
Foreword
In 2018, the Primary Curriculum Advisory Group (PCAG) was established by the professional bodies: the 
Royal Society of Chemistry (RSC), the Royal Society of Biology (RSB), the Institute of Physics (IOP) and the 
Association for Science Education (ASE). We asked PCAG to produce advice on the future of the primary 
science curriculum, to support our own work on considering the science curriculum from ages 5 to 19. 

As the professional bodies, we brought together highly regarded educators with experience and expertise 
in primary science to form PCAG and are enormously grateful to them for their commitment to this project 
and the imagination and intelligence that they have brought to it. They have drawn on evidence from a 
wide variety of sources and had meetings with many additional experts in the field – and continued at pace 
through the pandemic. 

We consulted on the initial proposals for a framework for a Future Primary Science Curriculum with groups 
and committees belonging to each of the professional bodies, and a number of practising teachers. The 
final report describing the PCAG Primary Science Curriculum Framework1 was published in October 2023 in 
English2 and Welsh3.

We welcome the advice received in the report and have used it to produce the recommendations that 
appear in the first section of this document. We will use both our recommendations and the PCAG report to 
inform policy positions and advice in the context of education and qualification reform across the UK and 
Republic of Ireland. The PCAG framework is both innovative and familiar and will make an extremely helpful 
and useable framework for developing new primary science curriculums that are fit for purpose. 

Developing a Primary 
Science Curriculum: 
Recommendations 
based on the Primary 
Curriculum Advisory 
Group’s Framework 

1 https://www.iop.org/about/news/report-on-future-of-primary-science-curriculum-published#gref 
2 https://www.rsb.org.uk/images/edpol/Primary_Curriculum_Advisory_Group_report.pdf 
3  https://www.rsb.org.uk/images/edpol/Primary_Curriculum_Advisory_Group_Report_Welsh.pdf 

https://www.iop.org/about/news/report-on-future-of-primary-science-curriculum-published#gref
https://www.rsb.org.uk/images/edpol/Primary_Curriculum_Advisory_Group_report.pdf
https://www.rsb.org.uk/images/edpol/Primary_Curriculum_Advisory_Group_Report_Welsh.pdf


Main messages from the PCAG framework

Global citizenship
The PCAG curriculum framework sits within a wider vision for primary education: one where all children have 

https://educationendowmentfoundation.org.uk/education-evidence/guidance-reports/primary-science-ks1-ks2


5

2.  Rationale for the  
PCAG Primary Science 
Curriculum Framework

The PCAaib

https://www.rsb.org.uk/images/edpol/Primary_Curriculum_Advisory_Group_report.pdf
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This PCAG Curriculum Framework for primary science 
was constructed through an iterative process, by a 
small group of primary practitioners and academics, 
in regular consultation with a range of sector 
experts from the following fields:

O  primary and secondary science education

O  the Learned Societies for science and history

O  developmental psychology

O  curriculum diversification

O  curriculum design

O  creativity in primary science

O  early years 

Once the overarching vision and  
aims were agreed, a set of criteria  
was created which were used  
to justify the knowledge to  
be included. 

Importantly, science curriculum content from a wide 
range of jurisdictions was evaluated against these 
criteria. Notably, an open-minded approach to the 
activity was important to allow for the inclusion 
of content which does not fit into the historically 
agreed way of organising science curricula. 
Using the criteria as an organising principle 
resulted in some content that might be considered 
conventional not being included. Strenuous efforts 
were made to resist repeating ‘historical’ science 
curriculum content and organisation, although it is 
acknowledged that the work has been constrained 
by an epistemological rigidity inherited by the 
writers’ own schooling and teaching experiences. 

4.  
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PCAG Knowledge Map: Nature and Practices of Science
The learning descriptors within this Knowledge Map were compiled using ideas from the Understanding 
Science resources from the University of Berkeley, the Scientific Habits of Mind (Çalik and Coll, 2012), and 
the OECD (2017) definition of scientific literacy.

The nature and 
practices of science:

This knowledge underpins children’s  
understanding of how:

Equity and inclusion:  
all children should be taught to:

O  Science is universal, 
has been and is 
carried out in all 
cultures at all ages, 
creating a diverse 
scientific global 
community.

