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introduce the concept of assessment objectives: what are they and why
they are used when writing examination papers

analyse recent question papers and learn which types of questions match
the different assessment objectives

investigate different assessment objectives, considering how questions
have been answered by looking at feedback from the previous exam series

discuss strategies for teaching to help students access questions targeting
different assessment objectives

review the support Pearson offers for teaching the qualification
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Assessment
Objectives



Bloom’s Taxonomy

the ability to produce a new or original piece of

Wﬁ%é ability tojudge, check or critique the value of datafora
given purpose

the ability to draw conclusions from data or

link connections betweenideas

analyse

the ability to use information in new situations
apply

the ability to explainideas or concepts
understand

the ability to recall basic facts and
remember concepts




Assessment
Objectives

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

There are three assessment objectives labelled AOT,
AO2and AO3

AQO?2 is further subdivided into AO2(a) and AO2(b)

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

Thisis shown on the next slide



AO1

AO2 (a)

(b)

AO3

Definitions of AOs

Demonstrate knowledge and understanding of science.

Application of knowledge and understanding of science
in familiar and unfamiliar contexts.

Analysis and evaluation of scientific information to
make judgements and reach conclusions.

Experimental skills in science, including analysis and
evaluation of data and methods.
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Why do we have « Help make exams fairer year on year
assessment
objectives?

Provide structure for question paper writers

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



Typical AO1
guestion

Propan-1-ol may be converted into propene.

CH;CH,CH,OH — CH;CH=CH; + H;0

Which reagent is used for this reaction?

50% sulfuric acid

ethanolic potassium hydroxide

phosphoric(V) acid

L O O O

A
B
C
D

red phosphorus

10



Typical AOI
guestions

Methanal is used in the production of many materials and chemical compounds.
It is manufactured from methanol by reaction with oxygen at 300-400°C using an
iron-molybdenum oxide catalyst.

CH;OH(g) + %0,(g) — HCHO(g) + H,O(g)

(@) The Maxwell-Boltzmann distribution for the reaction mixture at 300°C is shown.

i

Fraction of
collisions with
energy E

W

Energy, E
(i) On the diagram, sketch the Maxwell-Boltzmann distribution for this reaction
mixture at a higher temperature.

(i) Using the Maxwell-Boltzmann distributions, explain why increasing the
temperature and adding a catalyst both increase the rate of reaction.

n



Typical AO2a
guestion

Which compound has the greatest covalent character?

A
B
C
D




Typ|ca| AO2a Barium chloride, BaCl,, can be prepared by the reaction of barium carbonate with

_ hydrochloric acid.
question
BaCO,(s) + 2HCl(ag) — BaCl,(aq) + CO,(g) + H,O(l)

Write the ionic equation for this reaction.
State symbols are not required.



Typlcal AO2b 0.15 mol of aluminium is added to 120cm’ of 1.50 moldm™ hydrochloeric acid.
guestion 2Al(s) + 6H*(ag) — 2Al*(aq) + 3H,(g)

The amount of unused reactant is

[1 A 0.06mol aluminium
[1 B 0.09mol aluminium
[1 € 0.03mol hydrochloric acid
[1 D 0.13mol hydrochloric acid

14



Typical AO2b
guestion

A titration curve of Tris with chloroethanoic acid is shown.

10

: -
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Volume of acid added /cm®

Explain how this graph shows Tris and its conjugate acid act as a buffer.



Command Words



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

17



Command words and Bloom’s Taxonomy

Remember
(Often AOT)

Understand
(Often AO1)

Add (e.g. units)

Complete (e.g. atable ordiagram)

Draw (e.g. diagram of reflux apparatus)

Give / State /Name (e.g. recall of one or more pieces of information)

Label (e.g. adiagram)

State whatis meant by (i.e. the meaning of a term when there are different ways of
expressing this)

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

Explain(i.e. the answerrequires a point to be made and the reason(s)forit, this can
include mathematical explanations)

Give areason/reasons (e.g. an explanation of a point thatis givenin the question-
e.g. thishappensbecause....)

