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INTRODUCTION 

These virtual teachers’ guidelines include materials to support teachers and students in the 
preparation of their lessons using the video “Chemistry: All About You” developed by the 
European Petrochemical Association (EPCA) in partnership with UNESCO and IUPAC.1 It 
includes resources and advice on how to integrate an approach to chemistry education 
including societal aspects and concrete applications of the discipline into the school 
programme. 

To access the video, go to the EPCA YouTube channel for the International Year of Chemistry 
(IYC): http://www.youtube.com/user/epca2011iyc 

                                                

1 See http://www.epca.eu/public/ 
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The first part of the teachers’ guidelines includes several suggestions for lesson plans to 
organise activities in the classroom on chemistry using the video “Chemistry: All About You” 
with a combination of hands-on and debate activities. The objective is to propose tools to be 
able to use an innovative and multi-disciplinary approach to chemistry teaching.  

The second part of the teachers’ guidelines proposes a number of modules to provide teachers 
with all the necessary elements to organise a lesson. namely: background information on 
chemistry and its societal aspects, information on the key messages and main concepts 
delivered by the video, a list of hands-on activities suggested to link with the video, debate 
activities on the role of women in chemistry and links to additional online resources.  

This guide is primarily aimed at secondary school teachers but can be used by any educators 
interested in teaching about chemistry in another context such as science centres, training 
institutions or any other type of educational structure. 

The objective is to encourage teachers to use the video in the classroom to introduce the 
students to the various applications of chemistry and its concrete contribution to the daily lives 
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and to the society in general. The idea is to attract young talents into the chemical sector and 
encourage secondary school students to undertake chemistry studies at tertiary education level 
using inquiry-based science education methods.  

These teacher guidelines are designed in such a way that the various parts are usable 
separately as independent modules to enable teachers to use the totality or part of the guide.  

The objective is to produce material adaptable to the various national educational contexts 
targeted by the campaign and propose flexible resources and activities.  

The activities proposed in this guide will bring additional knowledge to the students and will 
develop their capacity to use critical thinking and inspire their own reflections.  
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PART 1: SUGGESTIONS FOR LESSON PLANS 

This section provides examples on how teachers can plan a lesson about chemistry and its 
societal aspects using the video “Chemistry: All About You”. 

The structure of the lesson plans includes the objectives of the activities, the materials needed 
for implementation, the process of the activities and the timing of each single activity. The 
lesson plans proposed have been designed to be flexible and adaptable to the various 
European national contexts. The components of each lesson plan are detailed in the modules 
proposed in this guide. 

 

LESSON 1 

Getting started, giving basic knowledge on chemistry and its applications: the teacher should 
show the video “Chemistry: All About You” to the students and then discuss briefly what they 
have learned.  

To follow up, working on chemistry and its societal aspects: the teacher invites the students to 
create an awareness-raising campaign to increase the interest of students, especially girls, in 
the opportunities for young people in chemistry research and the chemical industry. The 
teacher should refer to Module 4: Equality: Awareness-raising activities on Chemistry. 

To conclude, working on hands-on chemistry activity: Students take part in a lab activity 
chosen from Module 5. Hands-on activities: Material and Properties. 

OBJECTIVES: 

 

 

To search for ideas and actions that can increase the interest of young 
people in chemistry both at school and later on in their choice of studies and 
careers. 

To motive young students to study the topic, showing them the concrete 
applications in their daily lives and running awareness-raising activities, with 
particular attention to the role of women in the field.  

To change students’ attitudes to studying science, especially chemistry. 

MATERIALS: 
 

 

papers, crayons, pencils 

video or photo camera 
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MATERIALS: 
 

 

papers, crayons, pencils 

video or photo camera 

computer with MS programs and appropriate software 

THE 
PROCESS: 

Getting started 

The teacher shows the video “Chemistry: All About You” to the students and 
briefly discusses what they learned from it. 

1) Collecting ideas 

The teacher divides the students into small groups and collects ideas to start 
the campaign to raise young people’s awareness of chemistry, focussing on 
the role of women in the sector.	  

2) Creating a campaign 

The students work in groups to collect and sort information, to decide on the 
format of the dissemination tools and prepare a communication plan. 	  

3) Exchanging information 

The teams show their work to their fellow students, explaining their ideas, 
objectives, initiatives and conclusions about the topic. The works are made 
visible to the students, teachers, parents and local community.	  

TIPS: the teacher can stop the activity after step 4) or continue with a hands-
on activity and show the concrete applications of chemistry to students in 
their daily lives.  

4) Hands on experiment 
The teacher runs a lab activity with the students: the combustion of natural 
and artificial fibres from Module 5. Hands-on activities: Material and 
Properties 

TIME 
NEEDED: 

4.5 hours (2 hours to search and debate the ideas, 2 hours for editing the 
dissemination tool, 30 minutes for the experiment) 
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LESSON 2 

Getting started, raising students’ awareness of the opportunities existing in chemistry research 
and the chemical industry: students should build up a portrait of a woman from their country 
who has a career in chemistry or petrochemistry, using the instructions from Module 4. 
Equality: Awareness-raising activities on Chemistry  

To follow up: The teacher shows the video “Chemistry: All About You” to the students to give 
them basic knowledge on the multiple applications of chemistry. The video is presented as an 
example of how to increase the interest of secondary school students in the chemistry sector by 
designing video that is inspiring for new talent, focussing on girls.  

To conclude:  the teacher organises a debate on the chemistry industry and its societal 
aspects: the teacher provide background information on a specific domain of the chemical 
industry (e.g. fuel) looking into Module 1. Background information on chemistry in our daily 
lives, Module 2. Chemistry: All About You – the video and Module 3. Links to online 
resources on chemistry and its various applications. The teacher then invites the students 
to debate the risks and opportunities related to this sector of activity.  

OBJECTIVES: 

 

 

To help students realise the importance of chemistry in our daily lives and 
increase their interest in the topic 

To learn how to work with inquiry-based methods and conduct an interview 

To use ICT tools for editing a video/PP presentation. 

