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Science education in the 
context of the climate crisis



Over recent years, many educational websites and portals have come and
gone, as enthusiasm and funding has dried up or moved on...

...but not this one!

Where things NEVER stand still!

Need a bit of a challenge 
or some fuel for an 

enquiring mind?

School Science Ad.qxp_Layout 1  02/09/2020  20:37  Page 1

Education

We provide the tools and resources that bring 
learning alive and inspire the next generation 
to engineer a better world.

Bringing 
learning alive

Find out more at

The Institution of Engineering and Technology is registered as a Charity in England and Wales (No. 211014) and Scotland (No. SC038698).

Take a look at our amazing 
free STEM resources for 
primary and secondary 
schools, including 
classroom posters, 
careers packs, videos, 
activities and lesson plans.

Explore our engineering 
competitions for schools 
including the world-
renowned FIRST® LEGO® 
League competition.

We provide the tools and resources that bring 

theiet.org/education
@IETeducation

SSD3132 IET Education A4 Advert+New Social Icons-v5.indd   1SSD3132 IET Education A4 Advert+New Social Icons-v5.indd   1 22/09/2021   09:3522/09/2021   09:35



 SSR  December 2021, 103(383) 1

School Science Review
The ASE’s journal for science education 11–19

 Editor Geoff Auty 

 Special Issue Editors Lynda Dunlop and Elizabeth Rushton

 Executive Editor Martin Payne

 Assistant Executive Editors Andrew Welsh and Helen Johnson
 Book Reviews Miriam Chaplin 

 Editorial contact ASE Jane Hanrott 
 Design/typesetting Andrew Welsh 

  School Science Review is published in March, June, September 
and December as a benefit of 11–19 membership of the 
Association for Science Education. It is also available on 
subscription from the ASE. 

  Authorisation is granted by the ASE for items from SSR to be 
photocopied for personal use or for the use of specific students. 
Permission is needed to copy or reproduce for any other purpose 
and requests should be addressed to the ASE. 

  The contents of this journal do not necessarily represent the views 
or policies of the ASE, except where explicitly identified as such. 

  © Association for Science Education, 2021

  ISSN 0036–6811 

  The Association for Science Education

 Address College Lane, Hatfield, Herts AL10 9AA 
 Telephone 01707 283000 
 Fax 01707 266532 
 Email info@ase.org.uk
 Website www.ase.org.uk

 Advertising Rebecca Dixon-Watmough, rebecca@ase.org.uk

 Printing Holbrooks Printers Ltd, Portsmouth, England

mailto:info%40ase.org.uk?subject=
https://www.ase.org.uk/
mailto:rebecca%40ase.org.uk?subject=


2 SSR  December 2021, 103(383)

 5 Editorial
 6 Letter
 7 Science note

7  The reaction that just keeps on giving: reactivity series, rates of reaction, catalysis and 
electrochemistry Peter Borrows

 9 Theme editorial: Science education in the context of the climate crisis
Lynda Dunlop and Elizabeth Rushton

 10 What do educators think about the provision of environmental education in secondary schools?
Heather King, Melissa Glackin, Rachel Cook and Kate Greer
A summary of a report that explored the state of environmental education in secondary schools in England as 
viewed by experienced educators

 13 The Youth Climate Action Network – reflections on a year of youth leadership on action for the climate
Kate Aston, Fara Bakare, Sophia Chau, Lucas Farmer, Emma Guthrie, Rosie Morris, Kaspar Pitblado, Dirk 
Pitblado, Anna Thomson, Anaid Wunderer and Daniel Wunderer
A team of school students share their reflections on their work to lead action on climate change in their 
communities

 16 ‘What counts’ as climate change education? Perspectives from policy influencers
Kate Greer and Melissa Glackin
Exploring what climate change education entails by considering views from research, policy and policy 
influencers; it invites educators to question ‘what counts’ as climate change education

