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Adrian Allan | Dornoch Academy | Dornoch | Scotland, UK

Smells Like Teen Shampoo

This project involved a school collaboration

with a local Scotch whisky distillery. The pupils R GINGER BEAR
distilled essential oils from plants using Unleash the beast  1ake on life
microscale  distillation equipment and gma® with your

analysed the chemical components using thin é&j BEAR hands
o \s'“ .,.;‘{i\
layer chromatography (TLC). WY

They produced a uniquely scented shampoo
and tested their product in terms of pH, foam
formation and the ability to clean doll and
horse hair.

oflade ﬁom natural pine oil and wobust ginger

They promoted their product, demonstrated
their understanding of shampoo chemistry
and presented their data at a poster session
to a professional scientist from Whyte and

Students got the opportunity to be creative when they
made a poster and developed a pleasant smelling
shampoo. They also enhanced their presentational

Mackay. They subsequently published a peer giiis when they promoted their own unique shampoo
reviewed report on their project in the Young to g professional scientist.

Scientists Journal.
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Steam distillation of orange peel using TLC analysis of clove oil Part of a poster showing the
microscale distillation equipment (CO), eugenol (E) and cleaning effect on shampoo
carvone (C). on horse hair.

Conclusion: Our collaboration with a local chemical industry resulted in
students improving their technical, analytical and communication skills.
They also got to use their sense of smell and be creative which made
this project relevant and stimulating.
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Mgr. et Mgr. M. Konecny, Bc. D. Alexova | Mensa grammar school | Prague | Czech Republic
Entertaining gases experiments

The characteristic properties of gasses are
demonstrated in the form of effective
experiments. Their preparation as well as other
experiments with gasses are shown. These
experiments can be therefore seen from both
perspectives — chemistry and physics. This way
both disciplines are connected in the form of
interdisciplinary relations. Such experiments are
entertaining as well as lecturing for students.
Borders between chemistry and physics are
erased and students can see these disciplines as
the complementary parts of science.

- g8

We demonstrate how to easily connect IIII“
teaching of Physics and Chemistry on the ;I'E';:
example of one specific topic — gasses. GYMNAZIUM

FACULTY
. OF MATHEMATICS

© AND PHYSICS
Charles University




* X %
). §

Cooperation for Science Teaching | sc=< vy

B9

THE EUROCPEAN NETWORK FOR SCIENCE TEACHERS

Andras Réka (dr) Chemical Institute of E6tvos Lorand University, Budapest, Hungary o

0 u r ti m e-t ra ve I -Sto ry :LO:I:eeor::/reyIz:ieent of cognition.
The tricks of ,Vital Force”

It is true that the theory of vitality proved false
when Wohler synthesized urea,
but the birth and development of new life from only one cell is still a real wonder.
But how can we move, work, think or love,
how can we live at all at such low tempetarure?

We can not explain this wonder with only reason,
because every level of organisation cooperate with something.

delocalisation .

wave property eX'Ci'JIcoaIti(I)'n :ty
visible lig

electron<> L_, power centrum

magnetism 1‘ pair search”—e ectron palrs — ,,fldellty” - electronpair rearrangement

proton = H*

power centrum % without electron

,uninhibited”
H*, C*, N*|— helping of electronpair rearrangement

coenzymes
NAD*, NADH.H

atoms in molecules
power centrum

macromolecules

Biological energy transformation
ATP synthesis by
ATP synthase -

separated oxidation EEu.

cellorganelles| ; .
- and reduction

The mysterious ,Vital Force” is no other
than bioelectricity.
On cell level we are functioning
as an ,,electric living being”

cognition of
method of energy
transformation

Jhe critique of appearances”: biological oxidation

,The captivity of appearances”: slow burns

,he science of appearances”: oxygen is needed
Special thanks to
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Andrea Auth & Ferenc Aratd| University of Pécs | Pécs | Hungary

MathterMinds

A game-based toolkit for fun and effective math learning

MathterMinds is an educational learning
toolkit designed to replicate and improve
traditional math textbook and conventional
math practices.

