with the "fastest sprinter" Cheetah vs the fastest "ldisance
runner" Antelopes,

3. movement of a bicycle.

General - using of interactive applets arghmification for problem solving
objectives - applying knowledge about motion in different situations
52| A/, & i, , 8& ! AA«® . &/



Particular - using the 2 main quantities lengtime and the 4 related quantitie
objectives distanceperimetervelocity-acceleration
- applying physical & mathematical formulas for the measuremen
the previous quantities
Problem 6 From the free fall to the orbit of the satellites
Content Areas Physics, Mathematics, Technology
Duration of 2 *45 min
Lesson

Target grades,
Age

10th - 11th grade, Ages: 167+

Brief description
of the lesson

We discover the main features of the gravity with two realrld examples ang
one hypothetical, posing questions about velocities, distances, masses, forc
the orbits:

1. study the fall of a parachutist,

2. experiment with the Newton's cannonball,

3o pv Z }( SZ d e0 Z} S E (}E <+ %]VP }pus }(

General - to use of interactive applets and gamification for problem solving
objectives - to apply knowledge about motion and force

Particular - to use the 3 main quantitiegengthtime-massand the 4 related
objectives guantitiesvelocityacceleratioaweight-force

- to apply physical & mathematical formulas for the measuremen

the previous quantities

Ref. No. 202-PT01KA201078645

Al, &]|53




ANNEX 7

STEM Labyrinth
LESSON PLAN 1

1. OVERVIEW

Lesson Topic

Swimming of bodies

Content Areas

Pressure of bodies

Duration ofthe
Lesson

2X 45 min

Target grades | 8 grade/ 1415
Age
Brief In the lesson:
description of 1. Conditions of swimming, floating and sinking areoduced.
the lesson 2. Experiments about gravity and buoyancy are conducted in pairs using
simulator.
3. Problems about swimming bodies are solved by applying a labyrinth
method using an app.
2. LEARNING OBJECTIVES
General Studens:
objectives x can apply acientific method to solve a problem.
x has an overview of terms in physics and can use them;
x develops a skill of reading and understanding scientific texts;
X gets an insight into physics connections with technology.
x develops literacy related to science anachnology, creativity ang
systematic thinking.
Particular Studens:
objectives x knows the following terms: gravity, buoyancy, density, swimming, floati
sinking;
x knows the formulas for calculating buoyancy and gravity;
x conducts experiments usingsamulator;
X measures, collects and analyses data;
x solves problems.
21st century x critical thinking and problem solving;
skills gained x creativity;
X communication and cooperation;
x management and use of information;
x using ICT.
3. METHODOLOGY
Teaching x slideshow
methods X video
X cooperative learning;
Teaching x discussion
techniques X problem solving,
x conducting experiments.
Prerequisites | Student

knows units of mass, gravity, buoyancy, density and the constant of gr
can conduct experiments using a simulator;

can calculate a mass of a body, values of buoyancy andygravi

can read instructions and follow them;

solves problems using the labyrinth method.

Materials

X |X X X X X

video;



https://docs.google.com/presentation/d/1jFe0PPuRzJmh8WU66i7414RTh-BZ7d-K0dovxD3SK1Y/edit?usp=sharing
https://www.youtube.com/watch?v=eSc6N4zj3Zk

I

I

: x Simulator;

I https://phet.colorado.edu/sims/html/density/latest/density en.htm

: x computer with internet connection, projector;

[ x worksheeton paper or online;

: x computers for students;

: x MobileApp Stem Labyrinth;

I x writing implements.

: Resources use( x Google Docs

I | by the teacher x GoogleSlides

: x Youtube

| x Transum

: x simulator;

I https://phet.colorado.edu/sims/html/density/latest/density _en.html

: Resources for x Google Docs

I | the students x simulator of experiments in physics;

: https://phet.colorado.edu/sims/html/density/latest/density _en.html

I x MobileApp

! [4.  IMPLEMENTATION (organization of the lesson)

I

: Introduction/ Motivation (20 min)

: x Greetings, introduction of the content and aims of the lesson.

I x Introductoryvideg;

: x Discussion on the video watched. Students find examples of swimpoidigs from the rea

I world.

: x The teacher draws a map onto a blackboard or a screen.

I

: Main Activity (50 min)

1 1. The teacher divides students into pairs usimgnsum

: 2. The teacher introduces the steps of the activity and gives each pair a worksheet.

1 3. Students:

: o Familiarize themselves with the worksheet, the teacher explains what to do.

1 o0 dothe first three exercises about theory. The teacher helps if needed.

: 0 open the simulator on the internet.

I 0 conduct experiments, fill the tables with data, perform calculations.The teacher |

: if needed.

I 0 introduce the results of experiments thepnducted and results of discussions.

: 0 solve example exercises on worksheets.

i 4. Teacher concludes the topic shortly.

: Reflection/Closing Activity (20 min)

: x  Students solve the task about swimming of bodies in the app made using the lalgatithd.

I x The teacher concludes the lesson and introduces homework.

: 5. EVALUATION / ASSESSMENT

: Assessment x real world problem solving skill;

1 | Type: X cooperation and communication;

: (what is x critical thinking;

| | measuring, x creativity.

: assessing) _

S — e
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https://phet.colorado.edu/sims/html/density/latest/density_en.html
https://docs.google.com/document/d/1DHnm3yp0aXQ5H5BTCf0lKxvsSFaJ9Eqy/edit?usp=sharing&ouid=109867139070478083504&rtpof=true&sd=true
https://www.transum.org/Software/RandomStudents/Default.asp
https://phet.colorado.edu/sims/html/density/latest/density_en.html
https://phet.colorado.edu/sims/html/density/latest/density_en.html
https://www.youtube.com/watch?v=eSc6N4zj3Zk&ab_channel=KhanAcademyIndia-English
https://www.transum.org/Software/RandomStudents/Default.asp

6. Realworld application

Students find examples of swimming bodies from the real world. They take photos of these a
them to illustrate exercises which they make themselves.
7. Assignment

Students make an exercise about swimming bod&sg Google Docs. It should consist of two part
sheet with a problem and a sheet with an answer including a full solution.

8. Extension

-
|
|
|
|
|
|
|
|
|
|
|
: Homework:
|
|
|
|
|
|
|
|
|
[ =}

AuthorW : EA] <]Ju-$ l‘/’l
- 4

NAME: ..o S W YYYYYYYYYYX

Swimming, floating, sinking

1) Name swimming conditions:

} C cAJus J(Y

2) Fill in the gaps.

Swimming Floating  Sinking

dZ } C ]e ]v o]<p] Y YYYYY YYYYY YYYYYY

Comparedensities of the body and the liquid>=<) &, E EYYQaE EYYCT

Comparebuoyancy andyravity of the body> = <) FE YYR FEYY, K YYX

3) Compare swimming and floating.
Similarities: Y Y Y YYYYYYYYYYYYYYYYYYYYYYYYXYYYY
J(( EV W YYYYYYYYYYYYYYYYYYYYWHYXYYYYYYYY

4) Open the websiténttps://phet.colorado.edu/sims/html/density/latest/density _en.html 'l‘:/
____________________________________________________ v
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https://phet.colorado.edu/sims/html/density/latest/density_en.html

Taskl

Turn on introSelect the tweblock model from the right cornefhen choose wood and brick as
materials. Set the weight of both bodies to 4kg.

Mark in table:

- How much gravity applies to a wooden block on the ground? Calculate.
- Place the wooden block in the water. What do you notice?

- What is the buoyancy of the wooden block in the water? Galeu

- Mark in the table whether the body is swimming, floating or sinking.

- How much gravity applies to a brick on the ground? Calculate.

- Put the brick in the water, what do you notice?

- How much buoyancy applies to the brick in the water? Calculate.