Show that (i.e. verify a statement givenin the question, this caninclude mathematical
explanations - e.g. show that hydrochloric acidisin excess)

18



Command words and Bloom’s Taxonomy

Apply
(Often AO2)

Analyse
(AO20rAQ3)

Calculate (used formost calculations)

Determine (used forsome calculations)

Justify (i.e. give evidence to prove a point made in a question orto prove a
predictionthata candidate has made)

Plot (usedforgraphs)

Sketch (usedforafreehand graph with axes and labels but no scale)
Write (used forequations)

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

Deduce (i.e. use theinformation provided to draw orreach a conclusion)
Identify (i.e. use theresults of tests / spectra etc to identify an unknown
substance)

Predict (i.e. use theinformation given to give the expectedresult - e.g.
looking at trends in data or the periodic table)



Command words and Bloom’s Taxonomy

Evaluate (AOJ3)

Create (AO3)

Assess (i.e. consider all the factors that apply and identify which are the most
important orrelevant, make ajudgement orcome to a conclusion)
Commenton(i.e. synthesise anumber of variables from data /informationto
formajudgement)

Criticise (i.e.inspect aset 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 thatis being assessed within the question or
explore allaspects of it orinvestigate the issue by reasoning orargument)
Evaluate (i.e. review information then bring it together to form a conclusion,
drawing on evidence including strengths, weaknesses, alternative actions,
relevant data orinformation. Come to a supportedjudgement of a subject’s
qualities andrelationtoit’s context.)

Devise (i.e. plan orinvent a procedure from existing principles / ideas)

20



ACTIVITY 1



Activity 1 - Assighing Command Words and AOs

Foreach question/part question on the next slides state the command
word used and assign an assessment objective

We will go through each question/part questionone at atime

22



Activity 1 - Assighing Command Words and AOs

Question]

(@) (i) Define relative atomic mass.

(ii) 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 (%)

%Si ' 91.07
2Si ' 4.62
S 3.00
25j 1.31

(iii) In the mass spectrum of silicon, there is also a small peak at m/z = 14
Deduce the formula of this particle.

23



Activity 1 - Assighing Command Words and AOs

Question 2

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

C,HsOH + H,SO, + KBr — CHsBr + 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.

24



Activity 1 - Assigning Command Words and AOs

Question 3 Propyl propanoate has the structure shown.

TTY
T
H

b e i e
Yok

o
75

Devise a synthetic pathway to prepare propyl propanoate starting with
1-bromopropane as the only organic compound.

Include the reagents for each step in the synthesis, and the names or structures of
the intermediate compounds.

25



Maths Skills



Maths Skills . The set of three IAS and IA2 papers must include questions
that target mathematics at Level 2 orabove

e  Aminimum of 20% of the marks must be awarded for
mathematics at Level 2 orabove

« Individual stepsinacalculationmaynotbe atlLevel 2, for
example, calculating a relative formula mass, but this may be
acceptableifitisacomplexformula and part of an
unstructured question

« The details of the mathematical skills that will be tested are
listed in Appendix 6 of the specification

27



Example of a maths question

A student was given 50.0 cm® of a solution of sodium hydroxide.

The pH of this solution was 12.43

The student was asked to adjust the pH to 12.00, by dilution with deionised water.
The student did not have access to a pH meter.

Calculate the volume of deionised water, in em?, the student should add to the
original solution.

M1 calculation of [H*] at both pH values (1)
M2 calculation of [OH™] at both pH values (1)

M3 calculation of moles of NaOH in 50.0 (1)
cm? at pH 12.43

M4 calculation of volume of NaOH required (1)
at pH 12.00

M5 volume of water required in cm? (1)



AO2 Questions In
Exams



Why not look
at AO1?

AO1 is all about knowledge - and basic understanding

This is not something that teachers can influence much...

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

BUT... remember that students should still recognise
AO1 questions and not spend time going beyond AO1

30



ACTIVITY 2



Activity2 AO2ainexams

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

We will go through each questionone atatime



ACTIVITY 2 - AO2ainexams

Write the equation for the third ionisation energy of calcium.

Include state symbols.

Answer

Additional Guidance

An answer that makes reference to the following points:

Ca 2+ ions to Ca 3+ ions (and 1 mol only)

one electron with charge
and
balanced ionisation equation

correct state symbols

(1)
(1)

(D

Ca”"(g) > Ca’'(g)+ ¢

Allow Ca*"(g) - e — Ca’'(g)

I[gnore state symbol on electron

33




ACTIVITY 2 - AO2ainexams

Student 1
Ca'cpte” — (o ¢
Student 2
ot - 3t
[C?\t«j)*" € = (,Eﬂ (j)

Answer

Additional Guidance

An answer that makes reference to the following points:

e (a2+1ons to Ca 3+ ions (and 1 mol only)

e one electron with charge
and
balanced ionisation equation

e correct state symbols

(D
(D

(D

Ca’(g) > Ca’(g)+ ¢

Allow Ca’"(g) - e — Ca’'(g)