The gameplay empowers a subconscious
learning process in a fun and playful way.

Now, with new Family Edition published,
families can also enjoy the benefits of our
revolutionary way of game based math
learning.

Curricular Coverage from grades 1to 4

Statistics
Probability

Sets Graphs
Combinatory

Geometry Functions

i National Curriculum Framework & MathterMinds
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Where do teachers use it on regular bases
63%

MathterMinds is designed to support both individual and team based learning. Interest,
enthusiasm and persistence arise in combination with an abundance of fun and laughter.

Let us help you revolutionise math education
in a fun and effective way!

Contact us at info@mathterminds.eu n l @l
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Ariana-Stanca Vacaretu | Colegiul National Emil Racovita | Cluj-Napoca | Romania

MatLan

Learning Math and Languages Through Research and
Cooperation

The aim of this project is to valorise students’
creativity and innovation by inviting them to
discover and research mathematics.
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The students experience an authentic math- N B -

research process in school, with both a T
theoretical and an applied dimension, while gﬁ‘
collaborating with peers from Lycée |
d'Altitude de Briancon.

Their research work is facilitated by the math
teacher and professional researchers.

Student - researcher discussion

French-Romanian students” exchanges French-Romanian students’ virtual exchanges

Through inquiry based learning methods, the students experience mathematical modelling.
Research topics are essential — e.g.: the Fern, Modelling plant growth, CCTV in operation.

In the research workshop, by collaborating with
peers and being supported by professional
researchers, students get to mathematically
investigate issues that no-one has an answer to yet.

* Erasmus -+ This project has been funded with support from the European Commission.
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Denise Thomas | Gower College | Swansea | Wales | UK

Using Anaerobic Digestion of Seaweed
as a Renewable Energy Source

The design brief as given by Tidal Lagoon (Swansea Bay)

“Devise an innovative way of using sustainable energy in the
Tidal Lagoon”. With an ever increasing worldwide demand for
energy and the need to decrease fossil fuel use, marine macro
algae (seaweed) can be seen as an alternative feedstock in
anaerobic digestion for the production of renewable fuel, such
as biogas. This can be stored and used in the lagoon visitors
centre for many different uses such as energy generation,
lighting and central heating.

Having researched the principles of
anaerobic digestion, the team desighed and
built a prototype with the help of students

at a local University and equipment from a
DIY store. It was an opportunity to appreciate
the value of teamwork, shared responsibility

Fig 1: Four of the team proudly
'i;' showing off the prototype.
Fig 2:Creating a “feed-door” for
the digester in a local university

and division of labour. workshop

Anaerobic digestion (AD) is a biological process in which
stz g i gt organisms break down biodegradable material in the
biogas. Indicates when seaweed.

digester is a maximum
capacity.

absence of oxygen. Seaweeds are species of
macroscopic, multicellular marine photosynthetic algae.

f';'d:bd\ ;ﬂé_ w-wmesee The ecology of seaweed depends on the presence of
seawater, light for photosynthesis and a point of

allows observer to see
inside without biogas

—_— attachment. Thus seaweed is often found close to the
f sl shore.

Water tap - allows excess excess water to drain below.

water to be removed. Water butt - to provide the The team thoroughly enJOyed WOrk|ng Wlth StUdentS In

main body of the prototype.

Higher Education and engineers from a local company on
a “real life” problem. As a teacher it was an opportunity

' to extend links to University, employers and industry
specialists.