- Mark in the table whether the body is swimming, floating or sinking.

wood: Volume Gravity Buoyancy Does the body swim, float or sink?

on the ground

in the water

brick: Volume Gravity Buoyancy Does the body swim, float or sink?

on the ground

in the water

Discuss why a wooden block has a bigger buoyancy in the water than a brick.
LCEECER R COR COR R COR COR R SR GO (O SO (O (O SO (AR (A (O (R (A SO (R GO GO (R (R COR (O (AR (R <4
LCER CER GO (AR (R CER CAR (AR (R COR AR CAR (AR (O AR R (O (O (O CR GO (R (O (R A (O (R (R R (R (4

Task2

Now set the same bodies to equal volume.

Mark in table:
x the mass of both bodies on the ground.

x gravity applying to both bodies.

x place the bodies in the water. What do yoatice?

X YYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYY

x buoyancy applying to both bodies.

x find out how much the body masses seem lighter in the water.
=7
U/

___________________________________________________ -
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Mass Gravity Buoyancy The body mass in the water

wood

Discuss why bodies seem to lighter in water? When justifying, use the terms gravity and

|

|

|

|

|

|

|

|

, |
brick 1
|

|

|

|

|

buoyancy. :
|

YYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYY:YYYY
YYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYINYYY

5) Mark in the formula of buoyancy the following symbols and their units.

=0V
Name of the symbol Symbol of the unit Name of the unit

=

How much of the buoyancy force is applied to a wooden block with a volume of 10 m3 Wheri
sinked completely in water? The density afater is 1000 kg / m3. 1

1
Granite stone with a volume of 500 cm3 is placed entirely in the water. How much extra force must be
applied to it so that it does not sin. The density of water is 1000 kg / m3, the density of granite is 260p
kg / m3. I

Usedmaterials: 1

) I

x http://opig.ee |

x Pixabay.com =7
____________________________________________________ »
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Annex7.2 Presentation

Condi’tidns/c;f swimming
body

2022

The bodies in the water are affected by two forces - the
gravity affecting the body, which is directed down, and
the buoyancy of the fluid that is directed up.

PP
\ TPt /

I/

Buoyancy is equal to gravity Buoyancy is less than gravity

Characteristics of swimming:

1. The body is partially fluid. (Output fluid mass = body mass)

2. If the gravity is less than the buoyancy, Fg < Fb, the body will rise to
the surface. The body rises out of the water so that buoyancy and
gravity affecting the part of the body underneath water become equal,
as a result the body swims. Fg = Fb

3. The average density of the body is less than the density of the liquid.
P, <P,

Characteristics of floating:

1. The body is fully in the liquid.

2. The body's buoyant force is equal to the body's
gravitational force. Fb = Fg

3. The average density of the body is equal to the density of
the liquid. p, = p,

Characteristics of sinking:

1. The body is fully in the liquid.

2. The body's buoyant force is less than the body's gravitational force.
Fg>Fb

3. The average density of the body is higher than the density of fluid.

P, P

Whether the body sinks, swims or floats depends on the density of the body and
the liquid.

® According to the Archimedes principle, the buoyancy depends on the density

of the liquid and the volume of the body:
F.=pgV.
e We can analogously express the gravitational force of the body FE =m,g
through its density p, and volume V using the formula

Fg:pbg V.

Used literature and photographs

- Partel, E., Loide R-K. (2018). Physics Form 8. Tallinn: Koolibri
- Pixabay. com

Thanks for the attention!

—_—

(&8

——
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STEM Labyrinth
LESSON PLAN 2

1. OVERVIEW

Lesson Topic

Pythagorean Theorem

Content Areas

Geometry

Duration ofLesson

45 min

Target grades/ Age

9" grade/ 1516

Brief description of
the lesson

In the lesson:
1. The short animation about Pythagorean theorem is watched
2. Exercises about Pythagorean theorem are solved by applying a
labyrinth method using an app.

2. LEARNING

OBJECTIVES

General objectives

Student:
x can apply investigative learning methods to solve a problem;
x uses Pythagorean theorem in real life situations to find solution.

Particular objectives

Student
x knows about relations between legs antpotenuse in a righ
triangle:
x knows the formula for calculating measurement of legs and
hypotenuse of the right triangle
solves problems.

21st century skills
gained

critical thinking and problem solving;
managing and using information;
usingICT.

X X X |X

3. METHODOLOGY

Teaching methods

X cooperative learning;
X peer teaching.

Teaching x discussion;
techniques x problem solving,
Prerequisites Student
x knows units of distance;
x can calculate squares and square roots;
x can find dimensions of legs ahgipotenuse in a right triangle;
x can read and follow given instructions.
Materials X a video- https://www.youtube.com/watch?v=elr2w5jrFbQ
X acomputer with internet connection, projector;
x tablets for students
Resources used by x Google Classroom
the teacher x Youtube
x Classroomscreen. com
X
Resources for the x Google Classroom
students x STEM Labyrinth app
4. IMPLEMENTATION (organization of the lesson) _
Introduction/ Motivation (10 min) H
____________________________________________________ v
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https://www.youtube.com/watch?v=elr2w5jrFbQ

Greeting, introduction of the topic and the aims of the lesson.
Introductoryvideo.
Discussion based on the watched video. Students find examples from their daily lives

Main Activity (30 min)

N

The teacher pairs up th&tudents by using Classroomscreen.

The teacher introduces the activity and the work principle of the STEM Labyrinth app,
The teacher writes on a blackboard or shows with the projector all possible problems r
to the Pythagorean theorem.

Students:

* familiarize themselves with the STEM Labyrinth App

* find suitable problems for Pythagorean Theorem . Two different problems per pair
*solve the problems separately

*compare with peer the results they have got

*pairs introduce theiresults to the classmates.

Teacher makes a leaderboard of the thimest resultsy using the STEM Labyrinth App

*** For the faster pairs teacher gives extra exercises from
https://www.ixl.com/math/geometry/pythagoreartheorem

Reflection/Closing Activity (5 min)

The students give feedback tfie learning process with the STEM Labyrinth App
The teacher concludes the lesson.

9.

EVALUATION / ASSESSMENT

Assessment Type: x Problem solving skill
(what ismeasuring,

Cooperation and interaction

X
assessing) x  Critical thinking skill
Evaluation tools X
(instruments)

Grading model

6.

Realworld application

The students solve realorld problems

7.

Assignment

Oral feedback

8.

Extras
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https://www.youtube.com/watch?v=elr2w5jrFbQm/watch?v=IqV5L66EP2E&ab_channel=It%27sAumSumTime
https://www.ixl.com/math/geometry/pythagorean-theorem

ANNEX 9 STEM Labyrinth
LESSON PLAN 3
1. OVERVIEW
Lesson Topic Lifebuoy saves lives when needed
Content Areas Physics, Mathematics, IT
Duration of 018
Lesson
Target grades/ | 1617
Age
Briefdescription | We will investigate how to minimize the time needed for a lifebuoy startin

of the lesson

from a specific point on the perimeter of a pool to reach a particular poinf
the pool.

2.LEARNING OBJECTIVES

General To enablestudents to apply their knowledge of uniform linear motion ir|

objectives novel situation. To learn how to find an optimal solution by solvin
minimization problem.

Particular To train the students in the use of interactive applets,domputational

objectives approaches to the problem.

21st century skills
gained

Computational methods as an integral mathematical tool and the use of
interactive applets to facilitate computation.

