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Foreword

This booklet contains CCEA’s General Certificate of Secondary Education (GCSE)
Chemistry for first teaching from September 2011. We have designed this specification
to meet the requirements of the following:

GCSE Subject Criteria for Chemistry;

GCSE Qualifications Criteria;

Common Criteria for all Qualifications;

GCSE Controlled Assessment Chemistry Regulations; and
GCSE Controlled Assessment Generic Regulations.

We will make the first full award based on this specification in summer 2013.

We are now offering this specification as a unitised course. This development increases
flexibility and choice for teachers and learners.

The first assessment for the following unit will be available in summer 2012:

e Unit 1 (Foundation/Higher): Structures, Trends, Chemical Reactions and Analysis.

We will notify centres in writing of any major changes to this specification. We will also
publish changes on our website at www.ccea.org.uk

The version on our website is the most up-to-date version. Please note that the web
version may be different from printed versions.
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CCEA GCSE Chemistry from September 2011

1 Introduction

This specification sets out the content and assessment details for our GCSE Chemistry
course. First teaching begins from September 2011, and we will make the first awards
for this specification in 2013. You can view and download the latest version of this
specification on our website at www.ccea.org.uk

The specification builds on the broad objectives of the Northern Ireland Curriculum.
It is also relevant to key curriculum concerns in England and Wales. It promotes
continuity, coherence and progression within the study of chemistry.

A course based on this specification will help prepare students for the study of chemistry
and related subjects at a more advanced level, for example Advanced Subsidiary
Chemistry and Advanced Chemistry. For those progressing directly into employment, a
GCSE in chemistry is relevant not only to the field of science but also to areas of
commerce and public service that value problem-solving and practical skills.

1.1 Aims and learning outcomes

This specification encourages students to be inspired, motivated and challenged by
following a broad, coherent, practical, satisfying and worthwhile course of study. It also
encourages them to develop their curiosity about the material and physical worlds and
provides insight into and experience of how science works. It enables students to engage
with chemistry in their everyday lives and to make informed choices both about further
study in chemistry and related disciplines and about their careers.

This specification aims to enable students to:

e develop their knowledge and understanding of chemistry;

e develop their understanding of the effects of chemistry on society;

e develop an understanding of the importance of scale in chemistry;

e develop and apply their knowledge and understanding of the nature of science and of
the scientific process;

e develop their understanding of the relationships between hypotheses, evidence,
theories and explanations;

e develop their awareness of risk and the ability to assess potential risk in the context of
potential benefits;

e develop and apply their observational, practical, modelling, enquiry and problem-
solving skills and understanding in laboratory, field and other learning environments;

e develop their ability to evaluate claims based on science through critical analysis of the
methodology, evidence and conclusions both qualitatively and quantitatively; and

e develop their skills in communication, mathematics and the use of technology in
scientific contexts.
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1.2 Key features

The key features of the specification appear below:

e The specification involves a new approach to chemistry at GCSE by incorporating the
skills, knowledge and understanding of how science works.

e The specification is divided into three units.

e Units 1 and 2 are each assessed by a written examination either at Foundation Tier
(grades C-G) or Higher Tier (grades A*~D/E).

e From summer 2013, students may take Unit 1 or Unit 2 at the end of their first year of
study. (Please note that in summer 2012, only Unit 1 will be available.)

e We set the controlled assessment tasks for Unit 3: Practical Skills. Students must
complete one task. Teachers supervise it and mark students according to our mark
scheme, and we moderate the results.

e Students can resit each unit once.

e The specification provides a thorough preparation for the study of chemistry and
related courses at GCE Advanced Level and Advanced Subsidiary Level. It also
allows students to develop transferable skills that will benefit them in vocational
training and employment.

e There is a range of support available for both teachers and students, including
specimen papers, mark schemes and schemes of work. You can download these from
our website at www.ccea.org.uk

1.3 Prior attainment

The specification builds on the knowledge, skills and understanding developed through
the Northern Ireland curriculum for science at Key Stage 3. There is no particular level
of attainment required; however, before studying this specification, we expect students to
have a level of skills in science, numeracy, literacy and communication that is
commensurate with having studied science to Key Stage 3.

1.4 Classification codes and subject combinations

Every specification is assigned a national classification code that indicates the subject area
to which it belongs. The classification code for this qualification is 1110.

Progression to another school/college

Should a student take two qualifications with the same classification code, schools and
colleges that they apply to may take the view that they have achieved only one of the two
GCSEs. The same view may be taken if students take two GCSE qualifications that have
different classification codes but have content that overlaps significantly. Students who
have any doubts about their subject combinations should check with the schools and
colleges that they wish to attend before embarking on their planned study.

Centres in England

Centres in England should also be aware that, for the purpose of the School and College
Achievement and Attainment Tables, if a student enters for more than one GCSE
qualification with the same classification code, only one grade (the highest) will count.
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1.5 How science works

Section 3 of our specification includes learning outcomes that allow students to develop
the specific skills, knowledge and understanding of how science works. To identify these
clearly, the learning outcome is followed by the letter » and is cross referenced to the
specific skills, knowledge and understanding that appear below (for example (1w — (#)b)).

The skills, knowledge and understanding of how science works are:

®

(i)

(iii)

(iv)

data evidence, theories and explanations:

(2)
(b)

©
(d)

the collection and analysis of scientific data;

the interpretation of data, using creative thought, to provide evidence for
testing ideas and developing theories;

many phenomena can be explained by developing and using scientific
theories, models and ideas; and

there are some questions that science cannot currently answer and some
that science cannot address;

practical and enquiry skills:

(2)
(b)
©
(d)

planning to test a scientific idea, answer a scientific question or solve a
scientific problem;

collecting data from primary or secondary sources, including the use of
ICT sources and tools;

working accurately and safely, individually and with others, when
collecting first-hand data; and

evaluating methods of data collection and considering their validity and
reliability as evidence;

communication skills:

(2)

(b)
©

recalling, analysing, interpreting, applying and questioning scientific
information or ideas;

using both qualitative and quantitative approaches; and

presenting information, developing an argument and drawing a
conclusion, using scientific, technical and mathematical language,
conventions and symbols, and using ICT tools;

applications and implications of science:

(2)
(b)

©

the use of contemporary scientific and technological developments and
their benefits, drawbacks and risks;

how and why decisions about science and technology are made, including
those that raise ethical issues, and about the social, economic and
environmental effects of such decisions; and

how uncertainties in scientific knowledge and scientific ideas change over
time and the role of the scientific community in validating these changes.
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2 Specification at a Glance

The table below summarises the structure of this GCSE course:

Content Assessment Weighting | Availability
Unit 1: Structures, An externally assessed written 35% Every
Trends, Chemical examination consisting of a Summer
Reactions and number of compulsory
Analysis structured questions that provide (beginning
opportunities for short answers, in 2012)
extended writing and calculations
Foundation Tier: 1 hour 15 mins
Higher Tier: 1 hour 30 mins
Unit 2: Further An externally assessed written 40% Every
Chemical Reactions, | examination consisting of a Summer
Organic Chemistry | number of compulsory
and Materials structured questions that provide (beginning
opportunities for short answers, in 2013)
extended writing and calculations
Foundation Tier: 1 hour 30 mins
Higher Tier: 1 hour 45 mins
Unit 3: Practical Controlled assessment 25% From
Skills September
Students complete one
controlled assessment task from (beginning
a choice of two. in 2011)
Teachers mark the task and we (submitted
moderate the results. every May
beginning
2013)

At least 40 percent of the assessment (based on unit weightings) must be taken at
the end of the course as terminal assessment.
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3  Subject Content

We have divided this course into three units. The content of each unit, as well as the
respective learning outcomes, appears below.

Content for the Higher Tier only is in bold italics.
Questions in Higher Tier papers may be set on any content in the specification.

Content for the Foundation Tier is in normal type.
Questions in Foundation Tier papers will be set only on this content.

Students are expected to have extensive experience of experimental work in the
context of the content of the specification. They must also be aware of hazards,
risk assessment and safety in experimental procedures.

Note that content section 1.5 (Equations) details chemical reactions that can be
assessed throughout the subject content.

3.1 Unit 1: Structures, Trends, Chemical Reactions and Analysis

In this unit students examine atomic structure, as well as bonding and larger structures.
The main features of the Periodic Table are highlighted. Students use formulae, balanced
symbol equations, ionic equations and observations to examine the chemistry of metals
and metal compounds with acids. They are introduced to simple quantitative mass
calculations. Students also experience tests for positive and negative ions and investigate
solubility, experimentally and quantitatively.

Elements, Compounds and Mixtures

Students examine the differences between elements, compounds and mixtures. They
also investigate experimentally ways of separating mixtures and the use of modern
instrumental analytical techniques.

Content Learning Outcomes

1.1 In the context of how science works, students should be able to:

Elements . .

’ 1.1.1  describe an element as a substance that consists of only

Compounds and one type of atom;

Mixtures P ’

Elements 1.1.2  understand that elements cannot be broken down into
simpler substances by chemical means;

Compounds 1.1.3 define a compound as a substance that consists of two or
more different elements chemically bonded together; and

Mixtures 1.1.4 investigate practically that a mixture consisting of two or

more substances can be easily separated, for example iron
and sulfur, salt and sand.
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Content

Learning Outcomes

Mixtures (cont.)

Separation and
Analysis of
Mixtures

In the context of how science works, students should be able to:

1.1.5

1.1.6

1.1.7

1.1.8

1.1.9

1.1.10

understand the terms soluble, insoluble, solute, solvent,
solution, residue, filtrate, distillate, miscible and
immiscible;

investigate practically how mixtures can be separated
using filtration, paper chromatography, evaporation,
distillation or fractional distillation (including the use of
fractional distillation in the laboratory to separate miscible
liquids, for example ethanol and water);

analyse given data on mixtures to make judgements on the
most effective methods of separation and plan
experiments to carry out this separation (w — (iz)a);

interpret given data to classify substances as elements
(metals and non-metals), compounds or mixtures and
distinguish between them according to their properties
(metallic properties to include conduction of heat and
electricity, ductility, malleability, melting point and

sonotity) (w — (7)a);

interpret given data from paper chromatography to
identify the components of a mixture, examples of
mixtures to include food colourings and inks (w — (2)b);
and

understand that elements and compounds may be
detected and identified using modern instrumental
analysis (including mass spectrometry to determine
RAM/RMM and High Performance Liquid
Chromatography (HPLC) to determine the number of
components in a mixture — the workings of these
techniques is not required) and evaluate the benefits,
drawbacks and risks of using these modern methods of
detection and analysis (w — (v)a).
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Atomic Structure

Students learn about how the scientific understanding and theories about the atom have
changed. They begin to understand that all chemical elements are made up of atoms that
consist of nuclei and electrons. They use data to deduce the number and arrangement of
the subatomic particles in atoms, ions and isotopes.

