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Introduction 
 

This guide provides support and guidance for teachers and lecturers in delivering the 
IGCSE Chemistry specification. 

 

The purpose of the guide is 

 

• to advise about the different patterns of entry that are possible in this flexible 
specification both in terms of tier of entry and the assessment of experimental work 

• to describe the assessment objectives and weightings given to them in each 
component of the assessment 

• to assist the teacher in planning the delivery of the specification by discussing some 
of the parameters which need careful consideration, and suggesting a possible 
timetable for teaching 

• to advise the teacher on the procedures relating to coursework for those who wish 
to pursue this option. Important features like task setting, assessment, recording 
marks and standardisation are all described in detail. 

 

This guide will help the teacher to translate the specification content into a course that 
suits the conditions within each individual centre and reflects their preferred order of 
teaching. 

 

The Specification, Specimen Papers and Mark Schemes, and Teacher’s Guide provide 
teachers with all the support they need to deliver this course successfully.  

In addition, from early 2004, a detailed Coursework Guide for all IGCSE Science 
subjects (Biology 4325, Chemistry 4335, Physics 4420 and Dual Award Science 
4437, first examination May 2006), which will include exemplar work, will be 
available on the Edexcel International website.  The publication code will be 
UG014326.  The information will also be helpful to teachers preparing students 
for paper 03. 
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Tiers of entry 
 

Students may be entered for either Foundation Tier or Higher Tier. 

The Foundation Tier written paper (1F) is designed for students who are unlikely to 
achieve a high grade, but whose achievement can still be recognised with a grade at 
the appropriate level. No matter how well students may do on the Foundation Tier 
paper, the highest grade they can be awarded is grade C. Students who fail to achieve 
grade G will be awarded ‘Ungraded’. 

The Higher Tier written paper (2H) contains questions that are more demanding, and 
there are some parts of most topics that are for Higher Tier students only. These topics 
are printed in bold type in the specification. The highest grade which can be awarded 
on Higher tier is A*, a grade reserved for only the highest achievers at the top of grade 
A. Questions on the Higher Tier are targeted at grades A* to D, but there is a ‘safety 
net’ for those who narrowly fail to achieve grade D. A grade E can be awarded to 
students who are within a few marks of grade D. Students who fail to achieve the 
safety net grade E will be awarded ‘Ungraded’.  

The Foundation and Higher Tier examinations take place at the same time, so students 
cannot be entered for both papers. This puts a responsibility on the teacher to ensure 
that a student is entered for the appropriate tier.  Students who consistently achieve 
grade C standard work in practice tests would normally be entered for the Higher Tier, 
where they have the opportunity to achieve the higher grades. 

Because of the overlap at grades C and D between the two tiers, there are some 
questions common to both tiers. In Chemistry, the overlap between the tiers is 45 
marks. On the Foundation Tier paper this is 45 marks out of a total of 100 marks, and 
on the Higher Tier this is 45 marks out of a total of 120 marks. 

Investigative skills are assessed either by the written alternative to coursework 
(paper 03) or by internally assessed coursework (component 4). Unlike papers 1F and 
2H, paper 03 and the coursework are untiered and assess achievement in the whole 
range of grades from A* to G. They are taken by both Foundation and Higher Tier 
candidates. 
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Structure of specification 
 

Summary of the scheme of assessment 
 

 
Paper / 

Component 
 

Mode of assessment Weighting Length 

 

Examination Paper 1F, targeted at grades C – G 

(Foundation Tier) 

 

 

80% 

 

1½ hours 

 

1 

 
 

OR 
 

2 

 

Examination Paper 2H,  targeted at grades A* – D 

(Higher Tier) 

 

 

80% 

 

2 hours 

 

Examination Paper 03, targeted at grades A* – G 

(common to both tiers) 

 

 

 

20% 

 

 

1¼  hours 

 

03 
 
 

OR 
 

4 

 

Coursework, targeted at grades A* – G 

(common to both tiers) 

 

 

 

20% 

 

 

– 

 

 

Candidates are entered at either Foundation Tier or Higher Tier. 

 

Candidates will be required to take two components. 

• Foundation Tier candidates will take Paper 1F, and either Paper 03 or 
component 4 (coursework). 

• Higher Tier candidates will take Paper 2H, and either Paper 03 or Component 
4 (coursework). 

 

Use of calculators is permitted in all written examinations. 
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Assessment requirements 

Assessment objectives 

This specification requires that all candidates demonstrate the following assessment 
objectives in the context of the content and skills prescribed. 

 
AO1 Knowledge and understanding 
 

In the examination, candidates will be tested on their ability to 

• recognise, recall and show understanding of specific scientific facts, 
terminology, principles, concepts and practical techniques including aspects of 
safety. 

• draw on existing knowledge to show understanding of the social, economic, 
environmental and technological applications and implications of chemistry 

• select, organise and present relevant information clearly and logically using 
appropriate vocabulary. 

 

AO2 Application of knowledge and understanding, analysis and evaluation 
 

In the examination, candidates will be tested on their ability to 

• describe, explain and interpret phenomena, effects and ideas in terms of 
chemical principles and concepts, presenting arguments and ideas clearly and 
logically 

• interpret and translate, from one form into another, data presented as 
continuous prose or in tables, diagrams, drawings and graphs 

• carry out relevant calculations 

• apply chemical principles and concepts to unfamiliar situations, including those 
related to applications of chemistry in a range of domestic, industrial and 
environmental contexts 

• evaluate chemical information and make informed judgements from it. 

