@ Pearson

Edexcel

. A\\\

The materials are provided to you under license from Pearson Education, which license restricts these materials to your use only and only while you are attending a Pearson-authorised learning program. You are not permitted to deliver this training material without the written approval of the publisher.

Copyright © 2024 by Pearson Education, Inc.
All rights reserved.

No part of this publication may be reproduced, stored in a retrieval system, or transmitted in any form or by any means, electronic, mechanical, photocopying, recording, or otherwise, without the prior permission of the publisher.

These materials are protected by International Copyright Laws and may not be duplicated or further distributed without permission.

All rights reserved.



. Welcome to today's even

 Introduction to your trainer
« Housekeeping

« What's in your pack?
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GGetting to know you

Are you new to Pearson Edexcel International GCSE Chemistry?
OR

Have you been teaching the existing specification
1-2 years
3-5 years
more than 5 years?
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Aims and objectives

«  Outline the two assessment pathways, and how you can adapt your teaching for the new
International GCSE Modular Assessment

* Introduce the writing process of the Pearson Edexcel Examination Papers and Mark
Schemes

« Understand how to apply mark schemes to student answers from the 2024 May/June
Examination series

* Review the support Pearson offers for teaching the qualification

Network, discuss best practice and share ideas with other teachers
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Today's Agenda

» The two routes of assessment

« How exam papers are written

« Rules for writing exam papers

» Mark schemes

*  Applying marks schemes - Your chance to qualify

« Using student answers and examiner reports to enhance your teaching

« Support
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Understanding the

Assessment
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If you're happy with the linear approach, there is no pressure to move to the modular route; our linear
International GCSEs will continue to be offered and taken widely by students around the world.

Copyright © 2024 by Pearson Education, Inc.
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Modular route

Unit assessments can be
taken over multiple exam
series.

Grades are calculated on raw
marks which are then
converted to a UMS (Uniform
Mark Scale).

Students can re-sit individual
units in any exam series.

Once a student has all their
unit results, they can 'cash in'
these results for their grade.

A modular route
is only offered
by Pearson
Edexcel at

International
GCSE

The two different routes of Assessment

Linear route

Assessments for all units are
taken together in one exam
series.

Grades are calculated on raw
marks only.

Students can re-sit
assessments for all units
together in one exam series.

The grade students receive
are calculated at the end of
the exam series in which they
sat their assessments.
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Specification Content

Principles of Chemistry | Inorganic Chemistry Physical Chemistry Organic Chemistry

(a) States of matter (a) Group 1 (alkali (a) Energetics a) Introduction

(b) Elements, metals) - lithium, (b) Rates of (b) Crude oil
compounds and sodium and potassium reaction (c) Alkanes
mixtures (b) Group 7 (halogens) (c) Reversible (d) Alkenes

(c) Atomic structure - chlorine, bromine reactions and equilibria (e) Alcohols

(d) The Periodic Table and iodine (f) Carboxylic acids

(e) Chemical formulae, (c) Gases inthe (g) Esters
equations and atmosphere (h) Synthetic
calculations (d) Reactivity series polymers

() lonic bonding (e) Extraction and uses

(g) Covalent bonding of metals

(h) Metallic bonding (f) Acids, alkalis and

(i) Electrolysis titrations

(g) Acids, bases and
salt preparations
(h) Chemical tests
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Chemistry: a closer look, Paper 1

The modular and linear approach contact the same content, but the modular approach breaks the journey into two
units with an exam at the end of each unit.

Paper 1
Linear Modular
2-hour written examination. 1-hour-40-minute written examination.
The total number of marks is 110, The total number of marks if 90, 50% of the total International GCSE.
61.1% of the total International GCSE.
Content summary Content summary Topic 3: Physical chemistry
Assesses core content that is NOT in bold Topic1: Principles of chemistry a. Energetics
and does not have a 'C’ prefix. a. States of matter Topic 4: Organic chemistry
Questions may come from any topic area b. Elements, mixtures & compound a. Introduction
across the specification C. Atomic structure b. Crude oil
Tobic1. P p in| f .h . d. Periodic table c. Alkanes
op!c : rincip ?SO C _emlstry e. Chemical formulae, equations & d. Alkenes

Topic 2. Inorganic chemistry calculations
Topic3. Physical chemistry Topic 2: Inorganic chemistry
Topic4. Organic chemistry d. Reactivity series

e. Extraction and uses of metals

f. Acids, alkalis and titrations

g. Acids, bases and salt preparations
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Chemistry: a closer look, Paper 2

The modular and linear approach contact the same content, but the modular approach breaks the journey into two
units with an exam at the end of each unit.

Paper 2

Linear Modular

1-hour-15-minute written examination. | 1-hour-40-minute written examination.

The total number of marks is 70, 38.9% | The total number of marks if 90, 50% of the total International GCSE.
of the total International GCSE.

Content summary Content summary Topic 3: Physical chemistry
Assesses all the content including content Topic 1: Principles of chemistry b. rates of reaction
that is in bold and has a ‘C’ prefix. e. Chemical formulae, equations & c. reversible reactions and equilibrium
calculations Topic 4: Organic chemistry
: : f. lonic bondin e. Alcohols
Quesitons may .C‘?me from any topic area g. Covalent boﬁding f. Carboxylic acids
across the spec!ﬂcqtlon. Bold statements h. Metallic bonding g Esters
cover some topics in greater depth. i. electrolysis h. Synthetic polymers
Topic 2: Inorganic chemistry
a. Group 1
b. Group 7

c. Gases in the atmosphere
h. Chemicals tests
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Teaching in a Modular Way

You may want to change the way you teach the International GCSE Chemistry Specification

Content if you take the Modular route for assessment.