Content Learning Outcomes
1.2 In the context of how science works, students should be able to:
Atomic

1.2.1 understand how ideas about the atom changed over time
with reference to the Plum Pudding Model, Rutherford’s
model of a nucleus surrounded by electrons and the
discovery of the neutron by Chadwick, leading to today’s
model of an atom (w — ()e, (i)e);

Structure

1.2.2 describe the structure of an atom as a central nucleus
containing protons and neutrons surrounded by orbiting
electrons in shells;

1.2.3  state the relative charges and relative masses of protons,
neutrons and electrons;

1.2.4  define atomic number as the number of protons in an
atom;

1.2.5 define mass number as the total number of protons and
neutrons in an atom;

1.2.6  analyse data given in the Periodic Table to write and draw
the electronic structure (electronic configuration) of
atoms and ions (elements with atomic number 1-20)

(v = (})a);

1.2.7  interpret given data to deduce the number of protons,
neutrons and electrons present in an atom or ion and to
determine the charge on an ion or determine the number
of subatomic particles given the charge;

1.2.8 understand that the atom as a whole has no electrical
charge because the number of protons is equal to the
number of electrons;

1.2.9  define isotopes as atoms of an element with the same
atomic number but a different mass number, indicating
a different number of neutrons; and

1.2.10 interpret data on the number of protons, neutrons and
electrons to identify isotopes of an element (w — (7)a).
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Content Learning Outcomes
Atomic In the context of how science works, students should be able to:
Structure . . .
1.2.11 calculate the relative atomic mass of chlorine from
(cont.) ..
the mass numbers and abundances of its isotopes
(w = (2)a).
Bonding

The arrangement of electrons in atoms can be used to explain what happens when
elements react. Students examine ionic, covalent and metallic bonding.

Content

Learning Outcomes

1.3
Bonding

Ionic Bonding

Covalent
Bonding

In the context of how science wortks, students should be able to:

1.3.1

1.3.2

1.3.3

1.3.4

1.3.5

1.3.6

1.3.7

understand that an ion is a charged particle formed when
an atom gains or loses electrons, and a molecular ion is a
charged particle containing more than one atom;

define the terms cation and anion;

use the scientific theory of atomic structure to explain,
diagrammatically (using dot and cross diagrams) or
otherwise, how ions are formed and how ionic bonding
takes place in simple ionic compounds (restricted to
elements in Groups 1 (I) and 2 (II) with elements in
Groups 6 (VI) and 7 (VII), the ions of which have a
noble gas electronic structure) (w — (7)c);

understand that ionic bonding involves attraction
between oppositely charged ions, that ionic bonds are
strong and that substantial energy is required to break
ionic bonds;

recognise that ionic bonding is typical of metal
compounds;

describe a single covalent bond as a shared pair of
electrons; and

use the scientific theory of atomic structure to explain
diagrammatically (using dot and cross diagrams) how
covalent bonding occurs in H,, Cl,, HCl, H,0, NHj,
CH, and similar molecules, and be able to label lone pairs
of electrons (w— (2)e).

10
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Content Learning Outcomes
Covalent In the context of how science wortks, students should be able to:
in . . . s
Bonding (cont.) 1.3.8  draw dot and cross diagrams and indicate the
presence of multiple bonds in O,, N, and CO,;,

1.3.9  recognise covalent bonding as typical of non-metallic
elements and compounds;

1.3.10 understand that a molecule is two ot motre atoms
covalently bonded and that diatomic means that there are
two atoms covalently bonded in the molecule;

1.3.11 understand that covalent bonds are strong and substantial
energy is required to break covalent bonds; and

Metallic Bonding | 1.3.12 understand that metallic bonding results from the
attraction between the positive ions in a regular
Iattice and the delocalised electrons.
Structures

Students examine the structural models of ionic lattices, molecular covalent, giant
covalent and metallic structures. They use these accepted models to explain the
properties and uses of the different structures.

Content Learning Outcomes
1.4 In the context of how science works, students should be able to:
Structures _ .
1.4.1  use the accepted structural model for ionic lattices to
. redict and explain where appropriate the physical
Ionic Structures p . b2 pprop Phy .
properties of ionic substances such as sodium chloride
(including melting point, boiling point, solubility in water
and electrical conductivity) — diagram of ionic lattice is
not expected (w — (7)c);
Molecular 1.4.2  use the accepted structural model for molecular covalent
Covalent structures to predict and explain where appropriate the
Structures physical properties of molecular covalent structures such
as iodine and carbon dioxide (including melting point,
boiling point, solubility in water and electrical
conductivity) (w — (z)c); and
1.43  understand that the weak forces between simple

covalent molecules are called van der Waals’ forces.

11
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Content

Learning Outcomes

Giant Covalent
Structures

Metallic
Structures

Classification of
Structures

Alloys

Uses of Metals

In the context of how science wotks, students should be able to:

1.4.4

1.4.5

1.4.6

1.4.7

1.4.8

1.4.9

use and describe the accepted models for the giant
covalent structures carbon (diamond) and carbon
(graphite) to predict and explain where appropriate their
physical properties (including electrical conductivity,
hardness, melting point, boiling point and solubility in
water) and their uses in cutting tools (diamond),
lubricants and pencils (graphite) (w — (2)c);

understand the meaning of the term allotrope as applied
to carbon (diamond) and carbon (graphite);

use the accepted structural model for metals to
predict and explain where appropriate their structure
and physical properties (including melting point,
malleability, ductility and electrical conductivity)

(w— (1)o);

Interpret given data to classily the structure of
substances as ionic lattice, molecular covalent, giant
covalent or metallicy

understand that an alloy is a mixture of two or more
elements, at least one of which is a metal, and that the
resulting mixture has metallic properties; and

recall uses of metals and relate these uses to their

properties, including:

— aluminium (overhead electrical wiring and alloys for
aircraft);

— copper (electrical wiring, plumbing, brass and coinage);

— iron (bridges and structures); and

— magnesium (flares and high strength alloys for aircraft).

12
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Equations

In this section students develop skills of writing formulae and writing and balancing
symbol equations. This section may be tested throughout the specification, in both
Unit 1 and Unit 2.

Content Learning Outcomes
1.5 In the context of how science works, students should be able to:
Equations

1.5.1 recognise symbols and names for common elements and

Symbols and recall the diatomic elements;

Formulae 1.5.2  interpret chemical formulae by naming the elements and

stating the number of each type of atom present

(v — (i (i)

1.5.3  apply scientific data, in the form of symbols, valencies,
position in the Periodic Table and formulae of molecular
ions, and write chemical formulae of compounds

(w — (i)a, (122)0);

Chemical 1.5.4  understand that chemical reactions use up reactants and
Equations produce new substances called products;

1.5.5 construct word equations to describe the range of
reactions covered in the specification;

1.5.6  recognise that in a chemical reaction (change) no atoms
are lost or made but they are rearranged, and as a result
we can write balanced symbol equations showing the
atoms involved;

1.5.7  write balanced symbol equations for all reactions covered
in the specification;

1.5.8 apply scientific skills to write and balance symbol
equations for unfamiliar chemical reactions when the
names of the reactants and products are specified

(w — (iti)a, (7i7)c); and

1.5.9  write ionic equations for simple reactions, to include
reactions detailed in the specification (w — (izi)c).

13
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Periodic Table

Students investigate how attempts to classify elements in a systematic way, including
those of Newlands and Mendeleev, have led, through the growth of chemical knowledge,
to the modern Periodic Table. Students also examine important features of the Periodic
Table and trends in Groups 1 (I) and 7 (VII).

Content Learning Outcomes

1.6 In the context of how science works, students should be able to:

Periodic Table 1.6.1  evaluate the work of Newlands (Law of Octaves) in the

development of the Periodic Table and recognise the

History of uncertainties and limitations of his theory (w — (i)c);

Development

1.6.2  be aware that Mendeleev, in developing the modern form
of the Periodic Table, observed recurring patterns in the
properties of elements when arranged in order of
increasing atomic mass but used creative thought to realise
that he needed to leave gaps for elements which had not
been discovered at that time, and that this enabled him to
predict properties of undiscovered elements

(= (1)b, (e, (iv)0);

1.6.3 understand how scientific ideas have changed over time in
terms of the differences and similarities between
Mendeleev’s Periodic Table and the modern Periodic

Table (w— ()e);

Basic Structure 1.6.4 understand that a group is a vertical column in the
of the Periodic Periodic Table and a period is a horizontal row;

Table
1.6.5 identify and recall the position of metals and non-metals in

the Periodic Table;

1.6.6  locate the positions in the Periodic Table of the alkali
metals, the alkaline earth metals, the halogens, the noble
gases and the transition metals;

1.6.7  identify elements as solids, liquids and gases (at room
temperature and pressure) in the Periodic Table, and
understand the terms evaporation, boiling, melting,
condensation, sublimation, freezing, melting point and
boiling point;

1.6.8 interpret data about the electronic structure of an atom to
deduce the group that an element belongs to (w — (7)a); and

1.6.9  recall that elements with similar properties appear in the
same group, for example Group 1 (I) is a group of reactive
metals, Group 7 (VII) is a group of reactive non-metals,
and Group 8 (VIII) is a group of non-reactive non-metals.

14
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Content

Learning Outcomes

Basic Structure
of the Periodic
Table (cont.)

Group 1 (I)

Group 7 (VII)

In the context of how science works, students should be able to:

1.6.10 use the concept of electronic configuration to explain the

1.6.11

1.6.12

1.6.13

1.6.14

1.6.15

1.6.16

1.6.17

1.6.18

1.6.19

lack of reactivity and the stability of the noble gases

(w— ()o);

collect and analyse scientific data by examining the
reactions of Group 1 (I) elements with water and with
Group 7 (VII) elements to identify patterns of reactivity

in Group 1 (I) (w— (i)a, (i)b),

assess and manage risks associated with storage and use of
alkali metals and recall that alkali metals are easily cut,
shiny when freshly cut and tarnish rapidly in air;

understand that alkali metals have similar chemical
properties because when they react an atom loses an
electron to form a positive ion with a stable electronic
configuration;

write half equations for the formation of a Group 1 (I)
ion from its atomy

Investigate the displacement reactions of Group 7
(VII) elements with solutions of other halides to
establish the trend in reactivity within the group and
make predictions based on this trend (w — (i)a, (ii)a);

recall data about the colour, physical state at room
temperature and pressure, diatomicity and toxicity of the
elements in Group 7 (VII), interpret given data to
establish trends within the group, and make
predictions based on these trends (1w — (i)b);

recall the observations when solid iodine sublimes on
heating;

understand that the halogens have similar chemical
properties because when they react an atom gains an
electron to form a negative ion with a stable
electronic configuration; and

write half equations for the formation of a halide ion
from a halogen molecule or atom.

15
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Quantitative Chemistry

In this section, students perform calculations involving solid substances. Students
should be able to deduce relative molecular masses, work out the percentage of water in
hydrated salts, use moles to determine reacting masses and find the percentage yield from
experimental data. Students should work accurately and safely to collect data that they
can use to determine the empirical formula and the moles of water of crystallisation in

hydrated salts.

Content

Learning Outcomes

1.7
Quantitative
Chemistry

RAM/RMM/
RFM

The Mole

In the context of how science works, students should be able to:

1.71

1.7.2

1.7.3

1.7.4

1.7.5

1.7.6

1.7.7

recall that the relative atomic mass of an atom is the mass
of the atom compared with that of the carbon-12 isotope,
which has a mass of exactly 12, and understand (with
reference to chlorine only) that it is a weighted mean
of the mass numbers (linked to 1.2.11);

collect and use quantitative data from the Periodic Table
to calculate relative formula masses (relative molecular

masses) (w — (Z)a, (i7i)b);

understand that the relative formula mass of a substance
in grams is known as one mole of that substance;

convert the given mass of a substance to the amount of
the substance in moles (and vice versa) by using the
relative atomic or formula masses (w — (7)b);

understand the importance of scale in chemistry in
terms of calculating moles from masses given in
tonnes and kilograms, for example in industrial processes;

understand that no atoms are lost or made in a
chemical reaction and hence it is possible to
Interpret equations quantitatively; and

calculate the reacting masses of reactants or
products, given a balanced symbol equation and
using moles and simple ratio (w — (i)a, (ii2)b).

