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How the Qualification
is devised



Structure of » There are two separate qualifications available:
the - International AS (IAS)
qualification + International A Level (IAL)

Both the IAS and the IAL are modular qualifications

There are three units at [AS

And a furtherthree units at1A2



_ « The qualification consists of three externally assessed
IAS Chemistry units (Units 1,2 and 3)

« Thiscanbe awarded as a separate |IAS qualification or
can contribute 50% towards the IAL qualification



« This qualification has six externally assessed units

|AL Chemistry

* [tconsistsof the three IAS units (Units 1, 2 and 3) plus
three IA2 units (Units 4, 5 and 6)

« Studentswishingto achieve the IAL must therefore
complete all six units



Content of the
Qualification




Overview of the specification - |IAS

UNIT1 UNIT 2 UNIT 3

« Formulae, Equations e Energetics Students are expected to develop experimental
and Amount of e Intermolecular Forces skills, and a knowledge and understanding of
Substance experimental techniques, by carrying out a

e Redox Chemistry and
e Atomic Structure and Groups1,2and?7/

inelFetode Jelole e Introduction toKinetics and
e Bondingand Structure  Equilibria This unit will assess students’ knowledge and
e Introductory Organic  « Organic Chemistry: understanding of experimental procedures and
Chemistry andAlkanes  Alcohols, Halogenoalkanes techniques that were developedin Units Tand 2.

o Alkenes and Spectra

range of practical experiments and
investigations while they study Units 1and 2.



Overview of the specification - |AL

UNIT 4 UNITS UNIT 6

* Kinetics  RedoxEquilibria Students are expected to develop further the
Transition Metals and their experimental skills and the knowledge and

. _— Chemistry understanding of experimental techniques that
> Clichalteel Belllloli , , they acquiredin Units Tand 2 (tests foranions

« Acid-base Equilibria Organic Chemistry: Arenes and cations, gases and organic functional

Organic Nitrogen Compounds; 9roups) by carrying out arange of practical
Amines, Amides, Amino Acids experiments and investigations while they

e Entropy and Energetics

e Organic Chemistry:

CEMISYIS ' study Units4and 5
Carboxylic Acids e EeEiine y
and Chirality « Organic Synthesis This unit will assess students’ knowledge and

understanding of the experimental procedures
and techniques that were developedin Units 4
and 5.



Assessment of the
Qualification




How is the content assessed?

IAS *Unit code:

Unit 1: Structure, Bonding and Introduction to WCH11/01
Organic Chemistry

Externally assessed 40%, of 20% of
the total | the total

‘Written examination: 1 hour and 320 minutes IAS 1AL

Availability: January, June and October
First assessment: January 2019

B0 marks

Assessment overview
+ This paper has two sections:
o Section A: multiple choice questions
o Section B: mixture of short-open, open-response and calculation questions.

+ This paper will include a minimum of 18 marks that target mathematics at Level 2 or
above (see Appendix &: Mathematical skills and exemplifications).

« Students will be expected to apply their knowledge and understanding of experimental
methods in familiar and unfamiliar contexts.

IAS *Unit code:

Unit 2: Energetics, Group Chemistry, Halogenoalkanes WCH12/01

and Alcohols

Externally assessed 40% of 20% of
Written examination: 1 hour and 30 minutes ;:es total ;Zt total

Availability: January, June and October
First assessment: June 2019

80 marks

Assessment overview
* This paper has three sections:

Section A: multiple choice questions

» Section B: mixture of short-open, open-response, calculations and extended-writing

questions

o Section C: contemporary context question.

« This paper will contain questions that require information from the Data Booklet (see

Appendix 9).

« This paper will include a minimum of 18 marks that target mathematics at Level 2 or

above (see Appendix 6: Mathematical skills and exemplifications).

« Students will be expected to apply their knowledge and understanding of experimental

methods in familiar and unfamiliar contexts.

« This paper may contain some synoptic questions which require knowledge and

understanding from Unit 1.

IAS *Unit code:

Unit 3: Practical Skills in Chemistry I WCH13/01

Externally assessed 20% of 10% of
- e ; the total the total

Written examination: 1 hour and 20 minutes IAS IAL

Availability: January, June and October
First assessment: June 2019

50 marks

Content overview

Students are expected to develop experimental skills, and a knowledge and understanding
of experimental techniques, by carrying out a range of practical experiments and

investigations while they study Units 1 and 2.

This unit will assess students’ knowledge and understanding of experimental procedures

and techniques that were developed in Units 1 and 2.

Assessment overview

s This paper may include short-open, open-response and calculation questions.

e This paper will include a minimum of 6 marks that target mathematics at Level 2 or
above (see Appendix 6: Mathematical skills and exemplifications).

« Students will be expected to apply their knowledge and understanding of practical skills

to familiar and unfamiliar situations.




How is the content assessed?

IAZ *Unit code:

Unit 4: Rates, Equilibria and Further Organic Chemistry o S A

Externally assessed 40% of 20% of
the total | the total

Written examination: 1 hour and 45 minutes A7 1AL
Availability: January, June and October
First assessment: January 2020

a0 marks

Assessment overview
= This paper has three sections:
o Section A: multiple choice questions

o Section B: mixture of short-open, open-response, calculations and extended-writing
questions

= Section C: data or calculation question.

= This paper will contain questions that require information from the Data Booklet (see
Appendix 9).

« This paper will include a minimum of 22 marks that target mathematics at Level 2 or
above (see Appendix 6: Mathematical skills and exemplifications).

= Students will be expected to apply their knowledge and understanding of experimental
methods in familiar and unfamiliar contexts,

+ This paper may contain some synoptic questions which require knowledge and
understanding from Units 1 and 2,

IA2 *Unit code:

Unit 5: Transition Metals and Organic Nitrogen Chemistry

WCH15/01

Externally assessed 40% of 20% of

Written examination: 1 hour and 45 minutes
Availability: January, June and October
First assessment: June 2020

90 marks

the total the total
A2 IAL

Assessment overview

« This paper has three sections:

o Section A: multiple choice questions

= Section B: mixture of short-open, open-response, calculations and extended-writing
questions

= Section C: contemporary context question,

This paper will contain questions that require information from the Data Booklet (see
Appendix 9).

This paper will include a minimum of 18 marks that target mathematics at Level 2 or
above (see Appendix 6: Mathematical skills and exemplifications).

Students will be expected to apply their knowledge and understanding of experimental
methods in familiar and unfamiliar contexts.

This paper may contain some synoptic questions which require knowledge and
understanding from Units 1, 2 and 4.

IA2 *Unit code:
Unit 6: Practical Skills in Chemistry IT WCH16/01
Externally assessed 20% of 10% of

Written examination: 1 hour and 20 minutes
Availability: January, June and October

First assessment: June 2020

50 marks

the total | the total
1A2 IAL

Assessment overview

This paper may include short-open, open-response and calculation questions.

This paper will include a minimum of 6 marks that target mathematics at Level 2 or
above (see Appendix 6: Mathematical skills and exemplifications).

Students will be expected to apply their knowledge and understanding of practical skills
to familiar and unfamiliar situations.




Unit results

 Nochange tothe UMS scale fromthe previous

qualification

« Units1, 2,4 and 5 have amaximum of 120 UMS

 Units3and é have amaximum of 60 UMS

Units 1, 2, 4 and 5

, Maximum
Unit grade uniform mark A B C D E
120 96 84 72 60 48
Units 3 and 6
. Maximum
Unit grade uniform mark A B C D E
60 48 42 36 30 24




Qualification  IAS -total of 300 UMS
results . |AL - total of 600 UMS

International Advanced Subsidiary (cash-in code: XCH11)

Qualification I":Iammum A B C D E
grade uniform mark
300 240 210 180 150 120

Students with a uniform mark in the range 0-119 will be Unclassified (U).