Ignore state symbol on electron

34



ACTIVITY 2 - AO2ainexams

Student 3 Student4

(ﬂ” — (0" 4 ¢ Ca.r.:ja —> Cnf;_g‘b* e
Ca.[31 — Cmu‘j- E-
CuLa) ———D fn +C—F

Answer Additional Guidance

An answer that makes reference to the following points:

e (a2+1ons to Ca 3+ 1ons (and 1 mol only) (1) | Ca™(g) > Ca’(g) + e
e one electron with charge (1) | Allow Ca*"(g) - & — Ca’"(g)
and

balanced ionisation equation

e correct state symbols (1)

Ignore state symbol on electron

35



ACTIVITY 2 - AO2ain exams

Element Li Be B C N O F Ne

1st ionisation energy / kJ mol™ 520 | 900 | 801 | 1086 | 1402 | 1314 | 1681 | 2081

Explain the difference in first ionisation energies between beryllium and boron.

Answer Additional Guidance

An explanation that makes reference to the following points:

(because beryllium has a higher first ionisation energy Penalise any other shell once only
than boron)

e the removal of the electron is from a (2)s orbital in (1) | Ignore correct electronic configurations
beryllium rather than a (2)p orbital in boron

e the (2)p orbital 1s higher in energy (1) | Accept the (2)p orbital 1s more shielded
Ignore further away from the nucleus

36



ACTIVITY 2 - AO2ain exams
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Answer Additional Guidance

An explanation that makes reference to the following points:

(because beryllium has a higher first ionisation energy Penalise any other shell once only
than boron)

e the removal of the electron is from a (2)s orbital in (1) | Ignore correct electronic configurations
beryllium rather than a (2)p orbital in boron

e the (2)p orbital is higher in energy (1) | Accept the (2)p orbital 1s more shielded
Ignore further away from the nucleus




ACTIVITY 2 - AO2ain exams
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Answer Additional Guidance

An explanation that makes reference to the following points:

(because beryllium has a higher first ionisation energy Penalise any other shell once only
than boron)

e the removal of the electron is from a (2)s orbital in (1) | Ignore correct electronic configurations
beryllium rather than a (2)p orbital in boron

e the (2)p orbital is higher in energy (1) | Accept the (2)p orbital 1s more shielded

Ignore further away from the nucleus i




ACTIVITY 2 - AO2ainexams

yerud
Student3 , Bon ’nuéllﬁhﬂhmfmrﬁhmﬂﬂjaf:ﬁhﬂ-d}uf-ﬁﬂﬁﬂj'
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Answer Additional Guidance

Nl

eC

An explanation that makes reference to the following points:

(because beryllium has a higher first ionisation energy Penalise any other shell once only
than boron)

e the removal of the electron is from a (2)s orbital in (1) | Ignore correct electronic configurations
beryllium rather than a (2)p orbital in boron

e the (2)p orbital 1s higher in energy (1) | Accept the (2)p orbital is more shielded
Ignore further away from the nucleus
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ACTIVITY 2 - AO2ain exams

Student 4

Answer

Additional Guidance

An explanation that makes reference to the following points:

(because beryllium has a higher first ionisation energy
than boron)

e the removal of the electron 1s from a (2)s orbital in
beryllium rather than a (2)p orbital in boron

e the (2)p orbital 1s higher in energy

(1)

(D)

Penalise any other shell once only

Ignore correct electronic configurations

Accept the (2)p orbital is more shielded
Ignore further away from the nucleus

40



ACTIVITY 2 - AO2ain exams

Complete the table.

molecule shape bond angle
methane
ammonia
water

molecule shape bond angle

methane tetrahedral 109.5° (1)

ammonia | (trigonal) pyramidal 107° (1)

non-linear / bent / 5
water V-shaped 104.5 (1)

If no other mark scored 1 mark for either three correct
bond angles or three correct shapes



ACTIVITY 2 - AO2a in exams

methane ‘;EUU»\'\Q&(&!\, lO a4.%

ammonia P Yo r\‘uiu,k k O '?—

water Q)Q,(\‘( \0 K - 5
molecule shape bond angle
methane tetrahedral 109.5° (1)
ammonia | (trigonal) pyramidal 107° (1)
non-linear / bent / A
water V-shaped 104.5 (1)

If no other mark scored 1 mark for either three correct
bond angles or three correct shapes



ACTIVITY 2 - AO2ainexams

PGETE [moee [ e [ g

o
methane | tetrolne &ral loa.S
ammonia fY roomi Aol Yok

water benk p\mm\ IOL\ 'Sﬁ
molecule shape bond angle

methane tetrahedral 109.5° (1)

ammonia | (trigonal) pyramidal 107° (1)

non-linear / bent /
water V-shaped 104.5° (1)

If no other mark scored 1 mark for either three correct
bond angles or three correct shapes