 23 A duty that is both a privilege and a burden: teaching climate change in the context of an emergency
Richard Brock and Melissa Glackin
Using the notion of ‘epistemic duty’, a requirement to align one’s beliefs with the available evidence, to reflect 
on teaching climate change

 26 Listening to youth: how to close the knowledge–action gap in climate change education
Smriti Safaya and the Climate Change Education and Activism Research Team
This participatory action research investigates student and teacher perspectives about climate change education 
in Hong Kong schools and suggests practical strategies to support youth climate activism

 33 Evaluating the impact of climate emergency career-long professional learning (CLPL) for primary 
teachers in Scotland to enable sustainable learning
Stephen Hendry
Improving teachers’ confidence and knowledge for embedding current climate emergency research, practicals 
and career pathways into their classroom and supporting cross-curricular collegiate working towards sustainable 
and socially just practices

 38 A manifesto for Education for Environmental Sustainability: implications for science education
Lynda Dunlop and Elizabeth Rushton
Teachers and young people identify priorities for education for environmental sustainability; what are the 
implications for science education?

 42 ‘We’re all in this together’ – solving climate change across the disciplines by taking a STEAM 
approach to climate education
Jennifer A. Rudd
We need a cross-curricular approach to climate change education; herein the New Curriculum for Wales, 
STEAM education and a case study showing their combination for secondary school curricula are described

 48 Youth perspectives on contributions to the SSR special issue: science education in the context of the 
climate emergency
Elizabeth Rushton and Lynda Dunlop with youth panel
Reflecting the need for intergenerational conversations on climate education, a panel of young people aged 
11–19 respond to the ideas in this special issue

 51 An exploration of the potential of children’s science books to inspire wonder among 7- to 14-year-olds
Ruth Jarman and Joy Alexander
It is said that the science curriculum should foster a sense of wonder; this article explores the power of books to 
inspire two aspects of wonder – amazement and curiosity

Contents
School Science Review December 2021, 103(383)



 SSR  December 2021, 103(383) 3

Health & Safety
For all practical procedures described in SSR, we have attempted to ensure that:
l	 the requirements of UK health & safety law are observed;
l	 all recognised hazards have been identified;
l	 appropriate precautions are suggested;
l	 where possible procedures are in accordance with commonly adopted model risk assessments;
l	 if a special risk assessment is likely to be necessary, this is highlighted.

However, errors and omissions can be made, and employers may have adopted different standards. Therefore, before 
any practical activity, teachers and technicians should always check their employer’s risk assessment. Any local rules 
issued by their employer must be obeyed, whatever is recommended in SSR.

Unless the context dictates otherwise it is assumed that:
l	 practical work is conducted in a properly equipped laboratory;
l	 any mains-operated and other equipment is properly maintained;
l	 any fume cupboard operates at least to the standard of CLEAPSS Guide G9;
l	 care is taken with normal laboratory operations such as heating substances or handling heavy objects;
l	 good laboratory practice is observed when chemicals or living organisms are handled;
l	 eye protection is worn whenever there is any recognised risk to the eyes;
l	 fieldwork takes account of any guidelines issued by the employer;
l	 pupils are taught safe techniques for such activities as heating chemicals or smelling them, and for handling 

microorganisms.

Readers requiring further guidance are referred to:
Safeguards in the School Laboratory, 12th edn, ASE, 2020.
Be Safe! Health and Safety in School Science and Technology for Teachers of 3- to 12-year-olds, 4th edn, ASE, 2011.
Topics in Safety, ASE, latest version on the ASE website: www.ase.org.uk/resources/topics-in-safety (login required).
Hazcards, CLEAPSS, latest version, and other relevant publications, on the CLEAPSS website: www.cleapss.org.uk 

(almost all schools, colleges and teacher training establishments in the UK outside Scotland are members, as are 
many overseas).