« To support your planning and teaching of the course, we have available course planners,

editable schemes of work and Getting Started Guide.

 First teaching for International GCSE Chemistry (Modular) is September 2024

« First assessment of International GCSE Chemistry (Modular) is May/June 2025

11
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Re-sits for Modular International GCSE

« Learners can re-sit any unit irrespective of whether the qualification is to be cashed in.

 If alearner resits a unit more than once, only the better of the two most recent

attempts of that unit will be available for aggregation to a qualification grade.

 Results of units will be held in Pearson Edexcel's unit bank for as many years as this

specification remains available.

« Once International GCSE in Chemistry (Modular) has been certificated, all unit results
are deemed to be used up at that level. These results cannot be used again towards a

further award of the same qualification at the same level.

iver this training material without the written approval of the publisher
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HOW exam papers

are written
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Overview of question writing process

There are nine stages involved in producing a question paper:

« Stage 1 - Preparation and writing
The Principal Examiner (PE) produces the first draft of the question paper (QP), mark scheme

(MS), assessment objective grid (AOG) and item category grid (ICAT)
« Stage 2 - Editing
The Chair and Chief Examiner (CE) review the documents and the PE produces a second draft
in the light of their comments
« Stage 3 - Revising

A subject expert, known as a Reviser, reviews the documents and the PE produces a third draft
in the light of their feedback

14
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Overview of question writing process

« Stage 4 - QPEC meeting (Question Paper Evaluation Committee)

The Chair, CE, PE and Revisers discuss and amend all the documents

« Stage 5 - Typesetting
The typesetter produces the First Proof of the QP

« Stage 6 - Proofreader

A professional proofreader checks all spelling, punctuation and grammar

The Chair, CE and PE check the First Proof to make sure the typesetter has printed the QP as agreed
at QPEC and that all diagrams, formulae, equations, etc. are correct

The PE updates the other documents, if necessary
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Overview of question writing process

«  Stage /- Scrutiny

A subject specialist, known as a Scrutineer, works through the QP as a candidate would, without
looking at the MS

They then check their answers against the MS and suggest amendments to the QP and MS, if
necessary The Chair, CE and PE discuss these suggestions and amend the QP, if necessary The PE
amends the MS, if necessary

« Stage 8 - Final proof

Once the changes have been made, the final proof is sent to the committee to complete the final
check and sign-off the paper

« Stage 9 - Printing and ePEN set-up
The QP is printed and ePEN is set up ready for marking

by Pearson Education, Inc.
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Rules for writing

exam papers
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Bloom’'s Taxonomy

the ability to produce a new or original piece of

W%r]lé ability to judge, check or critique the value of data for a given
purpose

the ability to draw conclusions from data or
link connections between ideas

analyse

the ability to use information in new situations
apply

the ability to explain ideas or concepts

understand

the ability to recall basic facts and
remember concepts

18
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Assessment Objectives

Every question or part question is linked to a particular assessment objective (AO)

There are three assessment objectives labelled AO1, AO2 and AO3

The assessment objectives are closely lined to Bloom's Taxonomy and are given
different weightings in the exam papers

This is shown on the next slide
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Definitions of AOs

Assessment objectives and weightings

International
GCSE

AO1 Knowledge and understanding of chemistry 38-42%

AO2 Application of knowledge and understanding, analysis and

0
evaluation of chemistry 38 42%

AO3 Experimental skills, analysis and evaluation of data and

- 0,
methods in chemistry 19-21%

100%
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Linking AO1 to command words

« Demonstrate knowledge and understanding of science
« Recall facts and reasons

Example of command words:
Add/Label
Complete/Record
Describe (straightforward known ideas)
Explain (a simple idea or reason)
Give/State/Name
Write (a familiar equation)
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Linking AO2 to command words

« Application of knowledge and understanding of science in familiar and unfamiliar contexts
« Apply facts and reasons to contexts

Example of command words:

Calculate

|dentity

Deduce

Determine
Predict
Explain (for more complex ideas)
Suggest

Write (an equation)
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Linking AO3 to command words

« Experimental skills in science, including analysis and evaluation of data and
methods

« Practical skills including recall of some key practical activities

« Explanation for the steps involved may be looked at in both familiar and
unfamiliar contexts as will the evaluation of data and methods

« Any of the command words might be used
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No part of this publication may be reproduced, stored in a retrieval

The materials are provided to you under license from Pearson Educ:

Assessment objectives and questions

AQO3

Questions requiring
students to apply what
you have taught them,

or to use skills, or to

analyse and make
judgements

Questions requiring
students to recall ana
use information that you
have taught them
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Questions on practical
work and associated
practical skills, such as
planning, drawing
graphs,
analysing data,
evaluating methods

24

arson-authorised learning program. You are not permitted to deliver this training material without the written approval of the publisher.



Command words

« All questions other than multiple choice questions, will be short open, open-response,
calculations or extended writing questions

« All of these will only use the command words listed in Appendix 7 of the specification

«  The depth of answer required will depend on the command word used and the number  of
marks available

Command words also link to Bloom's taxonomy

25

Copyright © 2024 by Pearson Education, Inc.
All rights reserved.

No part of this publication may be reproduced, stored in a retrieval system, or transmitted in any form or by any means, electronic, mechanical, photocopying, recording, or otherwise, without the prior permission of the publisher.
The materials are provided to you under license from Pearson Education, which license restricts these materials to your use only and only while you are attending a Pearson-authorised learning program. You are not permitted to deliver this training material without the written approval of the publisher.
These materials are protected by International Copyright Laws and may not be duplicated or further distributed without permission

All rights reserved.