ACTIVITY 2 - AO2a in exams

tetahed to. L
methane %El‘lllﬁﬂl!c /v?u
o
ammonia | £ ‘{50” al [0 7
. o | . \
! rt“ RENY } ‘liﬁ SNk
water : -—
V e (04, G -
molecule shape bond angle
methane tetrahedral 109.5° (1)
ammonia | (trigonal) pyramidal 107° (1)
non-linear / bent / A
water V-shaped 104.5 (1)

If no other mark scored 1 mark for either three correct
bond angles or three correct shapes
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ACTIVITY 2 - AO2ainexams

methane “ mﬁ h',d,nu \051 0
ammonia tﬂQ]lPMl pqrﬂﬂ\.\.w ‘U:l .5'
mn )
water | Bont v o 10y
molecule shape bond angle
methane tetrahedral 109.5° (1)
ammonia | (trigonal) pyramidal 107° (1)
non-linear / bent / A
water V-shaped 104.5 (1)

If no other mark scored 1 mark for either three correct
bond angles or three correct shapes



ACTIVITY 3



Activity3 AO2binexams

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

We will go through each questionone atatime
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Activity 3 - AO2bin exams

Explain the differences between the molecular shapes and bond angles for ammonia and water.

Answer

Additional Guidance

An answer that makes reference to the following points:

(Both ammonia and water have four pairs of electrons
around the central atom)

e lone pairs (of electrons) repel more than bonded pairs.

e ammonia has one lone pair and water has two lone pairs (1)

(1)

Allow water has an extra lone pair

Ignore bond angles even if incorrect.

48



Activity 3 - AO2bin exams

Student1 Nomeata  Yas 3 beadleq paic. and.. Y. lese. pal .
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Answer Additional Guidance

An answer that makes reference to the following points:

(Both ammonia and water have four pairs of electrons
around the central atom)

e ammonia has one lone pair and water has two lone pairs (1) | Allow water has an extra lone pair

e lone pairs (of electrons) repel more than bonded pairs. (1)
[gnore bond angles even if incorrect.
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Activity 3 - AO2binexams
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Answer

Additional Guidance

An answer that makes reference to the following points:

(Both ammonia and water have four pairs of electrons
around the central atom)

e Jlone pairs (of electrons) repel more than bonded pairs.

e ammonia has one lone pair and water has two lone pairs (1)

(1)

Allow water has an extra lone pair

[gnore bond angles even if incorrect.
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Activity 3 - AO2bin exams

hdszfanﬁpa
M. b ﬁ - 1’1 ................

Answer

Additional Guidance

An answer that makes reference to the following points:

(Both ammonia and water have four pairs of electrons
around the central atom)

e Jone pairs (of electrons) repel more than bonded pairs.

e ammonia has one lone pair and water has two lone pairs (1)

(1)

Allow water has an extra lone pair

Ignore bond angles even if incorrect.
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Activity 3 - AO2binexams

Student4 - Ammoaa hes 3 vondmy povrs ok onR 10NG | parf , wAVRSY WAk KOS

Answer Additional Guidance

An answer that makes reference to the following points:

(Both ammonia and water have four pairs of electrons
around the central atom)

e ammonia has one lone pair and water has two lone pairs (1) | Allow water has an extra lone pair

e lone pairs (of electrons) repel more than bonded pairs. (1)
[gnore bond angles even if incorrect.
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Activity 3 - AO2bin exams

Ethene and poly(ethene) have different melting temperatures.

Molecule Melting temperature (K)
ethene 104.1
poly(ethene) 400

Explain why their melting temperatures are different.

Answer

Additional Guidance

All four bullet points scores 2

An answer that makes reference to the following points:

e ethene is a simple molecule

e ethene has weak intermolecular forces

e poly(ethene) is a polymer

e poly(ethene) strong intermolecular forces

Two or three bullet points scores 1

Allow London / van der Waals / dispersion forces
for intermolecular forces

Ignore monomer
Do not award reference to breaking covalent bonds

Allow poly(ethene) is a macromolecule / giant
molecule for polymer

Do not award reference to breaking covalent bonds
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Activity 3 - AO2bin exams

Student1 E}kuu,,[“’?ﬂ

Answer

Additional Guidance

An answer that makes reference to the following points:

e ethene is a simple molecule

e ethene has weak intermolecular forces

e poly(ethene) is a polymer

e poly(ethene) strong intermolecular forces

All four bullet points scores 2
Two or three bullet points scores 1

Allow London / van der Waals / dispersion forces
for intermolecular forces

Ignore monomer
Do not award reference to breaking covalent bonds

Allow poly(ethene) is a macromolecule / giant
molecule for polymer

Do not award reference to breaking covalent bonds
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Activity 3 - AO2b in exams