MATERIALS: video or photo camera 

computer with MS programs and appropriate software 

THE 
PROCESS: 

1) Getting started:  
The teacher reviews in detail using the instructions from Module 4. 
Equality: Awareness-raising activities on Chemistry and makes sure 
students have understood them.  

2) Collecting ideas 

The teacher divides the students into small groups (of 3 or 4) and collects 
ideas to starting designing the portrait of a woman chemist from the research 
field or from the industry. The teacher can mention examples of women who 
had exemplary careers in that field, such as Marie Curie.	  
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THE 
PROCESS: 

1) Getting started:  
The teacher reviews in detail using the instructions from Module 4. 
Equality: Awareness-raising activities on Chemistry and makes sure 
students have understood them.  

2) Collecting ideas 

The teacher divides the students into small groups (of 3 or 4) and collects 
ideas to starting designing the portrait of a woman chemist from the research 
field or from the industry. The teacher can mention examples of women who 
had exemplary careers in that field, such as Marie Curie.	  

3) Collecting and sorting information 

Collecting and sorting information on the role of the chemistry in our daily 
lives (showing the video “Chemistry: All About You”) and especially on the 
role of women in chemistry research and the chemical industry.	  

4) Exchanging information:  
The teams show their work (film or PowerPoint presentation) to their fellow 
students, explaining their ideas, objectives, initiatives and conclusions about 
the topic. The works are made visible to the students, teachers, parents and 
the local community (on the school website, for example).	  

5) Organising a debate activities: 
The teacher organises a debate on the chemistry industry and its societal 
aspects: the teacher provide background information on a specific domain 
of the chemical industry (e.g. fuel) looking into Module 1. Background 
information on chemistry in our daily lives, Module 2. Chemistry: All 
About You – the video and Module 3. Links to online resources on 
chemistry and its various applications.  

The teacher then invites the students to debate the risks and opportunities 
related to this sector of activity.  

TIME 
NEEDED: 

6 hours (2 hours for the interview, 2 hours editing the video or making the 
PowerPoint presentation, 2 hours for the debate activities) 
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LESSON 3 

Getting started, raising awareness on the role of chemistry research in the process of 
cleaning water, using the instructions from Module 6. Hands-on activities: Water 
experiments. 

To follow up: The teacher shows the video “Chemistry: All About You” to the students to 
provide basic knowledge on the multiple industrial methods for cleaning water. 

To conclude: The teacher provides background information on a specific domain of the 
chemistry industry (e.g. food, water) and then invites the students to debate the risks and 
opportunities related to this sector of activity.  

OBJECTIVES: 

 

To help students to realise the importance of chemistry in our daily lives and 
increase their interest in the topic  

To build a solar still 

To clean water using non-conventional tools 

MATERIALS: 
 

 

Large metal or plastic bowl 

Small, shallow glass or cup (clean) 

Measuring jug or cylinder 

Cling film (wider than the bowl) 

A pebble 

Hot water 

Food dye and salt 

THE 
PROCESS: 

1) Getting started:	  	  
The teacher should divide the students into small teams and discuss the 
importance of the water for the health.	  

2) Collecting and sorting information 

Collecting and sorting information about water (sources, role in the health of 
human beings, quality) and methods used in industry for purifying it, looking 
into Module 1. Background information on chemistry in our daily lives, 
Module 2. Chemistry: All About You – the video and Module 3. Links to 
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THE 
PROCESS: 

1) Getting started:	  	  
The teacher should divide the students into small teams and discuss the 
importance of the water for the health.	  

2) Collecting and sorting information 

Collecting and sorting information about water (sources, role in the health of 
human beings, quality) and methods used in industry for purifying it, looking 
into Module 1. Background information on chemistry in our daily lives, 
Module 2. Chemistry: All About You – the video and Module 3. Links to 
online resources on chemistry and its various applications.  

3) Hands on experiment:  
Module 6. Hands-on activities: Water experiments	  
4) Exchanging information:  
The teams discuss the conclusions on the topic. The works (experimental 
sheets) are made visible to the students, teachers, parents and the local 
community. 

TIME 
NEEDED: 

4 hours (2 hours to search, collect and sort information, 1 hour for the 
experiments, 1 hour to exchange the information)  
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LESSON 4 

Getting started, raising awareness on the role of chemistry research in the materials industry: 
students should formulate the importance of resistance of different artificial and natural 
materials to combustion, using the instructions  

To follow up: The teacher shows the video “Chemistry: All About You” to the students to 
provide basic knowledge on the multiple applications of chemistry in the clothes and fashion 
industry.  

To continue, the teacher runs the experiment on Combustion of natural and artificial fibres from 
Module 5. Hands-on activities: Material and Properties  

To conclude, the teacher provides background information on a specific domain of the 
chemical industry (e.g. synthetic materials) looking into Module 1. Background information 
on chemistry in our daily lives, Module 2. Chemistry: All About You – the video and Module 
3. Links to online resources on chemistry and its various applications. The teacher then 
invites the students to debate the risks and opportunities related to this sector of activity.  

OBJECTIVES: 

 

 

To help students to realise the importance of chemistry in our daily lives and 
increase their interest in the topic 

• To test the resistance of natural and artificial fibres to combustion 

MATERIALS: 
 

 

Natural fibres: cotton, wool, silk, linen (2 cm strips) 

Synthetic: nylon, orlon, rayon, cellulose acetate (2 cm strips) 

Bunsen burner 

THE 
PROCESS: 

 
1) Getting started 
The teacher should divide the students into small teams and discuss the 
importance of resistance of different artificial and natural materials to 
combustion.	  

2) Collecting and sorting information  
Students should look for information on materials (natural, synthetic, nano-
materials) and methods used in industry for testing their resistance.	  