16
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Content

Learning Outcomes

Percentage Yield

Calculations on
Formulae of
Compounds

In the context of how science works, students should be able to:

1.7.8

1.7.9

1.7.10

1.7.11

1.7.12

1.7.13

1.7.14

1.7.15

calculate the theoretical yield, and hence the
percentage yield, of a chemical reaction given the
actual yield (w — (i)a);

recognise possible reasons why the percentage yield
of a product is less than 100% (to include loss of
product in separation from the reaction mixture and
as a result of side reactions) (w — (i)b);

understand the terms empirical formula, molecular
formula, hydrated, anhydrous, and water of
crystallisation;

understand that water of crystallisation can be removed
by heating to constant mass and any thermal
decomposition may be carried out to completion by
heating to constant mass;

use data from the Periodic Table to calculate the relative
formula mass of compounds containing water of
crystallisation (w — (7)a);

calculate the percentage of water of crystallisation in a
compound (w — (2)a);

plan experiments and use experimental data to
determine the empirical formulae of simple
compounds and to determine the degree of
hydration of hydrated salts (w — (ii)a, (1i)b); and

evaluate methods of data collection for
determination of empirical formulae of simple
compounds and make reasoned judgements about
the reliability of the results (w — (ii)d).

17




CCEA GCSE Chemistry from September 2011

Acids, Bases and Salts

This section focuses on the classification of substances as acids and alkalis and how acids
react with bases, carbonates and metals. Students experimentally explore appropriate
methods to prepare soluble salts.

Content Learning Outcomes
1.8 In the context of how science works, students should be able to:
Acids, Bases and

1.8.1  recall the colours of phenolphthalein in acidic, alkaline

Salts and neutral solutions;
Indicators and 1.8.2  understand and describe the use of indicator papers (red
pH and blue litmus papers and universal indicator paper);

1.8.3 interpret given data about universal indicator (colour/pH)
to classify solutions as acidic/alkaline/neutral and to
indicate the relative strengths of acidic and alkaline
solutions (the classification for these solutions should be:
— pH 0-2 strong acid,;

— pH 3-6 weak acid;

— pH 7 neutral;

— pH 8-11 weak alkali; and

— pH 12-14 strong alkali) (w — (%i)a);

1.8.4  evaluate the validity and reliability of data collection using
a pH meter, universal indicator paper, and red and blue

litmus paper (w— (ii)d);

Strength of Acids | 1.8.5 understand that strong acids and strong alkalis are
and Alkalis completely ionised in water, recall examples of strong
acids (to include hydrochloric acid, sulfuric acid and nitric
acid) and recall examples of strong alkalis (to include
sodium hydroxide and potassium hydroxide);

1.8.6  understand that weak acids and weak alkalis are
partially ionised in water, recall examples of weak acids
(to include ethanoic acid and carbonic acid) and recall
examples of weak alkalis (to include ammonia);

1.8.7 understand that dilute and concentrated solutions of acids
and alkalis vary in their concentration and that
concentration is measured in mol/dm’;

1.8.8 understand that acids dissolve in water to produce
hydrogen (H" ) ions; and

1.8.9  understand that alkalis dissolve in water to produce
hydroxide (OH" ;) ions.
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Content

Learning Outcomes

Reactions of
Acids

In the context of how science works, students should be able to:

1.8.10

1.8.11

1.8.12

1.8.13

1.8.14

1.8.15

1.8.16

1.8.17

describe neutralisation as the reaction between the
hydrogen ions in an acid and the hydroxide ions in
an alkali to produce water

+ -
H ) +OH (aq) _>H20(1)

investigate the temperature change during neutralisation

(using ICT if appropriate), understand that neutralisation
reactions are exothermic (heat is given out) and evaluate

the methods of data collection (w — (#)b, (i1)e, (i)d);

recall that a base is a metal oxide or hydroxide which
neutralises an acid to produce a salt and water and that an
alkali is a soluble base;

investigate the reactions of hydrochloric, sulfuric and

nitric acids with:

— metals including magnesium and zinc;

— sodium hydroxide, potassium hydroxide and calcium
hydroxide;

— bases including copper(Il) oxide and magnesium oxide;

— metal carbonates and hydrogencarbonates including
calcium carbonate, copper(Il) carbonate and sodium
hydrogencarbonate; and

— ammonia solution,

and by analysing the data collected deduce the general

equations for acid reactions (w — (i)a, (ii)a, (i1)b, (iz)c, (ii2)b);

describe how to test for hydrogen gas — apply a lighted
splint and a popping sound results (equation for reaction
required);

describe how to test for carbon dioxide: limewater
(calcium hydroxide solution) will change from coloutrless
to milky if the test is positive;

understand that a salt is a compound formed when some
or all of the hydrogen ions in the acid are replaced by
metal ions; and

know that copper(II) oxide is black, copper(II) carbonate
is green and hydrated copper(Il) sulfate is blue and that
copper salts are usually blue in solution.

19




CCEA GCSE Chemistry from September 2011

Content

Learning Outcomes

Reactions of
Acids (cont.)

Preparation of
Salts

Hazard Symbols

In the context of how science works, students should be able to:

1.8.18

1.8.19

know that most Group 1 (I), Group 2 (II), aluminium
and zinc compounds are white and if they dissolve in
water they give coloutless solutions;

use appropriate methods to prepare samples of pure, dry,
soluble salts, to include:

— reacting suitable metals with acid,;

— adding excess insoluble base or carbonate to acid;

— adding alkali to acid or vice versa in the presence of an
indicator and removing the indicator using charcoal;
and

— adding alkali to acid or vice versa using a burette
and repeating without an indicator,

methods of drying to include placing in a desiccator or a
low temperature oven or drying between two sheets of
filter paper;

1.8.20 plan a suitable method for the preparation of pure

1.8.21

solid samples of soluble salts by applying solubility
information from the Data Leaflet and knowledge of
the methods of preparation of salts (w — (ii)a, (iii)a); and

develop an awareness of the importance of safety in the
laboratory to assess potential risk and recognise the
hazard symbols for corrosive, toxic, flammable,
explosive, harmful and irritant.
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Tests for lons

In this section students examine experimentally different tests for ions and use them to
analyse unknown samples and determine the cation and anion present.

Content

Learning Outcomes

1.9
Tests for Ions

Cation Tests

Anion Tests

Analysing Test
Results

In the context of how science works, students should be able to:

1.9.1

1.9.2

1.9.3

1.94

1.9.5

1.9.6

1.9.7

carry out a flame test (with nichrome wire or flame test
rods) using metal chlorides and use the results to identify
the presence of sodium, potassium, calcium, barium or
copper ions in a compound (w — (iz)b);

describe the test for Cu®', Fe*', Fe’*, AI’", Zn®" and Mg*"
ions in solution using sodium hydroxide solution;

consider the validity and reliability of the tests in 1.9.2
in identifying AI’* and Zn** ions (w — (ii)d);

investigate and evaluate the qualitative analytical data

obtained in the following anion identification tests:

— chloride, bromide and iodide using silver nitrate
solution; and

— sulfate using barium chloride solution (w — (7)d, (iz)b);

write fonic equations for the halide and sulfate ion
tests and tests for metal ions using sodium hydroxide
solution;

understand that many tests for anions and cations are
precipitation reactions; and

plan experiments to identify cations and anions
present in an unknown or a given compound

(w— (it)a, (i1)b, (ii2)b, (ifi)e).
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Solubility

Students investigate the effect of temperature on the solubility of solids and gases in
water. They collect and analyse solubility data for a range of salts and examine thermal

pollution.

Content

Learning Outcomes

1.10
Solubility

In the context of how science works, students should be able to:

1.10.1

1.10.2

1.10.3

1.10.4

1.10.5

1.10.6

1.10.7

1.10.8

1.10.9

define solubility as the mass of solid required to saturate
100 g of water at a particular temperature;

collect solubility data for a range of salts and use this data
to deduce the general rules that describe the solubility of
simple salts (as given on the Data Leaflet)

(= (s (il ()9
use given data to calculate solubility values (w — (7)b);

recall that most ionic compounds are soluble in water and
many covalent compounds are insoluble in water;

understand the terms solvent, solute and solution,
anhydrous and hydrated;

understand that a saturated solution is one in which no
more solute will dissolve at that temperature,
understand that when a hot concentrated solution is
cooled some of the solute will be deposited, and
calculate the mass of solute deposited;

make a prediction about the relationship between
solubility of a solid and temperature, and plan an
experiment to test this prediction (w — (7)a, (i)b, (ii)a, (i1)0);

experimentally determine the solubility of a solid in water

(= (i), (o)

draw and interpret solubility curves
(graph of solubility in g/100 g water against
temperature in °C) (w — (i)a, (iti)a, (ii)b);

1.10.10 understand that the solubility of gases decreases as

temperature increases; and

1.10.11 explain the effects of thermal pollution on the dissolved

oxygen content of water and on aquatic life.
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3.2 Unit 2: Further Chemical Reactions, Organic Chemistry and
Materials

This unit contains sections on the reactivity series of metals and water. It also examines
chemical change in terms of types of reactions and introduces the chemistry of some
non-metals. Organic chemistry focuses simply on four different homologous series, and
titrations are included. The materials section examines sources of materials and methods
of extracting metals from their ores.

Reactivity Series of Metals

Students study experimentally the reactions of metals with water, air (oxygen) and
solutions containing other metal ions and from this data construct a reactivity series.
Knowledge of the reactivity series is useful in predicting chemical properties of other
metals.

Content Learning Outcomes
2.1 In the context of how science wortks, students should be able to:
Reactivity Series

2.1.1  recall the reactivity series of metals, to include K, Na, Ca,

of Metals Mg, Al, Zn, Fe and Cu;

2.1.2 describe the reactions of:
— K, Na and Ca with cold water; and

— Mg, Al, Zn and Fe with steam,
and how to collect the gas produced, where appropriate;

2.1.3  describe the reactions of Ca, Mg, Al, Zn, Fe and Cu with
air (oxygen);

2.1.4  explain and describe the displacement reactions of metals
with other metal ions in solution;

2.1.5 collect and/or analyse experimental data to predict where
an unfamiliar element should be placed in the reactivity
series or to make predictions about how it will react

(= ()a, (1)b, (iii)a);

2.1.6  explain why aluminium is less reactive than expected due
to the protective oxide layer; and

2.1.7 understand that the rate of a chemical reaction involving a
metal gives an indication of the reactivity of the metal.
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Water

Students learn about the properties of water. They investigate experimentally the causes
of hardness in water and recognise different types of hard water, the positive and
negative effects of hard water and how it can be treated.

