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Appendix 2: Taxonomy 
The following table lists the command words used in the external assessments. 

 

Command word  Definition 

Add/Label Requires the addition or labelling to a stimulus material given in 
the question, for example labelling a diagram or adding units to 
a table. 

Assess Give careful consideration to all the factors or events that apply 
and identify which are the most important or relevant. Make a 
judgement on the importance of something, and come to a 
conclusion where needed. 

Calculate Obtain a numerical answer, showing relevant working. If the 
answer has a unit, this must be included. This can include using 
an equation to calculate a numerical answer. 

Comment on Requires the synthesis of a number of variables from 
data/information to form a judgement. 

Compare Looking for the similarities or differences of two (or more) things. 
Should not require the drawing of a conclusion. Answer must 
relate to both (or all) things mentioned in the question. 

Compare and contrast Looking for the similarities and differences of two (or more) 
things. Should not require the drawing of a conclusion. Answer 
must relate to both (or all) things mentioned in the question. 

The answer must include at least one similarity and one 
difference. 

Complete Requires the completion of a table/diagram. 

Deduce Draw/reach conclusion(s) from the information provided. 

Describe 

 

To give an account of something. Statements in the response 
need to be developed as they are often linked but do not need to 
include a justification or reason. 

Determine The answer must have an element which is quantitative from the 
stimulus provided, or must show how the answer can be reached 
quantitatively. To gain maximum marks there must be a 
quantitative element to the answer. 

Devise Plan or invent a procedure from existing principles/ideas. 

Discuss Identify the issue/situation/problem/argument that is being 
assessed within the question. 

Explore all aspects of an issue/situation/problem/argument. 

Investigate the issue/situation etc. by reasoning or argument. 

Draw Produce a diagram either using a ruler or using freehand. 

Estimate Find an approximate value, number, or quantity from a 
diagram/given data or through a calculation. 
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Command word  Definition 

Evaluate Review information (e.g. data, methods) 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 its context. 

Explain An explanation requires a justification/exemplification of a point. 

The answer must contain some element of reasoning/ 
justification, this can include mathematical explanations. 

Give/State/Name All of these command words are really synonyms. They generally 
all require recall of one or more pieces of information. 

Give a reason/reasons When a statement has been made and the requirement is only to 
give the reasons why. 

Identify Usually requires some key information to be selected from a 
given stimulus/resource. 

Justify Give evidence to support (either the statement given in the 
question or an earlier answer). 

Measure To determine the dimensions or angle from a diagram using an 
instrument such as a ruler or protractor. 

Plot Produce a graph by marking points accurately on a grid from 
data that is provided and then drawing a line of best fit through 
these points. A suitable scale and appropriately labelled axes 
must be included if these are not provided in the question. 

Predict Give an expected result. 

Show that Verify the statement given in the question. 

Sketch Produce a freehand drawing. For a graph this would need a line 
and labelled axis with important features indicated, the axis are 
not scaled. 

State and explain Make a point and link ideas to justify that point. An explanation 
requires a justification/exemplification of a point. The answer 
must contain some element of reasoning/justification, this can 
include mathematical explanations.  

State what is meant by When the meaning of a term is expected but there are different 
ways of how these can be described. 

Write When the questions ask for an equation. 

 

Verbs preceding a command word 

Suggest a … Suggest an explanation or suggest a description. 
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Appendix 3: Periodic table 
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Apparatus and techniques Core practical (specification reference) 

2 

Safe use of appropriate 
heating devices and 
techniques including use of a 
Bunsen burner and a water 
bath or electric heater 

2.11  Investigate the composition of inks using simple 
distillation and paper chromatography 

3.17  Investigate the preparation of pure, dry 
hydrated copper sulfate crystals starting from 
copper oxide including the use of a water bath 

7.1  Investigate the effects of changing the 
conditions of a reaction on the rates of chemical 
reactions by:  

a measuring the production of a gas (in the 
reaction between hydrochloric acid and 
marble chips)  

b observing a colour change (in the reaction 
between sodium thiosulfate and hydrochloric 
acid) 