International Advanced Level (cash-in code: YCH11)

Qualification I":Iammum A B C D E
grade uniform mark
600 480 420 360 300 240

Students with a uniform mark in the range 0-239 will be Unclassified (U).
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Each topic and sub-topicin the specification contains
Specification several specification statements

FOI‘ example: Topic 4: Introductory Organic Chemistry and Alkanes

Related topics in Units 2, 4 and 5 will assume knowledge of this material.

Statements

4A: Introduction

Students will be assessed on their ability to:

4.1 understand the difference between hazard and risk

4.2 understand the hazards associated with organic compounds and why it is necessary
to carry out risk assessments when dealing with potentially hazardous materials

4.3 be able to suggest ways in which risks can be reduced and reactions carried out
safely, for example:

i working on a smaller scale
ii taking precautions specific to the hazard

iii  using an alternative method that involves less hazardous substances

4.4 understand the concepts of homologous series and functional group

4.5 be able to apply the rules of International Union of Pure and Applied Chemistry
(IUPAC) nomenclature to:

i name compounds relevant to this specification

ii draw these compounds, as they are encountered in the specification, using
structural, displayed and skeletal formulae

Students will be expected to know prefixes for compounds up to Cio

4.6 be able to classify reactions as addition, substitution, oxidation, reduction or
polymerisation

4.7 understand that bond breaking can be:
i homaolytic, to produce free radicals

ii  heterolytic, to produce ions

4.8 know definitions of the terms *free radical’ and “electrophile’




Which specification statementis the following
ACTIVITY 1 question assessing?

(i) Explain how the electrical conductivity, high melting temperature and
malleability of metals depend on their structure and bonding.

Electrical COMAUCTIVITY e

High melting temperature e

MLl ity e



This question evaluates specification statement 9.10:

‘Understand and explain how changesin temperature,
pressure, and concentration qualitatively affect the
position of equilibriuminahomogeneous system.’

ACTIVITY 2

Which equilibrium shifts to the right-hand side when the pressure in the system
decreases at constant temperature?

L] A N,(g) +3H,(g) = 2NH;(g)
|| B F,(g)+H,(g) = 2HF(g)
[] € CgHelg) +3H,(g) = CHy(0)

1 D 2NOC(g) = 2NO(g) + Cly(g)



ACTIVITY 3

What are the essential points to include when
answering the following two questions?

(c) The compound POCL; has a simple molecular structure.
(i) Complete the dot-and-cross diagram for the POCL; molecule.

Use crosses (x) for the phosphorus electrons, dots (e) for the chlorine electrons
and circles (o) for the oxygen electrons.

(i) Explain the shape of this molecule using the electron-pair repulsion theory.



ACTIVITY 3

(c)(i) Bonding pairs (1)
Non-bonding (lone) pairs onboth O and Clatoms (1)

(c)(ii) Shape of the molecule (1)

Regions of bonding electronsrepel one another (1)
to adopt positions of minimum repulsion (1)
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Planning the Course




Key
document

The key document needed to deliverthe course is:
The specification

This documentis available onthe Pearson Qualifications
website

Itis listedunder ‘Course Materials’

Course materials

> Specification and sample assessments (2)
> Exam materials (330)
> Teaching and learning materials (40)
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How do | make
sure |l cover the
content?

Specification

Schemes of work

Lesson plans

25



‘weeks

Example Scheme of Work

Topic Area

Aims and Learning Outcomes

Amount of substance

Know the terms atom, element, ion, molecule, compound,
empirical formula and molecular formula

Know that the mole (mol) is the unit for amount of a
substance and be able to perform calculations using the
Avogadro constant

Be able to write balanced full and ionic equations,
including state symbaols, for chemical reactions

Understand the terms: relative atomic mass, relative
molecular mass, relative formula ,mass, molar mass,
parts per million

Be able to use experimental data to calculate empirical
and molecular formulae

Exemplar classroom activities,
teaching points and
suggested teaching resources

View video on Mole and Avogadro as part of ‘Flip Learning’

preparation, then use scaffolded worksheets to check understanding.

e.g. http://www.youtube.com/watch?v=AsqEKF7hclI

Students work in groups to carry out an experiment to confirm the
empirical formula of a compound (e.g. copper oxide by reduction).

Students work in groups to carry out an experiment to determine the

number of water molecules in a hydrated salt (e.g. hydrated
magnesium(II) sulfate).

Play a 'spot the difference’ game with cards showing all the key

definitions.

Design a spreadsheet to calculate relative molecular mass / relative

formula mass from relative atomic masses.

Integrated
Transferable Skills

Problem solving in
calculations

Analysis of results of
experiments

Interpretation of results of
experiments

Responsibility for carrying out
practical work in a safe
manner, following all safety
requirements

Teamwork and cooperation
when working with others
carrying out practical
experiments

Communication between
members of a group carrying
out experiments
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Possible components of alesson plan

While there are many formats foralesson plan, mostlesson plans contain
some

or all of these elements, typically in this order:

« Title of thelesson

« Timerequiredtocompletethelesson

« Listof required materials

« List of objectives(what the studentis expectedto know by the end of the
lesson)

27



Possible components of alesson plan

The ‘lead-in’ to the lesson that focuses students on the lesson’s skills or

concepts - this could include showing pictures or models, asking leading
questions, orreviewing previous lessons

Aninstructional component that describes the sequence of events that
make up the lesson, including the teacher'sinstructional input and, where

appropriate, guided practice by students to consolidate new skills and
ideas

Independent practice that allows students to extend skills or knowledge on
theirown

28



Possible components of alesson plan

« Asummary, where the teacherwraps up the discussion and answers
questions

« Ariskassessmentwhere thelesson'srisks and the stepstakento
minimise them are documented

- Ananalysiscomponent the teacherusestoreflect onthelesson
itself, such as what worked and what needs improving

29



Practicalsin
the
specification

The specification contains 16 Core Practicals (8 at AS and 8
at A2)

Itis strongly recommended that students complete these
Core Practicalsin orderto develop skills

Othersuggested practicals appearin the specification

The suggested practicals are optional

You may add - or substitute - your own practicals too!

30



Practical skills

Studentswill be assessed on practical skillsin Units 3and 6

Thiswillinclude testing the skills of students in familiarand
unfamiliarapplications

Students may be asked about planning, including risk
management and the selection of apparatus, withreasons

Other questions may coverdatahandling, including the use
of significant figures, processing data and plotting graphs

31



Assessing
practical skills
Unit 3

Unit 3is awritten practical examination, covering the skills and
techniques developed during practicalwork in Units 1Tand 2

The unit content contains eight core practical activities

The examination may include questions where students apply
theirknowledge to new practical situations

Students should develop their practical skills by completing a
range of different practicals that require a variety of different
technigues

Suggested practicals areincluded at the end of each topic

32



Assessing
practical skills
Unité

The points coveredin Unit 3 also apply to Unit 6 except:

Students are expected to develop experimental skills and
knowledge and understanding of the necessary techniques
by carrying out arange of practicals while they study Units 4
and 5, as well as the tests foranions and cations, gases and
organic functional groups from Units 1and 2

33



Question Types



Question
types

The following question types willbe setin Units1,2,4 and 5:

multiple choice with four alternative answers labelled,
A B, CandD

shortresponse withamarkrange froml1to 5

extended writing worth 6 marks (only Units 2,4 and 5)

calculations

Questionsin Units 3 and 6 will focus on practical skills

35



Multiple Here is a typical multiple-choice question:

choice
1 Which statement is not true for sodium chloride?

_I A sodium chloride conducts electricity in aqueous solution
_I B sodium chloride conducts electricity when molten

| € sodium chloride has a molecular structure

I D sodium chloride has a giant structure

(Total for Question 1 =1 mark)

X Iy

cross in box line through
Ccross in box

36



Short
response

Hereis atypical shortresponse question:

22 This question is about fuels and polymers.

Used coffee grounds have been suggested as a carbon-neutral fuel to replace some
fossil fuels.