Content Learning Outcomes
2.2 In the context of how science works, students should be able to:
Water

2.2.1 investigate practically the physical properties of water (to
include state at room temperature and pressure, colout,

Properties of melting point and boiling point) and be able to identify

Water changes of state, for example evaporating, boiling,
condensing, melting and freezing;
2.2.2  use anhydrous copper(Il) sulfate and cobalt chloride
paper to test for water;
Hard and Soft 2.2.3  understand that soft water readily forms lather with soap
Water and hard water reacts with soap to form scum, so hard

water requires more soap to form lather;
224  describe the effect of hard water on detergents;

2.2.,5 understand the differences between temporary and
permanent hardness in water;

2.2.6  plan and carry out experiments to identify a sample of
water as hard or soft and to determine the type of
hardness, using soap solution (w — (iz)a, (iii)c);

2.2.7 understand that hard water is caused by dissolved calcium
and/or magnesium ions and explain how temporary
hardness arises in watet;

2.2.8  evaluate the advantages and disadvantages of hard water,
to include the increased cost due to waste of soap, use of
dishwasher salt, production of limescale, health
advantages and use in the brewing industry (w — ()b);

229  explain how the methods of boiling and ion
exchange soften hard water; and

2.2.10 understand that a precipitation reaction involves the
Ions in two solutions reacting together to make an
Insoluble substance.
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Content

Learning Outcomes

Hard and Soft
Water (cont.)

Drying Agents

Fluoridation

Barium Sulfate

In the context of how science works, students should be able to:

2211

2.2.12

2.2.13

2.2.14

relate the term precipitation to the softening of hard
water by addition of hydrated sodium carbonate
(washing soda) — fonic equation including state
symbols is required;

understand the uses of silica gel and calcium chloride as
drying agents with moist air, and recall the interaction of
silica gel and calcium chloride with moist air and the
terms desiccant and deliquescent;

examine evidence that has led to fluoridation of public
water supplies in some areas and understand the
arguments for and against fluoridation of water supplies,
including ethical issues; and

explore the ethical issues and decisions surrounding the
use of the toxic, insoluble salt barium sulfate for X-rays.

Different Types of Chemical Reactions

This section looks at changes that take place in chemical reactions and the evidence for
chemical change. Students investigate the different types of chemical reaction and the
importance of oxidation/reduction in the chemical industry.

Content Learning Outcomes
2.3 In the context of how science works, students should be able to:
Different Types . . . . .
¢ Chemi }l’p 2.3.1 recognise that signs of a chemical reaction occurring
o emica } . .
) include colour change, formation of a precipitate, gas
Reactions . i
production and temperature change (w — (2)b);
Energetics 2.3.2  understand that reactions in which heat is given out are
exothermic and that reactions in which heat is taken in
are endothermic, and classify the reactions in the
specification as endothermic or exothermic as
appropriate (w — (i)b, (iit)a); and
2.3.3  recall that bond breaking takes in energy and bond

making releases energy, and understand that the
overall energy change in a reaction is a balance of
the energy taken in when bonds break in the
reactants and the energy released when bonds form
In the products.
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Content

Learning Outcomes

Thermal
Decomposition

The Atmosphere

In the context of how science works, students should be able to:

234

2.3.5

2.3.6

2.3.7

2.3.8

2.3.9

2.3.10

2.3.11

2.3.12

define thermal decomposition as the breakdown of a
compound using heat, and describe the effect of heat on
metal carbonates, for example calcium carbonate and
copper carbonate (w — (7)a, (izi)a);

understand that limestone (CaCO;) undergoes thermal
decomposition in a lime kiln and is used in the blast
furnace to remove acidic impurities;

know that limestone is quarried and is used both as a
building material and to neutralise soil acidity;

evaluate the socio-economic and environmental effects of
limestone quarrying (w — (v)b);

investigate data on the composition of the atmosphere
over geological time and use this data to draw
conclusions about the changes in composition that have
taken place (w — (7)b);

understand that during the first billion years of the
Earth’s existence there was intense volcanic activity
which released gases that formed the early atmosphere;

understand that scientists have developed theories to
answer questions about the Earth’s atmosphere; one
theory suggests that it was mainly carbon dioxide and this
composition changed as living organisms evolved and
carbon dioxide became locked in carbonates and fossil

tuels (w— (i)d);

know that for two hundred million years the proportion

of different gases in the atmosphere has been much the

same as it is today:

— about four-fifths (80%) nitrogen;

— about one-fifth (20%) oxygen; and

— small proportions of various other gases including
carbon dioxide, water vapour and noble gases

(w— (i)e); and

understand that the composition of the atmosphere is still
changing today due, for example, to the burning of fossil
fuels, and appreciate that there is debate over whether
this leads to global warming (w — (7)d).
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Content

Learning Outcomes

The Earth’s
Surface

Rusting

Redox

In the context of how science works, students should be able to:

2.3.13

2.3.14

2.3.15

2.3.16

2.3.17

2.3.18

2.3.19

2.3.20

understand that Wegener used creative thought to

propose a theory of continental drift which was not
accepted by other scientists as he could not provide
evidence to explain why the continents could move

(= (@b, (i)e, (70));

appreciate that Wegener’s theory was later accepted due
to new evidence and this is the current theory of plate
tectonics (w — (i), (iv)e);

understand that the Earth’s surface is still changing and
earthquakes and volcanoes occur at the boundary of
tectonic plates (w — (7)c);

investigate experimentally rusting as the reaction of iron
with water and air producing Aydrated iron(I1l) oxide

(= (i)a, (i)a);

understand the methods used to protect iron from
rusting, to include barrier methods, for example painting,
oiling, plastic coating and suitable metal coating/plating
(including galvanising) and explain sacrificial
protection of iron related to the reactivity series

(w— (w)a);

recognise oxidation as the addition of oxygen to, or
removal of hydrogen from, a substance (reduction as the
reversal of oxidation);

relate important oxidation and reduction reactions to
everyday examples (including rusting and combustion of
fuels) and recognise oxidation and reduction from
balanced symbol equations (w — (2)b, (7)¢); and

investigate experimentally:
— reduction of copper(ll) oxide using hydrogen; and
— burning of magnesium and sulfur in air (oxygen)

v (iJa, (i), (i)).
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Content Learning Outcomes

Redox (cont.) In the context of how science works, students should be able to:

2.3.21 recognise and explain redox as a process involving
electron transfer and be able to identify and explain
the oxidation and reduction processes from a redox
equation (w — (i)b, (ii)a); and

2.3.22 recognise and explain important oxidation and
reduction reactions in industrial processes, to
include iron and aluminium manufacture, and the
Haber process.

Rates of Reaction

In this section students explore the effects of changing concentration, temperature,
particle size and presence of a catalyst on the rate of different chemical reactions.

Content Learning Outcomes

2.4 In the context of how science works, students should be able to:

Rates of Reaction 2.4.1  describe the qualitative effects of temperature,

concentration, particle size and catalysis on the rate of a
chemical reaction;

2.4.2  understand that the rate of a reaction may be determined
by measuring the loss of a reactant or gain of a product
over time and use the equation

rate = —
time

2.4.3  plan appropriate methods to measure the rate of the
chemical reaction and collect reliable data (methods
limited to measuring a change in mass or gas volume
against time); the reactions studied should include:

— metals with dilute acid;
— marble chips with dilute hydrochloric acid; and
— catalytic decomposition of hydrogen peroxide

(w— (iJa, (ija); and

2.4.4 interpret rate data quantitatively, for example drawing
graphs and making predictions about how the rate of
reaction may change when one of the list of factors is

altered (w — (2)b, (7i1)b).
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Content Learning Outcomes

Rates of Reaction | In the context of how science wotks, students should be able to:

(cont.) 2.4.5 make predictions and investigate the effects of changing

concentration, particle size and temperature and adding a
catalyst on the rates of chemical reactions, using ICT
where appropriate (w — (i)a, (iz)a, (i1)b);

2.4.6 evaluate the methods of data collection used and
consider their validity and reliability as evidence

(w— (i)d);

2477  use the collision theory and the concept of activation
energy to explain how the factors identified above
influence the rate of a chemical reaction

(w— (s, ii)); and

2.4.8 understand that a catalyst is a substance which increases
the rate of a reaction without being used up and
appreciate that the development of better catalysts
can lead to new ways of making materials which
may use less energy, use renewable raw materials or
Involve fewer steps (w — (iv)b).

Non-Metals and Their Compounds

This section involves a study of the properties and chemical reactions of the non-metals
hydrogen, carbon, nitrogen, oxygen and sulfur. It highlights the use of non-metals in the
chemical industry. Students study in detail the industrial manufacture of ammonia and
sulfuric acid and their use in the production of fertilisers.

Content Learning Outcomes

2.5 In the context of how science works, students should be able to:
?{: n.-Metals and 2.5.1 use the following tests in problem-solving situations to
Co:l;)oun ds plan and carry out procedures to identify the gases (the

test and expected positive result for each is given):
— hydrogen test: apply a lighted splint —
result: popping sound,;
— oxygen test: apply a glowing splint —
result: it relights;
— carbon dioxide test: use limewater —
result: it changes from coloutrless to milky; and
— ammonia test: apply a glass rod dipped in concentrated
hydrochloric acid —
result: white smoke.
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Content

Learning Outcomes

Hydrogen

Carbon and
Carbon Dioxide

Nitrogen and
Ammonia

In the context of how science works, students should be able to:

252

253

254

2.5.5

2.5.6

2.5.7

2.5.8

259

2.5.10

describe the laboratory preparation and collection of
hydrogen using a suitable metal and hydrochloric acid,
and recall the diatomicity and the physical properties of
hydrogen (w — (ii)a);

evaluate the potential of hydrogen as a clean fuel based
on its reaction with oxygen to form water and the
difficulties with storing and supplying hydrogen in terms
of benefits, drawbacks and risks (w — (i)a);

understand the reaction of hydrogen with oxygen to form
water and its potential use as a clean fuel;

recall the use of hydrogen in:
— meteorological balloons; and
— rocket engines;

describe the combustion of carbon to carbon monoxide
and carbon dioxide in a limited and plentiful supply of air
respectively and realise the toxic effects of carbon
monoxide caused by incomplete combustion of fuels;

carry out accurately and safely the laboratory preparation
and collection of carbon dioxide using calcium carbonate
and hydrochloric acid, and recall the physical properties
of carbon dioxide (w — (i2)c);

investigate the chemical properties of carbon dioxide
reacting with water to form carbonic acid, with burning
magnesium, with sodium hydroxide solution and with
calcium hydroxide solution (limewater) until carbon
dioxide is in excess;

using data on the properties of carbon dioxide, explain its
use in:

— fire extinguishers;
— carbonated drinks; and
— dry ice; and

recall the physical properties and diatomicity of nitrogen
and describe the lack of reactivity of nitrogen due to its
triple covalent bond.
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Content

Learning Outcomes

Nitrogen and
Ammonia
(cont.)