21st century skills:

{ &]S] o S$Z]vl]vP
{ }oo }& S]}v

{ HEYlenSinquiry

{ W & }-solving

x Imagination

3.METHODOLOGY

Teaching methody

x Teacher 1 (EC1): Teacher of PhysiEsaching of uniform linear motio
and/or uniformly accelerated motiori Classroom

X Teacher 2(EC2): Teacher of Mathematics Teaching optimizatior
problems t Classroom

X Teacher 3 (EC3): Teacher of Mathematics or IT teachesiching how tq
transform a problem to an interactive applet and how to approach
solution with computational method$ IT Lab

The coordinator may be th€&eacher of Mathematics

Teaching methods:

{ The Discussion Method

x Cooperative learning

{ A § pcentied Approach to Learning

Teaching Discussion, problem solving, experimentation, mathematical
techniques computational calculations
Prerequisites Students are taught the calculation of distance and time in uniform lin
motion
Materials Whiteboard/interactive board/flipchart, STEM Labyrinth Mobile App, stud
handout(s), calculator
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Resources used | Whiteboard/interactive board/flipchart, computer with suitable softwar
by the teacher videos, handouts, laboratory, STEM Labyrinth Mobile App

Resources for thel Physics/Chemistry/Mathematics teachers, handouts, graph paper, calcul
students STEM Labyrinth Mobile Ap

4. IMPLEMENTATION (organization of the lesson)

Introduction/ Motivation (10 min)

Activities of the teacher(s)and studer{tseation of interest, reference to real value issues, relat
to background experiences etc.)

- Discussion of issu@ninimizing time of intervention to save lives)

- Discussion of background knowledge

- Discussion of main activity

Main Activity (30 min)

Development activities (preparation for practice)
- Students are divided into groups and asked to formulate thoughts and arguments to
- alayout plan
- Carry out appropriate calculations
- Decide the procedure that will lead them to the optimal solution sought (for exar
experimentation)
Practicing actities (guided practice>free practice)
- Students carry out their plan
- Teacher supervises activity
- Students work on handout(s) and draw conclusion(s)

Reflection/Closing Activity (5 min)

Activities of the teacher(s)and students
- Students submitesults to the teacher
- Teacher summarizes results and guides students to draw final conclusion

5. EVALUATION / ASSESSMENT

Assessment Type - Teacher assesses design skills and gwmaoik skills during activity
(what is - Teachemassesses critical thinking and mathematical and
measuring, computational skills through handout

assessing) - Teacher assesses the students' knowledge through the Stem

Labyrinth Application
*Pre-Activity, ActivityEmbedded, PosActivity Assessment

Evaluation tools | Activity handout(s) (formative assessmer8); EM_abyrinthMobile App after
(instruments) concluding the activity after concluding the activity

6. Realworld application

- where it can be applied

- design questions to put the students in redife situations (the Least Action Principle in Phyj
can be discussed as a generalization)

- invite guest speakers

- real world research

7. Assignment

Study behavior of light as an extension
Ask students to consider other caseswhimization/maximization
Report back to the class

Author:Agios Georgios Lyceum
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ANNEX 10 STEM Labyrinth
LESSON PLAN 4
1. OVERVIEW
Lesson Topic Estimating the size of a molecule using an oil film
Content Areas | Chemistry, Physich)athematics
Duration of 018
Lesson
Target grades/ | 14-15
Age
Brief description| We will investigate through an experiment how oil mixes with water and hq
of the lesson an oil spill develops and to measure the size of an oil molecule. The activil
closely related to the pollution of the sea.
2.LEARNING OBJECTIVES
General The purpose of the activity is to measure the size of the oil molecule with si
objectives materials: olive oil, water, small volumetric container, eyedropper, rdleg
powder/lycopodium powder (dried pollen), large dry tray, calculator.
Particular The activity enables students to synthesize knowledge and skills from mar
objectives fields: physics, chemistry, mathematics, and environmental studies to stud
realistic problem (pollution from oil spills).
21st century The atomic and/or molecular structure of matter (otherwise kinetic theory ¢
skills gained matter) is one of the basic concepts of science at all levels. Knowledge of
size ofatoms/molecules is important and necessary for a better understand
of the importance of atomic theory.
21st century skills:
x Creativity and Critical thinking
x Collaboration
x  Curiosity and inquiry
x Problemsolving
x Perseverance
3.METHODOLOGY
Teaching x Teacher 1 (EC1): Teacher of Physi€gaching of the Atomic Theory
methods Matter - Classroom
Teacher 2 (EC2): Teacher of Chemistiyeaching oilvater interaction-
Shape of oil molecule
Teacher 3 (EC3): Teacher of Mathemati¢gaching gemetric volumes-
processing of algebraic formulaproportions.
The coordinator may be the Teacher of Physics.
Teaching methods:
x Cooperative learning
X  Studentcentred Approach
Teaching Discussion, problem solvingxperimentation, mathematical and computation
techniques calculations
Prerequisites Kinetic/atomic theory of matter, basic behaviof oil on water, shape of oi
molecule, simple algebraic manipulation
64| A/, & &, , 8& 1! AA«®° . &



Materials Whiteboard/interactive board/flipchart, STEM Labyrinth Mobile App, stud
handout(s)Jaboratory with suitable equipment (large shallow tray, clean wal
olive ail, fine powder/lycopodium powder, dropper, ruler, means of dispo
used water)

Resources used| Whiteboard/interactive board/flipchart, computer with suitable softwar
by the teacher | videos, handouts, laboratory, STEM Labyrinth Mobile App

Resources for | Physics/Chemistry/Mathematics teachers, handoiabpratory, STEM
the students Labyrinth Mobile App

4. IMPLEMENTATION (organization of the lesson)

Introduction/ Motivation (10 min)

Activities of the teacher(s)and studer{tseation of interest, reference to real value issues, relat
to background experiences etc.)

- Discussion of issue (oil spillages / sea pollution)

- Discussion of background knowledge

- Discussion of main activity

Main Activity (30 min)

Development activities (preparation for practice)
- Demonstration of equipment and discussionppbcedure
- Safety precautions
- Discussion of mathematical procedures

Practicing activities (guided practiefree practice)
- Students carry out their plan
- Teacher supervises activity
- Students work on handout(s) and draw conclusion(s)

Reflection/Closing Activity (5 min)

Activities of the teacher(s)and students
- Students submit results to the teacher
- Teacher summarizes results and guides students to draw final conclusion

5. EVALUATION / ASSESSMENT

Assessment - Teacher assesses design skills and gweaonk skills during activity
Type: - Teacher assesses critical thinking and mathematical skills through
(what is handout

measuring, - Teacher assesses the students' knowledge through the Stem Laby
assessing) Application

*Pre-Activity, ActivityEmbedded, PosActivity Assessment

Evaluation tools| Activity handout(s) (formative assessmer8)lEM LabyrintMobile App after
(instruments) concluding the activity after concluding the activity

6. Realworld application

- where itcan be applied

- design questions to put the students in reidife situations
- invite guest speakers

- real world research

7. Assignment

Study a specific oil spillage in the sea near Cypnghow the authorities dealt with it. Report th

results of the study to the class.

Author: Agios Georgios Lyceum
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ANNEX 11 STEM Labyrinth
LESSON PLAN 5
1. OVERVIEW
Lesson Topic Moving on the surface or around the Earth
Content Areas Physics, Mathematics, Mechanics, Environment
Duration of Lessor| 2 * 45 min
Target grades/ Age 9th - 10th grade, ages: 156
Brief description off We discover the main features of motion, the distance, the velocity, the
the lesson acceleration and théme with three realworld examples and one

hypothetical

1. study of the sizes related to circular orbits around the circumference @
§Z ESZU AZ 8Z E 82 C E A EC o} 3} 18
far (such as the orbit of the ISS),

2. experiment with the "fastest sprinter" Cheetah trying to reach the fastg
"long-distance runner" Antelopes,

3. observation of the movement of a bicycle that starts moving, accelerg
moves at a constant velocity and finally decelerates to stop.