(@) (i) Explain why coffee grounds might be considered a carbon-neutral fuel.

37



Extended
writing

Here is a typical extended writing question:

*(b) Propan-1-ol is heated with a concentrated solution of acidified
potassium dichromate(V).

Explain how the conditions used affect the rate of the reaction and ensure that
propanoic acid is the only organic product.

38



Indicative
points

The following table shows how the marks
should be awarded forindicative content:

Number of indicative
marking points seen in
answer

Number of marks awarded
for indicative marking
points

5-4

3-2

O | = |INW | B
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Indicative
content

The higher the concentration (of acid or Cr.0O7%) the
higher the rate

2. Because the collision frequency increases

i 8

The higher the temperature the faster the rate

Because more particles have an energy greater than the
activation energy / more successful collisions

Excess / concentrated oxidising agent ensures complete
oxidation

40



The following table shows how the marks should
be awarded for structure andlines of reasoning:

Lines of
reasoning

The following table shows how the marks should be awarded
for structure and lines of reasoning

In general it would be expected that 5
or & indicative points would get 2
reasoning marks, and 3 or 4 indicative
points would get 1 mark for reasoning,

Number of marks awarded || @nd 0. 1 or 2 indicative points would
for structure of answer and | | score zero marks for reasoning.
sustained lines of
reasoning If there is any incorrect chemistry,
Answer shows a coherent 2 deduct mark(s) from the reasoning. If
logical structure with linkages no reasoning mark(s) awarded do not
and fully sustained lines of deduct markis).
reasoning demonstrated
throughout Comment: Lock for the indicative
Answer is partially structured 1 marking points first, then consider the
with some linkages and lines of miark for the structure of the answer
reasoning and sustained line of reasoning.
Answer has no linkages 0
between points and is
unstructured

41




Here is a typical calculation:

Ca|CU|atI0nS 24 Airbags protect occupants by inflating when a car crashes.

Airbags rely on chemical reactions to produce large volumes of gases quickly.
In some airbags, solid sodium azide (NaN;) decomposes forming nitrogen gas and
sodium as the only products.

(a) Write an equation for the decomposition of sodium azide.
State symbols are not required.

(b) A passenger airbag requires 120dm? of gas to fill it.

Calculate, using the ideal gas equation, the mass of sodium azide required to fill
a passenger airbag in this reaction under standard conditions (101000 Pa, 25°C).

Give your answer to an appropriate number of significant figures.

[pV =nRT R=8.31JK 'mol™]
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ACTIVITY 4

What are the essential points toinclude
when answering the following two questions?

(c) The compound POCL; has a simple molecular structure.
(i) Complete the dot-and-cross diagram for the POCL; molecule.

Use crosses (x) for the phosphorus electrons, dots (e) for the chlorine electrons
and circles (o) for the oxygen electrons.

"
(ii) Explain the shape of this molecule using the electron-pair repulsion theory.

43



ACTIVITY 4

(c)(i) Bonding pairs
Non-bonding (lone) pairs onboth O and Clatoms

(c)(ii) Shape of the molecule

Regions of bonding electrons repel one another
to adopt positions of minimum repulsion

44



ACTIVITY 5

What is the answer to the following question?

Explain why iodine is very soluble in cyclohexane butis
only slightly soluble inwater

45



ACTIVITY 5 Cyclohexane andiodine form London forces
between theirmolecules, soiodineis solublein

cyclohexane

Hydrogen bonds between water molecules are
strongerthan London forces between iodine and

water molecules, soiodineis less soluble inthe
aqgueous layer

46



Assessment
Objectives




Why do we have Assessment Objectives?

Help make exams faireryearonyear
Provide structure for question paperwriters
Make sure that exams are about skills, not just about knowledge

Can provide students with some reassurance about the types of
questions they will be asked

48



Assessment Objectives

A0l | __AO2a_ | AO2b | AO3

Demonstrate
knowledge and
understanding of
science

Application of
knowledge and
understanding of
sciencein
familiarand
unfamiliar
contexts

Analysis and
evaluation of
scientific
informationto
make
judgements and
reach
conclusions

Experimental
skillsin science,
including analysis
and evaluation of
data and
methods

49



Assessment Objectives

Questions
requiring students
torecallanduse
information that
you have taught
them

Questions
requiring

Questions
requiring

studentstoapply studentsto

what you have

analyse and

taughtthem, orto make

use skills

judgements

Questions on
practicalwork and
associated
practical skills, such
as planning,
drawing

graphs, analysing
data, evaluating
methods
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Typical AOI
guestions

Covalent bonding is best described as the electrostatic attraction between
1 A oppositely charged ions
1 B positive ions and delocalised electrons

1 C ashared pair of electrons

] D two nucleiand a shared pair of electrons

(a) Draw an electron density map for a molecule of oxygen.

(b) Draw a diagram to show the shape of a water molecule.
Give the bond angle.
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Which is the electronic configuration of the Sc** ion?

1A 1s2s*2p°3s? 3p°

Typical AO2a
[ B 1s°2s?2p°®3s’3p°3d’
questions C1C 15225 2p° 352 3p° 3d! 4s?
[0 D 1s*2s°2p°3s*3p°3d*4s’

The Hess cycle and data to calculate the enthalpy change for the thermal
decomposition of MgCO; are shown.

Mg(s) + C(s) + 1%20,(qg) > MgCOs(s)

MgO(s) + CO,(g)

Compound AH=/kJ) mol™
CO,(g) 394
MgO(s) —602

MgCOs(s) —-1096

Calculate the enthalpy change for the thermal decomposition of MgCO,.



Typical The mass spectrum of a sample of silicon is shown.

AO2b \
guestion

Relative
abundance

| | ~,
28 29 30
m/z

What is the best estimate for the relative atomic mass of silicon in this sample?

[1]A 28.0
[1B 28.2
[1C 2838

[1 D 29.0



Typical AO3
guestion

A group of students was asked to Investigate a liquid organic compound A.
They were told that it was an alcohol with molecular formula CH,..O.

(a) A chemical test may be used to confirm the presence of the hydroxyl group in AL
Identify a suitable reagent for this test, giving the positive result.

(b) The students suggested that oxidation of A would help to identify it.
The sets of apparatus shown below were provided for the students’ use.

g ¢

heat

Apparatus 1 Apparatus 2 Apparatus 3

() Identify the reagent mixture that can be used to oxidise A.

(i} One student said that if A was a primary alcohol this could be shown by
oxidising it to the comesponding aldehyde and testing the product.
identify which apparatus (1, 2 or 2) should be used for this oxidation.
Justify your answer.

(i) A chemical test may be used 1o confirm the presence of an aldehyde,
Identify the reagent used, giving the positive result of the test.

(iv) State whether or not a positive result for the test in (b){iil), together with the
molecular formula, would allow the alcohol A to be identified.

Justify your answer,
(v} Another student said that if A was a secondary alcohol this could be shown by
oxidising It o the cormesponding ketone,
identify which apparatus (1, 2 or 3) should be used for this oxidation.
Justify your answer.

Bl

bl
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d.

Activity 6: Assighing AOs

Assign an AO to each of the following

guestions on the next few slides
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Activity 6

Assigning AOs

In a titration, a conical flask containing 10.00 cm’ of 1.00 moldm™ sulfuric acid is fully

neutralised by 25.00 cm® of 0.80 moldm™ potassium hydroxide.

(@) The titration is carried out using methyl orange as an indicator.
What would be the colour change at the end-point of the titration?

]

L]
]
L]

A
B
C
D

orange to red
red to orange
orange to yellow

yellow to orange
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Activity 6

In a titration, a conical flask containing 10.00 cm’ of 1.00 mol dm™ sulfuric acid is fully

neutralised by 25.00 cm’® of 0.80 moldm™ potassium hydroxide.

Assigning AOs

(b) What is the concentration, in mol dm™, of the potassium sulfate solution

produced by this reaction at the end-point, to 2 significant figures?

