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Global goals
WHAT ARE THE GOALS
The United Nation’s Global
Goals , or Sustainable
Development Goals (SDGs)
are 17 Goals that, if we
achieve them will end world
poverty by 2030. The Global
Goals also aim to tackle
inequality, and reverse
climate change. The Girls
into Global STEM project is
focussed on 5 of the 17
goals spread across the four
partner countries. These are
outlined below. However
SDG 5 - Gender Equality permeates our project since
girls are under-represented
in STEM subjects worldwide
and therefore in STEM
careers.
Tap on the squares to see more
detail about each of the goals
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OUR 5 STUDIES
GIGS is an Erasmus + Strategic
Partnership project with nine
partners from Cyprus, Poland,
Sweden and the UK. During
Year 1 (2016-17) the project
developed an innovative
methodology which aims to
demonstrate how girls can be
motivated to choose STEM
subjects at school and possibly
STEM Higher Education
courses and/or careers when
they leave school.
Global STEM Challenges
developed by project partner
Practical Action are at the heart
of this methodology. The
challenges enable school
students to work on
technological solutions to real
world issues, a format which
has been shown to interest
and motivate girls.
This eBook aims to summarise
the experiences of all four
schools then focus on
challenge(s) from one school.

Tap on the highlighted squares for further information
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Section 1

About the Global STEM Challenges
Each of the Global STEM
Challenges is focussed on a
particular Sustainable
Development Goal but they
have all been tested in the
same way:
A group of older students
(15-16 years old and called
Challenge Creators in the
UK) develops a set of
activities from their chosen
challenge. These students
then run the activities with
younger pupils (12-14 years
old and called Challenge
Champions in the UK).
Baseline and exit surveys are
applied to each group and a
control group to record
attitudinal changes. The
older students collect ‘assets’
which tell the story of the
challenge in this eBook.

The Grammar School,
Nicosia

The de Ferrers Academy

Sandgärdskolan

CYPRUS

UK

SWEDEN

Zero Hunger

Clean water & Sanitation

The project assigned to us
was Zero Hunger and what
we always kept in mind was
how we could make seeds
grow faster, using recycled
materials. We also focused
on the fact that it should be
possible to carry out the
tasks in developing
countries for example in
Africa. In the end, we
decided to work using fast
growing plants and recycled
newspaper pots.

This challenge was all about
finding cheap and easy
ways to ensure that
everyone in a population
has a regular supply of clean
drinking water. Many
solutions are expensive or
use hard to obtain
equipment.

Renewable and affordable
energy

After some initial research,
we focused on the idea of
creating our own banana
skin water filters, since they
made use of only naturally
occuring materials and were
very cheap.

The challenge creators
analyzed the above topics
and helped, as well as
taught the challenge
masters how to construct
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Initially it was decided by
the teachers that the task
should be based around
constructing small-scale
models to extract renewable
energy that could be
affordable in developing
countries. It was also
decided that the energy
sources should be ones that
are relevant in our local
community in southern
Sweden.
We decided on wind and
solar power. The older
pupils (challenge creators)
built wind turbines and solar

Global goals

The de Ferrers Academy

Zespół Szkół w Siennicy

All schools

UK

POLAND

CYPRUS, POLAND, SWEDEN, UK

Sustainable Communities

Adaptation to Climate
Change

Gender Equality

This challenge was about
the ways in which water
could be safely transported
across a community,
especially with regard to the
safety of women.
We looked at 2 different
possibilities - using a
gravity-assisted zipwire to
send water across a canyon
and also using flying drones,
controlled with an iPad and
lines of code. We thought
that the drone challenge
would be excellent as it
introduced the idea of
coding.

The following chapters of
this eBook are individual to
one of the partner schools.