Command words and Bloom’s Taxonomy

Bloom'’s taxonomy Command word(s)

Remember Add (e.g. units)
(Often AO1) Complete (e.g. a table or diagram)
Draw (e.g. diagram of reflux apparatus)
Give / State / Name (e.g. recall of one or more pieces of information)
Label (e.g. a diagram)
State what is meant by (i.e. the meaning of a term when there are different ways of
expressing this)

Understand (Often Describe (i.e. to give an account of something)

AOT) Explain (i.e. the answer requires a point to be made and the reason(s) for it, this can include
mathematical explanations)
Give a reason / reasons (e.g. an explanation of a point that is given in the question - e.g. this
happens because ....)
Show that (i.e. verify a statement given in the question, this can include mathematical
explanations - e.g. show that hydrochloric acid is in excess)
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Command words and Bloom’s Taxonomy

Bloom'’s taxonomy Command word(s)

Apply Calculate (used for most calculations)
(Often AO2) Determine (used for some calculations)
Justify (i.e. give evidence to prove a point made in a question or to prove a prediction that a
candidate has made)
Plot (used for graphs)
Sketch (used for a freehand graph with axes and labels but no scale)
Write (used for equations)

Analyse Compare and contrast (i.e. looking for similarities and differences of two or more things)

(AO2 or AO3) Deduce (i.e. use the information provided to draw or reach a conclusion)
|dentify (i.e. use the results of tests / spectra etc to identify an unknown substance)
Predict (i.e. use the information given to give the expected result - e.g. looking at trends in data
or the periodic table)

Py
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Command words and Bloom’s Taxonomy

Bloom'’s taxonomy Command word(s)

Evaluate (AO3) Assess (i.e. consider all the factors that apply and identify which are the most important or
relevant, make a judgement or come to a conclusion)
Comment on (i.e. synthesise a number of variables from data / information to form a judgement)
Criticise (i.e. inspect a set of data, an experimental plan or a scientific statement - look at the
merits and faults of these and back judgements made by giving evidence)
Discuss (i.e. identify the issue that is being assessed within the question or explore all aspects of
it or investigate the issue by reasoning or argument)
Evaluate (i.e. review information then bring it together to form a conclusion, drawing on evidence
including strengths, weaknesses, alternative actions, relevant data or information. Come to a
supported judgement of a subject's qualities and relation to it's context.)

Create (AO3) Devise (i.e. plan or invent a procedure from existing principles / ideas)

28
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Activity 1
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Activity T - Assigning command words and AOs

Your booklet contains some examples of questions

For each question/part question state that command word
used and assign an assessment objective
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Activity T — Assigning command words and AOS

(a) Ateacher adds a small piece of sodium to a trough of water.
(i) Give two observations that are made when sodium reacts with water.

(ii) After the reaction has stopped, the teacher adds a few drops of
phenolphthalein to the solution in the trough.

Explain the colour of the phenolphthalein after it is added to the solution.

(b) A student does a flame test to see if a white solid contains lithium ions.
They clean a platinum wire before using it for the flame test.

Explain why the student needs to clean the platinum wire.
(c) Potassium aluminium sulfate can be used in baking.
Anhydrous potassium aluminium sulfate has the formula KA((SO,),
(i) Give the formula of each ion in potassium aluminium sulfate.
potassium ion  aluminiumion sulfate ion

(i) Potassium aluminium sulfate is normally found as a hydrated salt, with the
formula KAI(SO,),.xH,0

When 23.7 g of the hydrated salt is heated to remove all the water,
12.9g of the anhydrous salt is formed.

Calculate the value of x. [for KAI(SO,),, M, = 258 forH,0, M =18]
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Mark Schemes
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Mark Schemes

Mark schemes (MS) are written at the same time as the questions

* They are related to the command word in the question

. Fach answer in the MS shows what is needed for each mark

«  The expected answer is in the left-hand column headed ‘Acceptable Answers'

« There is more information for the examiners in the right-hand column headed
‘Notes'

«  The MS goes through the same checks as the question paper
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Hierarchy for marking

Chair or Chief Examiner oversees the paper and ensures mark scheme is of a similar
standard to previous years. They also check the marking of the PE

Principal Examiner contacts the team leaders and examiners, provides training for new
examiners and team leaders, runs the pre-standardisation meetings, produces the final
mark scheme, oversees the day-to-day running of the paper during marking, checks the
marking of the TL and / or examiners, writes the reports etc

Team Leaders supervise a team of about 8 examiners and deal with all their initial
queries, supervise the standardisation of examiners, check their marking, write a report
on each examiner etc

Examiners carry out familiarisation marking, mark the paper, write a report on the items
they have marked

iver this training material without the written approval of the publisher
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Familiarisation marking

- Once candidates have sat the exam paper and their responses have been scanned into ePEN,
everyone involved in the marking of the paper (Chair or CE along with the PE, Team Leaders (TL)
and examiners) provisionally mark about 15 responses for each item for which they are
contracted

This is called familiarisation marking’
- The TL and examiners send their comments and questions on the mark scheme to the PE
- The PE amends the MS to give extra guidance to examiners
- The PE and TL select responses to be used in the Standardisation of examiners and for checking

their marking after this
These are called 'validity items’

35
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Mark schemes are amended

Explain, in terms of electron configuration, why sodium is more reactive

than lithium.