Answer

Additional Guidance

An answer that makes reference to the following points:

e ethene is a simple molecule
¢ ethene has weak intermolecular forces

e poly(ethene) is a polymer

e poly(ethene) strong intermolecular forces

All four bullet points scores 2
Two or three bullet points scores 1

Allow London / van der Waals / dispersion forces
for intermolecular forces

Ignore monomer
Do not award reference to breaking covalent bonds

Allow poly(ethene) is a macromolecule / giant
molecule for polymer

Do not award reference to breaking covalent bonds
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Student 3

Activitvy 3 - AO2b in exams
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Answer

Additional Guidance

An answer that makes reference to the following points:

e ethene is a simple molecule
¢ ethene has weak intermolecular forces

e poly(ethene) is a polymer

e poly(ethene) strong intermolecular forces

All four bullet points scores 2
Two or three bullet points scores 1

Allow London / van der Waals / dispersion forces
for intermolecular forces

Ignore monomer
Do not award reference to breaking covalent bonds

Allow poly(ethene) is a macromolecule / giant
molecule for polymer

Do not award reference to breaking covalent bonds
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Activity 3 - AO2b in exams

Student 4 Bzcnmﬂ.
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Answer

Additional Guidance

An answer that makes reference to the following points:

e ethene is a simple molecule

e ethene has weak intermolecular forces

e poly(ethene) is a polymer

e poly(ethene) strong intermolecular forces

All four bullet points scores 2
Two or three bullet points scores 1

Allow London / van der Waals / dispersion forces
for intermolecular forces

Ignore monomer
Do not award reference to breaking covalent bonds

Allow poly(ethene) is a macromolecule / giant
molecule for polymer

Do not award reference to breaking covalent bonds
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Improving Delivery
in AO2



Teaching
and
Learning
Strategies

Focus onunderstanding the requirements of questions
looking carefully at what marks are awarded for

Students should practice examination questions
focusing onthe use of mark schemes tounderstand the
requirements of the questions

Look at the wording of the question to identify where
the context needs to be addressed (AO2) rather than
simply facts and statements (AOI)
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Building more
independent
learners

Encourage students to take responsibility for prior
knowledge

Considerusing ‘Jigsaw’ tasks

Try to make timeinlessons to adopt more of a
‘coaching’role, thana ‘director’ role

C3B4UCM
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Building more » Considerusing ‘Snowball’ technigues to develop an

independent explanation

learners This encourages peerto peerdiscussion / collaboration

« Provide accesstoreference material - hard copy or
online

« Useopenqguestioning

61



AO3 Questions
INn exams



Why do we
ask AO3?

» While AOTis focused onrecall of knowledge and
explanation and AO2Z focuses on application, analysis
and evaluation, AOJis placedin a practical context

» Practicalworkisanimportant part of Chemistry A level
and a student’s familiarity with practical techniquesis
testedin AOJ3

» The practical work may be familiar or unfamiliar, but
guestions will focus on techniques and concepts
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Types of
Questions

« All the questions in papers WCH13 (Unit 3) and
WCH16 (Unit 6)

« Many questions are similar to the questions from
equivalent papers in the previous specification

64



ACTIVITY 4



Activity 3 AOJinexams

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

We will go through each questionone atatime



ACTIVITY 4 - AOSin exams

Both lithium ions and strontium ions produce red flame colours, so further
tests are required to identify these cations.

Explain how a chemical test could be used to distinguish between two
solutions, one of lithium nitrate and the other of strontium nitrate.

Answer Additional Guidance

An answer that makes reference to the following point:

e addition of sodium / potassium sulfate solution (1) | Allow any soluble sulfate
Allow sulfuric acid

Allow sodium / potassium carbonate
Do not award hydroxide

e gives a precipitate with (the solution containing) M2 dependent on M1 or near miss
strontium ions Allow strontium sulfate is insoluble
and and

no precipitate with (the solution containing) lithium ions (1) | lithium sulfate is soluble
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Student1

ACTIVITY 4 - AOJin exams
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Answer

Additional Guidance

An answer that makes reference to the following point:

e addition of sodium / potassium sulfate solution

e gives a precipitate with (the solution containing)
strontium ions
and
no precipitate with (the solution containing) lithium ions

(1)

(1)

Allow any soluble sulfate

Allow sulfuric acid

Allow sodium / potassium carbonate
Do not award hydroxide

M2 dependent on M1 or near miss
Allow strontium sulfate is insoluble
and

lithium sulfate is soluble
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ACTIVITY 4 - AO3inexams

Student 2 &5 dexomensi
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Answer Additional Guidance