Our group chose a
challenge which allowed us
to understand the causes of
the greenhouse effect and
to carry out experiments
connected with adaptation
to climate change. We set
out some simple solutions
that may helpful for people
who have no access to clean
potable water and electric
energy, which are necessary
to prepare a hot meal. We
built and tried out different
types of water filters and a
water distiller. We also
constructed a solar cooker,
thanks to which people in

The idea of gender equality
was woven into all of the
other challenges, as the
focus of the project was on
encouraging girls to enter
STEM careers..
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Movie 1.1 Why Girls into Global STEM matters

Support from actor Robert Llewelyn of TV show Red Dwarf
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Section 1

Introduction

Imagine you are in Tanzania. In a small town fifty
miles outside the capital Dodoma, centrally located in
Tanzania, one needs energy to run various things in the
household. The temperature is up to 30 degrees, and it
is 7 - 9 hours of sunshine per day all year round. GDP
in Tanzania is $ 900 per inhabitant. That is about 70
times less than in Sweden. There are many different
sources of energy, some are renewable and others will
one day come to an end.

Source 1 Source 2

Image 1
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We (eight girls from year 9) started this project last
December. Our global goal is number 7 and it's called
clean energy for everyone.

During the lesson we also grilled a hot dog using a solar
oven. At the end of the lesson, we let the students make an
evaluation.

We were commissioned to have a lesson for the younger
students in grade 6, which means students who are 12
years old. Before the lesson we prepared and tested
different experiments that we would do.

Here is the instruction to build your own wind power
plant.

First of all, we drew an engineer, and all the girls in our
group drew men. We also got a tip from Practical Action
on the Small Smurf Big Goals website, so we decided to
use the game in the lesson. After the game, we talked a bit
about the different goals from the smurfs and taught
students about the global goals.
During the lesson for the year-six-pupils, we let them build
wind turbines and one group was also given the
opportunity to build various gadgets powered by solar
panels. They connected wires to get a lamp start shining,
but also an alarm to start letting off sound.
During the experiment they recorded videos and made
notes of what they did. They used their notes and videos to
make a short presentation for their classmates.
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Section 2

Different forms of energy

Image 2
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Energy is available in different forms and can be
converted from one energy form to another energy form.
One can imagine all the different forms of energy in the
image of a rollercoaster.

energy from the sun using solar collectors, such as a solar
oven, thus extracting the thermal energy from the sun.
From the sun you can also generate electrical energy using
solar cells, where usually several solar cells are sitting
together on a solar panel.

Electrical energy is the one used at the beginning and end
of the roller coaster. When the trolleys are going up the
first and the highest slopes, electrical
energy is
needed because it needs power to
get up the slope. Then electric
energy is also needed at the end
when the trolley has reduced its
speed and will be transported to
the platform again. Electrical
energy can be formed by an
electrical voltage. It can produce
a power that is easy to transport
but difficult to store.

Heat energy is the movement of atoms and can therefore
be seen as a form of motion energy. The higher the
temperature, the faster the molecules
move.
When two surfaces come into
contact and make the energy
counteract each other, friction is
formed, the motion energy is
converted into thermal energy.
When the roller coaster breaks,
there is a friction, the molecules
move and it becomes heat. Once
the carriage has come to a
Image 3
complete standstill, all the moving
energy has turned into heat energy and the carriage is not
moving anymore!

Mechanical energy is a common
name for both position energy and
motion energy. These two energy forms mean that when
you are at the top of the back crank of the roller coaster,
you have loaded the energy of position with the motion
energy so that when the trolley is going down, it
transforms into motion energy.

Chemical energy is present in our cells when we burn the
food we have eaten. Also, a battery contains chemical
energy and when you connect the battery with a lamp, the
chemical energy is converted into electrical energy.

The sun's rays are energy and is the main source of
energy. That energy comes as radiation energy. Most
energy comes in the form of radiation energy, but there is
also a lot of heat from the sun. You can collect the thermal

Nuclear energy is the energy used in a nuclear power plant
when cleaving uranium atoms to extract energy.
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Section 3

Which energy is sustainable?

