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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?
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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.

Contents
School Science Review  December 2021, 103(383)

	 60	 Creativity Tasks and Tests
Kenneth Rotheram
This article suggests Creativity Tasks in the classroom to develop numerous thinking skills and creative activities; 
Creativity Tests are then suggested to assess and reinforce these skills

	 67	 What is zirconium?
Victoria Samokish, Mikhail Liabin and Elizaveta Stepanova
An analysis of the distinctive and common features of zirconium, zirconia and zircon, and their properties and uses

	 69	 Two A-level science club natural products experiments – part II
Michael Hal Sosabowski, George W. J. Olivier, Conor Fabian and Emily Haasz
This article outlines two natural product experiments suitable for A-level chemistry clubs or similar

	 74	 Embedding sustainability in the teaching of physical and engineering sciences 
Pamela Dugdale
A new, five-step framework to help embed sustainability within college-level courses, in support of the UN’s 
#TeachSDGs campaign

	 80	 Not just girls who do science, but scientists: smashing glass ceilings in the science classroom
Tracy Kirsten
Girls taking physical sciences in high school often lack confidence and avoid taking risks; small modifications 
in pedagogy by educators may empower more girls to embrace science with courage

	 84	 Reviews
	 88	 SSR special issues
	 88	 Advertisers index

http://www.ase.org.uk/resources/topics-in-safety
http://www.cleapss.org.uk
http://www.sserc.org.uk/health-safety/chemistry-health-safety/hazchem_database-2/
http://www.sserc.org.uk/health-safety/chemistry-health-safety/hazchem_database-2/


4	 SSR  December 2021, 103(383)

Editorial Board and Associates
Editor
Geoff Auty

Editorial Board
Miriam Chaplin  science education consultant
James de Winter  Universities of Cambridge and 

Uppsala
Maria Kettle  University of Cambridge
David S. Moore  Oxford
Dave Pickersgill  Sheffield

Michael Hal Sosabowski  University of Brighton
Bernard Tedd  King Edward VI High School for Girls, 

Birmingham
James Williams  University of Sussex
Janet Williams  Mayflower High School, Billericay

Editorial Associates
The Editorial Associates support the Editorial Board in advising the Editor on the suitability of submitted articles.

Damian Ainscough  independent education adviser
Jeremy Airey  National Science Learning Centre, York 
Maria Bateson  The Charter School, East Dulwich, London
Richard Boohan  London
Ian Carter  ecology consultant, Alderney
Anthony Clowser, Ysgol John Bright, Llandudno
Stuart Farmer  Education Manager, IOP (Scotland), 

Aberdeen
Alastair Fleming  Oban
Mary Frost  Appleton School, Essex
Rory Geoghegan  Irish Science Teachers’ Association, 

Dublin
Keith Gibbs  Schoolphysics, Taunton
Randal Henly  Dublin
Jon Heywood  University of Leicester
Stephen Hoskins  Torquay
Sue Howarth  Worcester
Michael Inglis  University of Leeds
Ruth Jarman  Queen’s University Belfast
Susan Judge  Marlow

Ian Kinchin  University of Surrey 
Vanessa Kind  Durham University
Chris King  Keele University, Keele
Ian Lancaster  Cheshire
Dawn Leslie  Davenies School, Beaconsfield
Roger McCune  Northern Ireland
Robin Millar  University of York 
Andy Newsam  National Schools’ Observatory, Liverpool 

John Moores University
Jonathan Osborne  Stanford University, California
Alan C. Pickwick  Manchester
Michael J. Reiss  UCL Institute of Education, London
Keith Ross  Villembits, France
Sarah Sephton  St Clement Danes School, Chorleywood
Dom Shibli  University of Hertfordshire, Hatfield
Nicky Souter  University of Strathclyde
Keith Taber  University of Cambridge
Christopher Talbot  St. Joseph’s Institution, Singapore
Alaric Thompson  Ulverston Victoria High School
Neil Walker  Westfield School, Newcastle upon Tyne

ASE Health and Safety Group Representatives 
Peter Borrows  science education consultant, Amersham, 

Buckinghamshire
John Tranter  Little Chalfont, Buckinghamshire
Joe Jefferies  Everton, Nottinghamshire

Contributing to SSR
We welcome contributions for all sections of School Science Review. For reference, a full page of A4 text in the journal 
is about 800–850 words; including two small figures on a page would bring that down to about 600 words. Articles 
should be no longer than 4000 words in total.

These can be emailed to The Editor, ssreditor@ase.org.uk, or posted to The Editor, School Science Review, ASE, 
College Lane, Hatfield, Herts AL10 9AA. Detailed advice on the submission of articles and Science notes is available 
on the ASE website at: www.ase.org.uk/submission-guidelines.

mailto:ssreditor%40ase.org.uk?subject=
http://www.ase.org.uk/submission-guidelines


	 SSR  December 2021, 103(383)	 5

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