An answer that makes reference to the following point:

e addition of sodium / potassium sulfate solution (1) | Allow any soluble sulfate

Allow sulfuric acid

Allow sodium / potassium carbonate
Do not award hydroxide

e gives a precipitate with (the solution containing) M2 dependent on M1 or near miss
strontium ions Allow strontium sulfate is insoluble
and and

no precipitate with (the solution containing) lithium ions (1) | lithium sulfate is soluble
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ACTIVITY 4 - AO3inexams
Student3 /At
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Answer Additional Guidance

An answer that makes reference to the following point:

e addition of sodium / potassium sulfate solution (1) | Allow any soluble sulfate

Allow sulfuric acid

Allow sodium / potassium carbonate
Do not award hydroxide

e gives a precipitate with (the solution containing) M2 dependent on M1 or near miss
strontium 10ns Allow strontium sulfate is insoluble
and and

no precipitate with (the solution containing) lithium ions (1) | lithium sulfate is soluble




ACTIVITY 4 - AOJinexams
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Answer

Additional Guidance

An answer that makes reference to the following point:

e addition of sodium / potassium sulfate solution

e gives a precipitate with (the solution containing)
strontium ions
and
no precipitate with (the solution containing) lithium ions

(D

0y

Allow any soluble sulfate

Allow sulfuric acid

Allow sodmum / potassium carbonate
Do not award hydroxide

M2 dependent on M1 or near miss
Allow strontium sulfate is insoluble
and

lithium sulfate 1s soluble
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ACTIVITY 4 - AOSinexams

A student planned an experiment to determine the enthalpy change of reaction for
the displacement of zinc from zinc sulfate solution by magnesium metal.
Mg(s) + Zn**(ag) — Mg*(aq) + Zn(s)

Procedure

Step 1 Transfer 50.0cm? of a 1.00 moldm= aqueous solution of zinc sulfate into a
glass beaker using a measuring cylinder.

Step 2 Put a thermometer in the beaker and leave it to stand for 5 minutes and then
record the temperature.

Step 3 Add 2.20 g of magnesium metal powder to the beaker.

Step 4 Stir the mixture and record the maximum temperature reached.

(a) Show, by calculation, that magnesium was in excess.
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ACTIVITY 4 - AO3in

exams

Answer

Additional Guidance

e calculation of moles of zinc (1ons) (1)

e calculation of moles of magnesium
and
moles Mg > moles Zn

1)

Alternative method

e calculation of moles of zinc 1ons

e calculation of mass of magnesium needed

and
1.2(15)(g) <2.20(g)

(1)

(1)

50 + 1000 < 1.00 = 0.0500/0.05/5 * 107
220+ 243 = 0.090535/9.0535 x 107

Allow 0.09(05) = 0.05 for (2) marks

50+ 1000 < 1.00 = 0.0500/0.05/5 < 107

0.05x243=1.2(15)(g)

Allow TE on wrong moles of zinc
Allow use of 24 for Mg

Ignore SF
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ACTIVITY 4 - AO3inexams
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ACTIVITY 4 - AO3inexams
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ACTIVITY 4 - AO3inexams

(c) A second student repeated the experiment using the procedure described.
The value obtained from this enthalpy change was considerably less exothermic

than that quoted in a data book.

Suggest the most likely reason for this large difference in values.

Answer

Additional Guidance

An answer that makes reference to the following point:
e heat loss (to the surroundings)

Ignore references to non-standard conditions

76



ACTIVITY 4 - AO3inexams

Student1
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Answer

Additional Guidance

An answer that makes reference to the following point:
e heat loss (to the surroundings)

Ignore references to non-standard conditions
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ACTIVITY 4 - AO3in exams
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Answer

Additional Guidance

An answer that makes reference to the following point:

e heat loss (to the surroundings)

Ignore references to non-standard conditions
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Improving delivery
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Experimental
skills

The specificationlists 16 ‘“Core Practicals’

These core practicals are selected because they provide
opportunities to develop skills

They have NOT been chosen because they provide
‘perfect’ examples of experimentation or canbe usedto
demonstrate atextbook ‘fact’
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Experimental
skills

The 16 core practicals should be used to allow students to
develop their practical techniques and skills and also to
use theirmathematical skills

Itis expectedthat the course willinclude other practicals
that also allow these techniques and skills to be
iIntroduced and practised butitis essentialthat the core
practicals are given priority and emphasis
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Experimental
skills

As mentioned earlier, experimental skills will be tested in
Units3and 6

Unit 3 covers the skills and techniques developed during
practicalworkinUnits1and 2