O  scientists apply what they know to inform 
decisions and solve problems related to 
local and global challenges.

O  apply their scientific knowledge and findings 
to different contexts and problems, including 
personal, local and global.

O  science began before the European 
Renaissance, and has taken place across 
history and the globe.

O  value and respond to the contributions 
of others within and beyond their own 
community.

O  learn about scientific endeavours 
throughout history with examples from 
different cultures and historical periods.

O  Science is a creative 
human endeavour 
which builds new 
knowledge to explain 
natural phenomena.

O  scientists make inferences, are curious 
and imagine possibilities.

O  be curious, demonstrating a passion for 
discovery,imagining possibilities.

O  scientists observe to ask and answer 
scientific questions to build explanations 
about the natural world.

O  ask, plan and answer their own scientific 
questions to explore possibilities and help 
explain the natural world.

O  scientists work through an iterative 
enquiry process, in which answering one 
question often leads to other questions.

O  identify new questions that have arisen 
from an enquiry.

O  Science is an 
empirically based 
process (based 
on or derived from 
observation of the 
natural world).

O  scientists make observations and  
collect, analyse and interpret data to  
test their ideas.

O  gather data by making and recording 
observations and measurements.

O  scientists identify links, patterns  
and relationships.

O  analyse data to identify links, patterns  
and relationships.

O   understand how to differentiate  
between questions that science can or 
cannot answer.

O  Scientific knowledge 
is tentative and 
subject to change 
based on new 
evidence or new 
interpretations of 
existing evidence.

O  scientists present and explain their  
ideas and evidence, are receptive to  
new ideas and may not always agree 
with each other.

O  present and explain their findings to a 
range of audiences, inviting peer-review 
on their conclusions.

O  scientists are sceptical, develop their 
ideas by using what they already know 
and new evidence.

O  review and question their own ideas 
and understanding, as well as those of 
others, to appreciate that over time, areas 
of science can change and develop in 
response to new evidence.

O  Science is a rigorous 
discipline where it is 
important to know 
how the evidence was 
collected and whether 
it can be trusted.

O  scientists adhere to the accepted 
methodologies of enquiry and answer 
different types of scientific questions.

O  use different enquiry methods to answer 
scientific questions.

O  design and evaluate enquiries in order to 
maximise the trustworthiness of their data.

7.  The PCAG  
Knowledge Maps
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It is vital that as children develop as global citizens 
they understand how scientific knowledge has been 
created and used in the past, how it is created 
and used now, and the types of questions that the 
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PCAG Knowledge Map: Chemistry 

Understanding for global citizenship The scientific knowledge children need by age 11…
Equity and inclusion: essential experiences  
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Understanding for global citizenship
The scientific knowledge  
children need by age 11…

Equity and inclusion: essential 
experiences that all children  
must have by age 11 The conceptual boundaries

O  The importance of understanding 
forces for:
O    engineering; 
O   impact of and mitigation of  

natural disasters.

Forces
O  Types of force - push and pull.
O  Resistance forces - air, water and friction.
O  Contact and non-contact forces - 

gravity, magnetism and electrostatic.

O  Go to a playground and explore 
motion on swings, slides, 
roundabouts.

O  Play with a magnet and explore 
what is attracted to it.

O  Play with magnets or magnetic toys 
to feel attraction and repulsion.

O  Rub a balloon on their hair and 
stick it to a wall, or notice sparks 
when they take off a jumper.

O  Play with toy cars on a ramp and 
different surfaces.

O  Drop objects to explore how they 
fall in air and water.

O  Feel the resistance of air and water 
as they move their hands or bodies 
through it. 

O  Play with objects in water, including 
pushing floating objects underwater.

O  Build things, using a range of 
materials, including making a lever 
and pulley.

What to include
O  Terminology relating to forces experienced in action: gravity, resistance, friction, buoyancy. 

What not to include
O  The difference between mass and weight.
O  Explanations of balanced and unbalanced forces, e.g. how aeroplanes stay in the air.
O  Explanations about the speed at which objects fall.
O  
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