The pre-standardisation mark scheme for this item was:

Answer

Notes

An explanation that links the following three points

M1 the outer shell is further from the nucleus in
sodium

M2 there is less attraction to the nucleus for the
outer electron

M3 so the outer electron is more easily lost

ALLOW a sodium atom
is larger than a lithium

atom
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Mark schemes are amended

The final mark scheme was amended to:

Answer

Notes

An explanation that links the following three points

M1 the outer shell is further from the nucleus in
sodium/sodium has more shells/sodium has a larger
atomic radius ORA

M2 there is less attraction to the nucleus for the
outer electron/outer shell in sodium ORA

M3 so the (outer) electron is more easily lost ORA

ALLOW a sodium atom
is larger than a lithium
atom

ALLOW Li 2,1 Na 2,8,1

ALLOW there is more
shielding in sodium
ORA

IGNORE electrons
(plural) in M1 and M2
but do not allow
electrons in M3
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. Why are mark schemes so strict?

«  The purpose of an exam is to separate students into different grades

«  This can be done by having questions that are targeted at different levels and / or by mark
schemes that differentiate

« Agood question and mark scheme may well have a distribution similar to this:

0 40 80
20 60 100
% Candidates

« Mark schemes are also detailed and precise to ensure that all examiners mark to the same
standard
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Pre-standardisation meeting

The Chair or Chief examiner, PE and TL meet to decide on the final MS based on the responses they
have seen and the comments made by all examiners during familiarisation marking

They check all the responses that have been proposed for the standardisation of examiners
 This consists of:
« 5 Practice responses for each item
« 10 Qualification responses for each item

They check all the validity responses that have been proposed to make sure that the quality of
examiners' marking does not vary throughout the marking period

This may take 2 or 3 days, depending on the length of the exam paper and how many items there
are

After the pre-standardisation meeting, all the marks given during the familiarisation marking are
removed from ePEN
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Standardisation

« Examiners work through the 5 Practice sets for each of the items they are marking

« They contact their TL to discuss any queries they have

« They then work through the 10 Qualification sets by allocating a mark to each response, then
they are told the agreed mark

« They need to get at least 8 correct in order to qualify to mark that item

« Ifthey get less than 8 correct, the PE will produce a second set and they can have
another try

« Ifthey do not get at least 8 correct on the second set, they are stopped from marking
that item

« They can continue to mark the items for which they have qualified

40
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Quality control

After Qualification, examiners are allowed to do ‘live marking’

The ePEN system restricts them to marking about 10% of their allocation for each item at a time to
ensure they mark evenly across all items

Their TL has access to all the marking they do and does ‘backreading’ at regular intervals. If the TL
disagrees with a mark that an examiner has awarded, they can change this mark and send a message to
the examiner to explain why they have done this.

The validity responses occur randomly within the responses marked by the examiner. The examiner
does not know they are there, but their marks are recorded against these

The TL and PE regularly check the examiner statistics for their progress and how many responses they
have marked correctly. The examiner is contacted if their marking falls below a certain level, the TL will
explain the MS again and monitor the marking closely. If the marking does not improve, the examiner
will be stopped from marking that item
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Applying Mark

Schemes
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Understanding mark schemes

The expected answer is in the Answer column

« Sometimes there is more than one equivalent expected answer for a particular mark and these are
shown by ‘or’ between them.

« If two points are needed for 1 mark, there is ‘and’ between them and both must be present
In the Notes column:

« ‘Allow indicates answers that are not quite as good as the expected answer, but they can still be given
the mark

« ‘Ignore’ statements are other common answers the candidates may give. You just ignore them i.e. you
do not award a mark for just that answer alone and you do not deduct a mark if the candidate has
already scored that mark from an acceptable answer

» 'Reject’ - if the candidate included any of those points as well as an acceptable answer, this negates the
mark for the acceptable answer
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Activity 2

Copyright © 2024 by Pearson Education, Inc.
All rights reserved.

No part of this publication may be reproduced, stored in a retrieval system, or transmitted in any form or by any means, electronic, mechanical, photocopying, recording, or otherwise, without the prior permission of the publisher.

The materials are provided to you under license from Pearson Education, which license restricts these materials to your use only and only while you are attending a Pearson-authorised learning program. You are not permitted to deliver this training material without the written approval of the publisher.

These materials are protected by International Copyright Laws and may not be duplicated or further distributed without permission.

All rights reserved.



Activity 2 -Your chance to quality

Your pack contains 5 practice items for the following question taken from Paper
1C, May 2024

Assign a mark to each item

Copyright © 2024 by Pearson Education, Inc.
All rights reserved.

No part of this publication may be reproduced, stored in a retrieval system, or transmitted in any form or by any means, electronic, mechanical, photocopying, recording, or otherwise, without the prior permission of the publisher.
The materials are provided to you under license from Pearson Education, which license restricts these materials to your use only and only while you are attending a Pearson-authorised learning program. You are not permitted to deliver this training material without the written approval of the publisher.
These materials are protected by International Copyright Laws and may not be duplicated or further distributed without permission.

All rights reserved.

45



Copyright © 2024 by Pearson Education, Inc.
All rights reserved.

Activity 2 -Your chance to auality

Fe,0, + 2Al — 2Fe + ALO,

Explain why this reaction is a redox reaction.

Answer
An explanation that links the following two points

M1 aluminium/Al gains oxygen and iron(lll) oxide
/Fe,0; loses oxygen

M2 (so) aluminium/Al is oxidised and iron(lll) oxide
/Fe;0;5 is reduced

OR
M1 Aluminium/Al gains oxygen so is oxidised

M2 Iron(lll) oxide/Fe;0, loses oxygen so is reduced

Notes

ACCEPT aluminium/Al
loses electrons and iron

ions/Fe** gain electrons
for M1

ACCEPT correct changes
in oxidation numbers

ACCEPT aluminium/Al
loses electrons so is
oxidised scores for M1
and iron ions/Fe?* gain
electrons so is reduced
for M2

REJECT iron loses
oxygen for M2
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Activity 2 -Your chance to quality

Practice Item 1
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Activity 2 -Your chance to quality

Practice Iltem 2

_angd the aluminiuem is oxidised
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Activity 2 -Your chance to quality

Practice Item 3
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Activity 2 -Your chance to quality

Practice ltem 4
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Activity 2 -Your chance to quality

Practice ltem 5
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Activity 2 - Your chance to quality

Your pack contains 10 qualification items

Assign a mark to each one
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Activity 2 - Your chance to quality

Qualification Item 1
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Activity 2 - Your chance to quality

Qualification Item 2
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Activity 2 - Your chance to quality

Qualification Item 3
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Activity 2 - Your chance to quality

Qualification Item 4
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Activity 2 - Your chance to quality

Qualification Iltem 5

ayom)

A v 90 m.-...a%ayn.é..nﬂm._glm..)e

kY 1y awn mxm%a e hon .