On the picture to the right you
can see a solar powered
experiment car.
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Here is a presentation about different energy forms and
Movie 2.1 Lorem Ipsum
sources.dolor amet,

consectetur

There are many different kinds of energy sources. There
are renewable and non-renewable ones. Examples of
non-renewable energy sources are coal power and
nuclear power. Examples of renewable energy sources
are wind power, solar energy, wave power and
hydropower.

Lorem ipsum dolor sit amet, consectetur adipisicing elit, sed do
tempor incididunt ut labore et dolore magna aliqua.
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Wind power is an energy source where wind is
used. Wind turbines do not damage the
environment, but on the other hand, they can
bother people a little bit because of the sound
coming from them and they can harm birds
occasionally as they can fly into the big rotor
blades. If you travel between Varberg and
Falkenberg on the south west coast of Sweden
you can see many wind turbines located in the
fields.
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Here you can see how a wind
turbine and its rotors work to
generate electrical energy.
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Solar energy is an energy form where you
use the sun. Solar panels are usually put on
roofs or where there is a lot of sun, and then
the sun shines on the panels and you get
energy that you can use for e.g. electric cars,
household appliances and so on.

Solar panels cost barely nothing to run and
cause no emissions except during the
making of them.
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Here are some facts about the sun

Here you can see how solar panels
work.
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Section 4

In what way can engineers and technology help solve global issues?
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Interview I3tex
How do you become an engineer?

Here is a slide show that was used during the interview.

There are two different kinds of
engineering degrees; college engineer and
civil engineer. To become a college
engineer, you need to go 3 years at
college or university. To become a Master
of Science, you need to go 5 years to
college or university. When you leave
secondary school you do not need to
know that you want to be an engineer,
you can take a social science degree at
high school but still become an engineer
in the end.

What does an engineer do?
Being an engineer is like being a kind of
inventor and problem solver. You face a
problem that you either created yourself
or a customer created. This is what you
try to solve with the customer, other
companies or colleagues. Sometimes this
18
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Interview Viskastrandsgymnasiet
The students at Viskastrandsgymnasiet
(The Viskastrand 6th form college) who
take the
electric and the energy
program started installing solar panels
three years ago, it is the senior students
each year who get the task of installing
solar panels on the roof. The solar cells
provide 20% of the school's electricity.
There are so far 328 solar panels
throughout the school and in Borås,
Viskastrand is the largest municipal site
with solar cells on the roof. It is also the
largest student work in Europe.

Here is a slide show from Viskastrandsgymnasiet.

It was the teacher Dan Ottosson who
had personal interest in starting with
the installation of solar cells. Ottosson
really believes that the use of solar cells
will grow a lot in the future and become
much bigger, he believes that it is a good
thing to introduce in many buildings to
make them more environmentally
friendly.
During the interview we asked if there
19
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Interview with Rickard Liljeros, solar panel
dealer

At present, solar energy in Sweden is paying less
because the energy price is so low. However, in
Germany it is more profitable. Solar energy accounts
for 0.1% of Sweden's total energy production while in
Germany it accounts for 8%. Sweden, however, aims
at getting 10% of its energy from solar energy within
20 years.

Solar panels are made of silicon. Mono panels are
black and more effective than poly panels. The latter
are made of residues from the production of mono
panels. They are silvery and not as effective. From a
solar panel you get about 270 kW. From the large

Borås Tidning
June 3 2017
Translation of the article to the left

Borås first in Sweden
with smart bench: "A
test"
Now the people in Borås can
charge and surf with their
mobiles at the "smart bench"
at Sandwall’s place.
- It
might pop up elsewhere too.
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Interview Ica city Borås Knalleland
Ica city has not always had solar cells.
The super market in the central parts
of Borås installed solar cells in the fall
of 2016. The reason they chose to
invest in solar cells was to protect the
environment and it is believed to be a
profitable long-term investment.
Solar cells only cause a cost at the
beginning and then it's free because
the sunbeams are free and that was
also one of the reasons why it was
invested in solar cells. What Ica City
thinks is a disadvantage now, but
which will be an advantage in the
future is that it's an expensive
investment but it's profitable in the
long run. Ica city has 857 m2 of roof
area for the solar cells.
We asked if there are enough sunny
hours in Borås for the solar cells to
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The slide show and the film show a farmer in Sevedstorp, Småland, who
uses solar energy.