 
AO3 Experimental and investigative skills 
 

In the assessment of practical skills, candidates will be tested on their ability to 

• devise and plan investigations, selecting appropriate techniques 

• demonstrate or describe appropriate experimental and investigative methods, 
including safe and skilful practical techniques 

• make observations and measurements with appropriate precision, record these 
methodically and present them in a suitable form 
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• analyse and interpret data to draw conclusions from experimental activities 
which are consistent with the evidence, using chemical knowledge and 
understanding, and to communicate these findings using appropriate specialist 
vocabulary 

• evaluate data and methods. 

 

Weighting of assessment objectives 

In the examination, the weighting given to each assessment objective will be as shown 
in the following table. 

 
 

Assessment objective 
 

Weighting 
 

AO1 Knowledge and understanding 
45 – 55% 

(of which no more than half will 
be recall) 

AO2 Application of knowledge and understanding, 
analysis and evaluation 

25 – 35% 
(evenly distributed across all 

aspects of the objective) 

AO3 Experimental and investigative skills 20% 

 

The weightings given to each assessment objective in the examination papers will be 

 

Papers 1F and 2H 
AO1 45 - 55%  AO2 25 - 35%  AO3 0% 

 

Paper 03 and coursework 
AO1 0%    AO2 0%    AO3 20% 
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Course planning 
The specification content is divided into five areas: 
 

1. Principles of Chemistry 

2. Chemistry of the Elements 

3. Organic Chemistry 

4. Physical Chemistry 

5. Chemistry in Society 

 
In compiling a strategy to deliver the specification a number of parameters need careful 
consideration by the teacher when deciding the best way to teach all of the 
Specification. 

• Sequence – in order for students to tackle some topics successfully, they need 
prior knowledge and understanding of others. Topics need to be taught in a way 
that enables the content of one to build on and extend the content of another. 

• Continuity – a good course should flow. Where possible the teacher should 
establish links between different areas of the specification in order that students 
might appreciate the general nature of many underlying concepts and how topics 
relate to each other. 

• Difficulty – it is the nature of any subject that students find some topics easier to 
understand than others. It would be extremely off-putting to start a course with a 
topic that is generally perceived to be difficult. The effect would be to demotivate 
students, and once interest in the subject is lost, it is difficult to re-establish. A good 
course should commence with the easier topics, leaving the more difficult ones until 
student interest and confidence have grown. 

• Variety – the specification provides opportunities for the teacher to address the 
various topics in a way which maintains the interest of the student. A good course 
will provide a continuous variety of content rather than focus on specific areas of 
the specification for long periods of time.  

• Balance – it is important that the amount of time spent studying the different areas 
of the specification reflects the amount of content. There is no benefit in spending 
an excessive amount of time studying one particular topic whilst leaving insufficient 
time to do another justice. 

• Practicalities – it may be that a centre does not have sufficient resources for the 
teacher to deliver the course exactly in the way that he or she would wish. Perhaps, 
for example, owing to a shortage of equipment, what should really be an individual 
student-based practical session might have to become a class demonstration by 
the teacher.  This is clearly less than ideal; however, a good demonstration may 
provide a better lesson than a badly organised and equipped practical session. 

 
The following page shows one possible timetable for teaching the chemistry course 
content over five terms. The boundaries between some topics are not as clear-cut as 
the table would imply, and some degree of overlap is both inevitable and desirable. In 
terms of the amount of work to be undertaken each term, in addition to the specification 
content the teacher also needs to consider other issues such as how much practical 
work will be undertaken.
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Specification 
area 

Year 1 
Term 1 

Year 1 
Term 2 

Year 1 
Term 3 

Year 2 
Term 1 

Year 2 
Term 2 

Principles of 
Chemistry 

Atoms 

Atomic 
Structure 

Ionic 
compounds 

Covalent 
compounds 

Chemical 
formulae and 
chemical 
equations 

Relative 
molecular 
and formula 
masses 

 
Electrolysis 

Metallic 
crystals 

Chemistry of 
the Elements 

The Periodic 
Table 

The Group 1 
elements: 
lithium, 
sodium and 
potassium 

The Group 2 
elements: 
magnesium 
and calcium 

The Group 7 
elements: 
chlorine, 
bromine and 
iodine 

Oxygen and 
Oxides 

Sulphur and 
Nitrogen 

Hydrogen 

The transition 
metals: iron 
and copper 

Reactivity 
series 

Preparing 
and analysing

Organic 
Chemistry 

 

 
Alkanes Alkenes Ethanol  

Physical 
Chemistry 

States of 
matter 

Acidity, 
alkalinity and 
neutralisation 

Rates of 
reaction Equilibria Energetics 

Chemistry in 
Society 

 

 

Natural oil 
and gas 

Synthetic 
polymers 

The 
manufacture 
of some 
important 
chemicals 

Extraction 
and uses of 
metals 
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The ordering of the subject areas does not imply any hierarchy in content. The teacher 
must decide each term on a logical sequence for teaching the topics. For example, in 
the first term of year 1 of the course a reasonable teaching order would be: 

 

1. States of matter (hopefully it will be possible to build on the student’s prior 
knowledge and learning) 

2. Atoms 

3. Atomic structure 

4. The Periodic Table (relating position to atomic structure and electronic 
configuration) 

5. Ionic compounds (introduced as bonding between metal and non-metal with 
reference to position in the Periodic Table) 

6. Covalent compounds (introduced as bonding between non-metal and non-metal 
with reference to position in the Periodic Table) 

 

Coverage of these topics in the first term lays down a suitable foundation for looking at 
chemical formulae and chemical equations, and some of the groups of elements in the 
Periodic Table during the second term. 