The quetions for these real journeys on the surface and around the Eart
are about distances velocities, accelerations and safety. Speed can meq{
difference between life and death.

2.LEARNING OBJECTIVES

General objectives|

x using of interactive applets and gamification for problem solving
x applying knowledge about motion in different situations

Particular
objectives

X using the 2 main quantities lengtime and the 4 related quantities
distanceperimetervelocityacceleration

x applying physical & mathematical formulas for the measurement
the previous quantities

21st century skills
gained

using and processing information
critical thinking and problem solving
curiosity and inquiry

collaboration

X X X X

3.METHODOLOGY

Teaching methods x collaborative learning
X gamification
Teaching X brainstorming
techniques X experimentation
X problem solving
Prerequisites can read and follow given instructions
can calculate powers and roots
can use the basic formulas of:
distanceperimetervelocityacceleration
Materials good internet connection

whiteboard and/or interactive board and/or flipchart
tablets (one tablet per two students)
STEM Labyrinth App installed in the tablets

Resources used by
the teacher

I03Guidelines
104 Learning Modules
STEM Labyrinth App




Doukas School Problems 12, 10 and 07
(given at the Implementation Section)

Resources for the - YouTube and relates links
students - STEM Labyrinth App
Web-based Apps

(linksare given at the Implementation Section)

4. IMPLEMENTATION (organization of the lesson)

Introduction/ Motivation (15min)

- Introduction of the topic and the aims of the lesson

Two introductory videos

- Springboks Antelopes vs Cheetahgild Africa
- Where is the International Space Statfon

Main Activity 2*30 min)

ok

No

Discussion: What are the common and the different concepts about motion in the above
videos? What are the differences between distance and position, about moment, minute
time?

Play with the App: DI2W &} o u "& E}u §Z ~"E}% E}IUV EZS }(EBH
doc file

Discussion: How quickly our position can change? We can divide distance by time, but v
alsodivide time by distance? What's the difference? What we decided?

Play with the App: DIOWE} o u » Z & Ze+ Ae<(docEia)} %o

Discussion: What distances they must have in order for a chase to succeed or fail? Sucq
one animal is a failure for the other and vice versa. Spegdmean the difference between
life and death.

PresentationWhat are the safety reminders to keep cyclists 8afe

Play with the App: DOYW E} o u ~dZ wu}S]}v_(docfiles o]-$S

Discussion: What are the maximum permitted speed for bicycles? What are the speed o
satellites?Howfast can the speed change? What does this mean? What is the accelerati
satellites?

Note: All theneeded physical & mathematical formulas for the measurement of the quant]
are given to the ANNEX..1

Reflection/Closing Activitgg min)

The students submit results from the apps to the teacher

The students give feedback of the learnprgcess with the STEM Labyrinth App

The teacher or the students summarizes results and the teacher guides students tq
final conclusions

5. EVALUATION / ASSESSMENT

Assessment Type: - Score assessment from the STEAbyrinth App (indicative)

(what is © YR 0]8 8]A  ee eou v3 }( oSu VSEe[ % ES] ]
measuring, Vv VeA EJVP }( & Z EJ[e <p *8]}ve

assessing) - YU 0]8 8]JA  ee eeu v3 }( *3p vSe[ oo }E

activities
JRe
____________________________________________________ »

Ref. No. 2024-PT01KA201078645 Al, &|67



https://www.youtube.com/watch?v=qr5Sru8gGSk
https://www.esa.int/Science_Exploration/Human_and_Robotic_Exploration/International_Space_Station/Where_is_the_International_Space_Station
https://docs.google.com/document/d/1xsnWMOQT-se2b-4YxZR6biCZWw4ZuDnF/edit?usp=sharing&ouid=104543284679880525313
https://docs.google.com/document/d/1BqTzTonkuW7SHo3HcIrFSuNufLyEgNzq/edit?usp=sharing&ouid=104543284679880525313
https://cdn.caask.ca/s3fs-public/Bike%20Safety%20Infographic.pdf
https://docs.google.com/document/d/1YQVyNkW2pBcqAH4TrobOxzn8zjXcDCLr/edit?usp=sharing&ouid=104543284679880525313

Evaluation tools - Scoring measurement of tf&TEM LabyrintApp (optional)
(instruments)

6. Realworld application

design questions to put the students in similar or other #idal situations (the question
can also be asked by the students)
real world research of similar cases

7. Assignment

experimentation with the links of the "Fun Facts" of the 3 problems:
dZ v ]vS %E&} oul}( "E}% E}luv §Z ESZ_
https://mathimages.swarthmore.edu/index.php/Rope _around _the Earth
https://www.abc.net.au/séence/surfingscientist/pdf/conundrum17.pdf
Cheetahs and antelopes are savanna animals that have a pregi@yprelationship
https://www.britannica.com/list/the-fastestanimalson-earth, Springboks Antelopes vs
Cheetahs | Wild Africa | BBC Earttitps://www.britannica.com/animal/cheetakmammal
https://www.britannica.com/animal/pronghorn
European laws and safety about the bicycle
https://en.wikipedia.org/wiki/Electric_bicycle lawhttps://caask.ca/aboutcaa/advocacy
safety/bikesafety
The story and the STEAM behind my bike,
https://drive.google.com/file/d/1tyXJiyDt oRywHeM3F96 WhbTI43w4 fQ
What is the International Space Statiom®ps://www.nasa.gov/audience/forstudents/5
8/features/nasaknows/whatis-the-iss58.html. Where is the International Space Station?
https://www.esa.int/Science Exploration/Human_and Robotic Exploration/Internationall

ace Station/Whereis the International Space Station

Author:Yannis Kotsanis, Spyros Mondelos

Relations" Google Drive LiDk

The Real-World of the Length, the Time, the Mass and their Relations
STEM LABYRINTH The paths of the 3 fundamental system of units (m-s-kg) to the main derived units (m?, m?, rad, kg/m?, m/s, m/s?, N, J and W)

LENGTH -s.d, x, h TIME -t MASS -m
meter- m secon ilogram: kg
angle - ¢ area- A velocity - v
®=S/R:rad.® A=x; Xz mZ v=sit m/s period - T

me -V acceleration-a grav accel-g centr accel-a
V=Ax;: m? a=vit m/s? g=W/m- m/s? a=v/R- m/s?

density - p force - F=ma weight- W=mg centr force - F-mR
p=m/V- kg/m?® Newton: N (kg m/s?) Newton:- N (kg m/s?) Newton: N (kg.m/s?)

quantity - symbol

e - ' | m
I ‘ y
Force ENERGY

© o [ o o | e e | e o | oo | o
The Cheetahs | The “rope”| STEMLabyih
motion ofa v

The
s fall of the Newton's
cydlist Antelopes

parachutist

& the orbit
around the
Earth

Ifographic Design & Cortert - V. Kot:

ANNEX 11.The Infographic ofThe ReaWorld of the Length, the Time, the Mass and thei
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https://mathimages.swarthmore.edu/index.php/Rope_around_the_Earth
https://www.abc.net.au/science/surfingscientist/pdf/conundrum17.pdf
https://www.britannica.com/list/the-fastest-animals-on-earth
https://www.youtube.com/watch?v=qr5Sru8gGSk
https://www.youtube.com/watch?v=qr5Sru8gGSk
https://www.britannica.com/animal/cheetah-mammal
https://www.britannica.com/animal/pronghorn
https://en.wikipedia.org/wiki/Electric_bicycle_laws
https://caask.ca/about-caa/advocacy-safety/bike-safety
https://caask.ca/about-caa/advocacy-safety/bike-safety
https://drive.google.com/file/d/1tyXJiyDt_oRywHeM3F96_WbTl43w4_fQ
https://www.nasa.gov/audience/forstudents/5-8/features/nasa-knows/what-is-the-iss-58.html
https://www.nasa.gov/audience/forstudents/5-8/features/nasa-knows/what-is-the-iss-58.html
https://www.esa.int/Science_Exploration/Human_and_Robotic_Exploration/International_Space_Station/Where_is_the_International_Space_Station
https://www.esa.int/Science_Exploration/Human_and_Robotic_Exploration/International_Space_Station/Where_is_the_International_Space_Station
https://drive.google.com/file/d/15JkPNMjwdN6LDQdYeCP3l6m0gl-Zqilh