In the context of how science works, students should be able to:

2.5.11

2.5.12

2.5.13

2.5.14

2.5.15

2.5.16

2.5.17

2.5.18

2.5.19

know that nitrogen is used:
— as a coolant; and

— in food packaging;

recall the physical properties of ammonia and describe its
solubility in water and its reaction with hydrogen chloride

gas;

understand that aqueous ammonia is an alkali and reacts
with acids to form ammonium compounds;

identify the presence of an ammonium salt by reaction
with sodium hydroxide to produce ammonia gas;

know how nitrogenous fertilisers such as ammonium
sulfate or ammonium nitrate are obtained by neutralising
ammonia solution with dilute sulfuric or nitric acids
respectively;

evaluate the socio-economic and environmental
advantages and disadvantages of using nitrogenous
fertilisers (potential health problems to include blue-baby
syndrome and stomach cancer; environmental
problems to include eutrophication; advantages to
Include increased nitrogen uptake by plants, greater
crop yield and profit) (w— (iv)b);

understand that ammonia solution contains
hydroxide ions and is used to identify aqueous
solutions of Ci’*, Fe**, Fe’*, AF*, Zn’* and gz *
({onic equations for precipitation reactions required
but equations for complex ion formation not
required);

recall the conditions (approximate temperature and
pressure and name of catalyst) required in the Haber
process and understand that the process involves a
reversible reaction between nitrogen and hydrogen
forming ammonia; and

Interpret given data to show how the yield of product
depends on the conditions of temperature and
pressure used in the manufacture of ammonia and
how a balance between yield and rate informs
decisions about conditions to be used (w — (iv)b).
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Content

Learning Outcomes

Oxygen

Sulfur

In the context of how science works, students should be able to:

2.5.20

2.5.21

2.5.22

2.5.23

2.5.24

2.5.25

2.5.26

2.5.27

describe the laboratory preparation and collection of
oxygen by the catalytic decomposition of hydrogen
peroxide, and recall the diatomicity and physical
properties of oxygen;

investigate safely and accurately the reaction of oxygen
with hydrogen, carbon, sulfur, magnesium, zinc, iron and

coppet (w— (1)),

recall that oxygen is used in:
— medicine;

— welding; and

— rocket engines;

recall the physical properties of sulfur and understand the
meaning of the term allotrope as applied to sulfur
(thombic, monoclinic and plastic);

describe the combustion of sulfur to form sulfur dioxide,
the reaction of iron and sulfur, and the reaction of sulfur
dioxide with water to produce sulfurous acid, and recall
the physical properties of sulfur dioxide;

understand that sulfur dioxide from the combustion of
fossil fuels reacts with water in the air to form acid rain
and describe the socio-economic and environmental
effects of acid rain, to include:

— corrosion of limestone buildings and statues;
— killing fish in rivers and lakes; and
— defoliating trees (w— (w)b);

describe the measures used to prevent acid rain, including
removing sulfur from fuels before combustion, burning
less fossil fuels, and removing sulfur dioxide from
industrial and vehicle emissions (w — (7v)b); and

describe the reactions in each stage of the Contact
Process for the manufacture of sulfuric acid,
including the production of oleum, and interpret
given data related to the temperature, pressure and
catalyst used in the manufacture of sulfur trioxide to
show how the yield of product depends upon the
conditions used for this reversible reaction.
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Content

Learning Outcomes

Sulfur (cont.)

In the context of how science works, students should be able to:

2.5.28

2.5.29

2.5.30

2.5.31

investigate the reactions of dilute sulfuric acid with metals
and metal oxides, hydroxides, carbonates and
hydrogencarbonates, and ammonia;

recognise concentrated sulfuric acid acting as a
dehydrating agent with sugar (equation not
required) and hydrated copper(Il) sulfate;

identify the hazards and assess risk in handling and
diluting concentrated sulfuric acid, recognising its
corrosive properties and the exothermic nature of the
reaction with water; and

recall that sulfuric acid is used in:
— car batteries; and
— the manufacture of fertilisers.

Organic Chemistry

In this section, students examine the importance of oil to the chemical industry. They
investigate the reactions of some simple carbon compounds. Students also study the
importance of hydrocarbons and ethanol as fuels and the production and uses of
polymers from alkenes.

Content Learning Outcomes

2.6 In the context of how science works, students should be able to:

Organ-lc 2.6.1 understand the terms fossil fuel, renewable resource and

Chemistry
non-renewable resource;

Hydrocarbons 2.6.2 know that the chemicals obtained from crude oil are
called hydrocarbons and that a hydrocarbon is a molecule
consisting of carbon and hydrogen atoms only;

2.6.3  recall that crude oil is a liquid mixture of hydrocarbons
that includes dissolved gases and solids;

2.6.4 analyse given data on organic chemicals that come from
crude oil and recognise their uses in the modern chemical
industry, and evaluate the environmental implications of
oil spillages (w — (7)a, (iv)b); and

2.6.5 describe the separation of crude oil by fractional

distillation into its different fractions, for example refinery
gases, petrol, naphtha, kerosene, diesel oil and bitumen.
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Content

Learning Outcomes

Homologous
Series

Functional
Groups

Fuels and
Combustion

In the context of how science wotks, students should be able to:

2.6.6

2.6.7

2.6.8

2.6.9

2.6.10

2.6.11

2.6.12

2.6.13

define a homologous series as a family of organic
molecules that have the same general formula, show
similar chemical properties, show a gradation in their
physical properties and differ by a ‘CH,’ unit;

understand the term homologous series applied to:
— alkanes (C H,,.,);

— alkenes (C H,,);

— alcohols (C,H,,,,OH); and

— carboxylic acids (C,H,,,,COOH)

(names, molecular formulae, structural formulae and
physical state at room temperature and pressure are to
include the first four alkanes, the first two alkenes,
methanol, ethanol, methanoic acid and ethanoic

acid);

describe combustion as the reaction of fuels with oxygen,
forming oxides and releasing energy;

understand that a functional group is a reactive group in a
molecule and recognise the functional group in alkenes
(C=C), alcohols (-O-H) and carboxylic acids
(-COOH), and realise that alkanes do not have a
functional group, which makes them less reactive organic
molecules;

plan an experiment to determine the presence of
C=C in a variety of organic compounds using
bromine water (w — (ii)a);

understand that complete combustion of hydrocarbons
and of alcohols produces carbon dioxide and water and
that incomplete combustion of hydrocarbons and of
alcohols produces carbon monoxide and water and
sometimes carbon (soot) — equations for the production
of soot are not required;

describe the combustion of alkanes, alkenes and
alcohols, to include observations and tests to identify the
products; and

recall that natural gas is mainly methane and bottled gas is
propane/butane, and know that the major use of alkanes
is as fuels.
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Content

Learning Outcomes

Fuels and
Combustion
(cont.)

Addition
Polymerisation

Alcohols

In the context of how science works, students should be able to:

2.6.14

2.6.15

2.6.16

2.6.17

2.6.18

2.6.19

2.6.20

2.6.21

2.6.22

evaluate the use of hydrocarbon fuels, cleaner fuels and
alternative energy sources in terms of socio-economic,
environmental, technological and ethical grounds

(w— (iv)a, (i)b);

describe how monomers, for example ethene or
chloroethene (vinyl chloride), can join together to make
very long chain molecules called polymers and the
process is known as addition polymerisation;

write equations for the polymerisation of ethene and
chloroethene (vinyl chloride);

relate the uses of polythene and PVC to their
properties and describe how a decision about choice
of materials depends on a comparison between
properties of polymers and traditional materials

(w— (@)b);

understand that addition polymers are non-biodegradable
and evaluate the advantages and disadvantages of their
disposal by landfill and incineration (w — (#v)a, (iv)b);

know that ethanol is used in alcoholic drinks, as a solvent
and as a fuel;

recall the preparation of ethanol from ethene and
steam (conditions not required) and write a symbol
equation for this reactiony

describe the preparation of ethanol from sugars by
fermentation (equation for fermentation of sugars not
required), and understand that fractional distillation can
be used to produce a more concentrated solution of
ethanol; and

discuss the social impact and harmful effects of ethanol
in alcoholic drinks and explain how infra-red
spectroscopy is used to detect alcohol level in a
breathalyser test (no detail of infra-red spectroscopy
Is required).
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Content

Learning Outcomes

Alcohols (cont.)

Carboxylic Acids

In the context of how science works, students should be able to:

2.6.23

2.6.24

2.6.25

2.6.26

2.6.27

2.6.28

know that ethanol, when exposed to air for a period
of time, undergoes oxidation to ethanoic acid
(vinegar), and describe the test-tube reaction of
ethanol and methanol with acidified potassium
dichromate (colour change from orange to green) —
equations not required;

know that carboxylic acids are weak acids as they
are only partially ionised in water;

Investigate how carboxylic acids react with sodium
carbonate to produce carbon dioxide gas and this
reaction can be used to distinguish carboxylic acids
from other organic chemicals;

investigate experimentally the reactions of carboxylic
acids with sodium carbonate, sodium hydroxide and
magnesium, test any gas produced, and know the
equations for these reactions;

recall that a dilute solution of ethanoic acid is used as
vinegar to flavour food; and

plan an experiment using chemical tests to
distinguish between the four different homologous
series (w — (ii)a).

Quantitative Chemistry
This section involves a quantitative study of the mole in terms of solids and solutions.
The concentration of solutions is determined by titration. For this section, students
need to know the content of Unit 1.7.

Moles

Content Learning Outcomes
2.7 In the context of how science wotks, students should be able to:
uantitative :
Q ) 2.7.1  calculate the percentage of an element in a compound
Chemistry
(w — (izi)b); and
Percentage
Composition and | 2.7.2  calculate reacting masses of reactants or products,

given a balanced symbol equation and using moles
and simple ratios (w — (i)a, (ii1)b).
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Content

Learning Outcomes

Solution
Volume and
Concentration

Titrations

In the context of how science works, students should be able to:

2.7.3

2.7.4

2.7.5

2.7.6

2.7.7

2.7.8

2.7.9

calculate the concentration of a solution in mol/dn’’
given the mass of solute and volume of solution

(= (i)a, (12)b);

understand that when a solution is diluted the
concentration changes but the total number of moles
of solute does not, and be able to carry out a dilution
of a solution and calculate the dilution factor;

calculate the number of moles or mass of a
substance given the volume of solution and its
concentration (mol /dm’) (w — (iii)b);

understand that the volumes of acid and alkali
solutions that react together can be measured by
titration using phenolphthalein or methyl orange;

carry out acid-base titrations using a suitable
Indicator and record results to one decimal place,
repeating for accuracy and calculating the average
titre from accurate titrations (details of the practical
procedure and preparation of apparatus are

required) (w— (i)a, (ii)b, (i))d, (iii)b);

collect data from primary and secondary sources for
acid-base titrations and use this data to calculate the
concentrations of solutions in mol/dm’ and g/dn7’

(w— (i1)b); and

calculate concentrations of solutions and solution
volumes in an acid-base titration (1w — (7ii)b).
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Materials

This section focuses on the extraction of metals from their ores by reduction using
carbon and electrolysis. Students evaluate the socio-economic and environmental impact
of the production and use of materials.

