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Molecular Model Set for Key Stage 3 & 4 Chemistry 
Art. Ref: MMS-012     - updated for the 2016 Curriculum
Contents: 66 Atoms and 70 links. Ages 12+
Scope of Kit: Introduction to atoms, elements and 
compounds and their chemical symbols and formulae; 
the conservation of mass and chemical reactions; using formulae and
equations to represent chemical reactions; combustion, thermal
decomposition, oxidation and displacement reactions;the reactions of acids

with metals and alkalis.

MOLECULAR MODEL KITS

The original dual-scale, quality system of molecular and atomic models

Molecular Model Set for for Biological Science 
Art. Ref: MMS-033                - Advanced Level Biology
Contents: 34 Atoms and 88 links Ages 16+
Designed for use by students working on their own or in pairs, to make a
range of open, or compact-style models of simple organic molecules and the
monomer building blocks of carbohydrates, proteins, lipids and nucleic acids.

With 1 kit: Basic organic chemistry functional groups; simple aldoses,
ribose, ketoses, fructose, monosaccharides of glucose, galactose; one
example of 15   of the amino acids; the sugars in DNA, RNA and the
phosphate group; saturated and unsaturated cis/trans fats and 
lipids; pyrimidines.

With 2 kits: Comparison of Alpha & Beta glucose; formation of glycosidic
bond; one example of the 20 amino acids; formation of proteins and the
peptide link; purines in DNA and the nucleotides.

With 3 kits: Photosynthesis reaction; respiration reaction.

Additional New items for 2019
Self assembly Inorganic Crystal Kits: Diamond Clear model; Metal Oxide lattice and Vibrating Atoms kit

MKO-100-30-Clr
Clear Diamond model 30 atoms

MKO-150-27 Metal Oxide
(MgO / FeO) Crystal Lattice

MVAM-27-UN
Vibrating atoms kit

®
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The periodic table



FSC A level biology fieldwork

Field Studies Council, FSC, is an environmental education charity providing informative and enjoyable
opportunities for people of all ages and abilities to discover, explore, and understand the environment

*Actual course
content will vary
per specification
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       Up to           named practicals ticked off*

           All           practical endorsement criteria assessed

                           stats tests taught

                           different ecosystems studied

                           hours of teaching

          Just           days off the school timetable

www.field-studies-council.org/alevelbiology
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Life enhancing career

@ABPI_UKcareers@abpi.org.uk careers.abpi.org.uk

Our careers website includes case studies of over 80 
individual people who actually work in the industry; from 
people who joined the industry straight from school, through 
to those with postgraduate degrees and postdoctoral 
experience. We have a poster featuring some of these 
people too, this can be ordered through the website.

The site also provides a searchable database of 
pharmaceutical and contract research companies –
an excellent starting place 
if you are looking for a work 
placement or a job.

To find out how you could 
contribute to the discovery, 
development or supply of
new medicines in the UK
visit the website.

Support STEM students with free to
use careers resources

Clinical pharmacologist
Medical representative

Materials scientist
Bioinformatician
Financial analyst

Statistician

Clinical pharmacologist
Medical representative

Materials scientist
Bioinformatician
Financial analyst
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Take a look at the
ABPI schools website

@ABPI_UK

It provides teachers and students with 

high quality, free, curriculum related, 

interactive resources containing 

animations and diagrams which can 

be downloaded. All our resources link 

science topics covered in school to 

the world outside and, particularly, to 

the treatment of disease.

The site has been redesigned while 
keeping all your favourite features:

• Free to use
• No login required
• No adverts
• High quality animations
• Interactive questions
• Download library

The ABPI website for schools and colleges 
is highly valued by teachers, up to 250,000 
people use the site each month.

For a list of topics covered or to explore the topics available for 

each age group visit the website www.abpischools.org.uk

www.abpischools.org.uk

R
M

I-0
0

9
7-1117



	 SSR  December 2019, 101(375)	 1

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

	 Editor	 Geoff Auty 

	 Special Issue Editor	 Michael Hal Sosabowski

	 Executive Editor	 Andrew Welsh 

	 Assistant Executive Editors	 Helen Johnson and Martin Payne
	 Book Reviews	 Miriam Chaplin 
	 App Reviews	 Susan Judge 
	 Websearch	 David S. Moore 

	 Editorial contact ASE	 Jane Hanrott 
	 Design/typesetting	 Andrew Welsh 

		  School Science Review is published in March, June, September 
and December and sent to all Ordinary Members of the ASE free 
of charge. It is also available on subscription from the ASE. 