ANNEX 12 STEM Labyrinth
LESSON PLAN 6
1. OVERVIEW
Lesson Topic From the free fall to the orbit of the satellites
ContentAreas Physics, Mathematics, Technology
Duration of Lesson 2 * 45 min
Target grades/ Age 10th - 11th grade, ages: 167+

Brief description of the
lesson

We discover the main features of the gravity with two realrld
examples and onbypothetical:

1. study the fall of a parachutist (parachute jumper) with or withd
air resistance, with or without the use of a parachute,

2. experiment with the Newton's cannonball

IX 0o puv Z }(8Z d o0 Z} 38 E (}JE& -
gravitational grip.

The maimuestions for these real journeys are about velocities,
distances, masses, forces and the orbits.

%o]\

2.LEARNING OBJECTIVES

General objectives

X using interactive applets and gamification for proble
solving
x applying knowledge about moticaind force

Particular objectives

x using the32 main quantitiedength-time-massand the 4
related quantitiesvelocityacceleratioaweight-force

x applying physical & mhematical formulas for the
measurement of the previous quantities

21st century skills gained

using and processing information
critical thinking and problem solving
curiosity and inquiry

collaboration

X X X X

3.METHODOLOGY

Teaching methods

collaborative learning
gamification

Teaching techniques

brainstorming
experimentation
problem solving

X X X[ X X

Prerequisites

can read and follow given instructions

can calculate powers and roots

can use the basic formulas of:
velocityacceleratioaweight-force

Materials

good internet connection

whiteboard and/or interactive board and/or flipchart
tablets (one tablet per two students)

STEM Labyrinth App installed in the tablets

Resources used by the
teacher

I0O3Guidelines
104 Learning Modules
STEM LabyrintApp
- Doukas School Problems 09, 16 afid 1
(given at the Implementation Section)

Resources for the students

YouTube and relates links

Ref. No. 2024-PT01KA201078645




STEM LabyrintApp
Web-based Apps
(links are givemt the Implementation Section)

4. IMPLEMENTATION (organization of the lesson)

Introduction/ Motivation (15min)

- Introduction of the topic and the aims of the lesson

Two introductory experiments

- Classroom experiment and discussion: Throwingdifferent paper sheets

- t 8 ZJvP AdZ +SE}V pud3-— L% EJu v3 A]SZ Z uu E
https://www.youtube.com/watch?v=2VfhztmK9zI

Main Activity 2*30 min)

1. Discussion: What can cause flaél and delay or accelerate the fall?

2. t§ Z]vP §Z A] }W ~ }Ao]JvP oo v ( 8Z E- ( oo]vP ]Jv A
vacuum chambemfttps://www.youtube.com/watch?v=E4&fukEgs

3. Playwith the App: DOOSW E} o u *"dZ ( o0 }( SZdocdhileE ZusS]esS_

4. Discussion: The free fall and the horizontal shot

5. Play withthe App: DI6W E} o0 u ~dZ E AZ}v[e(dovfildv oo

6. Discussion: From free fall to the law of universal gravitation

7. Playwith the App: D1IFTW&E} o u "dZ d .0 dpcfld E E_

8. Discussion: The speed of satellites. Depends on what?

9. Note:All the needed physical & mathematical formulas for the measurement of the quan

are given to the ANNEDR.1

Reflection/Closing Activitgg min)

The students submit results from the apps to the teacher

The students give feedback of the learning process wittS{(hEM LabyrintApp

The teacher or the students summarizes results and the teacher guides students tq
final conclusions

5. EVALUATION / ASSESSMENT

Assessment Type: - Score assessment from the STEM Labyrinth App (indicq
(what ismeasuring, - YW 0]8 8]A  ee eou v3 }( *3u Ve[ %o
assessing) ] pee]}v v veA E]JVP }( 8 Z EJ[- ¢

YU 0]8 8]A  ee eeu v3 }( e3p v3e[ }o
the activities

Evaluation tools - Scoring measurement of tf8TEM LabyrintApp (optional)
(instruments)

6. Realworld application

design questions to put the students in similar or other #idal situations (the question
can also be asked by the students)
realworld research of similar cases

7. Assignment

experimentation with the links of the "Fun Facts" of the 3 problems:
The experiment of Newton's cannonbditips://en.wikipedia.org/wiki/Newton s_cannonball

Wo C A]3Z 8Z ]Jvd & 38]A «Jupo 3]}v “"E AS}v[s vv}v_
https://physics.weber.edu/schroeder/software/NewtonsCannon.html



https://www.youtube.com/watch?v=ZVfhztmK9zI
https://www.youtube.com/watch?v=E43-CfukEgs
https://docs.google.com/document/d/10AK6_3QdIlD5oN_XkhyV_OQ6pg8SXl6P/edit?usp=sharing&ouid=104543284679880525313
https://docs.google.com/document/d/1DsWbpKgxKmE_8gXuhZ6f9GkjrdNEsUTF/edit?usp=sharing&ouid=104543284679880525313
https://docs.google.com/document/d/1dFL3S8gUyPySEZ70C8Hyy4djmjIPxVok/edit?usp=sharing&ouid=104543284679880525313
https://en.wikipedia.org/wiki/Newton%27s_cannonball
https://physics.weber.edu/schroeder/software/NewtonsCannon.html

|

Useful information about the orbital velocity of satellites and planets:
https://en.wikipedia.org/wiki/Orbital spee@nd the escape speddm Earth's surface:
https://en.wikipedia.org/wiki/Escape_velocignd how to calculate orbital velocity:
https://fenochko.com/blog/newtonscannonbaland-orbital-velocity

Thestory of lauching the the Tesla Roadstéips://where-isteslaroadster.spacand where is
now live...https://where-isteslaroadster.space/live

Author:Yannis Kotsanis, Spyros Mondelos

ANNEX 2.1 The Infographic ofThe ReaWorld of the Length, the Time, the Mass and their
Relations" Google Drive Link

E The Real-World of the Length, the Time, the Mass and their Relations g?ﬁé’g,ﬂ’é,ﬁ,_

STEM LABYRINTH The paths of the 3 fundamental system of units (m-s-kg) to the main derived units (m2, m?, rad, kg/m?, m/s, m/s?, N, J and W)

LENGTH -s,d,x,h  TIME -t MASS -m

meter- m second: s kilogram: kg
angle - @ area-A velocity - v
@=S/R: rad, ® A=X; Xy m? v=sit: m/s period-T
T=t/N: s
volume -V acceleration-a  grav. accel-g  centr accel-a
V=Axs: m a=vit: m/s? g=W/m: m/s? a=v¥R: m/s?
density - p force - F=ma weight- W=mg centr. force - F=mv?R
p=m/V: kg/m* Newton: N (kg.m/s?) Newton: N (kg.m/s?)  Newion: N (kg.m/s?)

quantity - symbol
unit: symbol

SPACE MOTION FORCE ENERGY
t STEMLabyrinth
The Cheetahs | The “rope” 2 The The The
motion ofa vs &the g’g’]'t fall of the Newton'’s Tesla
" around the By
cydlist Antelopes Earth parachutist | cannonball | roadster car