 

The introduction of covalent compounds in the first term means that alkanes and 
natural oil and gas can be covered more meaningfully than would otherwise be the 
case. 

 

The content of the remaining terms should be considered in terms of a logical 
sequence and how the topics relate to what has been previously taught and what will 
be taught in subsequent terms. 

 

There is no definitive sequence to delivering the course; however, some are 
educationally better than others. It is up to each individual teacher to devise the route 
through the course content which they think will be most appropriate for them and their 
students, based on the parameters described above. 
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Experimental and investigative work 
 

Experimental work should be an integral part of the study of Chemistry, and indeed any 
scientific subject, and consequently it is appropriate that assessment of experimental 
and investigative skills (detailed in Assessment Objective AO3) should form 20% of the 
final assessment.  

 

It is strongly recommended that 20% of the teaching time should be devoted to 
practical work carried out by the students themselves, whether they are being 
assessed via coursework or via Paper 03. It is envisaged that many of the topics in the 
specification will be taught in a way that allows the facts to arise from practical work 
rather than the practical work being used to demonstrate what the students have 
already been taught.   

 

Practical work should be carried out by all students, whichever assessment route is 
planned. It should be marked using the criteria for assessing the four skill areas, P 
(Planning), O (Obtaining evidence), A (Analysing and considering evidence) and E 
(Evaluating). The mark descriptions for assessing practical skills are given in Appendix 
1, and a ‘student-speak’ version for issue to students is provided as Appendix 2. 

 
From early 2004, a detailed Coursework Guide for all IGCSE Science subjects 
(Biology 4325, Chemistry 4335, Physics 4420 and Dual Award Science 4437, first 
examination May 2006), which will include exemplar work, will be available on the 
Edexcel International website.  The publication code will be UG014326.  The 
information will also be helpful to teachers preparing students for paper 03. 
 

The two alternative assessment routes are outlined on the next page, for reference. 
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• Paper 03 – Written alternative to coursework 
Candidates will be assessed on their ability to 

 • plan experimental procedures (P) 

 • describe practical techniques and take measurements (O) 

 • analyse evidence and draw conclusions, communicating findings using 
calculations, tables and graphs (A) 

 • evaluate evidence (E). 

The paper carries a total of 50 marks that will be scaled to 20% of the assessment.  A 
specimen paper and mark scheme have been produced to illustrate the types of 
questions that will be asked. 

 

• Coursework 
Candidates are required to submit coursework that will be assessed by the teacher 
and moderated by Edexcel International. Candidates will be required to show the  
ability to  

 • plan experimental procedures (P) 

 • obtain evidence(O) 

 • analyse this evidence and draw conclusions, communicating findings using 
calculations, tables and graphs (A) 

 • evaluate evidence (E). 

 

The component carries a total of 30 marks that will be scaled to 20% of the 
assessment. 

 

Guidance for teachers on how to select work for assessment and how to complete the 
final mark aggregation sheet will be found in Appendices 3 and 4. Instructions for 
submitting samples of coursework and the coursework marks to London Examinations 
will be sent to centres once London Examinations has received estimated entries from 
the centre. 

 



Teacher’s Guide – London Examinations IGCSE in Chemistry (4335) Publication Code: UG013050 
Issue 1, November 2003 

11

Paper 03 or coursework? Which is better? 

There is no ‘best way’ to assess practical skills – both methods have their advantages 
and their drawbacks.  Bearing in mind the limitations described below, it is for each 
centre to decide the most appropriate assessment method for their candidates. 

Paper 03 is a written examination. The questions are designed to assess the same four 
skill areas as the coursework, to the same marking criteria, so the best way to prepare 
students for Paper 03 is to give them the same opportunities to carry out experimental 
and investigative tasks as those students following the coursework option.  

The same advice for training and guiding students should be followed, including the 
use of ‘student-speak’ marking criteria (Appendix 2) and the gradual introduction to 
carrying out whole investigations (see below). Students should be offered several 
opportunities to plan and carry out experimental tasks and whole investigations 
themselves, and to practise the skills needed to achieve their highest potential in such 
work. 

The specimen paper and mark scheme illustrate the range of question types that will 
be set on paper 03. 

Teachers are once again asked to note that only centres which have been specifically 
approved by Edexcel International may offer the coursework option. Please refer to the 
section ‘Availability of coursework to international centres’ in the Specification for full 
details. 

 

Training students in practical skills 

Many students will need considerable guidance in order to progress from simply 
carrying out a set of practical instructions provided by the teacher, to the point where 
they are able to plan and carry out a whole investigation themselves, and critically 
evaluate the outcome.  However, the effort required will be well rewarded, as the 
student will then more fully understand the principles and parameters upon which 
scientific method is based. 

Whether the student will ultimately be assessed via coursework or via Paper 03, the 
written alternative to coursework, the course plan should allow for the gradual 
development of experimental skills over the two years (advisory minimum time).  As 
20% of the final marks is derived from these skills, it would be advisable to devote this 
proportion of teaching time to them. 

Please note that it is beneficial to students to be introduced to the concept of practical 
investigative work well before they begin the two-year examination course; research 
evidence has shown that students take a considerable time to gain the confidence 
needed for higher level investigative skills such as critical evaluation. 

Students should be encouraged to participate in practical work wherever possible. The 
scheme is designed to encourage a wide variety of activities, including those based on 
the collection of first-hand evidence and those which depend on secondary evidence. 
(The term ‘evidence’ is used to mean observations, measurements or other data.) 