		  Authorisation is granted by the Association for Science Education 
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, 2019

		  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 01254 247764, 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 2019, 101(375)

Contents
School Science Review  December 2019, 101(375)

	 5	 Editorial

	 6	 Celebration of Assessment for Learning: 20 years inside the black box
Chris Harrison, Paul Black, Paul Spenceley, Jason Harding, Bianca Brunelli, Sofia de Castro and Lucy Wood
Describing the development and the influence of an important initiative in science education

	 10	 Bridging the skills gap from GCSE to A-level
Stella Paes
Can student success in science A-levels be strengthened by building skills in key areas at GCSE and earlier?

	 14	 Royal Institution mathematics Masterclasses: a sixth-form-to-primary connection
Rachel Dorris
An account of workshops in practical mathematics using older students to instruct younger groups

	 19	 Making STEM for everyone: reaching under-served audiences
Laura Hobbs and Laura Fogg-Rogers
Three projects are presented as examples of practice in engaging under-served audiences (children with special 
educational needs, women and girls, and young carers) with science

	 24	 The truth behind the headlines: thinking critically about healthcare advice
Lynda Ware
Interactive sessions with pupils from years 9 to 13 to encourage critical thinking around health claims; specific 
teaching on evidence-based medicine for students applying to study medicine and allied health courses

	 26	 Genetics for tomorrow’s world
Neil R. Ingram
Are students in middle-years biology courses (11–16 years) acquiring a fundamental understanding of genetics 
that will prepare them to understand the world of genomics?

	 31	 Environmental education through STEM
Juliette Green, Nina Hatch and William Scott
Exploring how STEM subjects can enable students to learn about the environmental issues we face, and the 
UN Sustainable Development Goals

	 36	 Plug and learn: online labs for next-generation learning experiences
Effie Lai-Chong Law, Matthias Heintz and Pamela Andrade
A method of obtaining and giving opportunity to process results from investigations and experiments that 
cannot be performed in schools as well as examples of many that can

	 40	 The rubber universe
Miles Hudson
A simple hands-on activity to illustrate Hubble’s law

	 42	 Competency through challenge: schools’ partnerships to stimulate creativity and develop skills
Michael Hinton
Offering students of school age the opportunity to experience participation in research programmes

	 43	 How you and your students can contribute to scientific research
Becky Parker
The Institute for Research in Schools (IRIS) supports students to carry out cutting-edge research in school

	 45	 Theme editorial: The periodic table
Michael Hal Sosabowski

	 47	 Some thoughts on the periodic table when reflecting on the International Year of the Periodic Table
Gordon Woods
150 years of the periodic table’s development are described through discovery of four chosen elements over this 
time period, by chemists from different countries, even of different chemistry periods – truly periodic!

	 52	 The transition elements of life
James P. McEvoy
Although only needed in tiny quantities, nine transition metals play roles in human metabolism

	 57	 Potassium – the essence of life
Rían W. Manville
The essential role that potassium plays in the human body



	 SSR  December 2019, 101(375)	 3

Contents
School Science Review  December 2019, 101(375)

	 60	 Iodine and its biological function in humans
Angela Sheerin
Iodine in thyroid function and how simple organification of an amino acid produces these essential hormones

	 63	 Molecular nitrogen: inert but essential
Tim G. Harrison, M. Anwar H. Khan, Beth M. A. Shallcross, Esther D. G. Shallcross and Dudley E. Shallcross
There is no suitable substitute for molecular nitrogen in the atmosphere, which emphasises its necessity for life

	 65	 O•, O2 and O3: the key to life on the Earth
Tim G. Harrison, M. Anwar H. Khan, Beth M. A. Shallcross, Esther D. G. Shallcross and Dudley E. Shallcross
The importance of molecular oxygen, atomic oxygen, ozone and the hydroxyl radical in the Earth’s atmosphere

	 68	 The inevitable periodic table
Theodore Gray
Is the periodic table defined by quantum mechanics, or the other way around? What does this have to do with 
chess and video games?

	 70	 The periodic table of danger
Michael Hal Sosabowski, Michael Stephens and John Emsley
Elements from the periodic table that are noteworthy for their dangerous characteristics

	 77	 Recognising the long table and using it to make a folding (or ‘concertina’) periodic table
Gordon Woods
An activity designed to enable students to see how the periodic table was first envisaged after finding similarities 
in the properties of elements, and how it had to be extended as more elements were discovered

	 80	 An Elemental Spectacle: A Guided Tour of the Darker Reaches of the Periodic Table
Michael Hal Sosabowski, Theodore Gray, Max Whitby, Fiona Barclay and David Campbell
Descriptions of demonstrations that can be done to show the properties of most of the elements

	 87	 Reviews; 93 Science websearch; 96 SSR special issues; 96 Advertisers index

Health & Safety
For all practical procedures described in SSR, we have attempted to ensure that:
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 should always check their employer’s 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:
Hazcards (CLEAPSS, 2016 and updates)
Topics in Safety, 3rd edn (ASE, 2001; updates available at www.ase.org.uk/resources/topics-in-safety
Safeguards in the School Laboratory, 11th edn (ASE, 2006)
Preparing COSHH Risk Assessments for Project Work in Schools (SSERC, 1991)
SSERC hazardous chemicals database (www.sserc.org.uk/health-safety/chemistry-health-safety/hazchem_database-2/)
Be Safe! Health and Safety in School Science and Technology for Teachers of 3- to 12-Year-olds, 4th edn (ASE, 2011)

https://www.ase.org.uk/resources/topics-in-safety
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Editorial
Reaching the end of a calendar year is always a time for 
looking back and thinking forward.