These words are something we hear a lot. In everyday life they have STEM Labyrinth problems have been created using related "evolution”
a wide range of meanings. In science they have specific meaning. Ifographic Design & Cortert - Y. Kotsanis, S.Mondelos paths, from easy to hard problems and from basic to advanced concepts.

e -

-
'/
4

N\

1
o e B S B e e e e
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https://en.wikipedia.org/wiki/Orbital_speed
https://en.wikipedia.org/wiki/Escape_velocity
https://enochko.com/blog/newtons-cannonball-and-orbital-velocity
https://where-is-tesla-roadster.space/
https://where-is-tesla-roadster.space/live
https://drive.google.com/file/d/15JkPNMjwdN6LDQdYeCP3l6m0gl-Zqilh

46.08&# & #8& 1/ (, &#UW( %( #& / *# 16, 11
& V(#11 *, % , -H(-# 8(& - *, -/ *

wB*9l [ L] (, & *,(# % U L I(9/( - ((-@,-1&1 ~* %/ | % U
6#/U (, -1/ &1'(/& ( & [* * 9'U ol & I5( &
#( X % %( % * o J-l V% (/U (*9/ -*648& U (-# &I
I # X ¢, (I*(# %N I(, (* 9"1.

Categories of Problemld] / (, & *,( # %

Difficulty Levels easy, medium, hard # -(& -, &(U / 9!(

A &-1( &

Subjectd¢,, % / Math, Science, Chemistry, Physics, Biology, Information Technolc
Topicd A % Geometry, Algebra, Functions, Trigonometry, Proportions, Probak

(SubSubjectd ¢, (/ %) Climate change, Global warminBenewable energy, Environmer
Sustainability, pH, Atom, Organic compounds, Oxidation, Mecha
Kinetics, Motion, Newton laws, Astronomy, Reproduction, Gene
Bacterial transformation, Viruses, Programming, HTML, Passw

Algorithms
Agesl | ( , -/ 14-15, 1617, 18+
SIT/IEIM
Typel | reaHlife, thought (experiment)
simple, complicated, complex, chaotic (D. Snowden)
ill-defined, welldefined
ANl v o [e <u v8]S8] length (meter), mass (kilogram), time (second), electric cur
I # 8 & *, ,( & (ampere), thermodynamic temperature (kelvin), amount of substa
& 1! (mole), luminous intensity (candela),
(unitsl & 6)
area, volume, angle, speed, acceleration, density,
force weight, energy, power
e(-1¢ I %&(1,-F1, 1 " , 4, &6 ( /1 & *,(X#% % ,-f b*
& *,(# % W(-/ & U '(%*# 6 , & U -#( & U*5 #(8& ( A&(1 &*X ~
&9/ 6# U & - 4('1-, %& -18& &H(%'( %( / | # #&
*(#H % HE % -H(& *(H I % & X « & *, -] F -1 - ((
*(#H % U *(, & -(&-1 &1 MDU% - *(8& -( # &/ '(&6 *I #

I(# 8 & ~ & &/ . & 6%/ (-&( & ,& & 6 &I (& -
-l & & -# & -# ! W
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S| Base Units

Name Typical symbol Name Symbol

T PR R

Source: NIST Special Publication 330:2019, Table 2.

S| BASE UNITS

TRADITIONAL DERIVED COHERENT DERIVED UNITS WITH SPECIAL NAMES AND SYMBOLS
BASE UNITS UNITS MULTIPLICATION = === DIVISION

meter kilogram

ampere kelvin mole candela

-
»
..

“eal
Langth iedicater e of the L
dimensioen af an ohiedt, th

5 extanskon n space. Kiogram

second

ILLUMINANCE

LUMINGUS FLLX

Armgare

Tirne i5 et as the dstance Bectric eurment
berwren everes calusied motionof eectrcal charges ina
space -t coandinates conducton. POWER, HEAT

FLOW RATE

]
.
.
"
. st
- steradian
(w) .
|
FREQUEND’ CTMITY : RESISTANCE INDUCTANCE  CAPACITANCE  SOLIDANGLE
{ofnmamumm H
e ' the
ght te
it sec) e oieces
The unit of memsement i the
mcemationsl zpsiem s the candle:
rad
radian
st e

DOSE, FQUFVALENT CONDUCTANCE PLANEANGLE

S| % =
’ E. us. Dswr:nll‘:l D“C;'mv

e E0NISTER 1247 wwwnist.gov

Sourcehttps://steam-edu.eu/infographics Sourcehttps://www.nist.gov/pml/owm/metric-si/siunits
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https://steam-edu.eu/infographics
https://www.nist.gov/pml/owm/metric-si/si-units

o, # 8&( (% *,(6 &/I-/( *i(i# % & ~dD # ,&I( *(, & -(
418& % &/ #& !(#8 & & , % U (# & % - %&( 1 ( & &/
1(&-/,1, % &4(, 4 (/W

The ReaWorld of the Length, the Time, the Mass and their Relation8) -( , / * /! /] &
I, ] 41& & #& - -1 % & 6 (m-skg) & I ( &m? n? rad, m/s, m/s,
kg/m®, N,JandW)¥2 (  &4( , 4! % # & 6s#

1. *(1 Ul A% (% 1, % U (# & % -U  && 6 & |
& (&,
2. & *(%( &/ -# % /1] & , ' & (, & Y, (# % X
ﬁ The Real-World of the Length, the Time, the Mass and their Relations Q;%ggaga
STEM LABYRINTH The paths of the 3 fundamental system of units (m-s-kg) to the main derived units (m2 m3, rad, kg/m?, m/s, m/s? N, J and W)
LENGTH -s,d,x,h  TIME-t  MASS-m
meter: m second: s kilogram: kg
angle- @ area-A velocity - ¥
¢=S/R:rad,® A=Xy Xy m? v=sit: m/s period-T
T=tIN: s
volume -V acceleration-a  grav.accel-g  centr. accel-a
V=Axy:m? a=vit: m/s? g=W/m: m/s? a=v¥/R: m/s?
density - p force-F=ma  weight-W=mg centr force - F=mvVR
p=m/V: kg/m? Newton: N (kg.m/s?) Newton: N (kgm/s?)  Newion: N (kg.m/s?)
quantlty symbol energy- E=Fx
A KA unit: s mbol Joule: J=N.m, Cal
/\J’
s By 2 power - P=Fx/t=Elt
& ,:,‘_,' ° ' Watt: W=J/s
SPACE MOTION FORCE
@ L6/ (5] 2] © 2] a (2] @ L0} @ (1) ®
The Cheetahs | The “rope” SF;HEJN’W“ The The The
motionofal  vs theorbit| - "0 fallofthe | Newton’s Tesla
around the : parachutist | cannonball | roadster car

cydlist | Antelopes Earth

“These words are something we hear a lot. in everyday life they have
o wide range of meanings. In science they have specific meaning.”

e -1 % *, % , ( *# & , '8/¢ &Moving on the surface or around the Earth~#

45 w©& 1-11/121) ' ( - . &-# & | |, *#(%:
X TW "&E}lu $Z "E}% E}uv §Z E S Zocdip,sZ ~}E& ]S }( §Z
X [(IWAZ & Ze Ae vicdildpo o~
X 16W ~dZ wu}S]}v }(docfi®.o]S_ ~
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STEM Labyrinth problems have been created using related "evolution”
Infographic Design & Contert - Y. Kotsanis, S.Mondelos paths, from easy to hard problems and from basic to advanced concepts.
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https://docs.google.com/document/d/1xsnWMOQT-se2b-4YxZR6biCZWw4ZuDnF/edit?usp=sharing&ouid=104543284679880525313
https://docs.google.com/document/d/1BqTzTonkuW7SHo3HcIrFSuNufLyEgNzq/edit?usp=sharing&ouid=104543284679880525313
https://docs.google.com/document/d/1YQVyNkW2pBcqAH4TrobOxzn8zjXcDCLr/edit?usp=sharing&ouid=104543284679880525313

A# 8 & *,
the satellites ! (
x 16W WE} o u ~dz ( oo }(déilgho E Zps]es -~
x {fOW WE} ou ~dZ E A3}vdecfilgv}iv oo_ -~

X io6W ~dz d

%

/-
&

F,

Categories of Question§ /

Typel |

Content of questions

AC, & &

*

9 '/

© © N o o0 H W0 DD B O o0 bk 0w b BE

I e =
N B O

13.