Before attempting whole investigations, students should be given experimental tasks 
that test only one or two skill areas. For example, as an introduction to the concept of 
planning whole investigations, students could be asked to write a plan for an 
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experiment that is subsequently carried out in class. Teacher feedback is essential 
during this early stage of learning. 

Towards the second half of the course, students should be provided with several 
opportunities to develop their investigative skills to allow them to achieve their highest 
potential in such work. 

A simpler, ‘student-speak’ version of the coursework criteria is given in Appendix 2 and 
it is recommended that this is given to all students at the start of the course, and 
thereafter referred to frequently. 

 

Coursework 
The coursework option is normally available only to candidates studying at centres that 
have been recognised by Edexcel International as International Teaching Institutions.  
 
Candidates who submit coursework are required to produce evidence in the four skill 
areas P, O, A and E.  Candidates will be expected to 
 

 Mark scale 
Plan experimental procedures (P) 0 – 8 

Obtain evidence (O) 0 – 8 

Analyse this evidence and draw conclusions (A) 0 – 8 

Evaluate evidence (E) 0 – 6 
 
The coursework will be assessed by the school or college according to the principles 
described below and the mark descriptions in Appendix 1 and samples will be 
moderated by Edexcel International.  
 
The evidence for assessment will be coursework carried out by the candidate, in the 
context of the specification content.  

The coursework must be the candidate’s own unaided work, carried out under the 
supervision of the teacher.  

Candidates should undertake experimental and investigative work during the course, 
as described earlier, and be assessed on several occasions in both types of activity. 
The aim is to allow them to achieve their highest potential in such work.  

An activity can take the form of experimental work or an investigation. Experimental 
work may be used to assess one, two or three skill areas. 

A whole investigation consists of work that covers each of the four skill areas, although 
not all of these need to be used for the final assessment. 
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Applying the mark descriptions 

The mark descriptions are given in Appendix 1.  

Mark descriptions are provided for 2, 4, 6 and 8 marks in skill areas P (Planning), O 
(Obtaining evidence) and A (Analysing and considering evidence), and for 2, 4 and 6 
marks in the skill area E (Evaluating). 

Although the general mark descriptions give guidance for the level of performance to 
be expected at 2, 4, 6 and 8 teachers may give marks of 1, 3, 5 and 7 for intermediate 
performance. 

Whenever assessments are made, the mark descriptions should be used to judge 
which mark best fits the candidate’s performance. The statements should not be taken 
as hurdles, all of which must be fulfilled for a mark to be awarded. Adjacent 
descriptions should be considered when making judgements and use made of the 
intermediate marks ( 3, 5 and 7) where performance exceeds one description and only 
partially satisfies the next. 
The mark descriptions within a skill area are designed to be hierarchical. This means 
that, in general, a description at a particular mark subsumes those at lower marks. It is 
assumed that activities that access higher marks will involve a more sophisticated 
approach and/or a more complex treatment.  
A candidate who fails to meet the requirements for 2 marks but who has made a 
creditworthy attempt in a skill area should be given 1 mark for that skill. Zero marks 
should only be awarded for a skill area in the unlikely event of a candidate failing to 
demonstrate any achievement in that skill. 
The professional judgement of the teacher in making these assessments is important. 

 

Examples 
Part of the mark description for skill area O is shown below. 

 

O.6a collect sufficient systematic and accurate evidence and repeat or 
check where appropriate 6 marks 

O.6b record clearly and accurately the evidence collected 

 

Where a student fully satisfies the requirements of O.6a but fails to include units in the 
results table (thereby not meeting the requirements of O.6b) a mark of 5 should be 
given. 

 

Intermediate marks may also be awarded to the student who partially satisfies both of 
the mark descriptions at a particular level. 
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Part of the mark description for skill area A is shown below. 

 

A.6a  
construct and use suitable diagrams, charts, graphs (with lines 
of best fit, where appropriate), or use numerical methods, to 
process evidence for a conclusion 

6 marks 

A.6b draw a conclusion consistent with the evidence and explain it 
using scientific knowledge and understanding 

 

At A.6a, a student might meet the description except for mis-plotting a point, and at 
A.6b there might be an explanation containing an error in the scientific knowledge. In 
this case, 5 marks should be awarded. 

Each of the tables of mark descriptions in Appendix 1 has a vertical arrow running 
down the page to signify that an important consideration in designing appropriate 
assessment tasks is the level of demand expected. 

Differentiation by outcome using a common task is appropriate for a group of students 
with similar ability, but difficult where a class is of mixed ability. However, students do 
need to be given appropriate tasks to match their abilities, and which fully challenge 
them. A possible solution is to present two or three similar activities (targeted at 
different abilities) and to allow students to make a guided choice as to which activity to 
engage in. 

 

Keeping records 

Whenever a student’s work is assessed by the teacher, a form such as the Provisional 
Assessment Record (Appendix 5) should be attached to the work. As the teacher reads 
the work, a tick is all that is needed to show that the particular mark description is 
achieved. There is enough space to write a few words to explain why a particular mark 
description may not have been fully satisfied. 

The work with its attached form may then be returned to the student so that they can 
have an opportunity to consider their work, and redraft if appropriate. This procedure is 
perfectly acceptable so long as ‘material help’ is not given. For example, a teacher 
assessing P.8a might write 

 
‘not awarded – insufficient scientific knowledge provided’ 

 

This is not ‘material help’, so a student could have the opportunity to revise the work. 
However, a comment such as 

 

‘no reference to the concentration of the solution’ 

 

would be considered ‘material help’ by the centre’s moderator. 
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The teacher should also indicate in the margin alongside the appropriate part of the 
script, P.4a , etc.  