]

L]
L]
L]

o N W »

0.010
0.020
0.29

0.57
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Activity 6

Assigning AOs

In a titration, a conical flask containing 10.00 cm® of 1.00 moldm™ sulfuric acid is fully
neutralised by 25.00 cm® of 0.80 moldm™ potassium hydroxide.

(c) Information about the uncertainties in each reading used to measure the volumes
of the solutions in this titration is shown.

Solution Equipment used Uncertainty / cm’
sulfuric acid pipette +0.04
potassium hydroxide burette +0.05

Which statement is true?

[1 A the percentage uncertainty of the volume of sulfuric acid is more than
the percentage uncertainty of the volume of potassium hydroxide

[1 B the percentage uncertainty of the volume of sulfuric acid is 0.8 %

L]
e

the total percentage uncertainty is 0.8 %

[ D the percentage uncertainty of the volume of potassium hydroxide
solution is 0.2 %
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Activity 6

Assigning AOs

Baking powder is added to cake mixtures to make cakes rise’ by releasing a gas
during cooking.

Baking powder contains an acidic derivative of tartaric acid and about 30% by mass
of sodium hydrogencarbonate.

Baking powder releases the gas in two types of reaction during cooking, one of which
is neutralisation.

(@) (i) Give the name of the second type of reaction.
(i) Suggest why neutralisation does not occur in an unopened container of

baking powder.

(b) (i) The acidic derivative of tartaric acid contains 20.8% potassium, 25.5% carbon,
2.66% hydrogen by mass and the rest is oxygen.

Calculate the empirical formula.

(i) The acidic derivative of tartaric acid can be represented by the
formula H'K*A*",
Write the equation for the neutralisation of sodium hydrogencarbonate
by H'K"A™.
State symbols are not required.
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Activity 6

Assigning AOs

Bromoethane was prepared from the reaction of ethanol with sulfuric acid and
potassium bromide.

C,HsOH + H,SO, + KBr — GCHsBr + KHSO, + H,0
Procedure
Step 1 10.0cm’ of ethanol was placed in a round-bottomed flask.

Step 2 10.0cm’ of concentrated sulfuric acid was added carefully and gradually to
the ethanol in the flask.

Step 3 12.0g of potassium bromide was added to the reaction mixture in the flask.
Step 4 The flask was set up for distillation and heated gently.

Step 5 Water, ethanol and bromoethane were collected in a small beaker.

Step 6 The bromoethane was purified.

Step 7 The bromoethane was dried.

(a) Suggest why the flask in Step 2 was frequently placed in a stream of cold running
water as the sulfuric acid was gradually added.

(b) The potassium bromide used in Step 3 was initially lumpy and not a fine powder.

State the apparatus that would be suitable for breaking up the lumps of
potassium bromide into a powder.

(c) Explain why an orange colour was seen in the round-bottomed flask when it was
first gently heated in Step 4.
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Command Words
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Command
words

What they are

and why they
are important

Copyright 2025 Pearson. All rights reserved.

Every question should have a command word.

ltis aninstruction to candidates, telling themwhat we want themto
write.

Itis critical that candidates know what each command word means
so that they can answer the question effectively.

Many candidates do not fully understand what each command word
means - ‘describe’ and ‘explain’ are often confused with each other.

All our qualifications in International GCSE sciences how use a
common taxonomy for command words.

These canbefoundin Appendix 5 at the back of the specification.

Students can expect arange of command words across the demand
range of the exam paper.
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Command
Words
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Command word | Definition

Identify/state/name

Recall or select one or more pieces of information.

Define

State the meaning of a term.

Calculate

Produce a numerical answer, showing relevant working.

Label

Add a label/labels to a given resource, graphic or image.

Draw/plot

Create a graphical representation of geographical information.

Compare

Find the similanties and differences of two elements given in a
guestion. Each response must relate to both elements and must
include a statement of their similarity/ difference.

Describe

Give an account of the main characteristics of something or the
sheps in a process. Statements in the response should be developed
but do not need to include a justification or reason.

Explain

Provide a reasoned explanation of how or why something occurs.
An explanation requires a justification/exemplification of a point.
Some guestions will require the use of annotated diagrams to
support the explanation.

Suggest

Apply understanding to provide a reasoned explanation of how or
why something may occur. A suggested explanation requires a
justification/exemplification of a point.

Examine

Break something down into individual components/processes and
say how each one individually contributes to the guestion’s
theme/topic and how the components/processes work together and
interrelate.

Asgess

Uze evidence to determine the relative significance of something.
Give consideration to all factors and identify which are the most
important.

Analyse

Investigate an issue by breaking it down into individual components
and making logical, evidence-based connections about the causes
and effects or interrelationships between the components.

Evaluate

Measure the value or success of something and ulimately provide a
substantiated judgement/conclusion. Review information and then
bring it together to form a conclusion, drawing on evidence such as
strengths, weaknesses, alternatives and relevant data.

Discuss

Explore the strengths and weaknesses of different sides of an
issue/queston. Investigate the issue by reasoning or argument.
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Cognitive
demand of
command
words
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Some command words have different cognitive demands:

Assess/Analyse/Evaluate/Discuss

Explain/Suggest
Compare

State

Describe

Increasing Demand
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Assighing Command Words to AOs

Add/Label
Complete

Describe
(straightforward
known ideas)

Draw
Explain(a simple idea
orreason)

Give/State/Name
State whatismeant by

Write (a familiar
equation)

Calculate
Commenton
Deduce
Evaluate

Explain (for more
complexideas)

Suggest

Write (an unfamiliar or
more complicated
equation)

Comment on
Deduce
Evaluate

Explain (for more
complexideas)

Suggest

Any command word
canbeused
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AO2 Questions




Why not look
at AO1?

AOQOlis allabout knowledge - and basic understanding

Thisis not one thatteachers caninfluence much...

.. students either go away and learn what you teach
them, or they do not!

BUT...rememberthat students should stillrecognise AO]
questions and not spend time going beyond AO1
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Activity / AOZ2ainexams

Use the mark schemes shown on-screento mark the student
responses onthe next slides

We will go through each questionone atatime

68



Activity/ AOZ2ainexams

This question is about silver.

Silver chloride decomposes in light. This reaction was used in the first
photographic plates.

Write an equation for this decomposition.
Include state symbols.

Answer Additional Guidance

An answer that makes reference to the following points:

¢ correctly balanced equation

(1) |2AgCl(s) — 2Ag(s) + Cl(g)
(1)

e state symbols

M2 dependent on M1 or near miss e.g. AgCh or correct
formulae but unbalanced equation
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Activity/ AOZ2ainexams
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Answer

Additional Guidance

An answer that makes reference to the following points:
e correctly balanced equation

e state symbols

)
)

2AgCl(s) — 2Ag(s) + Cl(g)

M2 dependent on M1 or near miss e.g. AgCl or correct
formulae but unbalanced equation
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Activity / AOZ2ainexams

Calculate the relative atomic mass of a sample of silicon,
using the isotopic abundance data provided.

Give your answer to 3 significant figures.