Jron A0y oxXyqtn e and geiny elec
Mo ea thown .

TrdarsareReLeTes L L T

L R s P T T T T

R L L e LT LT T T T PP PR T R T T T

« f .
>k na

A R A T R SRAAREREE E EREERRA  E  EEEEENN  IAAREEEEEREEEEERAAAE R R R

Copyright © 2024 by Pearson Education, Inc.
All rights reserved.

No part of this publication may be reproduced, stored in a retrieval system, or transmitted in any form or by any means, electronic, mechanical, photocopying, recording, or otherwise, without the prior permission of the publisher.
The materials are provided to you under license from Pearson Education, which license restricts these materials to your use only and only while you are attending a Pearson-authorised learning program. You are not permitted to deliver this training material without the written approval of the publisher.
These materials are protected by International Copyright Laws and may not be duplicated or further distributed without permission.

All rights reserved.



Activity 2 - Your chance to quality

Qualification Item 6
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Activity 2 - Your chance to quality

Qualification Item 7
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Activity 2 - Your chance to quality

Qualification Item 8
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Activity 2 - Your chance to quality

Qualification Iltem 9
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Activity 2 - Your chance to quality

Qualification Item 10
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Student Answers &

Examiner Reports
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Activity 3
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Activity 3 - Student answers and Examiner
reports

Your pack contains questions from May/June 2024 Papers 1C and 2C, with mark
schemes and student answers

Mark the questions using the scheme provided

We will discuss the students answers to each question one by one, but don't let that
stop you working on the next question if you are waiting for others to finish
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Activity 3 - Student answers and Examiner
reports

Question 1

The following question relates to the reaction between marble chips and hydrochloric acid

The student repeats the experiment using the same mass of smaller marble chips.

Explain, using particle collision theory, how using smaller marble chips would
affect the rate of this reaction.

Assume that all other conditions are kept the same as in the initial experiment.
(3)
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reports
Question 1

Activity 3 - Student answers and Examiner

Answer

Notes

An explanation that links the following three points
M1 the rate of reaction would increase/be faster

M2 (because) the smaller marble chips have a
greater surface area

M3 (so) there will be more collisions per unit time

IGNORE less chance of
collisions

ACCEPT more frequent
collisions

MAX 1 mark if reference
to particles having more
energy or moving faster
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Activity 3 - Student answers and Examiner
reports

Student 1
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Activity 3 - Student answers and Examiner

reports
Student 2
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Activity 3 - Student answers and Examiner
reports

Student 3
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Activity 3 - Student answers and Examiner
reports

Student 4
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Activity 3 - Student answers and Examiner
reports

Examiner’s report

Most candidates answered this question effectively and demonstrated an understanding of
the effect of increased surface area on reaction rate.

Some answers included misconceptions such as the use of energy in their response
and also incorrectly suggesting that the surface area had decreased.

Overall, the majority of responses were well-handled with many candidates achieving 3 marks.

The most commonly missed mark was for not specifying thatthe collisions per unit time/frequency
of collisions increases with smaller marble chips.
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Rates of reaction- Suggestions to enhance
teaching

When we collide we come together

If we don't we'll always be apart

I'll take a bruise, | know you're worth it
When you hit me hit me hard
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Rates of reaction- Suggestions to enhance
teaching

Catalysts and activation energy

Students are used to recalling the definition of a catalyst:

A substance that increases the rate of a reaction by providing an
alternative route with a lower activation energy”

But do they understand?

These are difficult concepts to master, and the idea that catalysts are not used up is often stated by
teachers but rarely shown to students

Students need careful guidance if they are to understand the important differences between kinetics (rate)
and thermodynamics (energy), and why reactions occur in the first place
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Rates of reaction- Suggestions to enhance
teaching

Activation energy and understanding energy profile diagrams

The resource pack contains a worksheet on enthalpy profile diagrams

You could use this as a probe to test their understanding after teaching the topic
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Rates of reaction- Suggestions to enhance

teaching
Activation energy and understanding energy profile diagrams

Reaction B

1. Put these reactions in order of how quickly you
think they would occur.

nergy

fri} Products

2. Ifthe temperature of the reaction was increased

Reaction A
>
o
o0
[}
=3
&
Reaction C
>
o
1S
[
=4
&
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would the energy profile for the reactions change?
Reaction nrosrec Reaction progress EX p | a | n '

3. Redraw profile B assuming a catalyst had been
added.

Reaction progress 76
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Rates of reaction- Suggestions to enhance
eaching

https://www.youtube.com/watch?v=FBF7auCMy58
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Rates of reaction- Suggestions to enhance
teaching

The effect of concentration on rate of reaction

Education

Inspiring your teaching and learning

Rates of
reaction Cronsoom

https://www.youtube.com/watch?v=vPQPaz8oyPM
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Rates of reaction- Suggestions to enhance

teaching
The pink catal

st: prove to your students that catalysts are not used up

In this reaction, tartrate ions react with hydrogen peroxide to form bubbles of carbon dioxide

C4H4O62_ + 5H202 — 4COZ + 6Hzo + ZOH_
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Activity 3 - Student answers and Examiner reports
Question 2

Caffeine is a stimulant found in coffee, tea and some soft drinks.