3) The video 

The teacher shows the video “Chemistry: All About You” to the students to 



                                                                                                                                                                   

Chemistry: All About You – Teachers’ guidelines 

12 
12

 

THE 
PROCESS: 

 
1) Getting started 
The teacher should divide the students into small teams and discuss the 
importance of resistance of different artificial and natural materials to 
combustion.	  

2) Collecting and sorting information  
Students should look for information on materials (natural, synthetic, nano-
materials) and methods used in industry for testing their resistance.	  

3) The video 

The teacher shows the video “Chemistry: All About You” to the students to 
provide basic knowledge on the multiple applications of chemistry in the 
clothes and fashion industry. 	  

4) Hands on experiment:  
Module 5. Hands-on activities: Material and Properties, activity 2. 
Combustion of natural and artificial fibres 

5) Exchanging information 

The teams discuss the conclusions on the topic. The works (experimental 
sheets) are made visible to the students, teachers, parents and the local 
community. 

TIME 
NEEDED: 

4 hours (2 hours to search, collect and sort information and watch the video, 
1 hour for the experiments, 1 hour to exchange the information) 
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PART 2: THE MODULES 

This section proposes a number of modules to provide teachers with all the necessary elements 
to organise a lesson: background information on chemistry and its societal aspects, information 
on the key messages and main concepts delivered by the video, a list of hands-on activities 
suggested to link with the video and activities on the ethical, social and legal aspects (ELSA) of 
chemistry. The last module proposed links to additional online resources on chemistry and some 
of its main applications: the economy and business, energy, food, fuels, health, transport, water 
and finally petrochemistry and materials.  

 

MODULE 1. BACKGROUND INFORMATION 

Since time immemorial chemistry has been part and parcel of our lives. It has been called “The 
science of what things are” or “The central science” because it connects physics with other 
natural sciences such as astronomy, geology and biology. It has neither a beginning nor an end 
as it has been present ever since the creation of the universe. 

“The science of chemistry is the study of matter and the chemical changes that matter 
undergoes. Research in chemistry not only answers basic questions about nature but also 
affects people’s lives. Chemistry has been used, for example, to make stronger metals, to enrich 
soil for growing crops, to destroy harmful bacteria, and to measure levels of pollution in the 
environment. It has also made possible the development of such new substances as plastics, 
fibres, and new medicines”.2 

Chemistry today stands on the verge of a new era. A century ago, chemistry was barely 
beginning to find its way to large scale solutions for human well-being. But now, chemistry must 
take on a much crucial role than ever before, for the whole world relies on new discoveries and 
solutions for the most challenging problems human society is facing. 

It is essential to so many of our global concerns: water, food, energy, the environment and 
health – to name but a few, for there are so many fields that need attention in order to maintain a 
normal, comfortable life. Yet to meet these complex and truly global challenges, we must not 
only build upon what we have learned in the past, but we also endeavour to reinvent chemistry 
for the future. 

                                                

2 Britannica Online for Kids, article “chemistry”, http://kids.britannica.com/comptons/article-9273618/chemistry. 
Accessed 22.08.2011. 
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Chemistry applications are present in many areas and have a great impact on the way we live. 
Here are a number of examples of contributions by chemical science to society: 

• Chemistry is the key to an abundant supply of food. Fertilizers promote crop growth and 
help replenish the soil. New forms of crop protection not only fend off pests and plant 
diseases, but also allow crops to achieve higher yields. Plastic pipes make irrigation 
easier to install. This means more people have access to nutritious fruit and vegetables. 

• In the field of medicine, more and more people are being treated thanks to many 
discoveries made in the last century, for example the first sulphamide (sulphuricdiamide) 
drug. Then, the number and type of drugs started to range from antibiotics and 
analgesics to antipyretics and antitumorals. Cures and remedies for many diseases have 
been found and we can say that life expectancy has improved significantly thanks to the 
discoveries of chemistry. 

• Modern materials used for textiles are made of a mix of natural and artificial (synthetic) 
textile fibres with more practical use, that last longer and are easy to wash; specialists 
have replaced natural fibres (cotton, wool), with synthetic ones (acryl, polyester and 
viscose). 

• Cosmetic products, shampoo and soap (composition, methods to obtain them), all 
these are the result of chemists’ work and investigations. Have you ever wondered what 
toothpaste would look like if it did not have its composition and properties of being 
soluble and stable in water? 

• Food packaging is made of polystyrene and polyolefins. The thickness of packaging has 
decreased by 30% in the last 10 years, which means less material used, more freshness 
and durability of food, and so more security when thinking about what you are eating.  

• The low density polystyrene and polyolefins used in various packaging applications 
have enabled the industry to decrease energy consumption and reduce the carbon 
dioxide emissions associated with power generation (which add to the greenhouse 
effect).  

• Your door is made of melamine – a material with a great resistance to scratches, and 
easy to clean; your chairs are made of acrilonitrile-butadien-styrene (ABS), with a vinyl 
cushion. 

• Polypropylene is used as a fibre to make carpets, rugs, ropes, even sport clothes. A 
carpet made of acrylic fibres is more resistant to dirt.  

• Most of the pigments used in painting processes are produced by synthesis, are varied 
in colour, and have a great resistance to external agents such as light, humidity and 
washing. Paints are a combination of four main classes of chemicals: resins, pigments, 
solvents and additives. 

General technology has advanced enormously thanks to inventions such as vulcanised rubber, 
nylon, Kevlar and aluminium production. Materials which can be processed to form products are 
provided by the chemical industries. Today the major role of chemistry in technological advance 
also lies in new materials research, the study of electrochemical processes such as corrosion, 
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finding cheaper production processes for materials, etc. If you look closely around you, every 
human-made object you can see takes advantage of some prior chemical research.  

These are just a few examples of how chemistry rules our lives and modern society. Indeed, it 
can be said that without it, nothing would really exist. Chemistry is the essence that gives us 
substance. Everything around us is the result of chemical processes, not only matter, but also 
thoughts, feeling, emotions. We live because of chemistry and chemistry lives through us. 