Where there is any doubt about whether a particular mark should be awarded, external 
moderators appreciate a written comment to help to understand the rationale behind 
the teacher’s decision. 

Each time a student’s coursework is assessed by the teacher, the provisional marks 
awarded should be recorded. 
 

Standardising teachers and submitting the coursework marks 

It is in the centre’s own interest to devise an efficient method of internal 
standardisation, so that all teachers apply the criteria in the same way. This is 
particularly important where work from several teaching groups and several teachers is 
being presented for moderation. 

Once coursework marks have been internally standardised and agreed, the Final mark 
aggregation sheet (see Appendices 3 and 4) may be completed for each student. 

Instructions for submitting samples of coursework and the coursework marks to London 
Examinations - Instructions for moderation of internal assessment - will be found in 
later editions of the specification, and on the Edexcel International website. 
 

A teacher’s checklist for final assessment of coursework 

• one mark from each skill area P, O, A and E should be identified 

• these marks are added together to form the final mark 

• the marks should be drawn from one or two pieces of work only 

• the work must be derived from the content of the specification 

• at least one mark must be from a practically based, whole investigation 

A whole investigation is defined as a piece of work, carried out by the student, 
in which all four skill areas are attempted. A practically based investigation is 
one in which first-hand evidence is gathered by the student through observation 
or measurement 

• the Final mark aggregation sheet (see Appendices 1 and 2) is completed for the 
candidate and attached to the corresponding practical work 

• the work must be the candidate’s own unaided work, carried out under the 
supervision of the teacher. The declaration of authentication on the bottom of 
the Final mark aggregation sheet (Appendix 2) must be signed by the candidate 
and the teacher. 
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Use of ICT 

The use of ICT, where available, e.g. for word-processing, data-logging and graphical 
display (including lines of best fit) is to be encouraged. However, teachers are advised 
that some spreadsheet software does not properly produce a line of best fit on graphs.  

Data loggers might be used to carry out investigations. A comparison could be made 
using data-logging with more traditional techniques. The rate of a chemical reaction 
might be monitored by recording changes in pH, for example. 

Formulae functions in a spreadsheet can be used to analyse data. Students could 
compare this with using a calculator or manual calculations. 

Data-handling software could be used to create, analyse and evaluate charts or 
graphs. 

The Internet or CD-ROM software could be used as a source of secondary evidence. 

Students should develop the ability to judge when it is appropriate to use ICT in their 
work.  All sources and references used must be clearly identified by the student. 

 

Safe practice 

Attention is drawn to the need for safe practice when candidates carry out laboratory 
investigations or observe demonstrations. Particular attention is drawn to the possible 
hazards associated with handling corrosive or inflammable chemicals and heat 
sources. Reference should be made to local health and safety regulations, and widely 
accepted publications such as 

COSHH ; Guidance for Schools (HSC, 1989) (HMSO) ISBN 011 885 5115 

Topics in Safety – 3rd Edition, Association for Science Education (ASE , 2001)  
ISBN 086 357 3169 

 
CLEAPSS Laboratory Handbook and Hazards, available from Consortium of Local 

Education Authorities for the Provision of Service Sciences (CLEAPSS) 
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Subject-specific information 
 

A copy of the Periodic Table will be provided with each examination paper. It would be 
an advantage to candidates to be familiar with the format of Edexcel International’s 
version of this table. This can be found in the Specimen papers, the Specification and 
in Appendix 6 of this Teacher’s Guide. 

 

The nomenclature used in the written papers will conform to that found in ‘Signs, 
Symbols and Systematics’ published by the ASE. Details of how to obtain this 
publication can be obtained from the ASE website at http://www.ase.org.uk. It is 
expected that, where appropriate, candidates will use modern conventional 
nomenclature in responding to examination questions. 

 

Some of the calculations that periodically appear on written papers will require the use 
of an electronic calculator. Candidates should be familiar with the operation of a basic 
four-function calculator. 
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Resources 
 

The following textbook is particularly recommended for studying this specification:  

Longman Chemistry for IGCSE – J Clark (Longman 2005) ISBN: 1405 80208 1 

 

In addition, teachers may find the following provide useful background information 

• The Essential Chemical Industry (ISBN 185342 556 7), available from The 
Chemical Industry Education Centre (CIEC), Department of Chemistry, 
University of York, Heslington, York YO1 5DD, United Kingdom. 

 

• Oil and Chemical Processing available from Public Affairs Department, 
ExxonMobil plc, Mailpoint 8, ExxonMobil House, Ermyn Way, Leatherhead, 
Surrey KT22 8UX, United Kingdom. 

 

 

Teachers will also find a good deal of useful information on the following websites: 

 
Aluminium Packaging Recycling Organisation 
http://www.alupro.org.uk 
 
Association of British Pharmaceutical Industry 
http://www.abpi.org.uk 
 
Association for Science Education 
http://www.ase.org.uk 
 
BBC Science 
http://www.bbc.co.uk/science 
 
Biochemistry Society 
http://www.biochemistry.org 
 
Biotechnology and Biological Research Council 
http://www.bbsrc.ac.uk 
 
BP Amoco Educational Service 
http://www.bpes.com 
 
British Association for the Advancement of Science 
http://www.britassoc.org.uk 
 
British Batteries Manufacturing Association 
http://www.bbma.co.uk 
 
British Library 
http://www.bl.uk 
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British Plastics Federation 
http://www.bpf.co.uk 
 