2019 has been celebrated as the International Year of 
the Periodic Table. Thanks to Hal Sosabowski, we have 
developed a large theme which was partly contained 
in the September edition and is completed here. Hal 
provides his own overview of the topic on page 45 as 
well as contributing or part-authoring articles.

A similar story fits the remainder of the content. As 
I explained in our September edition, I recognised some 
time ago that many teachers cannot attend the ASE 
Annual Conference because school terms have already 
started, and they miss the opportunity to see and hear 
some extremely good presentations. An enthusiastic 
response from presenters has brought more written 
versions to follow those that have already appeared in 
June and September.

The first of these comes from Chris Harrison and 
Paul Black, with a number of other contributors. It recalls 
the initiative on formative assessment, leading to Inside 
the Black Box, for which Paul Black and Dylan William 
were responsible, and the development of ‘Assessment for 
Learning’. It was more than testing a level of knowledge, 
as it also concerns supporting future progress. Of course, 
exams don’t go away, and the next contribution is from 
Stella Paes, formerly Head of Science Qualifications at 
AQA, who considers recognising and then bridging the 
gap in skills required between 11–16 and post-16 educa-
tion in the sciences. Coping with the required knowledge 
in mathematics is a big factor.

Rachel Dorris describes an initiative to address this 
problem – a project backed by the Royal Institution in 
which post-16 students run classes on Saturday morn-
ings for children from primary schools. This activity  
also has support from industry and higher education. 
Enabling children to enjoy mathematics and to feel that 
they can achieve success is an important consideration 
in helping them to feel confident in the sciences. A third 
article for encouraging participation in sciences, espe-
cially for girls and children with special needs, is offered 
by Laura Hobbs and Laura Fogg-Rogers. One of the 
three projects described makes use of the computer game 
Minecraft, which is very popular with children, but the 
initiative goes much further in providing insights into 
engaging under-served audiences.

A short article by Lynda Ware describes workshops 
that can be delivered to schools on how to think criti-
cally about healthcare advice. Newspaper headlines can 
suddenly change fashions in diets, for example, but are 
those headlines based on scientific facts? A much larger 
article from Neil Ingram explains research in genetics 

being used to try to understand why some people are 
more susceptible to certain kinds of illness. Finding 
out ‘why?’ may be only the start; it must be hoped that 
finding preventions and cures will be the stage that such 
initiatives will achieve eventually.

Three contributors working in various parts of west-
ern England collaborated on a presentation about the 
work of the National Association for Environmental 
Education. Their article explains many opportunities 
for activity related to environmental investigations in 
the classroom and on field trips. They also decry the 
fact that many school courses on environmental science 
that evolved in the 1970s have been squeezed out by the 
rigidity of the National Curriculum.

A team from the University of Leicester describe the 
‘Next-Lab’ project. It is a European research project 
aiming to enhance teaching and learning at primary and 
secondary levels by providing online observation of, and 
participation in, activities that are difficult (sometimes 
impossible) to arrange in school laboratories. Then, 
recognising that students can not handle the universe, 
Miles Hudson offers a simple activity for students to try 
for themselves to illustrate how the universe is expanding.

The remaining articles in this set highlight the fact 
the education in science should be about more than just 
learning what is in the book.

Michael Hinton in Cambridge and working with 
contacts in the Netherlands, explains a project in which 
students from both countries collaborate on a range of 
genuine life-science research projects.

Finally, a team of 11 presenters coordinated by Becky 
Parker explain how schools can contribute to exist-
ing research programmes in topics as diverse as space 
exploration and healthcare. Each participant had a very 
limited amount of time to present their cases; the vari-
ety in these rapid presentations shows that, despite the 
prescribed and sometimes narrow examination agenda, 
there is still a broad education in science happening in 
the background.

I hope that the items we have featured this year from 
the Birmingham ASE Conference have helped to inform 
teachers who could not be there (and give valuable 
reminders to those who were). Term will have started by 
the time of the Conference at Reading in January 2020. 
We hope to continue featuring more Conference articles 
in the coming year.

20/20 is a term developed in the USA to indicate 
clear vision. Let’s hope that in 2020 we all see a clear way 
forward in all our diverse roles.

Geoff Auty
Editor, School Science Review