 

MODULE 2. CHEMISTRY: ALL ABOUT YOU – THE VIDEO 

The video “Chemistry: all about you” has been designed in the context of the International Year 
of Chemistry 2011 to inspire young people and attract new talents by showing them the multiple 
applications of chemistry.  

The video shows that, in our daily lives, chemistry has come a long way. We are surrounded by 
things that consist of materials derived from chemical processes. For example: 

• Thermoplastic packaging helps us preserve food over longer periods of time than we 
could before its appearance.  

• The low density polystyrene and polyolefins used in various packaging applications 
have enabled the industry to decrease the level of energy consumption and CO2 
emissions  

• Composite materials protect much-used devices such as the refrigerator or the oven, 
from unsightly scratches and make them easier to take of. 

• The insulation foam that we are so dependent on these days, which is used in every 
house, is energy efficient and eco-friendly, as it reduces energy consumption and CO2 
emissions; it did not exist a few decades ago.  

• The audio and video devices that we use daily, such as mp3 players, computers, video 
players, are made of strong, plastic materials, and are fashionable these days; we see 
them everywhere. The synthetic fibres that are included in almost every piece of clothing 
provide us with warmth and comfort; they have become essential to our lives. 

• Water has also been helped by chemistry to sustain life. Water treatment solutions have 
been develop to prevent the spread of diseases and to make clean water more 
accessible in places where drought and extreme temperatures have severely affected 
the water reserves; plastic pipes have reduced water wastage and are helping the 
world’s growing population. 

• International communications and mobile payments are now possible due to the 
appearance of mobile phones, also made of light, strong plastic.  
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• Plastic compounds and rubbers are used in the structure of cars to make them safe, 
strong and lightweight and assure optimal efficiency while reducing noxious emissions 
and use of energy. 

• Consumer plastics help people to access information and communicate at a distance 
more easily, using desktop computers and laptops on the Internet. Information and 
Communication Technologies (ICT) are also dependent on consumer plastics as they 
need a device that enables the user to view the information he wants. 

• When it comes to protection, there are many areas in which the products of chemistry 
have become essential. Coating has a major role in our lives as it protects walls from 
erosion and humidity, preventing the growth of mould; and it is also colourful, with a great 
array of colours to choose from. 

• Synthetic fibres play another major part in our lives. They are present in hospitals, in 
the form of sterile bandages, which are needed daily. Their safety, hygienic and 
protective actions make them crucial in medicine. 

• To treat disease and pain, chemical antiseptics and analgesics are often used. 
Besides their pain relieving action, they can also save lives, and can be found in 
drugstores in the shape of pills, syrups, powders. They can also be administered with the 
help of syringes, or perfusions; either way, single use plastics like these are crucial in 
order to prevent the spread of diseases. 

• Last but not least, technical polymers: they are the most recent discoveries yet and 
have enabled us to develop new technologies, to ensure energy supplies for the future. 
We now have solar panels, wind and water turbines, and so on. We have the means to 
save energy, to use it in a better way, in a way that will help us maintain a prosperous 
life, all of this thanks to the evolution of chemistry. 

The video enables us to reflect on the level that has chemistry reached nowadays and shows 
the contribution of this science to many domains, including mobile telephony, television, 
Information and Communication Technologies or even music and art. Few people are actually 
aware that chemical processes are the basis of all that surrounds us.  

The contributions that chemistry has brought to our world are unfortunately often obscured by 
the drawbacks that chemistry has, such as chemicals that pollute the environment, chemicals 
that attack our health that can produce cancer.  

The most important benefits derived from the science of chemistry, such as water treatment, 
cures for the multitude of diseases that threaten us, single-use plastics, chemical antiseptics, 
even technical polymers, must not be forgotten, since a great deal of progress has been made to 
counter every drawback that chemistry has. For example, lessons learned in the field of 
consumable energy have been applied to medicine and by doing so we have overcome 
hundreds of problems that a few decades ago seemed impossible to solve. 
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MODULE 3. ADDITIONAL ONLINE RESOURCES ON CHEMISTRY & ITS 
APPLICATIONS 

In this section, teachers can find links to resources and projects useful to prepare the lessons, 
give background information to the students and find more activities to organise in class as a 
complement to the video “Chemistry, It’s All About You”. This section provides links to resources 
by topics, giving access to information on the various applications of chemistry. 

 

1. ECONOMY- BUSINESS 

 

Source Link Description 

Journal of Business Chemistry Click here This article addresses the near-term business of 
chemistry environment in which the industry will 
operate as well as the implications for the global 
business of chemistry. 

Advancing Green Chemistry Click here Website of an organisation promoting the 
development and adoption of Green Chemistry, 
namely, the scientific foundation of greener products, 
a sustainable economy, and healthier people. The 
website provides definitions and principles as well as 
teaching materials. 

Living with Chemicals blog Click here Blog on the topic of building cooperative relationships 
between chemical companies and communities 

Oxford Economics Click here Report of Oxford Economics on the economic 
benefits of chemistry research to the UK 

American Chemistry Council  Click here Article on chemistry in the economy 

Wikianswers Click here Question: What is the importance of chemistry in the 
economy? 
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2. ENERGY 

 

Source Link Description 

U4energy competition Click here U4energy is a challenging, pan-European competition 
for primary and secondary schools. The aim is to 
encourage them to contribute innovative ideas on 
reducing energy consumption and to raise awareness 
on how to use energy more responsibly. 