3 

Use of appropriate apparatus 
and techniques for conducting 
and monitoring chemical 
reactions, including 
appropriate reagents and/or 
techniques for the 
measurement of pH in 
different situations 

3.6  Investigate the change in pH on adding 
powdered calcium hydroxide or calcium oxide to 
a fixed volume of dilute hydrochloric acid 

3.31  Investigate the electrolysis of copper sulfate 
solution with inert electrodes and copper 
electrodes 

5.9C  Carry out an accurate acid-alkali titration, using 
burette, pipette and a suitable indicator 

7.1  Investigate the effects of changing the 
conditions of a reaction on the rates of chemical 
reactions by:  

a measuring the production of a gas (in the 
reaction between hydrochloric acid and 
marble chips)  

b observing a colour change (in the reaction 
between sodium thiosulfate and hydrochloric 
acid) 

9.6C  Identify the ions in unknown salts, using the 
tests for the specified cations and anions in 
9.2C, 9.3C, 9.4C, 9.5C 

9.28C  Investigate the temperature rise produced in a 
known mass of water by the combustion of the 
alcohols ethanol, propanol, butanol and pentanol 

4 

Safe use of a range of 
equipment to purify and/or 
separate chemical mixtures 
including evaporation, 
filtration, crystallisation, 
chromatography and 
distillation 

2.11  Investigate the composition of inks using simple 
distillation and paper chromatography 

3.17  Investigate the preparation of pure, dry 
hydrated copper sulfate crystals starting from 
copper oxide including the use of a water bath 
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Apparatus and techniques Core practical (specification reference) 

5 

Making and recording of 
appropriate observations 
during chemical reactions 
including changes in 
temperature and the 
measurement of rates of 
reaction by a variety of 
methods such as production 
of gas and colour change 

3.6  Investigate the change in pH on adding 
powdered calcium hydroxide or calcium oxide to 
a fixed volume of dilute hydrochloric acid 

5.9C  Carry out an accurate acid-alkali titration, using 
burette, pipette and a suitable indicator 

7.1  Investigate the effects of changing the conditions 
of a reaction on the rates of chemical reactions 
by:  

a measuring the production of a gas (in the 
reaction between hydrochloric acid and 
marble chips)  

b observing a colour change (in the reaction 
between sodium thiosulfate and hydrochloric 
acid) 

9.28C  Investigate the temperature rise produced in a 
known mass of water by the combustion of the 
alcohols ethanol, propanol, butanol and pentanol 

6 

Safe use and careful handling 
of gases, liquids and solids, 
including careful mixing of 
reagents under controlled 
conditions, using appropriate 
apparatus to explore chemical 
changes and/or products 

2.11  Investigate the composition of inks using simple 
distillation and paper chromatography 

3.6  Investigate the change in pH on adding 
powdered calcium hydroxide or calcium oxide to 
a fixed volume of dilute hydrochloric acid 

3.17  Investigate the preparation of pure, dry hydrated 
copper sulfate crystals starting from copper 
oxide including the use of a water bath 

3.31  Investigate the electrolysis of copper sulfate 
solution with inert electrodes and copper 
electrodes 

5.9C  Carry out an accurate acid-alkali titration, using 
burette, pipette and a suitable indicator 

7.1  Investigate the effects of changing the conditions 
of a reaction on the rates of chemical reactions 
by:  

a measuring the production of a gas (in the 
reaction between hydrochloric acid and 
marble chips)  

b observing a colour change (in the reaction 
between sodium thiosulfate and hydrochloric 
acid) 

9.6C  Identify the ions in unknown salts, using the 
tests for the specified cations and anions in 9.2C, 
9.3C, 9.4C, 9.5C 

9.28C  Investigate the temperature rise produced in a 
known mass of water by the combustion of the 
alcohols ethanol, propanol, butanol and pentanol 
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Apparatus and techniques Core practical (specification reference) 