14.
15.
16.
17.

& (1 v& -1 ( ¢#/& , '8From the free fall to the orbit of
& , (-&( & -# &/ I, *(# %

0 El}doe§leE €& _ -~

(, & *, 9"

MCQ (Multi Choice Questiohyj, 9 ' -( *( " 8# &, (
TRUE/FALSE( &{& /(8 &(

MGCImage (Multi Choice with Image question) (, ( -# !
Matching (with text question and text answet$)( , 1

Fill the Gap (numbel) (*(#&1 ' ~ ,( *

Fun Fact &l &1 5 & 4!/

analyzing diagrarh & # , ' & , %

applying technique(dy*, % & & [/ 5& !

applying theoryy*, % & & [/ (,

applyingrules*, % & & *, #

calculating formula(d)*, % /1 ' *(4(,%1#

calculating unitd*, -% /1 & 6

case study-/1 & -#18

checking the result&he physical meanindy*,( ,1 ' & , 14

choosing the right formulak , ' & 1(8& 4(,%1#

.codingprogramming ' ( , " -*,(, % , '
. combining the right formulak! (% & , ' & /(8& 4(,%]1

.Create an artifact (document, spreadsheet, diagram, pictt

etc.)l - ( & 40

explore an artifact (document, visualized object, applicati
etc)| -/, 1 ' & /I 41/

following algorithmd -# ' & @& /%
}% v ocp eS]tv o~ o A(pv (S (JE(, & J¥: 3@
playagameé , ' & ,

solving a sulprobleml!, 9 &*(-*,(# %
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https://docs.google.com/document/d/10AK6_3QdIlD5oN_XkhyV_OQ6pg8SXl6P/edit?usp=sharing&ouid=104543284679880525313
https://docs.google.com/document/d/1DsWbpKgxKmE_8gXuhZ6f9GkjrdNEsUTF/edit?usp=sharing&ouid=104543284679880525313
https://docs.google.com/document/d/1dFL3S8gUyPySEZ70C8Hyy4djmjIPxVok/edit?usp=sharing&ouid=104543284679880525313

18. study a reference (link, data, e}¢*, (81 ' & , 4 , &6

19. using experiments! (, -/ ' & !-* | % &/

20. using simulation$! (, -/ ' & - %1# 6

21. watching avided # ' &
Formulas/Functions  logical, statistical, financial, trigonometry,engineering# ( 8!

-/ /-1 8"U 4 & &- -1 U/, &(% /; ;41U &
C(,%1# 14186 (&(%
a*# | 6 IAA«° | , &1 % 9 -/ , #8& & *, 9 '( & # , &
* /50 &/ #)(
°-1( %( % Yro(, % S (#H % -, &.°% % *( " 20
, # 8& ( & *, 9" X °& '/ & *, %, ( *, 9 "'/ 481V (-& [
% ( & % ( *#N 6 -#& I

19/ (, & -(, &/ *, 9"/ 1 I1(*(# %
analyzing Can you match which graph A, B, and C is relatetistance velocity,
diagrams acceleration/deceleration and time?
applying The A4 printing and office paper has heightidth (mm/inches) and the ratio of height
rules width (measure with a ruler the height arilde width of the two sides of the paper in cn|
or inch).
applying dz o]PzsS ]« v vs8]SC 8§82 S v e (E] « ]18Z &Y
theorem particle/wave or ray/wave or ray/particle or heat/wave
calculating If the mass of the cyclist along with higycle is m = 60 Kg what is the resultant force
formula (Newton) exerted on him to accelerate (use the acceleration of the bicycle from the
previous question)?

calculating The International Space Station orbits Earth at an average altitude of apprekn2&0
formulas miles (A=~400 km). How many kilometers is ¢lreumferenceorbit of the ISS, around

the equatorial circumference, if the equatorial radius is 6378 km?

calculating units

In our example, since the two animals are 150 meters apartatiielope seems to be
able to escape! How many meters will the cheetah finally be able to approach her in
these first 20 seconds at maximum velocity, which it will then stop?

checking the
results

The two companies have five different categories of emplsy@&eneral Director,
Managers, Professionals, Techniciaarsd Servic&Vorkers), the same number of
employees (100), and the distribution of their salaries are presented in the table. WH
the total of the monthly salaries for the two companies? The samdifferent or there is
not clear data for the answer.

choosing the
right formulas

tZ] Z }( 3Z (}00}AJVP Z « (JE+80C & Eu]v (1E §Z

coding tZ v 3§z €} }8 E ]JA o messagEhiPisan event driven structure), a
programming forever loop is starting, that checks if theouse clicks the button of the gamé dZ v
coding Can you write a program that calculate all the above numbers for any rectangle A *
programming
create an It would be useful to create a tablworksheet (on paper or digital) of dine (flight)
artifact distances for these five cities in all pairs (using e.g. Google Sheets or MS Excel, fro
e.g.https://www.distance.tg. The table could be like the Image (but in-ire
distances).
76| A, & &, , 8& 1! AA«®° , &/


https://www.distance.to/

explore an Currently, Tesla is located more than 360 kms from Earth and 280 million km from N

artifact going at an approximately speed off&km/s (with the same approximately speed of th
Novvivo 00 % E} o ueXtps:/svhelkedstabWroadster.space/live

explore an Infographic: The story and the STEAM behind my bike

artifact https://drive.google.com/file/d/1tyXJiyDt oRywHeM3F96_ WhbTI43w4 fQ/view?usp=
ing

following Algorithms are step by step instructions used to s@vy@moblem.What does the diagram

algorithms represent?

open Can you think of and explain how you found the answer? Can you generate your
solution? Can you find an arithmetic expression for the calculation of this problem?

play a game Play the game "Chat noire"a@ you keep the cat from running off the game field? Plg

the game 10 times. Place the obstacles next to the cat. How many times did you wir
You probably won very few timesiww.gamedesign.jp/sp/ca{ifth o]vIl } sv][S§
you can use another browser e.g. Google Chrome, or change settings on security le
your browser).

solving a sub
problem

Five different teams are working together in different cities in Europe. They want to
travel to the other dies. These cities are: Paris, Amsterdam, Vienna, Budapest and
Bucharest. How many pairs of neighboring countries do we have?

solving a sub

Two parachutists with the same weight, fall at the same time and from the exact san

problem height and open theiparachutes at the same time, the first falls from a no moving
helicopter and the second falls from a moving plane. Who will land first?

study a https://www.britannica.com/list/the-fastestanimalson-earth and

reference (link) | Springboks Antelopes vs Cheetahs | Wild Africa | BBC Earth

using E% EJu vs A]8Z 8Z ]Jvsd & 3]A e<Jupo 3]}v "E AS}v][e

simulations thought experiment and illustration from the Isaac Newton's book):

https://physics.weber.edu/schroeder/software/NewtonsCannon.html

watching a videg

Bowling ball and feathers falling in vacuum (NASA world's biggest vacuum chamber

https://www.youtube.com/watch?v=E4&fukEgs
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https://where-is-tesla-roadster.space/live
https://drive.google.com/file/d/1tyXJiyDt_oRywHeM3F96_WbTl43w4_fQ/view?usp=sharing
https://drive.google.com/file/d/1tyXJiyDt_oRywHeM3F96_WbTl43w4_fQ/view?usp=sharing
http://www.gamedesign.jp/sp/cat
https://www.britannica.com/list/the-fastest-animals-on-earth
https://www.youtube.com/watch?v=qr5Sru8gGSk
https://physics.weber.edu/schroeder/software/NewtonsCannon.html
https://www.youtube.com/watch?v=E43-CfukEgs
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51.C(,%1# , 16# & AA«°