Chemistry explained – 
Foundations and applications 

Click here Article explaining the importance of energy in the 
understanding of chemistry 

The Scripps research institute Click here Energy Source Chemistry 

Central Science, Cleantech 
Chemistry  

Click here Article on Algae and Water Energy 

RSC – Advancing the chemical 
sciences 

Click here Article on chemistry, Energy and Climate Change 

Chemistry is all around us project  Click here Article on Chemistry and energy of the future taken 
from the project website of “Chemistry is all around 
us,” which aims to contribute to the promotion of 
lifelong learning of scientific subjects and chemistry in 
particular. 
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3. FOOD 

 

Resource Link Description 

Tutorial website from Phoenix 
College: ‘Chemistryland’ 

Click here Resource on The Early Impact of Chemistry: 
Preservation Chemistry 

ACS Chemistry for Life ©  Click here Article on the careers of Food and Flavour Chemists 

Chemistry explained – 
Foundations and applications 

Click here Article on food preservatives 

Chemistry through food Click here Series of entertaining lectures and demonstrations 
about chemistry and about food presented by 
Professors Charles Abrams and Joy Walker. Each 
session includes fascinating stories about food and 
its preparation with emphasis on the chemistry that 
underlies the way we experience food. 

PennState College of Agricultural 
Sciences website 

Click here Definition of Food Chemistry 
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4. FUELS 

 

Resource Link Description 

Website of the U4energy project, 
a European competition on 
energy education organised by 
the European Commission  

Click here U4energy project offers debate theme cards on 
energy that can be used as a basis to discuss the 
role of chemistry in the energy sector.  

Chemistry explained – 
Foundations and applications 

Click here Articles on Chemistry and energy 

Website of the ACS – Chemistry 
for Life – ACS Webinars 

Click here Webinar: Can We Grow Energy? The Role of 
Chemistry in the Energy Future 

New Zealand Institute of 
Chemistry website  

Click here Article about chemistry in the coal industry 

Oracle ThinkQuest Education 
Foundation website 

Click here Article: Comparing Alternative Energy Forms – 
Chemistry & Nuclear Power 

Blog on Chemistry for a 
sustainable world  

Click here Articles on Green Chemistry, the environment, 
science & society, for the non-technical reader 

eNotes.com website, proposing 
comprehensive online 
educational resource.  

Click here Article on fuels and fuel chemistry  
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5. HEALTH 

 

Resource Link Description 

Xplore Health project website  Click here 
 

Xplore Health is a European educational portal on 
cutting-edge health research that offers innovative 
multimedia and hands-on experience to young people 
through the internet, schools and science centres and 
museums. 

Nanoyou project website Click here 
 

NANOYOU (Nano for Youth) was a European project 
that aimed to increase young people’s basic 
understanding of nanotechnologies (NT) and to 
engage in the dialogue about their ethical, legal and 
social aspects (ELSA). 

Website of the National Institute 
of General Medical Sciences 

Click here Article on the role of chemistry in health research and 
drug development 

The Health blog of the Wall Street 
Journal 

Click here Article “Nobel Prize-winning Chemistry Process Helps 
in Medicine Synthesis” 

WikiAnswers website Click here Article on the contributions of chemistry to medicine 



                                                                                                                                                                   

Chemistry: All About You – Teachers’ guidelines 

22 
22

 

 

6. TRANSPORT 

 

Resource Link Description 

Two brochures produced by the 
European Petrochemical 
Association on the connection 
between cars and the chemical 
industry 

See 
“Chemistry: 
All About 
You” 
webpage 

A brochure on the history of Mercedes and a cartoon 
on the first test drive of a Mercedes developed in 
2009 

Website of U4energy project, a 
European competition on energy 
education organised by the 
European Commission  

Click here U4energy project offers debate theme cards on 
transportation that can be used as a basis to discuss 
the role of chemistry for transportation.  

Yahoo Answers website Click here Questions and answers on the importance of 
chemistry in transportation 

Website of the National 
Academies Press publishing 
reports issued by the National 
Academy of Sciences, of 
Engineering, the Institute of 
Medicine, and National Research 
Council. 

Click here Article: Role of 21st century chemistry in transport and 
energy 

Website of the Combustion 
Energy Frontier Research Centre 
of Princeton University  

Click here Article on chemistry and transport  

Chemistry Diaries: the good, the 
bad and the ugly: blog about 
chemistry and how it affects us in 
our daily lives 

Click here Article on Chemistry in transport 

All Experts website  Click here Chemistry (including Biochemistry) – Article: Is 
petroleum used to make car parts? 

Live Science website  Click here Article on The Chemistry of Life: The Plastic in Cars 

Blog on Chemistry for a 
sustainable world  

Click here Articles on Green Chemistry, the environment, 
science & society, for the non-technical reader 
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Blog on Chemistry for a 
sustainable world  

Click here Articles on Green Chemistry, the environment, 
science & society, for the non-technical reader 
including resources on transport 

MODULE 4. EQUALITY: AWARENESS-RAISING ACTIVITIES ON CHEMISTRY 

This section provides information on activities that have been developed in the context of 
Xperimania, a project organised by the Association of Petrochemicals Producers in Europe 
(Appe) and coordinated by European Schoolnet on their behalf. All schools in the European 
Union, candidate countries and EFTA countries are invited to join in this project. Participating 
students must be aged 10-20. Participation is free. All the background information and resources 
needed to get started are available on www.xperimania.net. The initiative is part of the 
International Year of Chemistry.  

The activities proposed are linked to the theme of the International Year of Chemistry: 
“Chemistry – our life, our future” and aims to increase students’ interest in chemistry studies 
and careers and the role of women in chemistry research and industry.  

In this section we present a number of hands-on activities in chemistry to increase students’ 
knowledge of chemistry concepts and scientific processes. The experiments proposed are: 

 

1. MAKING A PORTRAIT OF A WOMAN CHEMIST 

 

Activity 
purpose 

To interview a woman chemist and produce a short video or a PowerPoint 
presentation displaying pictures of both their investigation and the interview. 

Time 
needed 

6 hours (2 hours for the interview and 4 hours editing the video or making the 
PowerPoint presentation) 

Link www.xperimania.net  

Pedagogical 
objectives • To help students realise the importance of chemistry in our daily lives 

• To learn working with inquiry-based methods and conduct an interview 

• To use ICT tools to edit a video/PP presentation. 