The molecular formula of caffeine is C3H10N4Oz

Calcium bromide is an ionic compound.

The table shows the formulae and melting points of caffeine and
calcium bromide.

Name Formula Melting point in °C

caffeine CH,N,O 235

100 472

calcium bromide CaBr, 730

The relative formula mass of calcium bromide is similar to the relative formula
mass of caffeine.

Explain why calcium bromide has a much higher melting point than caffeine. (5)
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Activity 3 - Student answers and Examiner reports

Answer Notes

M1 calcium bromide is a giant (ionic)

lattice/structure

M2 with many/strong electrostatic attractions ALLOW many/strong

between (oppositely charged) ions ionic bonds
No M2 if covalent bonds
or IMF given here

M3 caffeine has a simple molecular structure ALLOW simple covalent

structure

M4 caffeine has weak intermolecular forces
/weak forces between molecules REJECT weak forces
between bonds

M5 more energy is needed to break the No M5 if reference to
electrostatic attractions (in calcium bromide) breaking covalent bonds
than to overcome the intermolecular forces (in

caffeine) OWTTE No M5 if reference to

incorrect bonds
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Activity 3 - Student answers and Examiner reports

Student 1
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ACTIVITY 3 - AO2 In exams

Student 2
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ACTIVITY 3 = AO2 In exams

Student 3
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ACTIVITY 3
AOZ 1IN exams

Student 4
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Activity 3 - Student answers and Examiner
reports

Examiner’s report

Q04(c) posed challenges for a number of candidates due to their incorrect identification of
the type of bonding for each substance.

While the type of bonding was often commented upon, many candidates overlooked
specifying the giant ionic and simple molecular structures for M1 and M3,

Common issues also included suggesting CaBr, contained (strong) intermolecular forces,
mentioning intermolecular forces between bonds or atoms in caffeine, or incorrectly stating

covalent bonds had been broken in caffeine.

A notable number of candidates still struggled with the direct comparison of energy requirements

between structures and provided contradictory responses.
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Bonding and Structure - Suggestions to
enhance teaching

Giant ionic structures have high melting/boiling points because...

The electrostatic forces between the moledules are
strong so lots of energy is needed to ovércorme them

- The interp{olecular forces holding the atd€ns
togethef are*strong so lots of energy isfhee®ed to
overcome them
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Bonding and Structure - Suggestions to
enhance teaching

GGiant ionic structures have high melting/boiling points
because...

.there are strong electrostatic forces holding the oppositely
charged lons together, so it takes a lot of energy to overcome
them and pull the ions apart

88
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Bonding and Structure - Suggestions to
enhance teaching

- ..solid, because they contain ions which are charged and so
allow a current to pass through them

- ...inany state, because they contain delocalised electrons that
can carry a current

Why are these statements wrong?

89



Bonding and Structure - Suggestions to
enhance teaching

Giant ionic structures conduct electricity when
molten/in solution but not when solid because...

.inthe solid the ions are fixed In position in the lattice,
but when an ionic compound is molten or in solution
the ions are free to move, so a current can flow.
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Bonding and Structure - Suggestions to
enhance teaching

Simple molecular structures have low melting/boiling points because...

- The intermolecular forces between the athare weak so it does not take
much energy to overcome them

- The covaleMnds in the molecules are weak
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Bonding and Structure - Suggestions to
enhance teaching

Simple molecular structures have low boiling points
because...

..although there are strong covalent bonds holding the atoms
together in the molecule, there are only weak forces between
the molecules, so it does not take much energy to overcome
these intermolecular forces to boil the substance
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Topic Guide - Chemical Bonding

edexcel

« (Chemical bonding (and related ideas about chemical INTEBNATIONAL GCSE (9-1)
stability/reactivity) is acknowledged as being a ‘tricky to Chemistry (4CH1)

] ) First teaching 2017
teach’ topic, and with good reason. R

Chemical bonding

Pearson Edexcel International GCSE in Chemistry (4CH1) and Science (45D0 and 4550)

» |tinvolves abstract, theoretical ideas that require
students to develop and apply increasingly sophisticated
ideas in order to make sense of their observations of the -
macroscopic properties of different substances.

« Research has shown that students commonly acquire
misconceptions about chemical bonding.

« Some of these can be persistent and may present
significant barriers to students’ progression and

understanding of more complex ideas in chemistry.
@I‘c:lrsun
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Question 3

Methane reacts with steam to form carbon monoxide and hydrogen.
This is the equation for the reaction.

CH4(g) + H,O(g) = CO(g) + 3H.(9g) AH =+206 kJ/mol

(a) Explain the effect, if any, on the yield of hydrogen at equilibrium when a nickel
catalyst is used. (2)

(b) The reaction conditions for this reaction are a temperature of 700°C and a
pressure of 5 atmospheres.
(i) The temperature of the reaction mixture is reduced to 600 °C, but the pressure
is kept at 5 atmospheres.
Explain the effect on the yield of hydrogen at equilibrium. (2)

(i) The pressure of the reaction mixture is reduced to 4 atmospheres, but the
temperature is kept at 700 °C.