Content Learning Outcomes

2.8 In the context of how science works, students should be able to:
Materials 2.8.1 know that materials can be natural or synthetic and are
Natural and obtained from the earth, sea, air, living things and crude
Synthetic oil (cotton, wool and silk are natural materials while glass,
Materials polythene and PVC are synthetic);

Nano-Materials | 2.8.2 understand the concept of the nanometre and appreciate
that nano-science involves the study and use of particles
that have sizes in the range of 1-100 nm (w — ()a);

2.8.3 realise that reducing size of particles to the nano scale can
produce new properties in a material, due to the larger
surface area of nano-particles compared to their volume,
and this can result in new uses (w — (i)a);

2.8.4 evaluate the risks and benefits of nano-materials;

Metal Extraction | 2.8.5 examine the relationship between the extraction of a
metal from its ore and its position in the reactivity series:
for example aluminium, a reactive metal, is extracted by
electrolysis, and iron, a less reactive metal, by chemical
reduction with carbon or carbon monoxide;

2.8.6  know that the extraction of a metal from its ore (usually
an oxide) requires the process of reduction;

Electrolysis 2.8.7 explain the meaning of the terms electrolysis, inert
electrode, anode, cathode and electrolyte and explain
conduction in an electrolyte (solution or molten) in terms
of ions moving and carrying charge (w — (2)c);

2.8.8  predict the products of electrolysis of molten salts
including lithium chloride and lead(II) bromide using
graphite electrodes, and state appropriate observations at
the electrodes (solution electrolysis not required)

(w — (izi)a); and

2.8.9  Interpret and write half equations for the reactions
occurring at the anode and cathode for the
electrolysis processes listed and for other molten
metal halides (w — (iii)e).
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Content

Learning Outcomes

Extraction of
Aluminium

Extraction of
Iron

Recycling and
Disposal

In the context of how science works, students should be able to:

2.8.10

2.8.11

2.8.12

2.8.13

2.8.14

2.8.15

describe the industrial extraction of aluminium from
alumina, understand that the alumina has been purified
from the ore bauxite, and understand the need to replace
the anodes periodically (w — (i7)b);

evaluate the high cost of this process and how these
costs are minimised (to include the use of cryolite to
reduce operating temperature and increase
conductivity and the aluminium oxide crust to keep
the heat in) (w — (iv)b);

know that recycling aluminium uses only a fraction of the
energy needed to extract it from bauxite and saves waste;

discuss the factors affecting the siting of an
aluminium extraction plant (w — (iv)b);

describe the extraction of iron from haematite, including:
— the production of the reducing agent;

— the reduction of haematite; and

— the removal of acidic impurities; and

explore the issues relating to the extraction and recycling
of iron and aluminium and the recycling and disposal of
plastics, to include socio-economic, environmental and
ethical viewpoints.
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3.3 Unit 3: Practical Skills

This controlled assessment unit makes up 25 percent of the qualification. The
acquisition and development of the skills needed for controlled assessment should form
part of normal classroom teaching and learning. They should be an integral part of
teachers’ schemes of work.

We set two controlled assessment tasks for each cohort of students. We renew these
each year. Students may attempt one or both of the tasks. If they attempt both
tasks, they will achieve the higher of their two marks as their overall mark for the unit.

Teachers may assess students’ performance in the controlled assessment task at any time
during the course. At the centre’s discretion, assessment may occur as part of normal
class routine or in a set time block. It is not necessary to assess all students at the same
time, even if they are carrying out the same controlled assessment task.

Although teachers can give students feedback on the results of assessments, they should
inform the students that their marks may change as a result of moderation.

Each controlled assessment task has three parts:

e Part A — Planning and Risk Assessment
e Part B — Data Collection
e Part C — Processing, Analysis and Evaluation.

Part A - Planning and Risk Assessment

In Part A of the controlled assessment task, students develop a hypothesis and plan an
experimental method to investigate that hypothesis. They draw a blank results table to
record and process their evidence, and they carry out a risk assessment. Students should
complete this part of the task in Candidate Response Booklet A.

Students carry out Part A under a medium (informal) level of control, and teachers
assess it using generic marking criteria that we provide (see Section 6). The maximum
mark is 18.

Before beginning this part of the controlled assessment task, teachers must refer to the
controlled assessment task and our teacher guidance notes.

Content Learning Outcomes

Planning and Students should be able to:

Risk A ment
Sk Assessme e develop a hypothesis that they are going to investigate;

e plan a practical experiment to test the hypothesis, including
a risk assessment; and

e draw a blank results table for recording and processing their
data or observations.
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Part B - Data Collection

In Part B, students are required to collect data safely while managing any risks they
identified in Part A. They record the data in the blank results table they drew in
Candidate Response Booklet A.

Because the acquisition and development of the skills that students need for this stage
should form part of normal classroom teaching and learning, students taking the
controlled assessment task should have had ample opportunity to practise the safe use of
scientific techniques for collecting data.

Students carry out this part of the task under a low (limited) level of control; there is no
assessment.

Content Learning Outcomes

Data Collection Students should be able to:

e carry out the experimental part of an investigation safely; and

e collect sufficient data to complete a blank results table.

Part C - Processing, Analysis and Evaluation

In Part C, students must answer a number of compulsory questions that relate directly to
their own work and to secondary data supplied.

The questions appear in Candidate Response Booklet B, and students must complete
all their answers in this booklet. Extra lined paper and graph paper can be made
available on request.

There is a high (formal) level of control for this stage of the controlled assessment task:
it is assessed. The maximum mark is 27.

Content Learning Outcomes
Processing, Students should be able to:
Analysis and

. e answer a number of compulsory questions relating directly to
Evaluation _ _
their own work and to secondary data supplied;

e demonstrate their scientific knowledge and understanding; and

e process, analyse and evaluate the work they have completed,
the data they recorded in Candidate Response Booklet A, and
secondary data supplied.
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3.4 Mathematical Content

Students need to be familiar with and competent in the following areas of mathematics in
otder to develop their skills, knowledge and understanding in chemistry.

Students should be able to:

¢ understand number, size and scale and the quantitative relationship between units;
e understand when and how to use estimation;

e carry out calculations involving +, - , X, =, either singly or in combination, decimals,
fractions, percentages and positive whole number powers;

e provide answers to calculations to an appropriate number of significant figures;

e understand and use the symbols =, <, >, ~ ;

e understand and use direct proportion and simple ratios;

e calculate arithmetic means;

e understand and use common measures and simple compound measures such as speed;

e plot and draw graphs (line graphs, bar charts, pie charts, scatter graphs, histograms),
selecting appropriate scales for the axes;

e substitute numerical values into simple formulae and equations using appropriate
units;

e translate information between graphical and numeric form;

e extract and interpret information from charts, graphs and tables;

e understand the idea of probability; and

e calculate area, perimeters and volumes of simple shapes.

In addition, Higher Tier students should be able to:

e interpret, order and calculate with numbers written in standard formy
e carry out calculations involving negative powers (only -1 for rate);

e change the subject of an equation;

e understand and use inverse proportion; and

e understand and use percentiles and deciles.

Students can use calculators in all assessments.
Students are expected to know and use the appropriate units for all the quantities

specified. However, they will not necessarily gain credit for the appropriate use of units
in assessment questions.
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4 Scheme of Assessment

4.1 Assessment opportunities

The availability of examinations and controlled assessment appears in Section 2 of this
specification.

Candidates studying unitised GCSE qualifications must complete at least 40 percent of
the overall assessment requirements as terminal assessment.

Candidates may resit each individual assessment unit once. If candidates resit a unit, they
are free to count the better of the two marks they achieve unless the resit makes up part
of their 40 percent terminal assessment. If the resit does make up part of the terminal
assessment, the resit mark will count towards the final grade, even if there is a better
score for an earlier attempt.

Please note that for this specification, Unit 3 (controlled assessment) counts towards the
40 percent terminal requirement.

Results for individual assessment units remain available to count towards a GCSE
qualification until we withdraw the specification.

4.2 Assessment objectives

Below are the assessment objectives for this specification. Candidates must:

AO1 | Recall, select and communicate their knowledge and understanding of
chemistry

AO2 | Apply skills, knowledge and understanding of chemistry in practical and other
contexts

AO3 | Analyse and evaluate evidence, make reasoned judgements and draw
conclusions based on evidence.

4.3 Assessment objective weightings

The table below sets out the assessment objective weightings for each examination
component and the overall GCSE qualification:

Assessment | Nature of Assessment Objectives Component
Component | Assessment Weighting
AO1 AO2 AO3
Unit 1 External 16% 12% 7% 35%
Unit 2 External 18% 14% 8% 40%
Unit 3 Internal - 12% 13% 25%
Controlled
assessment
Total 34% 38% 28% 100%
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4.4 Quality of written communication

In GCSE Chemistry, candidates must demonstrate their quality of written
communication (QWC). In particular, they must:

e ensure that text is legible and that spelling, punctuation and grammar are accurate so
that meaning is clear;

e sclect and use a form and style of writing appropriate to their purpose and to complex
subject matter; and

e organise information clearly and coherently, using specialist vocabulary where
appropriate.

Examiners and teachers assess the quality of candidates’ written communication in their
responses to questions or tasks that require extended writing.

4.5 Reporting and grading

We award GCSE qualifications on an eight grade scale A*—G, with A* being the highest.
For candidates who fail to attain a grade G, we report their results as unclassified (U).

We report the results of individual assessment units on a uniform mark scale that reflects
the assessment weighting of each unit. The maximum uniform marks available to
candidates entered for the Higher Tier of a unit will be the maximum uniform mark
available for that unit. The maximum marks available to candidates entered for the
Foundation Tier of a unit will be the maximum uniform mark available for the notional
grade C on that unit (the notional grade B minus one uniform mark).

We determine the grades awarded by aggregating the uniform marks obtained on
individual assessment units.

The grades we award match the grade descriptions published by the regulatory
authorities (see Section 5).

Unit results

Unit 1
There are 80 raw marks available at Foundation Tier and 100 at Higher Tier.

The maximum uniform mark for Unit 1 is 140. The minimum uniform mark required
for each grade is as follows:

A* A B C D E F G

126 112 98 84 70 56 42 28

Candidates entering for Foundation Tier can achieve a maximum uniform mark score of
97 in this unit.
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Unit 2

There are 90 raw marks available at Foundation Tier and 115 at Higher Tier.

The maximum uniform mark for Unit 2 is 160. The minimum uniform mark required
for each grade is as follows:

A*

A

B

C

D

E

F

G

144

128

112

96

80

64

48

32

Candidates entering for Foundation Tier can achieve a maximum uniform mark score of
111 in this unit.

Unit 3 (Controlled assessment)

The maximum uniform mark for Unit 3 is 100. The minimum uniform mark required
for each grade is as follows:

A*

A

B

D

E

G

90

80

70

60

50

40

30

20

Qualification results

The maximum uniform mark for the final award is 400. The minimum uniform mark

required for each final grade is as follows:

A*

A

B

C

G

360

320

280

240

200

160

120

80
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5 Grade Descriptions

Grade descriptions are provided to give a general indication of the standards of
achievement likely to have been shown by candidates awarded particular grades. The
descriptions must be interpreted in relation to the content in the specification; they are
not designed to define that content.

The grade awarded will depend in practice upon the extent to which the candidate has
met the assessment objectives overall. Shortcomings in some aspects of candidates’
performance in the assessment may be balanced by better performances in others.

Grade

Description

A

Candidates recall, select and communicate precise knowledge and detailed
understanding of chemistry. They demonstrate a comprehensive
understanding of the nature of chemistry, its principles and applications and
the relationship between chemistry and society. They understand the
relationships between scientific advances, their ethical implications and the
benefits and risks associated with them. They use scientific and technical
knowledge, terminology and conventions appropriately and consistently
showing a detailed understanding of scale in terms of time, size and space.

They apply appropriate skills, including communication, mathematical,
technical and observational skills, knowledge and understanding effectively
in a wide range of practical and other contexts. They show a comprehensive
understanding of the relationships between hypotheses, evidence, theories
and explanations and make effective use of models, including mathematical
models, to explain abstract ideas, phenomena, events and processes. They
use a wide range of appropriate methods, sources of information and data
consistently, applying relevant skills to address scientific questions, solve
problems and test hypotheses.