Centre of Alternative Technology 
http://www.cat.org.uk 
 
Chemdex 
http://www.chemdex.org 
 
Chemical Industry Education Centre (CIEC) 
http://www.york.ac.uk/org/ciec 
 
Chemical Society Network 
http://www.chemsoc.org 
 
Esso 
http://www.esso.co.uk 
 
Friends of the Earth 
http://www.foe.co.uk 
 
Institute of Education (London) 
http://www.ioe.ac.uk 
 
Laboratory of the Government Chemist 
http://www.lgc.co.uk 
 
Multimedia – Key Concepts in Science 
http://www.new-media.co.uk 
 
New Scientist 
http://www.newscientist.com 
 
Pfizer Pharmaceuticals 
www.pfizer.com 
 
Philipallan updates/ Chemistry Review 
http://www.philipallan.co.uk 
 
Royal Society of Chemistry 
http://www.rsc.org 
 
Salters A-level Chemistry 
http://www.franklin.ac.uk/salters 
 
Schoolscience 
http://www.schoolscience.org.uk 
 
School Science Service 
http://www.cleapss.org.uk 
 
Science Consortium 
http://www.scienceconsortium.co.uk 
 
 



 

Teacher’s Guide – London Examinations IGCSE in Chemistry (4335) Publication Code: UG013050 
Issue 1, November 2003 

20 

 
Science Enhancement Programme 
http://www.sep.org.uk 
 
Science Museum 
http://www.sciencemuseum.org.uk 
 
Shell 
http://www.shell.co.uk 
 
Society of Chemical Industry 
http://www.mond.org 
 
Unilever 
http://www.unilever.com 
 
World Wide Website for Chemists 
http://www.ChemWeb.com 
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Support and training 
 

Training 

 

A programme of INSET courses covering various aspects of the specifications and 
assessment will be arranged by London Examinations on a regular basis. Full details 
may be obtained from 
 
International Customer Relations Unit 
Edexcel International 
190 High Holborn 
London 
WC1V 7BE 
United Kingdom 
 
 
Tel: +44 (0) 190 884 7750 

E-mail: international@edexcel.org.uk 

 

 

Edexcel publications 

Support materials and further copies of this specification can be obtained from 

Edexcel International Publications 
Adamsway 
Mansfield 
Notts NG18 4LN 
UK 

 

Tel: +44 (0) 1623 450 781  
Fax: +44 (0) 1623 450 481 
E-mail: intpublications@linneydirect.com 

 

Other materials available in 2003 include 

 

• Specimen papers and mark schemes (Publication code: UG013060) 

• Specification (Publication code: UG013283) 

• Coursework Guide for all IGCSE Science subjects (Publication code: UG014326) 
Available 2004. 
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Appendices 

Appendix 1 – Mark descriptions for the four skill areas 

Skill Area P: Planning 

Skill Area P 
Candidates should be encouraged to 
a use scientific knowledge and understanding to turn ideas into a form that can be 

investigated, and to plan an appropriate strategy 

b decide whether to use evidence from first-hand experience or secondary sources 

c carry out preliminary work and make predictions, where appropriate 

d consider key factors that need to be taken into account when collecting evidence, 
and how evidence can be collected in contexts in which the variables cannot 
readily be controlled 

e decide the extent and range of data to be collected, and the techniques, equipment 
and materials to use. 

 

Mark descriptions for internal assessment 

The mark descriptions are designed to be hierarchical. 

All work should be assessed in the context of the specification content. 

Candidates Increasing 
demand of 
activity 

2 
marks 

P.2a outline a simple procedure 

 

4 
marks 

P.4a 

P.4b 

plan to collect evidence which will be valid 

plan the use of suitable equipment or sources of 
evidence 

 

6 
marks 

P.6a 

 

 

P.6b 

use scientific knowledge and understanding to 
plan and communicate a procedure, to identify 
key factors to vary, control or take into account, 
and to make a prediction where appropriate 

decide a suitable extent and range of evidence to 
be collected 

 

 

8 
marks 

P.8a 

 
 

 

P.8b 

use detailed scientific knowledge and 
understanding to plan and communicate an 
appropriate strategy, taking into account the need 
to produce precise and reliable evidence, and to 
justify a prediction, when one has been made 

use relevant information from preliminary work, 
where appropriate, to inform the plan 
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Skill Area O: Obtaining evidence 

Skill Area O 

Candidates should be encouraged to 

f use a wide range of equipment and materials appropriately, and manage their 
working environment to ensure the safety of themselves and others 

g make observations and measurements, to a degree of precision appropriate to the 
context 

h make sufficient observations and measurements to reduce error and obtain reliable 
evidence 

i judge the level of uncertainty in observations and measurements 

j represent and communicate qualitative and quantitative data using diagrams, tables, 
charts and graphs. 

 

Mark descriptions for internal assessment 

The mark descriptions are designed to be hierarchical. 

All work should be assessed in the context of the specification content. 

Candidates Increasing 
demand of 
activity 

2 
marks 

O.2a collect some evidence using a simple and safe 
procedure 

 

 

4 
marks 

O.4a 
 
O.4b 

collect appropriate evidence which is adequate for 
the activity 

record the evidence 

 

 

6 
marks 

O.6a 
 
O.6b 

collect sufficient systematic and accurate 
evidence and repeat or check where appropriate 

record clearly and accurately the evidence 
collected 

 

8 
marks 

O.8a use a procedure with precision and skill to obtain 
and record an appropriate range of reliable 
evidence 
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Skill Area A: Analysing and considering evidence 

Skill Area A 
Candidates should be encouraged to 

k use diagrams, tables, charts and graphs, and identify and explain patterns or 
relationships in data 

l present the results of calculations to an appropriate degree of accuracy 

m use observations, measurements or other data to draw conclusions 

n explain to what extent these conclusions support any predictions made, and enable 
further predictions to be made 

o use scientific knowledge and understanding to explain and interpret observations, 
measurements or other data, and conclusions. 