Materials 
• video or photo camera 
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Materials 
• video or photo camera 

• computer with MS programs and appropriate software  

Procedure Teachers may conduct the activity and assist the pupils to prepare for the activity 
in the following manner: 

• Engaging pupils in preparatory discussions about the importance of 

chemistry in our daily lives. 

• Referring to relevant organisations (universities, companies), finding contacts 

and arranging local activities/meetings with scientists or arranging 

presentations at the school. 

• Overseeing the research activity. 

• Preparing the film/PP presentation with the appropriate software. 

Outcomes 
for students • Increasing the interest of both female and male students in the subject 

• Raising awareness of the role of women in chemistry. 

• Increasing the fun component of chemistry lessons. 

• Training in the use of digital tools for chemistry documentation purposes. 

• Promoting pedagogical practices based on inquiry-based methods. 

• Encouraging students to think about a scientific career.	  

• Using ICT tools (computer and MS programs, video and photo camera)	  
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2. DESIGNING A CAMPAIGN ON WOMEN AND CHEMISTRY 

 

Activity 
purpose 

To design an awareness-raising campaign to increase the interest of female 
students in chemistry, by creating various dissemination tools (posters, videos, 
postcards, a blog). 

Time 
needed 

6 hours (2 hours to search and debate the ideas and 4 hours for editing the 
dissemination tool) 

Link www.xperimania.net  

Pedagogical 
objectives • To change the attitudes of students towards studying science, especially 

chemistry. 

• To search for ideas and actions that can increase pupils’ interest in 

chemistry, both at school and later on in their choice of studies and careers. 

Materials 
• papers, crayons, pencils 

• video or photo camera	  

• computer with MS programs and appropriate software  

Procedure Teachers may conduct the activity and assist the pupils to prepare for the activity 
in the following manner: 

• Engaging pupils in preparatory discussions about the campaign proposed. 

• Engaging pupils in preparatory discussions about the importance of 

chemistry in our daily lives. 

• Identifying a topic for the campaign to work on. 

• Overseeing the activity. 

• Preparing the contribution (posters, videos, postcards, a blog...) with the 

appropriate software. 
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Outcomes 
for students • Raising awareness of the role of women in chemistry. 

• Increasing the interest of both female and male students in the subject. 

• Increasing the fun component of chemistry lessons. 

• Training in the use of digital tools for chemistry documentation purposes. 

• Promoting pedagogical practices based on inquiry-based methods. 

• Encouraging students to consider a scientific career.	  
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3. MAKING A POSTER ON WOMEN AND CHEMISTRY 

 

Activity 
purpose 

To make a poster (digital or handmade) on the topic “women and chemistry”. 

Time 
needed 

2 hours  

Link www.xperimania.net  

Pedagogical 
objectives • To illustrate original thoughts on chemistry and its benefits as career choice, 

especially for women. 

• To develop artistic abilities. 

Materials 
• papers, crayons, pencils 

• video or photo camera	  

• computer with MS programs and appropriate software  

Procedure Teachers may conduct the activity and assist the pupils to prepare for the activity 
in the following manner: 

• Engaging pupils in preparatory discussions about the poster they are about 

to create. 

• Referring to relevant organisations (universities or companies), finding 

contacts and arranging local activities, such as meetings with scientists or 

arranging presentations at the school. 

• Overseeing the research and the artistic activity. 

• Preparing the digital poster with the appropriate software. 
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Outcomes 
for students • Raising awareness of the role of women in chemistry. 

• Increasing the interest of both female and male students in the subject. 

• Increasing the fun component of chemistry lessons. 

• Training in the use of digital tools for chemistry documentation purposes. 

• Promoting pedagogical practices based on inquiry-based methods. 

• Encouraging students to think about a scientific career.	  
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MODULE 5. HANDS ON ACTIVITIES: MATERIAL AND PROPERTIES 

In this section we propose a number of hands-on activities in chemistry to increase students’ 
knowledge of chemistry concepts and scientific processes. The experiments proposed have 
been developed in the context of the Xperimania project organised by the Association of 
Petrochemicals Producers in Europe (Appe) and coordinated by European Schoolnet on their 
behalf.  

The activities proposed cover important topics and conceptual understanding in science and 
also provide a variety of opportunities to learn important experimental and data gathering skills. 
They consist of classroom and laboratory activities to be carried out by the teacher and his/her 
students. 

With the experiments from the Xperimania project, students are expected to come up with a 
small scientific research study on materials and properties found in their everyday lives.  

In these teacher guidelines, we provide teachers with three examples of experiments on material 
and properties that can be included in a lesson plan and easily connected with the video 
“Chemistry: All About You”. The selection of three experiments developed in the context of the 
Xperimania project that is presented in this guide has been chosen by the Young EPCA Think 
Tank as the best one to relate to the video “Chemistry: All About You”.  

More hands-on activities from the Xperimania project can be found on: www.xperimania.net.  
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1. SODIUM POLYACRYLATE – A POLYMER FOR BABIES’ HEALTH 

 

Experiment 
purpose 

Finding out why nappies keep baby’s pants dry 

Link http://www.xperimania.net 

Pedagogical 
objectives 

Students will observe what is inside a nappy and how it reacts to water 

Time 
needed 

15 minutes 

Materials • a nappy 

• water 

• a beaker and a spatula 

• a measuring cylinder for water 

• a measuring mass for sodium polyacrylate 

• food colouring (optional) 

Procedure • Open the nappy and collect the white powder into a beaker 

• Weigh the white powder 

• Add water and note the volume 

• Add food colouring (optional) 

• Weigh again and record how much mass the powder has gained 

Outcomes 
for students 

Knowledge gained in terms of scientific processes:  

• Measuring mass of solids and volumes of liquids. 

• Interpreting data. 

• Asking scientific questions. 

• Carrying out scientific investigations. 

Knowledge gained in terms of chemistry background. 

• Polymers: sodium polyacrylate. 

• Water  
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Outcomes 
for students 

Knowledge gained in terms of scientific processes:  

• Measuring mass of solids and volumes of liquids. 

• Interpreting data. 