Isotope @ Abundance (%)
286 91.07 Answer Additional Guidance
: Example of calculation:
25 4.62
e expression (1) (28 x91.07) + (29 x 4.62) + (30 x 3.00) +(32 x 1.31)
S 3.00 | (100)
e evaluation and answer to 3 SF (1)
.. = 28.1586
Si 1.31 =28.2 (3SF)
Allow TE on minor slip if final answer 28 - 32
Correct answer scores 2
Allow g mol™ / g/mol,
Do not award any other units for M2
Comment: scroll to end of clip
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Student1

Activity / AO2ainexams
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Answer Additional Guidance
Example of calculation:
e expression 1 (28 x 91.07) +(29 x 4.62) +(30 x 3.00) + (32 x 1.31)
(100)
e evaluation and answer to 3 SF 1
=28.1586
=28.2 (3SF)

Allow TE on minor slip if final answer 28 - 32
Correct answer scores 2

Allow g mol™ / g/mol,

Do not award any other units for M2
Comment: scroll to end of clip
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Activity/ AOZ2ainexams

Student 2

A8x0t+Mxl 62+ 20x3 + 2ax 1.V

q1.0F +4.-624 34)-23)

28.2 gme\

Answer Additional Guidance
Example of calculation:
e expression 1 (28 x 91.07) + (29 x 4.62) + (30 x 3.00) ~ (32 x 1.31)
(100)
e evaluation and answer to 3 SF (1
=28.1586
=28.2 (3SF)

Allow TE on minor slip if final answer 28 - 32
Correct answer scores 2

Allow g mol™ / g/mol,

Do not award any other units for M2
Comment: scroll to end of clip
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Student 3

Activity/ AOZ2ainexams

4107528+ 29X462430%3430x).3)

[O0
= 283 31’??0)—J

Answer Additional Guidance
Example of calculation:
e expression 1) (28 x 91.07) +(29 x 4.62) + (30 x 3.00) +~ (32 x 1.31)
(100)
e evaluation and answer to 3 SF 0y
=28.1586
=28.2 (3SF)

Allow TE on minor slip if final answer 28 - 32
Correct answer scores 2

Allow g mol™ / g/mol,

Do not award any other units for M2
Comment: scroll to end of clip
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Activity/ AOZ2ainexams

Student 4

M

28X 09007 ¢ L9 x 00442 +30K0.03t52x 001910 §. L

evaluation and answer to 3 SF

)

Answer Additional Guidance
Example of calculation:
e expression 1) (28 x91.07) + (29 x 4.62) + (30 x 3.00) ~(32 x 1.31)

(100)

= 28.1586

=28.2 (3SF)

Allow TE on minor slip if final answer 28 - 32
Correct answer scores 2

Allow g mol™/ g/mol,

Do not award any other units for M2
Comment: scroll to end of clip
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Activity / AOZ2ainexams

Explain the trend in the first ionisation energies of Al, Si and P.

Answer

Additional Guidance

An explanation that makes reference to the following points:

e (first ionisation energy) increases (for these elements)

e Dbecause the electrons are removed from the same sub-shell

e and the number of protons has increased (by 1 for each

element)

(1)
(1)

)

Accept 3p (sub-shell)
Allow have the same shielding
Ignore same shell / same orbital

Accept increased nuclear charge
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Activity/ AO2ainexams
Student 1

L

L W U e X T TS T S

Answer

Additional Guidance

An explanation that makes reference to the following points:
e (first ionisation energy) increases (for these elements)

e because the electrons are removed from the same sub-shell

¢ and the number of protons has increased (by 1 for each
element)

0))
0]

0))

Accept 3p (sub-shell)
Allow have the same shielding
Ignore same shell / same orbital

Accept increased nuclear charge
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Activity/ AOZ2ainexams
Student 2
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Answer

Additional Guidance

An explanation that makes reference to the following points:
e (first ionisation energy) increases (for these elements)
e because the electrons are removed from the same sub-shell

¢ and the number of protons has increased (by 1 for each
element)

(1)
0))

0))

Accept 3p (sub-shell)
Allow have the same shielding
Ignore same shell / same orbital

Accept increased nuclear charge
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Student 3

ﬁr‘]" H-ann}.q"y |

Activity/ AOZ2ainexams

Answer

Additional Guidance

An explanation that makes reference to the following points:
o (first ionisation energy) increases (for these elements)

e Dbecause the electrons are removed from the same sub-shell

o and the number of protons has increased (by 1 for each
element)

(0))
)

(0]

Accept 3p (sub-shell)
Allow have the same shielding
Ignore same shell / same orbital

Accept increased nuclear charge
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Activity/ AOZ2ainexams
Student 4
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.......................................................................................................................................................... ]r..
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Answer

Additional Guidance

An explanation that makes reference to the following points:
e (first ionisation energy) increases (for these elements)

e Dbecause the electrons are removed from the same sub-shell

e and the number of protons has increased (by 1 for each
element)

1)
0]

1)

Accept 3p (sub-shell)
Allow have the same shielding
Ignore same shell / same orbital

Accept increased nuclear charge
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Activity 8 AO2b inexams

Use the mark schemes shown on-screen to mark the student responseson
the next slides

We will go through each questionone atatime
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Activity8 AO2binexams

Pure silver cups are too soft so small amounts of copper are added to make

an alloy.

Explain why copper makes the silver less malleable.

Answer

Additional Guidance

An explanation that makes reference to the following points:

the layers / ions / atoms slide less well (over each
other)

because copper ions / atoms are smaller than silver
ions / atoms

(1)

(1)

Do not award layers can not slide (over each other)
Allow copper ions and silver ions have different sizes
Do not award just copper is smaller than silver

Ignore comments about strength of metallic bonds or
jJust copper ions disrupting the lattice
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Activity8 AO2binexams

Student1

Answer Additional Guidance

An explanation that makes reference to the following points:

® the layers / ions / atoms slide less well (over each (1) |Do not award layers can not slide (over each other)
other)

¢ because copper ions / atoms are smaller than silver (1) | Allow copper ions and silver ions have different sizes
ions / atoms Do not award just copper is smaller than silver

Ignore comments about strength of metallic bonds or
Just copper 1ons disrupting the lattice




Activity 8 - AO2b inexams
Student 2
gooden  ou Alfenal e L ke Geh

wb e e b Qi s eadh ot aad
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Answer Additional Guidance

An explanation that makes reference to the following points:

e the layers / ions / atoms slide less well (over each (1) | Do not award layers can not slide (over each other)
other)

¢ because copper ions / atoms are smaller than silver (1) | Allow copper ions and silver ions have different sizes
ions / atoms Do not award just copper is smaller than silver

Ignore comments about strength of metallic bonds or
just copper lons disrupting the lattice
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Activity8 AO2binexams

Student 3

Answer Additional Guidance

An explanation that makes reference to the following points:

e the layers / ions / atoms slide less well (over each (1) | Do not award layers can not slide (over each other)
other)

e because copper ions / atoms are smaller than silver (1) | Allow copper ions and silver ions have different sizes
ions / atoms Do not award just copper is smaller than silver

Ignore comments about strength of metallic bonds or
just copper ions disrupting the lattice




Student 4

Activity8 AO2binexams

Answer

Additional Guidance

e the layers / ions / atoms slide less well (over each
other)

e because copper ions / atoms are smaller than silver
lons / atoms

An explanation that makes reference to the following points:

(1)

(1)

Do not award layers can not slide (over each other)
Allow copper ions and silver ions have different sizes
Do not award just copper is smaller than silver

Ignore comments about strength of metallic bonds or
just copper ions disrupting the lattice
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AO2inexams

Some questions for you to think about

Teaching approaches:
Isitbetterto present facts orto teach principles? Why?

Questioning styles:
Isitbetterto ask closed oropen questions? Why?

Assessment activities:
Isit betterto setformative or summative assessments? Why?

Exam preparation:

What else could you do to prepare your students to answerthe AO2 exam
questions?
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AO2: Question styles

« Think about one of the topics that you teach which oftenhas AO2
questionsinexams

« What sorts of questions do you askin class when teaching this topic?

« Howdo these questions help students to prepare for AO2 questions?
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AO2: Homework activities

 Why doyousethomework?

« What sort of questions/problems do you set?

« What doyou expect studentsto gain from the questions that you set?

« Willwhat they gain help themto answer AO2 questions?
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AOJ3 Questions



Whatis AO3?

« AOJ assesses the practical skillsand understanding gained by
students as they undertake practical work

« AOJ3 questions mayrequire RECALL of practical techniques and
understanding or APPLICATION of these to new situations

« AO3 may alsoinvolve the use of experimental data, and the evaluation
of experimental methods orresults
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AOJ3: Recall of practical technique

The melting temperature of methyl 3-nitrobenzoate is 77 °C.