Organisation:

5

Code:

Problem Title:

| Underline the answer:

" Technical specifications:
Contains Keywords: yes/ no
Given the Difficulty Level: yes/ no

Is it difficulty level appropriate¥es/ no

What age is the problem appropriate for: 14, 15, 16, 17, 18

Involves only questions type provided by template:

Question answers arclearly givenaording to the template:

Hints are given as only @xt or an image:

, &1 *,(# %/

ANNEX 13 PEER EVALUATION FORM FOR STEM LABYRINTH PROBLEMS

yes/ no
yes/ no

yes/ no

Il Tick the box of the extent to which you agree about the following statements:

" Usefulness:

1. It has a clear purpose and aims

2. It contains reliable data.

strongly agree agree neutral

strongly agree agree neutral

disagree

disagree

strongly disagree

strongly disagree

3. Allows the development of problesolving skills, digital skills, creativity, critical or
analytical thinking strategies and constructiveness.

Ref. No. 202-PT01KA201078645

strongly agree agree neutral

disagree

strongly disagree
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4. Helps students apply math and science through authentic, project based ordraledsning

strongly agree agree

5. It can be used in the school envi

strongly agree agree

neutral

disagree

ronment (during c

neutral

disagree

" Legibility and Design of the problem:
6. It has a clear readability and it is easy to follow the hints

strongly agree agree

7. The type of questions are chose

strongly agree agree

strongly agree agree

strongly agree agree

strongly agree agree

11. Involves students

strongly agree agree

strongly agree agree

" Content:

10. Includes the use of (or creation of) technology.

neutral

disagree

n appropriately

neutral

disagree

8. There is good hierarchy/organization of questions

and relevant hints

neutral

disagree

9. Graphicamages are good quality, not distracting and consistent.

neutral

disagree

neutral

disagree

n using an engineering design process

neutral

disagree

12. Engages students in working in collaborative team

S

neutral

disagree

13. The content of the problem addresses aiéalproblem

strongly agree agree

strongly agree agree

15. The problem depicts @amnovati

strongly agree agree

80| A/, &

neutral

disagree

14. The problem depictscaeative approachf explaining

neutral

disagree

ve approachf ex

neutral

disagree

strongly disagree

strongly disagree

strongly disagree

strongly disagree

strongly disagree

strongly disagree

strongly disagree

strongly disagree

strongly disagree

strongly disagree
the idea suggested by the title

strongly disagree

lasses or as an extracurricular activity)

strongly disagree

plaining the idea suggested by the title

\
s\

N

& /
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16. The problem provides a framework for developing and enhancing skills and competenq'ies
in the context of STEAM, that is skills and competencies for understanding, organizi‘}g,
communicating, exploiting in real life, problem solving and reasoning anssiagsend

investigating relevant concepts and processes.

17.

strongly agree

agree

Reinforces relevan

strongly agree

agree

Overall evaluation

neutral

neutral

disagree

t math and science standards

disagree

strongly disagree

strongly disagree

Is the problem appropriate to the description given by the project output? yes/ no

Providenotes about what you noticed and like/don't like about the STEM Labyrinth problem

and recommendation for improvement

Eval

Organization
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52.C(,%1# , #16 #(/ /-1, I(-(18 & 6 [

A# & (I *, 9 #& | -*A  && -, &(9!1(#6 ~ (, -1i6d ( &+ ( % |/
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(& L% & Y H#H( -1, (& *# 1 & (/ 1 & 8 &
&4(,% 6 *( (,1 '& %( #& /| *# 16 X

ANNEX 4 PARA: ~dh E QUESTIONAIRE

Total number of participants on Pilot Testing of Mobile App:
1. Organization

N

Ageof the students

Legibility of Content
3. The font choice, size and color used are legible:

4. The color scheme does not hinder tability to read

o

Spacing and layout used are legible:

Design and Aesthetics

Appropriate use contrast and color:

Graphics are good quality, not distracting and consistent:

The app is easy to follow, and the overall design facilitatesitfierstanding:

© © N O

It is easy to navigate through the mobile app and you are aesthetically pleased while doirig
so:

Content

10. The content of the problems depicts a creative approach of explaining the idea

1
1

1

1

1

1

1

1

1

1

suggested by the title: I
gg y -5

&
6
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11. The content of the problems depgan innovative approach of explaining the idea
suggested by the title:

12.The problems provide a framework for developing and enhancing skills and
competencies in the context of STEAM, which is skills and competencies for
understandingprganizing, communicating, exploiting real life, problem solving, decision
making, and understanding causation.

13. The App can help me to achieve my STEM learning goals:

Usability

14. Itis a user friendly:
15. D} ]Jo0 %o %o[* ( SpPE « & +C 3} He W
16. Itiseasy for firsttime users to complete basic tasks.

17. Users can personalize their journeys (App gives the user a sense of freedom and
transparency.)

18. Provide notes about what you noticed and like/don't like about the Mobile App, and
what can we do to improve the app?

19. How satisfied are you after using the design was?

20. How would you rate your overall satisfaction with our Mobile App?

21. Would you recommend this app to your friend or colleague?

PARB: REMARKS AND COMMENTS FREAI@HERS/RESEARCHERS

22.Explain briefly and clearly in which problem from the Mobile there was issues and
describe it. (This will be allocated to the Mobile App developers for further update and
improvement of the Mobile App)

i
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
: Overall evaluation
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
: 23. Any other comments andiggestions from teacherspiloting the Mobile App -
I
L
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&4(,% 6 U -( 6 # : [ 1(%* | &I&(-1X Y% 14(,8 8, %2 &
((%(1 & 18 & 6/ -/ V& V(& (& -(*-1 &(/( 18 81 -/ ( &
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-oax& (Y o# & (., (& 1(C9(C ( ( / 18 & 6/ (& &/ 18 # 9/
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L x 6 /[ *(-] & A#/ U -*(,8(# °& , %X TTili( U 1, | 8&( -
2| Al, & e, , 8& ! AA«o | . &



\#18 / ' & -/, [ 18" (& -1 &/ *(,% -(618 &6/ , |/
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% |/ -(! -/ & L %-1 ., (] &%/ *( &I( , # 8& -/ #( &
18 ' X
¢(, I(U ( '#18&( & 8" & -1 & 6/ '#18 / 1 & -/, | 1
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, #8& -/16 (, #& (I (/X

Ref. No. 202-PT01KA201078645 Al, &|93




94| A/,

&

& /



811/( AA«° 18 # 9/ M

v, (& I( , %/ 8&( - % &1 9 & ( &1 *(, ( 1 '"/1( &
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& 18 # & [ -1 # -*IX A, 6 (& #& 1 4(,% [ * " (18 #& 6 /
I (- & (, &8 & & *, ", ( 1 " & -(B4 AA«®°
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., & 18 ' I 9/( 18 & !(/ L, (&6 *( /& SR % &

. #& (I (/X
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TI(U (& (# %B(-/ 1V (1 (-1 &( I (1Y -l & T T, & (

& *, (! (18 'AEM.
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However, STEM subjects and skills are considered to be veaflenging and not attractive to
students, which is shown in the latest PISA (Programme for International Student Assessment) tests,
which clearly show that students need different teaching and learning models.
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