Explain the effect on the yield of hydrogen at equilibrium. (2)
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Activity 3 - Student answers and Examiner reports

Question
number

Answer

Notes

Marks

(@)

An explanation that links the following two points
M1 no effect

M2 as increases rate of forward reaction and rate
of backward reaction equally

M2 dop on M1 or missing

(b) (i)

(i)

An explanation that links the following two points
M1 yield docroases

M2 as (forward) reaction is endothermic (so
equilibrium shifts to the LHS / reactants side)

An explanation that links the following two points
M1 yield incroasos

M2 as there are fower moles / molecules (of gas)
on the left-hand side / there are 2 mol on LHS and
4 mol on RHS (s equilibrium shifts to the RHS /
products side) ORA

ALLOW backward
/rovorse reaction is
exothermic

M2 dep on M1 or missing

IGNORE roforoences to Le
Chatelier

M2 dep on M1 or missing

IGNORE roeferences to Le
Chatelier
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Activity 3 - Student answers and Examiner reports
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Activity 3 - Student answers and Examiner reports

Student 3
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Activity 3 - Student answers and Examiner reports

Student 1

Student 2 ;)
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Activity 3 - Student answers and Examiner reports

Student 3

Student 4

________ Decreases 4he

Yreld of _bydeagén................ ..
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Activity 3 - Student answers and Examiner reports

Student 1
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Activity 3 - Student answers and Examiner reports
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Activity 3 - Student answers and Examiner reports

Examiner’s report

(@) The majority of candidates gained the first marking point as they knew
that the catalyst did not affect the yield, but only the minority explained
adequately why the yield was not affected.

A few thought that as the reaction speeded up that the yield would increase.

(b)(i) This question gave a range of marks with most scoring at least 1 mark for
knowing that the yield decreases.

(b)(ii) The majority scored at least 1 mark for stating that the yield increased,
although many did not refer to the numbers of moles so did not gain the
second marking point.

2024 by Pearson Education, Inc

srwise, without the prior permission of the publisher

ials are protected by International Copyright Laws and may not be duplicated or further distributed without permission

ion, which license restricts these materials to your use only and only while you are attending a Pearson-authorised learning program. You are not permitted to deliver this training material without the written approval of the publisher

102



Chemical Equilibrium - Suggestions to enhance
teaching

What students need to know

« Chemical reactions involve the rearrangement of atoms and the breaking and
forming of bonds

« Changes of state in molecular substances involve changes in the bonding between
the molecules, but not within them

« Chemical reactions can be exothermic or endothermic, and temperature affects how
reactions progress

« Concentration is a measure of the amount of substance in a set volume

« Reactions are observed macroscopically, but changes occur sub-microscopically
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Chemical Equilibrium - Suggestions to enhance
teaching

Some misconceptions and difficulties
Students mainly experience chemical reactions that appear to go to completion

When they meet a reaction that does not go to completion, but which has a reverse reaction
occurring they may find the concept difficult to understand

One major misconception students have about equilibria is that they think equilibria positions are
fixed and once achieved there is no movement of particles between the two 'sides’

That is, they believe that equilibria are static not dynamic
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Chemical Equilibrium - Suggestions to enhance
teaching

Some misconceptions and difficulties

Rate and equilibria are often confused because students think that the rate of one reaction may
change while the other slows or remains constant

They have not grasped that rate applies to the system as a whole

It is important to use a wide range of reversible reactions to help get these ideas across to the
students
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Chemical Equilibrium - Suggestions to enhance
teaching

«  When introducing equilibrium to students, start with familiar examples
« Ask questions such as: what happens when we leave an open glass of water in a room?

« Most students will be able to tell you that, over time, the level of the water in the glass will decrease as the
water evaporates into the atmosphere

«  We can then ask: what happens when we have the same glass, but with a lid on it?

« Students may suggest that the water level will remain constant (a macroscopic observation) because the rate
of evaporation and condensation are equal (a sub-microscopic explanation)

« Writing out the equation of these reactions explicitly (symbolically) can help develop their understanding of
the different ways we view chemical change:

- Evaporation: H,0O(l) — H,O(g)
« Condensation: H,O(g) — H,O(l)
« Overall: H,0(l) = H,0(g)
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Chemical Equilibrium - Suggestions to enhance
teaching

« Another way to show students the progression towards the idea of equilibria, is to
demonstrate the irreversible reaction of burning magnesium ribbon

 If this is not possible the link below has video of magnesium burning in oxygen
https.//www.youtube.com/watch?v=IqOrCiOquRl

« |tis worth revising the observations such as shiny metal to white powder plus, of course, heat

107



Chemical Equilibrium - Suggestions to enhance
teaching
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Chemical Equilibrium - Suggestions to enhance
teaching

« The next stage would then be to look at a reversible reaction and a good class practical is
the heating of ammonium chloride

« Another common example of a reversible reaction is the (de)hydration of copper(ll) sulfate

« You could also look at cobalt complexes to help students develop an understanding of how
the position of equilibrium can change with a change in temperature:

[Co(H,0)¢]2* + 4CI- = [CoCl,J% + 6H,0

« Move a tube of the mixture between hot and cold-water baths and watch as the colour
changes back and forth

« This experiment also shows that an equilibrium can be approached from either direction
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Topic Guide — Chemical Equilibrium

edexcel
INTERNATIONAL GCSE (9-1)
In 1984 R.T. Allsop and N.H. George wrote an article, published in .
Education in Chemistry, entitled ‘Le Chatelier - A Redundant E.:rlslueeggulfgtz% GLEED)
Principle? in which they argued that the use of the principle was T
counterproductive to the understanding of chemical equilibrium Chemical equilibria

Pearson Edexcel International GCSE in Chemistry (4CH1) and Science (4SD0 and 4550)

Despite the compelling arguments put forward in this article, and the
evidence from a number of research papers published within the
last twenty years showing that reliance on Le Chatelier to explain the

qualitative effects of external changes on the position of equilibrium b
leads to many misconceptions in both students and teachers alike,
the principle has remained a prominent a feature of many Chemistry
specifications in both England and worldwide