Describe how the students should use the apparatus shown to determine

the melting temperature range of a sample of their crystallised
methyl 3-nitrobenzoate.

capillary tube

\ F— rubber band

ter
/ wa

A~ methyl 3-nitrobenzoate

,,-——-"’" stirrer

j —~gauze

tripod
Heat
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AOJ: Analysis of results

The inorganic compounds A and B contain the same Group 2 cation but different anions.

(a) Two tests were carried out on A. The observations made for each test are
recorded in the table.

(i) Complete the statements in the inference column in the table by writing the
names or formulae of the ions.

Test Observation Inference
Dilute sulfuric acid was A white precipitate formed Two possible cations in A
added to an aqueous are

solution of A

A sample of A was heated in | A brown gas was evolved The anioninAis

a test tube

Aglowing splintwasheld in | Thesplinerelit | T
the mouth of the test tube

(i) There were two gases evolved when A was heated; a brown gas C, and a
gas D which relit the glowing splint.
Identify the gases C and D by giving their name or formula.
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AOJ: Analysis of results

The equation for the reaction between iodine and propanone in acidic solution is
I(aq) + CH,COCH,(aq) — CH,COCH.I(aq) + H'(aq) + I(aq)
The order of reaction with respect to iodine was investigated using a titration method.

The concentration of hydrogen ions and propanone were in large excess. 30cm’ of
acidified aqueous propanone was added to a flask containing 30.0cm’ of 0.020 moldm™
aqueous iodine. At the same time, the contents were mixed thoroughly and a timer started.

3

A pipette was used to remove 10.0cm’ samples of the reaction mixture every 5 minutes.
The samples were immediately run into flasks containing sodium hydregencarbonate
solution, which quenched the reaction.

The velume of sodium thiosulfate solution needed to react with the iodine in each
quenched sample was then determined by titration.

(b) The results were recorded in a table

Volume of sodium thiosulfate Time the sample was quenched
/ em’ / minutes
0

18.50 5

16.10 10

13.50 15

10,90 20

8.50 25

(i} Complete the table by estimating the volume of sodium thiosulfate that
would be required for titration at time = 0. (1)

(i} Plot a graph of volume of sodium thiosulfate on the vertical axis, against time
on the horizontal axis. (3)

(iii} Calculate the gradient of the line drawn through the points.
Include units in your answer. (2)

(c) Assume that the volume of sodium thiosulfate required is proportional to the amount
of iodine in the reaction mixture.

Deduce the order of reaction with respect to iodine. Justify your answer. (1)
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AOJ3: Evaluation of methods

Student 1 described how to carry out the recrystallisation in Step 7 to obtain a
pure sample of methyl 3-nitrobenzoate.

Step A Dissolve the impure solid in some hot methanol.
Step B Cool the solution in an ice-bath.
Step € Separate the crystals using suction filtration.

Step D Dry the crystals by mixing them with solid anhydrous
sodium sulfate in a stoppered boiling tube.

(i} The student’s description of Step A omitted an important detail.
State how the method for Step A should be changed.
Justify your answer. g

(ii) Describe what the student should do after Step A and before carrying out Step B.

Justify your answer. 5

(iii) Give a reason why 5tep D would not work and describe how the student
should dry the crystals. 2

95



Evaluation of methods - Examiner’s report

Many candidates have a good knowledge of recrystallisation and have obviously carried
this out as they knew the reasons forthe errors in the description of Student |

Otherswould benefit from more experience with this practical technique. Many
candidates knew that the minimum amount of hot methanol should be used but not all of

them knew that this was to make a saturated solution
The use of hot filtration to remove the insoluble impurities was known by many candidates

The method described by the studentto dry the crystalsis seen frequently by candidates
when they are describing recrystallisation

It was interesting to see that some candidates understood why this would not work
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AOJ3: Use of data

(b) A sample of an aqueous solution of manganate(VI) ions is prepared from an
aqueous solution of manganate(VIl) ions and solid manganese(IV) oxide under
appropriate conditions.

The relevant standard electrode potentials are

MnO; + e = MnOji E® = +0.56V
MnO: + 2H,0 + 2e MnO, + 40H E® = +0.59V
MO + 4H" + 2" — Mn0D, + 2H.0 E® = +226V

—_—

1l

(il Choose appropriate standard electrode potentials to calculate £, for
the formation of manganate(V) ions in acidic solution.
Use your calculated value of E5, to explain why manganate(VI) ions
cannot be prepared under acidic conditions.

(ii) Explain, in terms of standard electrode potentials, why manganate(VI) ions
can be prepared in a concentrated alkaline solution. -
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Use of data - Examiner’s Report

The majority of candidates could select the correct two half-equations needed to calculate
the E®_,,value andrealised that the reaction does not occurbecauseitis negative

Those candidates who calculated a positive value should have checked theirworking as
they were told that the reaction does not take place

There were some very good explanations about the effect of using concentrated alkali

However, many candidates wrote vague answers and did not make it clear which of the
three half-equations they were writing about

Some candidates showed the working for E®_,to be negative for the formation of
manganate(Vl)ions under standard alkaline condition but they then wrote a positive sign so
thereaction could be feasible
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Terminology

Teaching
AO3
-l ﬂ reliability



Accuracy An accurate measurementis one whichis close to the
versus true’ or ‘accepted’ value

precision
If repeated measurements give the same result each
time, the measurements are said to be precise
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Erroris the difference between the measuredvalue and
Error versus the ‘true’ or ‘accepted’ value of the thing being measured

uncertainty

Uncertainty is a quantification of the doubt about the
measurement result

101



Activity 9 AOJ3inexams

Use the mark schemes provided on-screen to mark the student responses
onthe next slides

We willgo through each questionone ata time
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Activity9 AOJ3inexams

An experiment was carried out to determine the enthalpy change of neutralisation
for the reaction between sulfuric acid and sodium hydroxide.

H,SO4agq) + 2NaOH(agq) — Na,SOsaq) + 2H,0(l)
Procedure

Step 1 25.0cm’ of 1.25moldm™ sulfuric acid was placed in a polystyrene cup.
The polystyrene cup was then placed in a beaker. A thermometer was used to
measure the temperature of the acid and a clock was started.

Step 2 The temperature of the sulfuric acid was measured every 30 seconds for
2% minutes.

Step 3 50.0cm’ of 1.25moldm™ sodium hydroxide solution was added to the acid in
the polystyrene cup at 3 minutes and the mixture was constantly stirred.

Step 4 The temperature of the mixture in the polystyrene cup was measured at
3% minutes and then every 30 seconds until the clock reached 10 minutes.

Give the reason why the polystyrene cup in Step 1 was placed in a beaker.

Answer

Additional Guidance

An answer that makes reference to the following point:

* to prevent the polystyrene cup from ‘falling over’

Accept descriptions
Allow to stabilise the polystyrene cup
Allow to prevent spillages

Ignore references to heat loss
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Activity 9 - AO3inexams
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Answer Additional Guidance

An answer that makes reference to the following point:
¢ to prevent the polystyrene cup from ‘falling over’ | Accept descriptions
Allow to stabilise the polystyrene cup

Allow to prevent spillages

Ignore references to heat loss
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Activity 9 - AO3inexams

An experiment was carried out to determine the enthalpy change of neutralisation

for the reaction between sulfuric acid and sodium hydroxide.

H.504aqg) + 2NaOH(aq) — Na;504aq) + 2H;0(l)
Procedure

Step 1 25.0cm’ of 1.25moldm™ sulfuric acid was placed in a polystyrene cup.

The polystyrene cup was then placed in a beaker. A thermometer was used to

measure the temperature of the acid and a clock was started.

Step 2 The temperature of the sulfuric acid was measured every 30 seconds for

2%2 minutes.