 

Mark descriptions for internal assessment  

The mark descriptions are designed to be hierarchical. 

All work should be assessed in the context of the specification content. 

Candidates Increasing 
demand of 
activity 

2 
marks 

A.2a state simply what is shown by the evidence 

 

 

4 
marks 

A.4a 

 
A.4b 

use simple diagrams, charts or graphs as a basis 
for explaining the evidence 

identify trends and patterns in the evidence 

 

 

 

6 
marks 

A.6a 

 

 

A.6b 

construct and use suitable diagrams, charts, 
graphs (with lines of best fit, where appropriate), 
or use numerical methods, to process evidence 
for a conclusion 

draw a conclusion consistent with the evidence 
and explain it using scientific knowledge and 
understanding 

 

8 
marks 

A.8a 

 

A.8b 

use detailed scientific knowledge and 
understanding to explain a valid conclusion drawn 
from processed evidence 

explain the extent to which the conclusion 
supports the prediction, if one has been made 
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Skill Area E: Evaluating 

Skill Area E 
Candidates should be encouraged to 

p consider anomalous data, giving reasons for rejecting or accepting them, and 
consider the reliability of data in terms of uncertainty of measurements and 
observations 

q consider whether the evidence collected is sufficient to support any conclusions or 
interpretations made 

r suggest improvements to the methods used 

s suggest further investigations. 

 

Mark descriptions for internal assessment 

The mark descriptions are designed to be hierarchical. 

All work should be assessed in the context of the specification content. 

Candidates Increasing 
demand of 
activity 

2 
marks 

E.2a make a relevant comment about the procedure 
used or the evidence obtained 

 

 
 

4 
marks 

E.4a 
 

E.4b 

comment on the quality of the evidence, 
identifying any anomalies 

comment on the suitability of the procedure and, 
where appropriate, suggest changes to improve it 

 

 

6 
marks 

E.6a 

 

E.6b 

consider critically the reliability of the evidence 
and whether it is sufficient to support the 
conclusion, accounting for any anomalies 

describe, in detail, further work to provide 
additional relevant evidence 
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Appendix 2 – A student guide to science coursework 
criteria 

 

Skill Area P Planning 
 
 

 2 marks 
♦ Plan a simple procedure 

 
 4 marks 
♦ Plan to collect valid evidence 
♦ Make a list of the equipment or other 

sources of evidence 
 

 6 marks 
♦ Produce a plan for your task using scientific 

knowledge and understanding 
♦ Say what things will affect how well the 

investigation will work and say how you 
plan to change or control these 

♦ Give scientific reasons for why you think 
these things are important 

♦ Say what you think will happen and give 
scientific reasons 

♦ Say what evidence you are planning to 
obtain and how  much evidence you think 
will be needed 

 
 8 marks 
♦ Give a detailed description of what you are 

planning to do 
♦ Use detailed scientific reasons to explain 

why you think your plan is a good way of 
carrying out the task 

♦ Explain how you will use the equipment to 
make sure the results you obtain will be 
correct and as precise as possible 

♦ Say what you think will happen and give 
detailed scientific reasons to explain this 

♦ Describe any earlier work that helped your 
planning 

♦ Give any information that you have 
obtained from books CD ROMs, the 
Internet, or other sources to help your 
planning 

 

Skill Area O Obtaining Evidence 
 
 

 2 marks 
♦ Collect some evidence in a safe way  

 
 4 marks 
♦ When you carry out the task, make sure 

you have enough evidence so that you 
will be able to say what you have found 
out 

♦ Keep a record of your results 
 

 6 marks 
♦ Use the equipment to obtain the evidence 

as accurately as possible 
♦ Make sure your evidence covers a good 

range 
♦ Make sure you have enough evidence to 

allow you to draw a conclusion 
♦ If you think your evidence varies a lot, 

then take some repeat readings if you 
can 

♦ Use a clear way of accurately recording 
your evidence 

♦ Consider using a table of results with clear 
headings and correct units 

 
 8 marks 
♦ Use equipment that will help you obtain 

precise evidence 
♦ Repeat results in order to obtain averages 

readings. Check that your evidence is 
reliable 

♦ Record the evidence in a clear and 
accurate way 
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Skill Area A Analysing and considering 
evidence 
 
 

 2 marks 
♦ Say what you have found out from your 

evidence 
 

 4 marks 
♦ Choose a way of showing any pattern in 

your evidence more clearly 
♦ Use a pie chart, bar chart, graph or a 

clearer way of showing your evidence 
♦ Say what pattern or trend you can see in 

your evidence 
 

 6 marks 
♦ Use the best way of displaying your 

evidence clearly e.g. by using a chart, 
diagram, line graph or by doing calculations 
that help you to make good use of your 
data 

♦ Is a line of best fit appropriate? 
♦ Make use of your evidence and any 

processing that you have done to write a 
sensible conclusion that explains what has 
been found out 

♦ Using your evidence, include in your 
conclusion a scientific explanation 
 

 8 marks 
♦ Use the best way of processing your 

evidence e.g. diagrams, graphs, 
calculations 

♦ Use this work to draw a meaningful 
conclusion for the investigation 

♦ Use scientific knowledge in a detailed way 
to explain the conclusion you have written 

♦ If you have made a prediction of what you 
thought would happen, say if your results 
turned out the way you expected 

♦ If the evidence did turn out as expected, 
explain how well the evidence matched 
your prediction 