Gower College Swansea

ool i abeewe 1 NE team concluded “we believe this type of energy to be
the future for our planet; land space is finite and we may
not have enough to provide energy through conventional
means. If we were to turn to the seas for a source of
biofuel we would have a much larger resource”
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Ulrike Englert| Willibald-Gluck-Gymnasium| Neumarkt i.d.Opf | Germany

Our School - an ,,EnergyPlusHouse”

Building Automation System of a New School Building
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Efficiency of Ventilation
Systems

e Evaluation of room temperature and air
humidity by datalogging

Intelligent Automation

 Modelling a building and parts of its
automation system

e Sensor interface and component control by

* Processing and analyzing the data . o
microcontroller ,Arduino

e Students of the Upper Secondary in
cooperation with the university of
Braunschweig/Synavision

e Study group of ,MinteX“ (plus support for
gifted students)

TN N\ School =Your
= Project
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Vincenzo Favale, Pietro Cerreta| Associazione ScienzaViva | Calitri | Italy

The Tusi Couple

Persian Science, Italian Project

Build two circumferences, one having the
twice the radius of the other. If you rotate the
smaller one in the bigger with a uniform
angular speed, each point of it will move in a
rectilinear harmonic motion. Conversely, using
the same device, linear harmonic oscillations
can be transformed into rotational motions.

The Tusi Couple, designed eight centuries ago
by a Persian mathematician to explain stars
movements, may be applied today to modern
mechanical technology.

Tusi Couple Rod-Crank
Mechanism

Couple device?

May it be better to change the traditional
connecting rod-crank mechanism with a Tusi

favalevincenzo@tiscali.it; p.cerretal3@gmail.com

www.scienzaviva.it
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Inese Sinavska| Daugavpils Secondary School | Daugavpils | Latvia

The use of geometric
transformations in cook’s profession

"Kitchen mathematical mosaic"

The goal: to improve the understanding of
mathematics in daily life and the role of
mathematics in other sciences, society and
individuals by using the examples from the cook’s
profession.

Project helped students to understand the practical

significance of mathematical knowledge.

Students of the 11th grade, who are also the Trade
School 2nd year students learning the profession of
a cook.

The students were given the task to prepare food,
in line with the principles of a healthy diet and were
asked to use the geometric elements in their food
presentation.

Correlation was shown between the acquired
profession and the mathematical theories.

The knowledge of the subject, knowledge about
healthy life, and an introduction to the profession
of the chef helped students to understand what
they are learning and why.

Parallel transfer Parallel transfer

Delicious snacks.,,

Tasty cakes...

Central symmetry Central symmetry

The progress of the project contributed to the students’
creativity and responsibility for assigned tasks.
The given project is an example of how mathematics can
be taught with non-standard approach.
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Jennie Hargreaves | Lockerbie Academy/Police Scotland | Lockerbie | Scotland | UK

The Physics of Road Safety

Teaching Mechanics and Dynamics through Road Safety

Crash investigation looks at the way vehicles
behave before, during and after a collision.

Our students worked with crash investigators
from Police Scotland to investigate scaled-
down reproductions of real crashes. They
used mathematics and physics principles to
investigate and discover what had really
happened

An example reproduction crash undertaken:

Scenario: A car skids, collides with a
pedestrian and comes to a stop. Was the car
speeding or was the pedestrian at fault?
Observation: Students make a detailed
examination of the scene. Witness statements
are examined and marks on the car bodywork
are matched with injuries to the pedestrian.
Hypotheses are proposed by the students to
explain the accident.

Conclusion: When Physics is seen as relevant, students

engage more with the subject, especially girls.

Tyre skid marks from the scene are measured
by the students and scaled to the “real
world”.

a velue fer frlctlen between the sliding tyres
of the car(s) and the road. This provides a
value for deceleration.

\S_ e g .

.. ‘ \
Calculations are used by the students to
calculate the speed of the car at the start of
the skid using v* = u? + 2as

v = final velocity =0 m s!

= initial velocity

a = acceleration = -6.80 m s

s = displacement = 24.45 m (total

length of the tyre skid mark).

Evidence verdict: The car was travelling at 41

mph in a 30 mph limit. If the speed limit had
been obeyed the pedestrian would not have

been hit.
{H}

POLICE SCOTLAND

www.mrsphysics.co.uk