Unit 6 covers the skills and techniques developed during
practicalworkinUnits 4 and 5, as well as the tests for
anions and cations, gases and organic functional groups
fromUnitsland 2
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Practical
assessment
areas

There are four broad areas of practical assessment:

« planning experimental work

* implementation of experimental work

« analysis of observations and data

e evaluation of methods
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Planning
experimental
work

Students are expected to be able to plan experiments and
investigations that will produce valid data

The basicideasbehind avalid plan are:

« identification of independent, dependent and control variables
« useofrepeatreadings

« consideration of the hazards involved and how to minimise them

AL planning requires more detail, explanation and precision than
International GCSE/GCSE
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Implementing Students are expected to be able to:

experimental
work

Present their results appropriately, e.g. tables, including units

Drawing diagrams of apparatus, e.g. filtration under reduced
pressure, distillation, etc.

Select and assemble apparatus and equipment that could be
used

Comment on numbers of repeats, appropriateness of
ranges, etc.
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Analysis of
observations
and data

Students are expected to be able to:

« make deductions from observations obtaininboth
Inorganic and organic analysis

e processdata, forexample by doing calculations or
plotting appropriate graphs

« explain, discuss and evaluate data
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Evaluation
of
methods

Students are expected to be able to:

recognise procedural errorsin methods

suggestimprovements that willlead to more
accurate and/or precise measurements

justify the improvements suggested

calculate uncertaintiesin measurements,
e.g.inusing aburette, a pipette, adigital balance, etc.
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Developing
Experimental
Skills

Independent thinking and evaluation

« Challenge studentsto think critically about a practical

procedure from the start of the Alevel course

« Studentsneedtorealise that what has servedthem

well at International GCSE/GCSE needsto be
developedto achieve the same success later
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Coping with
guestions on
experimental skills

This is a question taken from Unit 3 October 2019

(d) The apparatus shown was used to find the enthalpy change of combustion of one

of the liquids C, D or E.

I 1 -

thermometer

stirrer

spirit burner

=

(1) List all the measurements you would make in carrying out this experiment.

(ii) Give two ways, other than changing the measuring instruments or repeating
the experiment, in which the accuracy of the results using this apparatus

could be improved.
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Here is the mark scheme for (d)(ii)

Coping with

q u eSt i 0 n S 0 n ST Answer Additional guidance Mark

Number
. . 2(d)ii) An answer that makes reference to two of (2)
experimental skills
» putting a lid on the beaker (1) Allow top or bung for lid

» putting a lid on the burner (before | Allow reweigh burner as soon as possible to prevent loss of liquid
and after combustion) (1)

Do not award insulating the beaker with flammable material

» adding a draught shield around the
apparatus / insulating the beaker
(1)

Do not award polystyrene cup

* using copper instead of a glass Ignore any reference to changing apparatus or adding oxygen
beaker (1)

Ignore stirring the water

Ignore changing the volumes of water

Ignore burning more (or less) fuel

Ignore not allowing the thermometer to touch the beaker

Ignore distance of burner from the beaker

Do not award drawing a temperature time graph
Do not award a closed environment
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Coping with Here is the Examiner’s report on (d)(ii)

questions on . Responses onways toimprove the accuracy of the
experimental skills experimentin (d)(ii) were varied

Most candidates recognised the need to prevent
heat loss, but often careless language prevented
marks being scored

« Acommon mistake was the use of a polystyrene cup

« Many candidates also suggested modifications such
as using a greater volume of water, stirring the water
or adjusting the distance between the burnerand the
beaker, all of which did not score
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Definition
of
Terms

0O ~N o0 U h”h W N =
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Match the following terms to their definition

Term

Precision

Random error

True value

Accurate

valid

Systematic error

Independent variable

Dependent Variable

Controlled variable

Uncertainty

T O =mMm m 99 N w »

Definition

A value that is close to the true value

Factors that would affect the experiment
and so need to be maintained constant

Variable that is measured as a result of
changing another

The variable that is under investigation and
is changed by the experimenter

A measure of the closeness of repeated
measurements.

An error that arises due to inconsistency in
the experiment. Often causes anomalies.

An error that is repeated when each
measurement is taken, for example if a
balance always reads 0.1 g above the true
value.

An investigation where all variables have

been controlled and the results are reliable.

A measure of the range of values within
which the true value lies.

The value that would be obtained under
ideal conditions.
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Definition
of
Terms

Term

Definition

Accurate

A value that is close to the true value

Controlled Variable

Factors that would affect the experiment
and so need to be maintained constant

Dependent Variable

Variable that is measured as a result of
changing another

Independent variable

The variable that is under investigation and
is changed by the experimenter

Precision

A measure of the closeness of repeated
measurements.