Candidates analyse, interpret and critically evaluate a broad range of
quantitative and qualitative data and information. They evaluate information
systematically to develop arguments and explanations taking account of the
limitations of the available evidence. They make reasoned judgements
consistently and draw detailed, evidence-based conclusions.
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Grade

Description

Candidates recall, select and communicate secure knowledge and
understanding of chemistry. They demonstrate understanding of the nature
of chemistry, its laws, principles and its applications and the relationship
between chemistry and society. They understand that scientific advances may
have ethical implications, benefits and risks. They use scientific and technical
knowledge, terminology and conventions appropriately, showing
understanding of scale in terms of time, size and space.

They apply appropriate skills, including communication, mathematical,
technical and observational skills, knowledge and understanding in a range of
practical and other contexts. They show understanding of the relationships
between hypotheses, evidence, theories and explanations and use models,
including mathematical models, to describe abstract ideas, phenomena,
events and processes. They use a range of appropriate methods, sources of
information and data, applying their skills to address scientific questions,
solve problems and test hypotheses.

Candidates analyse, interpret and evaluate a range of quantitative and
qualitative data and information. They understand the limitations of evidence
and use evidence and information to develop arguments with supporting
explanations. They draw conclusions based on the available evidence.

Candidates recall, select and communicate limited knowledge and
understanding of chemistry. They recognise simple inter-relationships
between chemistry and society. They show a limited understanding that
scientific advances may have ethical implications, benefits and risks. They
use limited scientific and technical knowledge, terminology and conventions,
showing some understanding of scale in terms of time, size and space.

They apply skills, including limited communication, mathematical, technical
and observational skills, knowledge and understanding in practical and some
other contexts. They recognise and use hypotheses, evidence and
explanations and can explain straightforward models of phenomena, events
and processes. They use a limited range of methods, sources of information
and data to address straightforward scientific questions, problems and
hypotheses.

Candidates interpret and evaluate limited quantitative and qualitative data
and information from a narrow range of sources. They can draw elementary
conclusions having collected limited evidence.
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6 Guidance on Controlled Assessment

6.1 Controlled assessment review

We replace our controlled assessment tasks every year to ensure that they continue to set
appropriate challenges and at the same time remain valid, relevant and stimulating to
encourage candidates to achieve their true potential.

6.2 Skills assessed by controlled assessment

The controlled assessment tasks draw on candidates’ ability to:

e develop hypotheses and plan practical ways to test them, including risk assessment;
e collect data while managing any associated risks;

e process, analyse and interpret primary and secondary data;

e draw evidence-based conclusions;

e review and evaluate methods of data collection and the quality of the resulting data;
and

e review hypotheses in light of outcomes.

6.3 Levels of control

The rules for controlled assessment in GCSE Sciences are defined for the three stages of
the assessment:

e Task setting;
e Task taking; and
e Task marking.

The purpose of the controls is to ensure the validity and reliability of the assessment and
to enable teachers to confidently authenticate candidates’ work.

6.4 Task setting

The level of control for task setting is high. We set two comparable tasks for each
cohort of students. We renew these each year. Candidates may sit one or both of the
controlled assessment tasks. However, they cannot take a specific task more than once.

We supply the controlled assessment tasks, along with teacher guidance notes, in
September each year. Centres must keep these in a secure place, for example a locked
metal filing cabinet. Even when candidates’ work is under way, they must not be allowed
to take their Candidate Response Booklets with them after class; these must be stored
securely at all times.

A centre may choose to contextualise the task that we have set if, for example, the centre

lacks availability and access to the resources required. However, this must not change
the nature of the task; all candidates must carry out the task that we have set.
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6.5 Task taking

Part A - Planning and Risk Assessment

This part of the controlled assessment task is carried out under a medium (informal)
level of control. Teachers assess it using marking criteria that we provide.

Area of Control

Detail of Control

Authenticity

Candidates must complete their Planning and Risk Assessment
under a medium (informal) level of supervision.

They must complete all work that is to be submitted in
Candidate Response Booklet A.

They must not remove work that they have completed in
Candidate Response Booklet A from the classroom. If a
candidate fails to complete all sections of the booklet in one
sitting, the teacher should collect the work, store it in a secure
place and return it to the candidate at the beginning of the next
session.

Feedback

Teachers may discuss aspects of the task in general terms with
the candidates. This discussion should not be too specific, as
candidates must make their own planning decisions. Teachers
may also discuss with candidates, in general terms, the skills
required to reach maximum marks in each of the bands in the
generic mark schemes for planning and risk assessment.

Candidates may also carry out a trial of their proposed method
using any apparatus they might need.

Time Limit

There is no time limit for the planning and risk assessment phase
of the task.

Collaboration

Before documenting their planning and risk assessment activities
in Candidate Response Booklet A, candidates may discuss
aspects of the task as a class and/or in small groups (of up to
three).

Candidates can also carry out trials with any apparatus/
equipment individually or in small groups of up to three.

However, when completing their work in Candidate Response
Booklet A, candidates must work individually. It is the
responsibility of the teacher to ensure that any assessable
outcomes can be attributed to individual candidates.
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Area of Control

Detail of Control

Resources

When carrying out a trial of their investigation, candidates may
have access to any practical apparatus/equipment available to the
centre. Teachers must guide and supervise them to ensure that
they comply with the necessary health and safety requirements.

Candidates may have access to their notes, textbooks and the
internet during the planning and risk assessment stage of the task.
As QWC is assessed in this part of the controlled assessment
task, they are not allowed access to dictionaries, spell checks and
grammar facilities. This includes online or electronic versions.

Part B - Data Collection

There is a low (limited) level of control for this stage of the controlled assessment task;

it is not assessed.

Area of Control Detail of Control

Authenticity Candidates must complete this stage of the controlled assessment
task under limited supervision.
Teachers must supervise to ensure that candidates comply with
the necessary health and safety requirements.

Feedback Significant teacher guidance is permitted during the data

collection stage: teachers can give help to candidates just as they
would during any teaching and learning situation. However, they
must avoid giving answers to questions that appear in the
assessed Processing, Analysis and Evaluation stage of the
assessment (Part C).

Time Limit

There is no time limit for the data collection part of the
assessment.

Collaboration

As the work of individual candidates can be informed by working
with others, candidates may carry out their data collection either
individually or in small groups of up to three (ideally groups of
two).

It is a requirement that each individual candidate makes an active
contribution to carrying out the experiment and collecting data.
If one candidate in a group refuses to participate in the data
collection process, that candidate should not be permitted to take
the assessed Part C of the task.
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Area of Control Detail of Control

Resources Candidates must have access to their Candidate Response
Booklet A containing:

e their plan and risk assessment; and
e the blank results table they need to record their data.

Candidates may have access to any practical apparatus/
equipment available to the centre. Teachers must supervise them
to ensure that they comply with the necessary health and safety
requirements.

Part C - Processing, Analysis and Evaluation
There is a high (formal) level of control for this stage of the controlled assessment task.

Area of Control Detail of Control

Authenticity This stage of the controlled assessment task must take place
under formal supervision. Candidates must complete all work
under the direct supervision of a teacher. All work must be
completed in Candidate Response Booklet B.

Feedback Teachers must not give any assistance during this stage.

Time Limit The maximum time allowed for the completion of Part C is
1 hour, and candidates must complete it in one sitting.

Collaboration Candidates must work independently.

They must not communicate with each other during this phase.

Resources Candidates must have access to the work they completed in their
Candidate Response Booklet A.

They must not use other pre-prepared materials or have access to
the internet, email or portable memory devices. They may,
however, use calculators.

6.6 Task marking

The level of control for task marking is medium.
A candidate’s final mark must be based on only one controlled assessment task. If a
candidate has attempted both of the tasks we set, their overall mark for the unit is

the mark they achieved in the higher scoring task.

Candidates must not attempt a controlled assessment task more than once.
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Part A - Planning and Risk Assessment
Teachers mark the candidates’ planning and risk assessment work using the generic
marking criteria shown in this section.

They must view the planning and risk assessment work submitted in Candidate Response
Booklet A as candidates’ final piece of work and mark it accordingly. Teachers must
not return this work to candidates for redrafting.

Generic Marking Criteria for Part A: Planning

Band

Descriptor

Increasing
complexity
of method

(0 marks)

A mark of zero must be awarded for work not worthy of
credit.

Band 1
(1-4 marks)

Making little or no use of appropriate specialist terms,
candidates state simply what they hope to find out in the
investigation. They develop a simple plan to collect and
record a limited amount of appropriate evidence. They
identify a key factor to vary and select suitable
equipment/apparatus. They identify an area in the
investigation that could reduce the reliability of the
data/evidence collected. The form, style, spelling,
grammar and punctuation are of a limited standard.

Band 2
(5—-8 marks)

Using some appropriate specialist terms, candidates
develop a simple hypothesis as to the outcomes of the
investigation. They develop a plan, with some degree of
complexity, to collect and record a significant amount of
appropriate evidence. They identify key factors to
investigate and measure/observe and select suitable
equipment/apparatus. They identify areas in the
investigation that could affect the reliability of the
data/evidence collected and explain the steps taken to
ensure its reliability. The form, style, spelling, grammar
and punctuation are of a satisfactory standard.

Band 3
(9-12 marks)

Using appropriate specialist terms throughout,
candidates develop a detailed hypothesis as to the
outcomes of the investigation. They develop a complex
plan to collect and record a wide range of appropriate
evidence. They identify key factors to investigate,
measure/observe and control and select suitable
equipment/apparatus. They discuss, in detail, areas of
the investigation that could affect the reliability of the
data/evidence collected and the steps taken to ensure its
reliability. They explain their strategies to deal with
anomalous results/obsetvations. The form, style,
spelling, grammar and punctuation are of a high
standard.
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Generic Marking Criteria for Part A: Risk Assessment

Band

Descriptor

(0 marks) | A mark of zero must be awarded for work not worthy of credit.

Band 1 Candidates state a safety hazard specific to the investigation and state
(1-2 marks) | briefly the hazardous outcomes that may result.

Band 2 Candidates identify some of the safety hazards specific to the chosen
(3—4 marks) | investigation and explain the hazardous outcomes. They state the steps
needed to minimise these risks.

Band 3 Candidates identity all the safety hazards specific to the chosen
(5—-6 marks) | investigation and explain in detail both the hazardous outcomes and
the steps needed to minimise these risks.

It is up to the professional judgement of the teacher to decide which mark descriptors
best apply and hence what mark to award for a particular skill.

Teachers should award zero marks only in the unlikely event of a candidate’s work not

being worthy of any credit.

Teachers should lightly annotate candidates’ work to assist moderation. The annotation
should be brief but must highlight any aspects of the work that meet the key

requirements of a particular mark band.

After marking the candidates’ planning and risk assessment work, the teacher has three
options to allow the candidate to move forward in the investigation:

Scenatrio

Action by Teacher

1 The candidate’s plan and risk
assessment are deemed to be
appropriate.

Instruct the candidate to use their proposed
plan and risk assessment to collect the required
data/evidence.

2 The candidate’s plan and risk
assessment are, with some
minor amendment suggested
by the teacher, deemed to be
appropriate.

Amend the candidate’s plan and risk
assessment, and return it to the candidate.
Relay any amendments to them both verbally
and in writing. Then instruct the candidate to
collect the required data/evidence using the
amended plan and risk assessment.