♦ If the evidence did not turn out as expected, 
explain why you think the evidence did not 
support your prediction 

 

 
Skill Area E Evaluating  
 
 
 

 2 marks 
♦ Say if you think the task worked out well 

or not, (give a reason for what you have 
said) based on what you did, or what 
evidence you got 

 
 4 marks 
♦ Say if you think the evidence was 

accurate enough for the task–refer to 
your graph 

♦ Were there any anomalous results? If so 
show where they are on the graph. If not, 
say something about the shape of your 
graph 

♦ Suggest at least one improvement that 
you would like to make to the method to 
try to get more accurate evidence 

 
 

 6 marks 
♦ Say whether your method gave evidence 

that is  reliable and so could always be 
counted on to be correct – give detailed 
reasons for what you have said 

♦ Point out any results that did not seem to 
fit in with the main pattern and explain 
why you think these differences 
happened 

♦ Say if you think you have enough 
evidence to draw a conclusion – give 
detailed reasons for what you have said 

♦ Think about your method and your 
evidence. How might you improve your 
method to obtain more evidence to 
support your conclusion? 
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Appendix 3 – Assessment of practical skills – an 
example of a completed final mark aggregation sheet 

Month and year of examination: 

May 2005 
Specification code:   4335 

Specification title:  

IGCSE Chemistry 

Candidate name:  
Fatima Khan 

Centre:  

xyz International School 
Teaching group:  5C 

Centre number:  9xxxx Candidate number:  xxxx 

Marks should be reported for each of the skill areas P, O, A and E. 
 
One mark is required for each skill area. Thus a total of four marks must be added together to 
give a mark not exceeding a maximum of 30. These marks should be drawn from not more 
than two pieces of work. At least one mark must be from a practically-based whole 
investigation. For the single award, all marks may be drawn from one attainment target. 
 
The reported marks from each activity should be ringed. 
 
 
 
 
 
 

Activity title(s) P O A E 
How concentration and temperature affect rate of reaction *5 5 *6 4 
The effect of volume of alkali on temperature rise  6 5 5 
 
Please indicate whether the reported mark(s) are taken from an investigation by putting 
an asterisk next to the appropriate mark(s). 

The skill area marks are reported in the appropriate Centre Mark boxes in the table 
below and then aggregated to give a total reported mark. 

 Skill area P Skill area O Skill area A Skill area E Total
mark 

Max 
mark 

Centre mark 
 5 6 6 5 22 30 
Moderator 
mark 

      

Team leader 
mark 

      

 
Declaration of Authentication 
I declare that the work submitted for assessment has been carried out without 
assistance other than that which is acceptable under the scheme of assessment. 
Candidate’s signature ……F. Khan……………                  Date …28 / 1 / 05…….. 
Teacher’s signature …… A. N. Other ……                     Date …19 / 02 / 05…… 
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Appendix 4 – Assessment of practical skills – final 
mark aggregation sheet 
 
Month and year of examination: 

Specification number: 

Specification title: 

Candidate name: 

 

Centre: 

Teaching group: 

Centre number: Candidate number: 

Marks should be reported for each of the skill areas P, O, A and E. 
 
One mark is required for each skill area. Thus four marks are required in total to give a 
maximum mark of 30. These marks should be drawn from not more than two pieces of work. 
At least one mark must be from a practically based whole investigation.  
 
The reported marks from each activity should be ringed. 
 

Activity title(s) P O A E 
     
     
 
Please indicate whether the reported mark(s) are taken from an investigation by putting 
an asterisk next to the appropriate mark(s). 
The skill area marks are reported in the appropriate Centre Mark boxes in the table 
below and then aggregated to give a total reported mark. 
 

 Skill area P Skill area O Skill area A Skill area E Total
mark 

Max 
mark 

Centre mark 
 

         30 
Moderator 
Mark 

          

Team leader 
Mark 

          

 
Declaration of Authentication 
I declare that the work submitted for assessment has been carried out without 
assistance other than that which is acceptable under the scheme of assessment. 

 

Candidate’s signature …………………………………………… Date ………………… 

Teacher’s signature ……………………………………………… Date ………………… 
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Appendix 5 – Provisional assessment record 
Student Name………………………    Group/Set ……………………………….. 
 
Task ……………………………………………………………………………………………… 
 
P.2a …………………………………………………………………………………………… 
 
P.4a …………………………………………………………………………………………… 
 
P.4b …………………………………………………………………………………………… 
 
P.6a …………………………………………………………………………………………… 
 
P.6b …………………………………………………………………………………………… 
 
P.8a …………………………………………………………………………………………… 
 
P.8b …………………………………………………………………………………………… 
 
O.2a …………………………………………………………………………………………… 
 
O.4a …………………………………………………………………………………………… 
 
O.4b …………………………………………………………………………………………… 
 
O.6a …………………………………………………………………………………………… 
 
O.6b …………………………………………………………………………………………… 
 
O.8a …………………………………………………………………………………………… 
 
A.2a …………………………………………………………………………………………… 
 
A.4a …………………………………………………………………………………………… 
 
A.4b …………………………………………………………………………………………… 
 
A.6a …………………………………………………………………………………………… 
 
A.6b …………………………………………………………………………………………… 
 
A.8a …………………………………………………………………………………………… 
 
A.8b …………………………………………………………………………………………… 
 
E.2a …………………………………………………………………………………………… 
 
E.4a …………………………………………………………………………………………… 
 
E.4b …………………………………………………………………………………………… 
 
E.6a …………………………………………………………………………………………… 

E.6b …………………………………………………………………………………………… 
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Appendix 6 – The Periodic Table 
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