• Asking scientific questions. 

• Carrying out scientific investigations. 

Knowledge gained in terms of chemistry background. 

• Polymers: sodium polyacrylate. 

• Water  

• Chemical reactions that involve water / water absorption. 

 

2. COMBUSTION OF NATURAL AND ARTIFICIAL FIBRES 

 

Experiment 
purpose 

Investigation of the different behaviour of natural and artificial fibres in combustion. 

Link http://www.xperimania.net 

Pedagogical 
objectives 

Students will test in the laboratory the difference in the combustion of natural and 
artificial fibres 

Time needed 30 minutes 

Materials • natural fibres: cotton, wool, silk, linen (2 cm strips) 

• artificial fibres: nylon, orlon, rayon, cellulose acetate (2 cm strips) 

• Bunsen burner 

Procedure • Cut 4 cm strips from different cloths/ towels/ bed sheets/ curtains/ equipment for 

chemical industry made of natural and artificial fibres. 

• Ignite each strip in turn.  

• Note in a table of results the difference of combustion regarding: velocity, smell, 

ash left behind, colour of the flame. 

Outcomes for 
students 

Scientific processes:  

• Investigating the behaviour of fibres in combustion. 
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Outcomes for 
students 

Scientific processes:  

• Investigating the behaviour of fibres in combustion. 

• Interpreting data. 

• Asking scientific questions.  

• Carrying out scientific investigations. 

Chemistry background: 

• Combustion. 

• Polymers. 

• Natural and artificial fibres. 

• Chemical reactions that involves molecular oxygen. 

3. THE SURFACE OF SUBSTANCES 

 

Experiment 
purpose 

To investigate what happens when oil, water and detergent are mixed. 

Link http://www.xperimania.net 

Pedagogical 
objectives 

Investigating the influence of the structure of the substances on reactivity 

Time needed 10 minutes 

Materials • 2 boiling tubes 

• bung 

• water 

• oil 

• detergent / washing up liquid 

• microscope 

• measuring cylinder 

Procedure • Take two boiling tubes; put about 25 ml water and 25 ml oil into each. 

• Put a bung into one of the tubes and shake it. Leave it for a few minutes. What 

happens to the mixture? 

• Where are the oil and the water touching each other? 

• Add a few drops of detergent (washing-up liquid) to the other boiling tube. 
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Procedure • Take two boiling tubes; put about 25 ml water and 25 ml oil into each. 

• Put a bung into one of the tubes and shake it. Leave it for a few minutes. What 

happens to the mixture? 

• Where are the oil and the water touching each other? 

• Add a few drops of detergent (washing-up liquid) to the other boiling tube. 

Observe what happens at the boundary between the oil and water. Watch 

carefully for a couple of minutes, then put a bung in the boiling tube, shake it and 

leave it for a few minutes. What happens to the mixture? 

• Put a few drops of your mixture onto a microscope slide and look at it at low and 

medium power. If you have difficulty focusing the microscope, add a drop of blue 

food colouring to your boiling tube mixture, shake it and try again. 

• Draw and label what you can see under the microscope.  

• Where are the oil and the water touching each other now that you have added 

detergent?  

• What has happened to the amount of oil touching the water? What has formed at 

the surface where the water touches the air?  

• Do the particles at the surface of a substance behave the same way as the ones 

in the middle? 

Outcomes for 
students 

Scientific processes:  

• Investigating the behaviour of different liquids when they are mixed. 

• Interpreting data. 

• Asking scientific questions.  

• Carrying out scientific investigations. 

Chemistry and physics background. 

• Dissolving process. 

• Water – polar substance. 

• Oil – non-polar substance. 

• Detergent – tensioactive substance. 
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MODULE 6. HANDS ON ACTIVITIES: WATER EXPERIMENTS 

In this section we propose a number of hands-on activities in chemistry to increase students’ 
knowledge of chemistry concepts and scientific processes. The experiments proposed have 
been developed in the context of the Global Experiment of the International Year of Chemistry –
http://water.chemistry2011.org/web/iyc. The International Year of Chemistry (IYC 2011) is an 
initiative of IUPAC, the International Union of Pure and Applied Chemistry, and UNESCO, the 
United Nations Educational, Scientific and Cultural Organization. 

The Global Experiment of the International Year of Chemistry, an initiative of the IUPAC 
Committee on Chemistry Education, has been developed to appeal to students from primary 
school to senior high school. The activities that make up the experiment will help students 
appreciate the role of chemistry in issues of water quality and purification. At the same time, 
students will contribute to an online global map, reporting on their investigations of water quality 
and water treatment. 

The activities proposed cover important topics and conceptual understanding in science and 
also provide a variety of opportunities to learn important experimental and data gathering skills. 
They consist of classroom and laboratory activities to be carried out by the teacher and his/her 
students. 

The Global Experiment of the International Year of Chemistry proposes experiments to test the 
properties of water, filtration materials and purification of water using a solar still. 

In these teacher guidelines, we provide teachers with a selection of two examples of 
experiments on water that can be included in a lesson plan in combination with the video 
“Chemistry: All About You”. The experiments have been selected by the Young EPCA Think 
Tank as the best hands-on activities from the Global Experiment of the International Year of 
Chemistry to link with the video “Chemistry: All About You”. 

You can find more lab activities on salinity and acidity of water on the website of the Global 
Experiment of the International Year of Chemistry: 

http://water.chemistry2011.org/web/iyc/experiments  
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1. FILTRATION 

 

Experiment 
purpose 

To filter water from a natural local source. 

Link http://chemistry2011.org 

Pedagogical 
objectives 

Students will use household materials to build a water filtration unit. 

Time 
needed 

50 minutes 

Materials • 2 litres of “dirty” natural water 

• 3 litres of clean water 

• 1 two-litre plastic soft drink bottle with its cap 

• 2 two-litre plastic soft drink bottles, one with its bottom cut off to use as a 
funnel and one with the top cut off to use for sedimentation. 