7 

Use of appropriate apparatus 
and techniques to draw, set 
up and use electrochemical 
cells for separation and 
production of elements and 
compounds  

3.31  Investigate the electrolysis of copper sulfate 
solution with inert electrodes and copper 
electrodes 

8 

Use of appropriate qualitative 
reagents and techniques to 
analyse and identify unknown 
samples or products including 
gas tests, flame tests, 
precipitation reactions, and 
the determination of 
concentrations of strong acids 
and strong alkalis 

5.9C  Carry out an accurate acid-alkali titration, using 
burette, pipette and a suitable indicator 

9.6C  Identify the ions in unknown salts, using the 
tests for the specified cations and anions in 
9.2C, 9.3C, 9.4C, 9.5C 

 

These core practicals may be reviewed and amended if changes are required to the 
apparatus and techniques listed by the Department for Education. Pearson may also review 
and amend the core practicals if necessary. Centres will be told about any changes as soon 
as possible. 

This appendix also includes more detailed instructions for each core practical, which must be 
followed. 

Core practical Description 

2.11 

Investigate the composition 
of inks using simple 
distillation and paper 
chromatography 

This core practical is in two parts; a simple 
chromatography practical to obtain a chromatogram 
of dyes in ink and using simple distillation apparatus 
to separate pure water from ink.  

It needs to cover usage of a Bunsen burner, 
methods used in chromatography and distillation 
and safety of handling liquids. 

3.6 

Investigate the change in pH 
on adding powdered calcium 
hydroxide or calcium oxide to 
a fixed volume of dilute 
hydrochloric acid 

This practical focuses on recording the pH at 
intervals when calcium hydroxide or calcium oxide 
reacts with dilute hydrochloric acid. An initial mass 
of the solid must be added to a fixed volume of the 
acid, and the pH recorded each time more of the 
solid is added to the acid. The pH can be recorded 
using a pH meter, or universal indicator paper with 
a glass rod used to take a pH measurement at each 
interval. 
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Core practical Description 

3.17 

Investigate the preparation of 
pure, dry hydrated copper 
sulfate crystals starting from 
copper oxide including the 
use of a water bath 

Excess copper oxide must be added to warm dilute 
sulfuric acid (warmed using a water bath), which 
will react to produce a blue solution of the salt 
copper(II) sulfate. The solution then needs to be 
filtered using filter paper and evaporated using an 
evaporating basin and Bunsen burner, followed by 
final drying using a watch glass to allow all the 
water to evaporate. 

3.31 

Investigate the electrolysis of 
copper sulfate solution with 
inert electrodes and copper 
electrodes 

This involves setting up an electrolysis to investigate 
the effect of changing the current on the mass of 
the copper electrodes used in the electrolysis of 
copper sulfate solution. The second part of this 
investigation covers the products formed during the 
electrolysis of copper sulfate solution using inert 
(graphite) electrodes. Quantitative analysis when 
using copper electrodes will be expected. 

5.9C 

Carry out an accurate acid-
alkali titration, using burette, 
pipette and a suitable 
indicator 

A titration is carried out to determine the volume of 
hydrochloric acid required to neutralise a solution of 
unknown concentration of sodium hydroxide. An 
indicator must be used to determine the end point. 
Standard procedure for a titration must be carried 
out, such as the use of a white tile and swirling the 
conical flask to obtain an accurate end point. The 
data must then be used to determine the 
concentration of the unknown solution. 

7.1 

Investigate the effects of 
changing the conditions of a 
reaction on the rates of 
chemical reactions by:  

a measuring the production 
of a gas (in the reaction 
between hydrochloric acid 
and marble chips)  

b observing a colour change 
(in the reaction between 
sodium thiosulfate and 
hydrochloric acid) 

This investigation is in two parts. Both parts require 
the reaction to be observed with respect to time to 
obtain the rate. 