Step 3 50.0cm’ of 1.25moldm™ sodium hydroxide solution was added to the acid in
the polystyrene cup at 3 minutes and the mixture was constantly stirred.

Step 4 The temperature of the mixture in the polystyrene cup was measured at
3% minutes and then every 30 seconds until the clock reached 10 minutes.

State the purpose of measuring the temperature every 30 seconds for 2%2 minutes

in Step 2.

Answer

Additional Guidance

An answer that makes reference to the following point:

¢ to determine a consistent/steady/constant temperature
(before adding the sodium hydroxide)

Allow for determine a mean initial temperature
Allow reference to achieve room temperature
Ignore just to have a more accurate temperature

Do not award references to the temperature cooling
since this implies the effect after the reaction
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Activity 9 - AO3in exams
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Answer Additional Guidance

An answer that makes reference to the following point:

* to determine a consistent/steady/constant temperature | Allow for determine a mean initial temperature
(before adding the sodium hydroxide) Allow reference to achieve room temperature
Ignore just to have a more accurate temperature

Do not award references to the temperature cooling
since this implies the effect after the reaction
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Activity 9 - AO3inexams

An experiment was carried out to determine the enthalpy change of neutralisation
for the reaction between sulfuric acid and sodium hydroxide.
H.50s(aq) + 2NaOH(aq) — Na;SO0saqg) + 2H:0(l)
Procedure
Step 1 25.0cm’ of 1.25moldm™ sulfuric acid was placed in a polystyrene cup.

The polystyrene cup was then placed in a beaker. A thermometer was used to
measure the temperature of the acid and a clock was started.

Step 2 The temperature of the sulfuric acid was measured every 30 seconds for
2%2 minutes.

Step 3 50.0cm’ of 1.25moldm™ sodium hydroxide solution was added to the acid in
the polystyrene cup at 3 minutes and the mixture was constantly stirred.

Step 4 The temperature of the mixture in the polystyrene cup was measured at
3%2 minutes and then every 30 seconds until the clock reached 10 minutes.

Explain why the temperature was not measured at 3 minutes.

Answer

Additional Guidance

An explanation that makes reference to the following points:

* the temperature will be changing (1)

¢ because it takes time to add 50 cm® of sodium hydroxide (1)

Allow the temperature was not uniform/the same
throughout the mixture

Allow the temperature is still rising

Ignore just the temperature will be inaccurate

Allow because that’s when the sodium hydroxide
was added

Allow because you cannot add the alkali and
measure the temperature at the same time (1)

Ignore references to the reaction ‘just’ starting or
hasn’t finished

If no other mark awarded, allow (1) for the
thermometer was used for stirring/ the mixture was
being stirred
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Activity 9 - AO3inexams
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Answer

Additional Guidance

An explanation that makes reference to the following points:

¢ the temperature will be changing

* because it takes time to add 50 cm? of sodium hydroxide

1)

(1

Allow the temperature was not uniform/the same
throughout the mixture

Allow the temperature is still rising

Ignore just the temperature will be inaccurate

Allow because that’s when the sodium hydroxide
was added

Allow because you cannot add the alkali and
measure the temperature at the same time (1)

Ignore references to the reaction ‘just’ starting or
hasn’t finished

If no other mark awarded, allow (1) for the
thermometer was used for stirring/ the mixture was
being stirred
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Student 3

Activity 9 - AO3in exams

Answer

Additional Guidance

An explanation that makes reference to the following points:

e the temperature will be changing

e Dbecause it takes time to add 50 cm? of sodium hydroxide

(1)

(1)

Allow the temperature was not uniform/the same
throughout the mixture

Allow the temperature is still rising

Ignore just the temperature will be inaccurate

Allow because that’s when the sodium hydroxide
was added

Allow because you cannot add the alkali and
measure the temperature at the same time (1)

Ignore references to the reaction ‘just’ starting or
hasn’t finished

If no other mark awarded, allow (1) for the
thermometer was used for stirring/ the mixture was
being stirred
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Student 4

Activity 9 - AO3in exams

S{Jeo_d.

Answer

Additional Guidance

An explanation that makes reference to the following points:

the temperature will be changing

because it takes time to add 50 cm? of sodium hydroxide

(1

(1

Allow the temperature was not uniform/the same
throughout the mixture

Allow the temperature is still rising

Ignore just the temperature will be inaccurate

Allow because that’s when the sodium hydroxide
was added

Allow because you cannot add the alkali and
measure the temperature at the same time (1)

Ignore references to the reaction ‘just’ starting or
hasn’t finished

If no other mark awarded, allow (1) for the
thermometer was used for stirring/ the mixture was
being stirred
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Teaching
AO3

Doing
practical
work

The specification for IAL Chemistry contains a number of practical

activities that form part of the subject content

Exam questions expect students to be familiar with methods for
these practicals

Questions also expect students to apply their knowledge of
practical methodology to unfamiliar scenarios

m



Teaching

Why should students do practical work?

AO3

DOing « Arestudents getting knowledge or skills from practical
practical activities?

work

«  Whendoyoudo practical activities: before orafterteaching
the theory of atopic?

112
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Exemplar
material

edexcel 333

INTERNATIONAL ADVANCED LEVEL

CHEMISTRY

AS EXEMPLARS
WITH COMMENTARIES

nced Subsidiary in Chemistry (XCH11)

First certification from Augusi 2019

P Pearson

Marked exemplars with
examinercommentaries

Only available at the
moment for lAS
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Getting
Started Guide
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INTERNATIONAL ADVANCED LEVEL

CHEMISTRY

GETTING STARTED GUIDE

n Edexcel Int nal Advanced Subsidiary in Chemistry (XCH11)
Edext | Intemational Advanced Level in Chemistry (YCH11)
1 21

ugust-D‘l 9 (International Advanced Subsidiary) and
Ag 2020(\ Pmal)naIAd ced Level)

P Pearson

The Getting Started Guide
provides an overview of the
Edexcel IAL Chemistry (2018),
provides information about the
contentand assessment, and
givesyou a better
understanding of what these
mean foryou and your students
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Teacher
Mathematics
Support

edexcel 53
INTERNATIONAL ADVANCED LEVEL

CHEMISTRY

TEACHER MATHEMATICS
SUPPORT

'earson Edexcel International Advanced Subsidiary in Chemistry (XCH11)
dvanced Level in Chemistry (YCH11)

igust 2019 (International Advanced Subsidiary) and
August 2020 (Intemational Advanced Level)

P Pearson

This covers selected topics that
students find difficult.

These are:

 Mole calculations

« Enthalpy changes
 Reactionrates

« Equilibrium calculations

« Acidbase equilibria and pH
calculations

Electrode potentials
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Teacher
Practical
Guide
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INTERNATIONAL ADVANCED LEVEL

CHEMISTRY

TEACHER
PRACTICAL GUIDE

n Edexcel International Advanced Subsidiary in Chemistry (XCH11)
n Edexcel Intemational Advanced Level in Chemistry (YCH11)

Fir: lcenﬁcal jon from Augu lszl(l ternational Advanced Subsidiary) and
August 2020 (Intemational Advanced Level)

P Pearson

This guide is designed to:

* supportyouandyourstudentsthrough all
elements of practicalworkin the
International AS and A Level
specifications

« explainhow therequirementsfor
practical skills can be developed
throughout the course using both core
practicals and other specification
content
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Transition
Guide

edexcel 333
INTERNATIONAL ADVANCED LEVEL

CHEMISTRY

TRANSITION GUIDE

Reinforcing knowledge, skills and literacy in
Chemistry

Pearson Edexcel International Advanced Subsidiary in Chemistry (XCH11)
Pearson Edexcel Intemational Advanced Level in Chemistry (YCH11)

F
F
F

y 2019
irst cel ust 2018 (International Advanced Subsidiary) and
August (Intermational Advanced Level)

P Pearson

The transition guide includes:

« mapping of EdexcelInternational GCSE
tothe new Edexcel IAL Chemistry
specifications

« paseline assessments
e summary sheets
« studentworksheets

« practice questions

The teacherversion also includes answers
forassessments, worksheets and exam
practice questions
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The scheme of work is broken up into units

Scheme of and topics, so that there is greater
Work - flexibility formoving topics around to meet
ITERNATIONAL ADVANGED LEVEL SSCH olanning needs
CHEM|STRY Itincludes:
SCHENE OF WORK « Recommendedteachingtimefor
ol topics, though of course thisis
L adaptable according to individual
Firstexamination from January 2019 teaChlng needS

Firscertficaton from August 2019 Intemafional Advanced Subsidary)
and August 2020 Infemational Advanced Leve!)