Hazardous chemicals database, SSERC, latest version on the SSERC website: www.sserc.org.uk/health-safety/
chemistry-health-safety/hazchem_database-2/ (schools, colleges and teacher training establishments in Scotland).

Preparing Risk Assessments for Chemistry Project Work in Schools & Colleges, SSERC, 2020.
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Editorial
We have now experienced nearly 2 years under the coro-
navirus cloud. It seems that its form keeps changing 
unpredictably, like the British weather. Once it was real-
ised these changes were happening, letters of the Greek 
alphabet were used to name the variants. Starting with 
alpha, there was a quick slide through beta and gamma 
before we were hit by the vigorous delta. Then there 
were whispers about omicron – easily spread but less 
severe. There are 10 letters between delta and omicron 
in the Greek alphabet. Did strains using these names 
ever exist? The four home nations have taken different 
approaches to restrictions over the last few weeks. Statis-
tics might eventually tell us who took the best approach, 
on both medical and social grounds.

With politicians from around the world having a 
meeting in Glasgow during the autumn term, it seemed 
fitting that we should run a theme about climate change. 
Lynda Dunlop at York and Elizabeth Rushton at King’s 
College London have coordinated this. They introduce 
the topic on page 9.

In this time of uncertainty, teachers and lecturers 
have been kept very busy trying to cope with frequently 
changing situations. In 2020, we were receiving a few 
write-ups showing how some people had been creative 
in devising home-schooling ideas. But that gradually 
faded away. However, other suggestions have arrived 
from various sources. 

In a letter, John Potter asks us to study the detail of 
the construction of light bulbs, and why they eventually 
fail (usually when switched on). It might be thought in 
theory that they should not fail unless they are over-
loaded (producing excessive current). 

Peter Borrows, a long-serving member of our 
Editorial Board representing the Health and Safety 
Group, shares an experience concerning the reactivity of 
metals in water, and shows that electricity plays a part in 
the explanation.

The non-theme articles open with Ruth Jarman and 
Joy Alexander from Northern Ireland reminding us that 
science books can be inspiring for new readers. They 
focus on the 7–14 age range, which covers part of the 
target audience of School Science Review, but it is useful 
for children to have considered some aspects of science 
before reaching secondary age. 

Science education can become a structure for learn-
ing new topics in a logical way, but Ken Rotheram 
reminds us that new ideas and discoveries come from 
scientists being creative. I suspect that is often over-
looked as teachers have to drive their students through 
the examinations treadmill.

A trio of authors from Russia ask us to consider the 
use of the metal zirconium. It is a silver-grey metal 
that is popularly used for jewellery as it resists corro-
sion, while its oxide can provide synthetic substitutes 
for precious stones. There are also some surprising 
medical uses. We are told it is a small but important 
component of the human body. That fact left me 
wondering how we obtain it and whether it disperses 
between generations.

Hal Sosabowski, who has been the leader of some 
of our chemistry themes in the past, and colleagues 
give us a view of the chemistry of several natural prod-
ucts. This is a sequel to a previous article in 2017 and 
provides ideas for science clubs (probably only suitable 
for A-level students). 

Pamela Dugdale from North West England shows 
how ideas on maintaining sustainability can be included 
in physical science and engineering courses at post-
16 level.

Tracy Kirsten from South Africa shows an experi-
ment to help students to understand motion by using 
a fun practical activity outdoors, and emphasises that 
physics is not just for boys.

In our small island, the human population has learned 
to protect itself from large wild animals. However, we 
are still under the threat of something very small that 
can manage to change its identity and replicate at an 
alarming rate once it is in contact with living cells. As 
we enter a new year, we have to hope that our scientists 
and healthcare staff can build adequate defences.

It is rare for me to mention the Reviews and Science 
websearch sections at the end of each edition. After many 
years, the section editors, Miriam Chaplin and David 
Moore, have decided to step down from their respective 
roles. I want to thank them both for their dedication to 
these roles over many years.

Geoff Auty
Editor, School Science Review