3 The candidate’s plan and risk
assessment are deemed to be
unsuitable and inappropriate.

Give an alternative plan and risk assessment to
the candidate, and instruct them to collect the
requited data/evidence using this teachet’s
plan.
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Teachers must ensure that the work they are marking is the candidate’s own. They must
sign a declaration on their Candidate Response Booklet A certifying that all of the work
the candidate has submitted for assessment is their own and has been done in accordance
with our controlled assessment regulations. Candidates must also sign the front of their
Candidate Response Booklet A.

Part C - Processing, Analysis and Evaluation

Teachers mark candidates’ work in Part C, adhering closely to the marking guidelines that
we supply. They should use red ink to place marks in the right-hand margin of each
Candidate Response Booklet B, then transfer the total for each question to the front
covet.

Teacher judgement is sometimes necessary to determine if a candidate deserves a mark.
If at a particular point it is not clear why they have awarded a mark, they should add a
brief note to explain. This will show the external moderator why the teacher felt the
candidate had earned the mark.

Teachers must ensure that the work they are marking is the candidate’s own. They must
sign a declaration on the Candidate Response Booklet B certifying that all of the work
the candidate has submitted for assessment is their own and has been done in accordance
with our controlled assessment regulations. Candidates must also sign the front of the
Candidate Response Booklet B.

For up-to-date advice on plagiarism or any other incident in which candidate malpractice
is suspected, please refer to the Joint Council for Qualifications’ Suspected Malpractice in
Examinations and Assessments: Policies and Procedures on the JCQ website at www.jcq.org.uk

Recording assessment
Centres should complete the Candidate Record Sheet (CRS) for each candidate,
including:

e the title of the controlled assessment task;
e a short description of the method used; and
e the overall mark for the highest scoring controlled assessment task for that candidate.

The teacher and candidate declaration on each form must be signed.

Agreement trials and support

We conduct agreement trials each year, where we brief teachers on how to apply the
marking guidelines and they engage in trial marking.

We also issue supplementary training materials to all centres in the form of advice on
assessment and exemplar materials.
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6.7 Internal standardisation

Centres in which two or more teachers are involved in the marking process must
conduct internal standardisation to ensure they apply the marking guidelines consistently.
They should select the work of several candidates across teaching groups. Teachers
should mark each candidate’s work independently, then use the marking guidelines
provided to reach agreement on the marks to award. Centres must complete the
appropriate documentation (TAC2 form) to confirm that internal standardisation has
taken place. The Head of Department must sign the TAC2 form.

6.8 Moderation

Centres must submit their marks and samples to us by May in any year. We may adjust
centres’ marking. This is to bring the assessment of the candidates’ work into line with
our agreed standards.

We issue full instructions well in advance of submission on:

e the details of moderation procedures;
e the nature of sampling; and
e the dates by which centres have to submit marks and samples to us.

For each candidate we randomly select for moderation, centres must submit the
following documentation:

e the candidate’s completed Candidate Response Booklets, A and B (both booklets must
be dated and signed by both the teacher and the candidate); and

e the CCEA Candidate Record Sheet (attached to the candidate’s work).

We issue blank copies of all of the above documents, along with the controlled
assessment tasks and guidance notes for teachers, in September each year.

Teachers and centre staff may contact us at any stage if they require advice, assistance or
support regarding any aspect of controlled assessment.
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7 Links
7.1 Support

We provide the following resources to support this specification:

e our website;

e a subject microsite within our website;

e specimen papers and mark schemes; and
e a specimen controlled assessment task.

Some support material from the previous specification may also remain useful.

We intend to expand our range of supportt to include the following:

® past papers;

e mark schemes;

e Chief Examiner’s reports;

e Principal Moderator’s reports;

e schemes of work;

e Topic Tracker*;

e controlled assessment guidance for teachers;
e student guides;

® centre support visits;

e support days for teachers;

e agreement trials; and

e cxemplification of examination performance.

* Topic Tracker allows teachers to produce their own test papers using past paper
examination questions, and a mark scheme is generated to match.

You can find our annual support programme of events and materials for Chemistry on
our website at www.ccea.org.uk

7.2 Curriculum objectives

This specification addresses and builds upon the broad curriculum objectives for
Northern Ireland, England and Wales. It should help to facilitate the study of chemistry
and related subjects at a more advanced level.

The study of chemistry can contribute to an understanding of spiritual, moral, ethical,
social and cultural issues by promoting awareness that the practice of science is a co-
operative and cumulative activity and that it is subject to social, economic, technological,
ethical and cultural influences and limitations.

This study of chemistry can contribute to an awareness of environmental issues by
promoting an understanding that the application of science may be both beneficial and

detrimental to the individual, the community and the environment.

A course based on this specification should give students opportunities to:
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® acquire a systematic body of scientific knowledge and the skills needed to apply it in
new and changing situations in a range of domestic, industrial and environmental
contexts;

e acquire an understanding of scientific ideas, how they develop, the factors that may
affect their development, and their power and limitations;

e cvaluate (in terms of their scientific knowledge and understanding) the benefits and
drawbacks of scientific and technological developments, including those related to the
environment, personal health and quality of life, and consider ethical issues where
appropriate;

e sclect, organise and present information clearly and logically, using appropriate
scientific terms and conventions, and using ICT where appropriate;

e cxtend their knowledge and understanding of atomic structure into bonding and
structures;

e further their investigation of chemical reactions and the manufacture and uses of
materials introduced at Key Stage 3;

e develop their understanding of spiritual, moral, ethical, social, cultural, global and
European environmental issues, which are addressed in the following parts of the
specification:

— advantages and disadvantages of hard water (2.2.8);
— socio-economics of limestone quarrying (2.3.7);

— global warming (2.3.12);

— nitrogenous fertilisers and nitrate pollution (2.5.16);
— disposal of polymers (2.6.18);

— ethanol as an alternative fuel (2.6.19);

— economics of aluminium extraction (2.8.11);

— recycling aluminium (2.8.12);

— siting a chemical plant (2.8.13); and

— recycling iron (2.8.15);

e cnhance their range of skills in scientific methods of enquiry and the safe use of
scientific equipment throughout their practical work, including fieldwork;

e oain an understanding of the effective use of technology; and

e obtain a qualification that will provide a basis for further study of chemistry or other
science-based courses, or entry into employment.

7.3 Key Skills

All three units in this specification provide opportunities for students to develop and
generate evidence for assessing the following nationally recognised Key Skills:

e Application of Number

e Communication

e Improving Own Learning and Performance

e Information and Communication Technology
e Problem-Solving

e Working with Others.

You can find details of the current standards and guidance for each of these skills on the
CCEA website at www.ccea.org.uk
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7.4 Examination entries

Entry codes for this subject and details on how to make entries are available on our
Qualifications Administration Handbook microsite, which you can access at
www.ccea.org.uk

Alternatively, you can telephone our Examination Entries, Results and Certification team
using the contact details provided in this section.

7.5 Equality and inclusion

We have considered the requirements of equalities legislation in developing this
specification.

GCSE qualifications often require the assessment of a broad range of competences. This
is because they are general qualifications and, as such, prepare students for a wide range
of occupations and higher level courses.

The revised GCSE and qualification criteria were reviewed to identify whether any of the
competences required by the subject presented a potential barrier to any students with
disabilities. If this was the case, the situation was reviewed again to ensure that such
competences were included only where essential to the subject. The findings of this
process were discussed with disability and equality groups and with people with
disabilities.

During the development process, we carried out an equality impact assessment. This was
to ensure that we identified any additional potential barriers to equality and inclusion.
Where appropriate, we have given consideration to measures to support access and
mitigate against barriers.

Reasonable adjustments are made for students with disabilities in order to reduce barriers
to accessing assessments. For this reason, very few students will have a complete barrier
to any part of the assessment. Students with physical impairment may instruct a practical
assistant to set up equipment but may have difficulty in making observations and in
manipulating the equipment to carry out the experiment.

Students with a visual impairment may find elements of the assessment difficult, but
technology may help visually impaired students to take readings and make observations.
Therefore the assessments should not pose a difficulty for these learners.

It is important to note that where access arrangements are permitted, they must not be
used in any way that undermines the integrity of the assessment. You can find
information on reasonable adjustments in the Joint Council for Qualifications’ document
Access Arrangements and Special Consideration: Regulations and Guidance Relating to Candidates
Who Are Eligible for Adjustments in Examinations.
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7.6 Contact details

The following list provides contact details for relevant staff members and departments:
e Specification Support Officer: Nuala Braniff
(telephone: (028) 9026 1200, extension 2292, email: nbraniff@ccea.org.uk)

e Officer with Subject Responsibility: Patricia Quinn

(telephone: (028) 9026 1200, email: pquinn@ccea.org.uk)

e Examination Entries, Results and Certification
(telephone: (028) 9026 1262, email: entriesandresults@ccea.org.uk)

e Examiner Recruitment
(telephone: (028) 9026 1243, email: appointments@ccea.org.uk)

e Distribution (past papers and support materials)
(telephone: (028) 9026 1242, email: cceadistribution@ccea.org.uk)

e Support Events Administration
(telephone: (028) 9026 1401, email: events@ccea.org.uk)

e Information Section (including Freedom of Information requests)
(telephone: (028) 9026 1200, email: info@ccea.org.uk)

e Business Assurance (appeals)

(telephone: (028) 9026 1244, email: appealsmanager@ccea.org.uk).
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Appendix 1

Glossary of Terms for Controlled Assessment Regulations

Term

Definition

Component

A discrete, assessable element within a controlled
assessment/qualification that is not itself formally reported
and for which the awarding body records the marks

May contain one or more tasks

Controlled assessment

A form of internal assessment where the control levels are
set for each stage of the assessment process: task setting,
task taking, and task marking

External assessment

A form of independent assessment in which question
papers, assignments and tasks are set by the awarding
body, taken under specified conditions (including detailed
supervision and duration) and marked by the awarding

body

Formal supervision
(High level of control)

The candidate must be in direct sight of the supervisor at
all times. Use of resources and interaction with other
candidates is tightly prescribed.

Informal supervision
(Medium level of control)

Questions/tasks are outlined, the use of resources is not
tightly prescribed and assessable outcomes may be
informed by group work.

Supervision is confined to:

e ensuring that the contributions of individual candidates
are recorded accurately; and

e cnsuring that plagiarism does not take place.

The supervisor may provide limited guidance to
candidates.

Limited supervision
(Low level of control)

Requirements are clearly specified, but some work may be
completed without direct supervision and will not
contribute directly to assessable outcomes.
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Term

Definition

Mark scheme

A scheme detailing how credit is to be awarded in relation
to a particular unit, component or task

Normally characterises acceptable answers or levels of
response to questions/tasks or patts of questions/tasks

and identifies the amount of credit each attracts

May also include information about unacceptable answers

Task A discrete element of external or controlled assessment
that may include examinations, assignments, practical
activities and projects

Task marking Specifies the way in which credit is awarded for candidates’

outcomes

Involves the use of mark schemes and/or marking criteria
produced by the awarding body

Task setting

The specification of the assessment requirements

Tasks may be set by awarding bodies and/or teachers, as
defined by subject-specific regulations. Teacher-set tasks
must be developed in line with awarding body specified
requirements.

Task taking

The conditions for candidate support and supervision, and
the authentication of candidates’ work

Task taking may involve different parameters from those
used in traditional written examinations. For example,
candidates may be allowed supervised access to sources
such as the internet.

Unit

The smallest part of a qualification that is formally
reported and can be separately certificated

May comprise separately assessed components
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