In the first part, marble chips must be added to 
hydrochloric acid, and the volume of gas collected 
and measured over time. This will lead to graphical 
analysis to calculate rate, as well as an appreciation 
for how the rate may change with varying 
concentration of acid/temperature/surface area of 
marble chips. 

The second part involves sodium thiosulfate reacting 
with dilute hydrochloric acid to produce a precipitate 
using the idea of a ‘disappearing cross’ to observe 
the change in the appearance of the reaction 
mixture as a precipitate of sulfur is formed. This 
must be carried out at different temperatures by 
warming the thiosulfate solution. A graph must be 
drawn to show the time taken for the reaction to 
take place at different temperatures.  
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Core practical Description 

9.6C 

Identify the ions in unknown 
salts, using the tests for the 
specified cations and anions 
in 9.2C, 9.3C, 9.4C, 9.5C 

Tests must be carried out to determine the ions 
present as described in specification points 9.2C, 
9.3C, 9.4C and 9.5C. This will include gas tests, 
flame tests and precipitation reactions. 

9.28C 

Investigate the temperature 
rise produced in a known 
mass of water by the 
combustion of the alcohols 
ethanol, propanol, butanol 
and pentanol 

Apparatus set up to measure the increase in 
temperature when the different fuels given are 
burnt. This must lead to a comparison of the results 
for the four alcohols. 
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Appendix 7: Transferable skills 

The need for transferable skills 
In recent years, higher education institutions and employers have consistently flagged the 
need for students to develop a range of transferable skills to enable them to respond with 
confidence to the demands of undergraduate study and the world of work. 

The Organisation for Economic Co-operation and Development (OECD) defines skills, or 
competencies, as ‘the bundle of knowledge, attributes and capacities that can be learned and 
that enable individuals to successfully and consistently perform an activity or task and can be 
built upon and extended through learning.’ [1] 

To support the design of our qualifications, the Pearson Research Team selected and 
evaluated seven global 21st-century skills frameworks. Following on from this process, we 
identified the National Research Council’s (NRC) framework as the most evidence-based and 
robust skills framework. We adapted the framework slightly to include the Program for 
International Student Assessment (PISA) ICT Literacy and Collaborative Problem Solving 
(CPS) Skills. 

The adapted National Research Council’s framework of skills involves: [2]  

Cognitive skills 
● Non-routine problem solving – expert thinking, metacognition, creativity. 

● Systems thinking – decision making and reasoning. 

● Critical thinking – definitions of critical thinking are broad and usually involve general 
cognitive skills such as analysing, synthesising and reasoning skills. 

● ICT literacy – access, manage, integrate, evaluate, construct and communicate. [3]  

Interpersonal skills 
● Communication – active listening, oral communication, written communication, assertive 

communication and non-verbal communication. 

● Relationship-building skills – teamwork, trust, intercultural sensitivity, service 
orientation, self-presentation, social influence, conflict resolution and negotiation. 

● Collaborative problem solving – establishing and maintaining shared understanding, 
taking appropriate action, establishing and maintaining team organisation. 

Intrapersonal skills 
● Adaptability – ability and willingness to cope with the uncertain, handling work stress, 

adapting to different personalities, communication styles and cultures, and physical 
adaptability to various indoor and outdoor work environments. 

● Self-management and self-development – ability to work remotely in virtual teams, 
work autonomously, be self-motivating and self-monitoring, willing and able to acquire 
new information and skills related to work. 

Transferable skills enable young people to face the demands of further and higher education, 
as well as the demands of the workplace, and are important in the teaching and learning of 
this qualification. We will provide teaching and learning materials, developed with 
stakeholders, to support our qualifications. 
                                                
 
[1]  OECD – Better Skills, Better Jobs, Better Lives (OECD Publishing, 2012) 
[2]  Koenig J A, National Research Council – Assessing 21st Century Skills: Summary of a Workshop (National 

Academies Press, 2011) 
[3]  PISA – The PISA Framework for Assessment of ICT Literacy (2011) 
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