• 1 large beaker (with a volume of 500 ml, or 2 cups) 

• 2 tablespoons of alum 

• 1½ cups fine sand  

• 1½ cups coarse sand  

• 1 cup small pebbles  

• 1 coffee filter 

• 1 rubber band 

• 1 large spoon 

• A clock with a second hand or a stopwatch 

Procedure • Pour dirty swamp/river/reservoir water into the two litres bottle with a cap.  

• Place the cap on the bottle and vigorously shake the bottle for 30 seconds. 
Continue the aeration process by pouring the water into another bottle or the 
beaker, then pouring the water back and forth between them about 10 times. 
Once aerated, gases have escaped (any bubbles should be gone). Pour your 
aerated water into the bottle with its top cut off. 

• Add two tablespoons of alum to the aerated water. Slowly stir the mixture for 
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Procedure • Pour dirty swamp/river/reservoir water into the two litres bottle with a cap.  

• Place the cap on the bottle and vigorously shake the bottle for 30 seconds. 
Continue the aeration process by pouring the water into another bottle or the 
beaker, then pouring the water back and forth between them about 10 times. 
Once aerated, gases have escaped (any bubbles should be gone). Pour your 
aerated water into the bottle with its top cut off. 

• Add two tablespoons of alum to the aerated water. Slowly stir the mixture for 
5 minutes.  

• Allow the water to stand undisturbed in the container. Observe the water at 
five-minute intervals for a total of 20 minutes.  

• Construct a filter from the bottle with its bottom cut off as follows: 

o Attach the coffee filter to the outside neck of the bottle, using a rubber 
band. Turn the bottle upside down placing it in a beaker or cut-off 
bottom of a two litres bottle. Pour a layer of pebbles into the bottle – 
the filter will prevent the pebbles from falling out of the neck. 

o Pour the coarse sand on top of the pebbles. 

o Pour the fine sand on top of the coarse sand. 
o Clean the filter by slowly and carefully pouring through 3 litres (or 

more) of clean drinking water. Throw away the water that has passed 
through the filter. 

• After a large amount of sediment has settled on the bottom of the bottle of 
swamp/river/reservoir water, carefully – without disturbing the sediment – 
pour the top two-thirds of the swamp/river/reservoir water through the filter. 
Collect the filtered water in the beaker/plastic bottle. 

• Compare the treated and untreated water. Has treatment changed the 
appearance and smell of the water?  

Outcomes 
for students 

Scientific processes  
• Observing and comparing the appearance of untreated and treated water. 

• Recording the scientific data and observations in an appropriate manner. 

• Interpreting data in terms of environment and nature of the water involved. 

• Asking scientific questions about water treatment and water in the 
environment.  

• Carrying out scientific investigations by selecting and controlling variables. 

 
Chemistry and Physics background  
• Aeration as a tool in water treatment – the role of oxygen. 

• Coagulation as a chemical tool to clarify water. 
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Outcomes 
for students 

Scientific processes  
• Observing and comparing the appearance of untreated and treated water. 

• Recording the scientific data and observations in an appropriate manner. 

• Interpreting data in terms of environment and nature of the water involved. 

• Asking scientific questions about water treatment and water in the 
environment.  

• Carrying out scientific investigations by selecting and controlling variables. 

 
Chemistry and Physics background  
• Aeration as a tool in water treatment – the role of oxygen. 

• Coagulation as a chemical tool to clarify water. 

• Sedimentation and filtration as physical tools to clarify water 
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2. SOLAR STILL CHALLENGE 

 

Experiment 
purpose 

To clean water from a local source using a non-conventional unit. 

Link http://chemistry2011.org 

Pedagogical 
objectives 

Students will build a solar still and find out how it can purify water. 

Time 
needed 

90 minutes 

Materials For building the solar still: 
• Large metal or plastic bowl 

• Small, shallow glass or cup 
(clean) 

• Measuring jug or cylinder 

• Cling film (wider than the bowl) 

• A pebble 

• Hot water 

• Food dye and salt 

Procedure • Add a measured volume of hot water (about 1 cm) to the bowl. 

• Add some food colouring and about a teaspoonful of salt to the water in the 
bowl. 

• Take all the equipment out to a sunny, level place. 

• Place the glass or cup in the middle of the bowl making sure no water 
splashes into it. 

• Cover the bowl loosely with cling film, sealing the film to the rim of the bowl. 

• Place the stone in the middle of the film above the cup. 

• Leave the still for at least an hour (the longer the better) and then check that 
there is some water in the cup. 

• Take the still back indoors, remove the cling film and take out the cup without 
splashing any water into or out of the cup. 

• Measure the amount of water in the cup. 
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Procedure • Add a measured volume of hot water (about 1 cm) to the bowl. 

• Add some food colouring and about a teaspoonful of salt to the water in the 
bowl. 

• Take all the equipment out to a sunny, level place. 

• Place the glass or cup in the middle of the bowl making sure no water 
splashes into it. 

• Cover the bowl loosely with cling film, sealing the film to the rim of the bowl. 

• Place the stone in the middle of the film above the cup. 

• Leave the still for at least an hour (the longer the better) and then check that 
there is some water in the cup. 

• Take the still back indoors, remove the cling film and take out the cup without 
splashing any water into or out of the cup. 

• Measure the amount of water in the cup. 

• Observe the colour of the water in the cup and test it for salt. 

• Calculate the percentage of the water that was purified: 
 

 
 

Outcomes 
for students 

Scientific processes  
• Observing and comparing the appearance of untreated and treated water. 

• Recording the scientific data and observations in an appropriate manner. 

• Interpreting data in terms of environment and nature of the water involved. 

• Asking scientific questions about water treatment and water in the 
environment.  

• Carrying out scientific investigations by selecting and controlling variables. 

 

Chemistry and Physics background  
• States of matter and their inter-conversion (evaporation and condensation). 

• Distillation as a physical tool to clarify water. 

• The efficiency of a solar still for purifying water. 

 