« Classroom activities, teaching points
and suggestedteachingresources

« Objectivesforstudents atthe end of
the topic area and examples of
integrated transferable skills

P Pearson
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Topic Guide
Energetics:
Energy &
Entropy

edexcel $3%

INTERNATIONAL ADVANCED LEVEL

CHEMISTRY

TOPIC GUIDE
ENERGETICS: ENERGY
AND ENTROPY

‘earson Edexcel International Advanced Subsidiary in Chemistry (XCH11)
Pearson Edexcel Intemational Advanced Level in Chemistry (YCH11)

ry 2019
First certification from August 2019 (International Advanced Subsidiary) and
August 2020 (International Advanced Level)

P Pearson

Included in this guide are:

« someideasonhow toaddress
common misconceptionsinboth
new and previously included content

« possibleteaching sequencesforkey
specification points where thereis
new or challenging content

« workedexamplesthatteachers
could use to support studentsin
developing theirunderstanding
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Topic Guide

Instrumental
Analysis

edexcel it

INTERNATIONAL ADVANCED LEVEL

CHEMISTRY

TOPIC GUIDE
INSTRUMENTAL
ANALYSIS

Pearson Edexcel International Advanced Subsidiary in Chemistry (XCH11)
Pear: tional Advanced Level in Chemistry (YGH11)

First nber 2018

First January 2019

First ugust 2019 (International Advanced Subsidiary) and
August 2020 (Intemational Advanced Level)

P Pearson

Included in this guide are:

« someideasonhowtoaddresscommon
misconceptionsin both new and
previously included content

« possible teaching sequencesforkey
specification points where thereis new
or challenging content

« worked examplesthatteacherscould
use to support studentsin developing
their problem-solving skills

« links to external websitesthatcanbe
usedto further students’ understanding
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Results Plus

e Provides detailed analysis of yourlearners
performance.

e |dentify potentialtopics, skills and types of
questionwhere students may need to
develop theirlearning further.

e Seeactualscoresforeachexam question
forastudent, class or group.

e Understand how yourstudents’
performance compares with class and
Pearson Edexcel national averages.

e Acquire datathat may support effective
learning and teaching approaches.

Copyright 2025 Pearson. All rights reserved.

Centre number (@ ResultsPlus user guide
(® ResultsPlus FAQ

General Qualifications options

S ResultsPlus Analysis
Analysis and reports on your Edexcel examinations

Mock Analysis Service
Print past papers, assign papers to students for mock mark entry, manage student marks, analyse performance

Ah
5 |
3, Global Results Analysis

View overall performance for the whole Edexcel cohort

Create or Edit a group
Set up classes and other groups to help analyse performance

Retrieve Incoming Learner Results
Retrieve Pearson results from a learner’s previous centre

ResultsPlus Direct Administration
Student account registration and management
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Exam Wizard

e Savestime by creating yourown mock
paperexams, topic tests, homework or
revision activities.

e UsesourPearsonback catalogue of exam
questionsto practice and develop these
skills withyourlearners’.

o Gainaccesstopastpapersandtest
questionsto create tailoredlearners plans,
which targetindividuals weaknesses.

o Worksinconjunctionwith ResultsPlus to
help create exam practice resourcesfor
whole cohorts orindividual learners.

Copyright 2025 Pearson. All rights reserved.
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Access to
Scripts

Accessto Scriptsis an online service, included
as part of your qualificationfees, that allows you
to view your candidates’ marked scripts online
ordownload as a PDF.

The Access to Scripts service provides arich
source of information, enabling detailed
analysis toinformteaching andlearning and
support students - giving insights and visibility
that performance data alone cannot provide.

Pearsonis the only awarding organisationto
provide access to your students’ marked exam
papersincluded as part of your qualification
fees.
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Paid for Resource

Developed for the latest International A Level
Science specifications, theseresources are
specifically designed forinternational students, with
a strong focus on progression, recognition and
transferable skills, allowing learning in alocal context
to a global standard.

Formoreinformationand access
to samples visit:

Copyright 2025 Pearson. All rights reserved.
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s Pearson Edexcel
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http://www.pearson.com/international-schools
http://www.pearson.com/international-schools
http://www.pearson.com/international-schools

Paid for Resource

The Online Teacher Resource Packs are designed to accompany the
Student Books and are available as annual online subscriptions

Containing:
« Detailed and comprehensive teaching plans for every section of the
book

Practice assessments and accompanying mark schemes for every

Chapter fO”OWIng the exam format PEARSON EDEXCEL INTERNATIONAL AS / A LEVEL
- - I0LOGY, CHE
- Student book answers and Exam Practice questions g Sm%l(’:gH MISTRY

TEACHER RESOURCE PACK 1
P

Practicals support for core practicalsincludes student worksheets,

exam style questions and teacher and technician notes

Guide to Thinking Bigger

Formoreinformationand access
to samples visit:


http://www.pearson.com/international-schools
http://www.pearson.com/international-schools
http://www.pearson.com/international-schools

Paid for Resource

Pearson have also published a Lab Book that covers all of the Core
Practicals.

h S h b h PEARSON EDEXCEL INTERNATIONAL AS / A LEVEL
These Scienceresources have beenwritten to support the

Pearson Edexcel International Advanced Levels (IAL) which are C H E M IST RY
globally recognised qualifications which open doors to top local
and international universities worldwide. International A Levels
have a modular structure, yet remain comparable to Alevels, as
confirmed by NARIC (The national agency responsible for
providing information and expert opinion on qualifications and
skills worldwide).

P Pearson

Formoreinformationand access
to samples visit:


http://www.pearson.com/international-schools
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http://www.pearson.com/international-schools

Subject Partner & Advisor Support

2
NI
Our subject partners are experts in their fields and are here to
support you throughout the year.

Jonathan Wong (top) & Tim Lawrence (bottom)

Email: Teachingscience@pearson.com »

Phone: +44(0)3444632535 (Mon-Fri,8.00-17.00) c;,f \
Signup toreceive regularupdates fromyour Subject Partneron W >
qualification news and support for your subject. .
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https://qualifications.pearson.com/en/forms/subject-advisor-updates-for-teachers-and-tutors.html

Pearson Professional
Development Academy

High-quality professional development is key to delivering
impactful learning. To help you successfully implement
International GCSE and International A level qualifications in your
school, we offerarange of training, from introductory sessions to
in-depth, customised learning experiences.

Core Advanced

Getting Ready to Teach Exam Insights
Understanding Assessment Enhancing Teaching through
and Improving Delivery Exam Insights

+ webinars to support Marking with Accuracy and
throughout the year Insight

Signup toreserve your spot via the PD Academy,

Copyright 2025 Pearson. All rights reserved.



https://pdacademy.pearson.com/

Sign up to our newsletters ¥Pearson

Join our community and stay ahead of the curve! We Keep yourself
connected

have a newsletter foryour area of interest that will be
delivered straight to yourinbox. Be the first to hear {
about upcoming products, services, training, free e

trial offers, informative webinars, and much more. Unlock exclusive content and é f; |

information by signing up to our

monthly newlsetters

Scanthe QR code orclick
to fill out our form E

[=]
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Questions
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