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Overview

This document is designed to aid teachers in Wales planning their new chemistry
curriculum for first teaching from September 2022. It is recommended that this
document is used once a good understanding of the principles and fundamentals
of the Curriculum for Wales' has been developed. The document draws on
information from appropriate resources, including the Royal Society of Chemistry’s
curriculum framework?, to outline what suitable progression could look like.

This document aims to support schools planning chemistry progression within

the Science and Technology Area of Learning and Experience (AoLE) specifically
focussing on the What Matters statement Matter and the way it behaves defines our
universe and shapes our lives, as well as parts of Being curious and searching for
answers is essential to understanding and predicting phenomena. It is not intended
to be prescriptive, but we hope it will prove useful to support curriculum planning.

Background

The Royal Society of Chemistry developed a curriculum framework as a resource for curriculum designers.
The aim of the framework is to visualise the most important aspects of chemistry — the key things that we
would like young people to learn about chemistry.

At the heart of the framework sits a model for the discipline of chemistry. It is vital that learners gain a
complete view of chemistry: how it works, what types of things we can understand through chemistry, and
— particularly importantly — how chemical methods and ideas help us to understand the world around us
and also form the basis for new innovations. Any curriculum must help learners understand this, so that
they can see the value of what they are learning.

The model identifies three main aspects of chemistry as a discipline:

. Chemistry as a science: the methods and procedures of chemical practice and the conventions
of chemical reasoning through which the understanding of matter is developed, organised and
represented.

. Chemical concepts: the body of knowledge and understanding about matter, its properties and
changes that have developed over time.

. Chemistry and the world: the interactions between chemistry and the world around us, and the
interplay with society and other disciplines.

Each of these aspects of chemistry is important in its own right and should be made explicit through the
curriculum. However, chemistry can only be fully understood through grasping the relationship between
them.

Some of the guiding principles for the Royal Society of Chemistry curriculum framework are that:

. There should be clear progression, in which deepening understanding is built on a secure
foundation in each aspect of the framework.

. It should encourage understanding of fundamental principles of chemistry and how these are
connected, rather than encountering chemistry as a series of topics.
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These principles align well with the design of Curriculum for Wales progression steps and the What
Matters statements. The framework offers a next level of detail to the Curriculum for Wales, and teachers
may find it helpful to use the framework alongside the Curriculum for Wales when designing their school
curriculum.

The building blocks of the framework within the central model consist of:

. Big questions: these help to define the central areas of interest in studying chemistry and reflect
the enquiring nature of the discipline. Learners demonstrate progression by being able to answer
the big questions in greater breadth and depth over time.

. Key ideas: these are the central ideas that answer the big questions. We have developed a set of
key ideas that we feel all learners should be able to study by the age of 16. Learners demonstrate
progression by being able to understand the ideas in more detail, and by encountering more ideas
over time. For example, the key idea that ‘all matter is made of one or more chemical substances,
which have unique properties and chemical composition’ is foundational and should be developed
early in secondary learning. By contrast, we would expect the idea that ‘whether or not a reaction
occurs spontaneously can be explained in terms of energy transfer and entropy’ to be introduced
much later.

Connecting Curriculum for Wales with Royal Society of
Chemistry’s curriculum framework

This document connects the What Matters statements in the Curriculum for Wales with the Royal Society
of Chemistry’s curriculum framework, providing further guidance for teachers during phase 2 (and beyond)
of ‘The Journey to 20223, The diagram on page 4 shows the relationships between the three aspects of
the framework, the big questions and key ideas. The dotted lines are indicative of the links that can be
made between different areas of the framework. For example, some big questions such as ‘what is the
impact of chemistry?’ link to most or all areas of the framework. For clarity, it has not been possible to
show all the links that can be made between different areas of the framework, there are many more links
than can possibly be shown here and we envisage any curriculum would reflect these links.
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In this document the three aspects of the framework (chemistry as a science, chemical concepts and
chemistry and the world) are presented in table format for ease of planning; however, the relationships
between the areas of the framework, as represented in the diagram, remain very important.

On pages 7—12 you will find a table that includes information from our framework and descriptions of
learning from the relevant What Matters statements from Curriculum for Wales. A detailed outline for
suggested progression within progression step 4 (pages 11-14) is sandwiched in between. This is not
prescriptive, but offered to inspire and inform teachers when planning their curriculum.

Further guidance on how to sequence this learning appropriately can be found on the Best Evidence
Science Teaching website* — elements of this advice have been used to create this document.

How to use this document

The aim is not to use the table from top to bottom (as the topics are not in any specific order). The table
enables teachers to pick out related skills, concepts and understanding from the left, at first, and teach
these in a cohesive, logical order before developing these further by moving across to the right. This
should be done over the three or so years of this progression step. Teachers should use their professional
judgement on how much of the concepts and skills in this document can be covered in the time they have
allocated and omit/differentiate their curriculum appropriately to suit their school’s curriculum model.

On the next page is a visual guide to the table and the different columns and content within these.
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Worked example

An example of how this document might be used is when teaching
learners about mobile phone and smart device technology. You could
start with teaching about the materials used in a mobile phone or a
smart watch (polymers and metals, for example). Then discuss the
physical properties of these materials and why these make them
suitable for their function. At the same time, investigative skills could
also be being developed. Building on this, you could then discuss the
particle model and apply this to the materials used. This then opens
up the possibility to discuss the materials’ chemical properties, the
materials on an atomic level and beyond (spectroscopy within a smart
device, for example). This information can be taught and developed over a number of terms or even years
depending on the depth you go into. A more detailed explanation of how this can be achieved is outlined in
the accompanying document ‘How to use the curriculum planning support document’.

This topic also lends itself to cross-curricular links such as:

. learning about materials and circuits in technology
. the particle model in physics

. electricity and circuits in physics

. coding in computer science

. measuring heart rate and effect of exercise on this in biology (links to spectroscopy in smart
watch)

. use of smart technology and its impact on health and well-being

Ultimately the goal, as outlined in the principles for progression of the Curriculum for Wales Science and
Technology AoLE, is that learners are able to apply and use knowledge in various scenarios and
contexts. Therefore, other related topics can be taught alongside (or perhaps after) this topic to ensure
this progression is developed.

Introducing learners to careers in chemistry

Increasing learners’ awareness of chemistry related careers can help learners to understand the breadth
of chemistry in everyday life. A Future in Chemistry® is a dedicated microsite to help inform teachers and
learners about the wide range of careers options within chemistry — it includes case studies and videos of
real people working in chemistry related roles.
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