Random error

An error that arises due to inconsistency in
the experiment. Often causes anomalies.

Systematic error

An error that is repeated when each
measurement is taken, for example if a
balance always reads 0.1 g above the true

value.
Valid An investigation where all variables have
been controlled and the results are reliable.
Uncertainty A measure of the range of values within
which the true value lies.
True value The value that would be obtained under

ideal conditions.

1TE 2F 3J 4A

S5H 6G /D 8C 9B
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Exam Technique
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The Exam Paper

Instructions

® Use black ink or ball-point pen.
@ Fill in the boxes at the top of this page with your name,
centre number and candidate number.
® Answer all questions.
® Answer the questions in the spaces provided
— there may be more space than you need.
Show all the steps in any calculations and state the units.
Some questions must be answered with a cross in a box 4. If you change your
mind about an answer, put a |ine through the box #& and then mark your new
answer with a cross [X.

Information

® The total mark for this paper is 110.
® The marks for each question are shown in brackets
— use this as a quide as to how much time to spend on each question.

Advice

® Read each question carefully before you start to answer it.
® Write your answers neatly and in good English.

® Try to answer every question.

® Check your answers if you have time at the end.



Exam Technique

Preparation

* Effective examtechniquesneedtobe practised by students using past papers
or part-papers; perhaps ‘home-made’ papers using Exam Wizard tailored to
suit the exercise orfocused on the particular technique being practised

* (Give studentssuchapaperto practice howtoaccessit
* Give students mark schemes so they canlearnwhatis expected

* Havinga'goto’ strategy, a starting point, builds confidence andreduces the
stress of ‘what do | do first’



Exam strategy - one way to tackle a paper

Look through the whole paper first, underlining (or, better, highlighting) the
commandwords in each question

Decide which questionto do first - start with the question(s) you feel most
confident with, whichis not necessarily question |

Read question carefully - do notrepeat stem in your answer

Do not give up onawhole questionif you find one section of the question
difficult - move onto the next part

The same strategy holds for whole questions you find difficult - move on

Come back to missed questions and parts of questions when you have
picked off all the ‘low-hanging fruit’



Walking-talking mocks

Students sitinthe same exam room where they will do their exam,
preferably inthe same seats (it can be donein the classroom, but not
always as effective in building confidence in exam conditions)

Students are given an exam paperwhichis as close to being like the real
thing as possible (i.e. exam writing booklet if relevant)

Students are literally walked through every question on the paper - the
personleading the session talks them through the smallest steps, such
as underlining key words, how to plan, things to remember, etc.

You might focus on a particular area - such as mathematical questions,
or questions based on devising a practical investigation

Students then write theirresponses intimed conditions
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1256 M8 | 17)uly 2023
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| ZIP 7.5 M8 | 01 june 2023

Pearson Edexcel International GCSE/Advanced Level Chemistry: Bridging
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| ZIP 3.6 MB | 11 December 2020

Pearson Edexcel International Advanced Level Chemistry: Welcome to
Pearson (Module 1)
| 2IP 3.4 MB | 25 November 2020
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Pearson (Module
| 2P 5.3 MB | 25 November 2020
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Results Plus

e Provides detailed analysis of your students’

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 with your students.

o Gainaccesstopastpapersandtest
questionsto create tailoredlearners plans,
whichtargetindividuals' weaknesses.

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

Copyright 2025 Pearson. All rights reserved.
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Search papers
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Select a specification
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: Physical geography 4GE1/01 Nov

4GE1/01 June

Select a unit

hysical geography 4GE1/01 SAM SAM

Q Search % Clear . aper 1: Physical geography 4GE1/01 June 2024
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papers papers

: Physical geography 4GE1/01 Nov 2024
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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.

Copyright 2025 Pearson. All rights reserved.
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Paid for Resource

4 Endorsed for
s Pearson Edexcel
%' Qualifications

Developed for the latest International A Level
Science specifications, these resources 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. 105


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
following the exam format

« Studentbookanswers and Exam Practice questions PEARSON EDEXCEL INTERNATIONAL AS / A LEVEL

« Practicals support forcore practicalsincludes student worksheets, exam
style questions and teacher and technician notes

TEACHER RESOURCE PACK 1
P

« 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.

PEARSON EDEXCEL INTERNATIONAL AS / A LEVEL

These Science resources have beenwritten to support the Pearson Edexcel
International Advanced Levels (IAL), which are globally recognised
qualifications which open doors to top local and international universities
worldwide. International A Levels have a modular structure, yet remain
comparableto 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
http://www.pearson.com/international-schools
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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https://www.pearson.com/international-schools/forms/enewsletter-sign-up.html

Questions
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