Here is an animation of the solar cells in Sevedstorp.

Here is a slide show from Sevedstorp
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Section 5

This is a way you can work with students
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We were tasked with holding a half-day of lessons for
students in year 6. We started with one of the school's two
year 6 classes. The lesson started at 8:20 and we started
introducing
ourselves to
the class.
We were
eight
students
from year 9
and had the
help of two
teachers.
However,
we noticed
that this
was far too
many
people and
that it was
messy. So
we decided
that only
four girls and two teachers would hold the lesson with 6B
later on.

We had been advised of this by Practical Action in
England. The quiz was about responding to different
options in order to
make the smurf
village as good a
place as possible to
live in. When you
had finished, you
became a certain
smurf. At the
bottom of the page,
one could see the
UN's global goals
that this smurf was
working with. At
lesson two, we
talked more about
what the UN's
global goals meant
so that the students
got an insight into
the goal we are
working with.
After the smurf game we held a presentation. We then
presented different energy sources and we talked about
energy forms. We also talked about those who were more
sustainable and those who were less sustainable of them.

The lesson started by we introducing ourselves and what
the project meant. Then we did a quiz on the internet
called Small Smurfs Big Goals.
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Various energy forms, such as motion energy, were also
mentioned. After the presentation we picked up a made up
case in a city in Tanzania that wanted electricity (this is
also included in this book's introduction). The pupils had
to discuss two and two which energy source best suited
them. After this the pupils told each other a little bit about
of what they came up with.

Here is a documentation made by some students

We then compared to what was best suited for our society.
After this, the students began to experiment. All groups
except one were allowed to build wind turbines that would
later lift a weight. To get wind, we used a hair dryer.
However, this dryer turned out to be too weak, so at lesson
two we used a much more effective hair dryer.

Here you can see an animation of our solar oven.

The group that did not build wind turbines were assigned
with having a lamp to shine and a siren to whine using a
solar panel. Thus they connected different circuits. After
the laboration, students made a short keynote with notes
and pictures they took during the lesson. We finished with
a survey where the year 6 pupils briefly told us what they
had learned and what they liked during the day. We, the
older students, also evaluated the work. The second lesson
(which we held for 6B), we knew exactly what we would do
and we used a better hair dryer. This resulted in the
second lesson becoming more efficient.
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Section 6

Summary
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Quiz

Fråga 1 av 2

What is the part that generates electricity in a wind power plant?

A. Turbine
B. Generator
C. Rotor blade
D. The lamp

Kontrollera svar
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Quiz

Fråga 1 av 2

Are solar panels a renewable energy source??

A. Yes
B. No
C. Maybe
D. Don’t know

Kontrollera svar
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Quiz

Quiz

What sustainable energy sources fit in
Sweden?

Which of the alternatives are sustainable
forms of energy?

A. Solar power

A. Solar power, wind power, wave
power & nuclear power

B. Wind power
C. Hydro electricity

B. Solar energy, wind power plants,
wave power & hydropower

D. Solar power, wind power & hydro
electricity

C. Coal power, nuclear power & wind
power

Kontrollera svar

Kontrollera svar
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Quiz

Quiz

Which energy source is best suited to be
situated in open fields?

Who can be an engineer?

A. Hydro power

A. Only a man

B. Wind power

B. Only a woman

C. Biomass

C. Anybody who wants to

Kontrollera svar

Kontrollera svar
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