Although Le Chatelier’s Principle is not required for teaching the
International GCSE Chemistry specification, a number of students
refer to it in answers

@ Pearson
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End of Presentation
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Support for you at every stage

Free Resources and support Planning, teaching and | Exam preparation and Results support

learning assessment

Getting Started Guide

Training Events (Face-to-Face & Online)

Subject Advisor Support

Community Forums

Schemes of Work

Skills Mapping

Sample Assessment Materials

Examiner Reports
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Past Papers

examWizard

Mark Schemes

ResultsPlus Mock Exam Analysis

Results Plus
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Materials online
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Chemistry (2017)
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Our Pearson Edexcel International GCSE (3-1)
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Course materials
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? Training sessions
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Published resources
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with progression, relevance and suppert at their core.
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Guides

INTERNATIONAL (?g;l
oty o e This guide to maths for scientists outlines the content that
e students will have covered in their maths lessons
i i<t throughout KS3 and KS4.
. Maths for Scientist's 8
Guide You can use this guide to help you understand how different
e areas are approached in maths, and therefore support your
- * teaching of mathematical content in science lessons.

INTERNATIONAL GCSE (9-1)
Chemistry7 (4CH1)

First teaching 201

TOPIC GUIDE:
Chemical bonding
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Topic Guide: Chemical
Bonding

Chemical bonding (and related ideas about chemical
stability/reactivity) is acknowledged as being a ‘tricky to teach’
topic, and with good reason.

It involves abstract, theoretical ideas that require students to
develop and apply increasingly sophisticated ideas in order
to make sense of their observations of the macroscopic
properties of different substances.
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Guides

INTERNATIONAL GCSE * In 1984 R.T. Allsop and N.H. George wrote an article,
oy T published in Education in Chemistry, entitled ‘Le Chatelier -

A Redundant Principle?’ in which they argued that the use of
TOpiC Guide: Chemical the principle was counterproductive to the understanding of

- . chemical equilibrium.
s Equilibrium
e » Although Le Chatelier’s Principle is not required for teaching
> - the International GCSE Chemistry specification, a number of
o students refer to it in answers.
INTERNATIONAL G(;EE * Anintroduction to each practical activity
Biology, Chemistry & Physics

(2017)

« Description of the practical, with some useful hints and tips

Questions to use with students to test their understanding
as they do the experiment in the lab

Core Practical Guide

« A past paper question, where relevant, to use as a
homework activity
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Support for Exam preparation and post results

us

Free online results analysis tool for teachers.
Provides a detailed breakdown of student performance in Pearson Edexcel exams.
|[dentify topics and questions where the student could benefit from further learning
and inform teaching strategies and approaches.

e Benchmark your school's performance against other Pearson Edexcel schools in your
country.

e Not just a post-results tool: Mock exam results can also be fed into the system to
produce analysis.
Find student results analysis from their previous Pearson Edexcel school.
ResultsPlus Direct gives your students access to their final grades and performance
breakdown, wherever they are.

e Schools can sign up for free ResultsPlus account in just a few quick and easy steps:
https://qualifications.pearson.com/en/support/Services/ResultsPlus.html
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Performance
reports

Student Exam papers @ Examiners
takes exam scanned mark papers
on paper online

shared
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examW zard

e Afreetool for teachers which helps you make quick homework assignments, topic tests
and mock exams.

e Questions tagged against unit, topic and assessment objective or simply choose a whole
past paper.

e Use existing mark schemes for accurate marking.

e Use examiner report for insight.

e Most recent exam content available sooner.

e Use the results to understand where students need more support, informing teaching
strategies.
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Access to Script (ATS)
Online Portal

Access to Scripts (ATS) is a free online portal which allows teachers to immediately access electronically marked exam
papers

Provides enhanced transparency and
Offers transparent approach to marking process

Provides better understanding of marking before
requests for enquiries about results are made

Provides excellent aid for teaching and preparing
other cohorts for examinations by helping you

to evaluate a student’s performance on particular
questions in relation to what they have been taught.

Available instantly from results day for all our examinati
and download scripts which have been marked onlin

series, for a defined window, you can view
ree of charge from our Self-Service Portal.

For more information on ATS, and the post results windows, visit our post-results pages.
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Additional Paid Resource

Resource Planning, teaching Exam preparation Results support

and learning and assessment

Curriculum-matched Student Books
with ActiveBooks 0 0

Teaching Hubs o o
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Pearson published resources

Student Book

Edexcel International GCSE (9-1):
ChemistryStudent Book

ISBN: 9780435185169

For more information and access

to samples visit: CHEMISTRY

. . Student Book
Www.pearson.com/international-schools
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International GCSE (9-1)

TeachingHubs

The new Teaching Hubs provide fully
comprehensive planning and front-of-
class guidance, along with exam-
preparation resources and CPD support,
to help you deliver your International
GCSE lessons to a high standard -
whether you are a specialist or non-
specialist teacher.
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Starter

Rounding large numbers in real-life contexts

The distance between the Earth and Mars varies as they orbit the Sun.

Here is some data showing the distance between Earth and Mars on different dates.
Date Distance

124 199

023 899 ‘When answering questions in a fest

Swategy 1.

1 Atways check the number of marks for sach question,
2 'Givelnamelstate’ questions nomally only require the recall of ane piace of information,

such as a definibon of an equation.
=
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Contact your dedicated Subject Advisor

Tim Lawrence
Telephone: +44 (0) 344 463 2535

qualifications.pearson.com/contactus

Email: teachingscience@pearson.com
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Questions
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