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GCSE in Additional Applied Science 
 

SUMMARY OF ASSESSMENT 
 

Unit 1: Science at Work (40%) 
Written Paper:  1 hour  
60 Marks (80 UMS) 
 
Tiered examination.  
 
Each tier consists of a mix of short, and longer structured, compulsory questions 
marked by WJEC. 
 
Unit 2: Science Skills at Work (60%) 
Controlled Assessment  
94 Marks (120 UMS) 
 
Controlled assessment consisting of three tasks.  Each task is selected from three 
different groups (group A, B & C).  Task A involves a risk assessment based 
around a work related activity.  Tasks B and C both involve practical investigations. 
 
Tasks are marked by the centre and moderated by WJEC. 
 

 
 
ASSESSMENT OPPORTUNITIES 

 
 Entry Code January 2013 

and each 
January 

thereafter 

June 2013 and 
each June 
thereafter Subject Option* 

Unit 1 
Foundation 

4791 01 or W1   

Unit 1 
Higher 

4791 02 or W2   

Unit 2 4792 01 or W1   

Subject Award 4790 SA or GU   

 
 
* Option Codes  
 
For units: English Medium 01 or 02; Welsh Medium W1 or W2  
 
For subject award: English Medium SA; Welsh Medium GU  
 
 

Qualification Accreditation Number: 600/1073/3 
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ADDITIONAL APPLIED SCIENCE 

1 INTRODUCTION 
  
 1.1 Rationale 

 
The GCSE Additional Applied Science qualification is a single award GCSE which is 
separate from GCSE Science A or Science B. It is intended for those candidates who 
wish to study science in a vocational context after a general science course and it is 
an alternative to GCSE Additional Science.  GCSE Additional Applied Science allows 
learners to develop their knowledge, understanding and skills in a variety of different 
vocational contexts which are grouped under four headings: Science and Health, 
Materials for a Purpose, Scientific Detection and Producing Food for the Future.  
These contexts are intended to enable learners to make meaningful connections 
between what they learn and how science is used in the ‘real world’ to solve 
problems.  These contexts are also seen as important vehicles to enthuse and 
motivate learners in their study of science.  This specification also encourages a 
learner-centred approach to the study of science with a focus on the development of 
skills that are central to the work of a scientist. 
 
GCSE Additional Applied Science will prepare learners for further study on a 
vocational course in science or in a science-related subject, or prepare learners for 
employment or further training in industry. 
 
The specification links with elements of NVQs, such as Laboratory and Associated 
Technical Activities, Laboratory Technicians and Working in Education.  Level 2 
NVQs are required as part of a Foundation Modern Apprenticeship. 

 
 1.2 Aims and Learning Outcomes 
 
 Aims 
 

Following a course in GCSE Additional Applied Science should encourage 
candidates to be inspired, motivated and challenged by following a broad, coherent, 
practical, satisfying and worthwhile course of study.  It should provide insight into and 
experience of how science works, stimulating learners' curiosity and encouraging 
them to develop an understanding of science, its applications and its relationship with 
the world of work.  It should prepare candidates to make informed decisions about 
further study and training opportunities in applied science and career opportunities. 

 
Learning Outcomes 
 
The specification in GCSE Additional Applied Science must enable candidates to: 
 
• develop their knowledge and understanding of science and its applications  
 
• develop their understanding of the benefits, drawbacks and risks of scientific 

developments for industry, the economy and society 
 
• develop their understanding of the need for monitoring and regulation of the work 

of practitioners in science and science-related industries  
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• develop their awareness of risk factors and their ability to assess potential risks 

and manage them in practical and workplace contexts  
 
• develop their understanding of the use of scientific protocols and standard 

procedures in the laboratory and the work place  
 
• develop their understanding of the scientific process  
 
• develop their practical, problem-solving, enquiry and scientific modelling skills 

and understanding in laboratory, and work-related contexts  
 
• develop their understanding of the relationships between data, evidence and 

explanations and their ability to evaluate scientific methods, evidence and 
conclusions  

 
• develop their communication, mathematics and technology skills in scientific 

contexts.  
 
 1.3 Prior Learning and Progression 
 

Students embarking on a GCSE in Additional Applied Science should have achieved 
a general educational level equivalent to Level 3 of the National Curriculum or 
Entry 3 in the National Qualifications Framework. 
 
Although there is no specific requirement for prior learning, this specification builds 
upon the Programmes of Study for Science in Key Stages 1-3. 
 
GCSE qualifications are general qualifications which enable candidates to progress 
either directly to employment, or to proceed to further qualifications. 
 
Many candidates who enter employment with one or more GCSEs will undertake 
training or further part-time study with the support of their employers.  Progression to 
further study from GCSE will depend upon the number and nature of the grades 
achieved.  Candidates with appropriate grades may progress to Level 3 
qualifications. 

 
 1.4 Equality and Fair Assessment 
 

GCSEs often require assessment of a broad range of competences.  This is because 
they are general qualifications and, as such, prepare candidates for a wide range of 
occupations and higher level courses. 
 
The revised GCSE qualification and subject criteria have been reviewed to identify 
whether any of the competences required by the subject presented a potential barrier 
to any disabled candidates.  If this was the case, the situation was reviewed again to 
ensure that such competences were included only where essential to the subject.  
The findings of this process were discussed with disability groups and disabled 
people. 

 
Reasonable adjustments are made for disabled candidates in order to enable them 
to access the assessments.  For this reason, very few candidates will have a 
complete barrier to any part of the assessment.  Information on reasonable 
adjustments is found in the Joint Council for Qualifications document Access 
Arrangements, Reasonable Adjustments and Special Consideration.  This document 
is available on the JCQ website (www.jcq.org.uk). 
 



GCSE in ADDITIONAL APPLIED SCIENCE 5 

 

Candidates who are still unable to access a significant part of the assessment, even 
after exploring all possibilities through reasonable adjustments, may still be able to 
receive an award.  They would be given a grade on the parts of the assessment they 
have taken and there would be an indication on their certificate that not all of the 
competences have been addressed.  This will be kept under review and may be 
amended in future. 
 

 1.5 Classification Codes 
 
 Every specification is assigned a national classification code indicating the subject 

area to which it belongs.  The classification code for this specification is 1670. 
 

Centres should be aware that candidates who enter for more than one GCSE 
qualification with the same classification code will have only one grade (the highest) 
counted for the purpose of the School and College Performance Tables. 

 
Centres may wish to advise candidates that, if they take two specifications with the 
same classification code, schools and colleges are very likely to take the view that 
they have achieved only one of the two GCSEs.  The same view may be taken if 
candidates take two GCSE specifications that have different classification codes but 
have significant overlap of content.  Candidates who have any doubts about their 
subject combinations should check with the institution to which they wish to progress 
before embarking on their programmes. 
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2 CONTENT 
 
How Science Works 
 
In order to deal sensibly with science as we encounter it in everyday life, it is 
important not only to understand some of the fundamental scientific explanations of 
the behaviour of the natural world but also to know something about how science 
enables us to understand the world around us.  A good question to start when we 
think about science is to ask, ‘How does science work?’  
 
Developing ideas and theories lies at the heart of science.  'How science works' 
focuses on the evidence to support or refute these ideas and theories.  This evidence 
comes from the collection and creative interpretation of data.  You will also need to 
understand that science is not static; it develops over time.  As more data becomes 
available, older interpretations and explanations may need developing or even 
rejecting for new ideas or models.  
 
In order to ‘do science’, you will need to develop skills that will enable you to collect 
data from different sources.  This will not only mean you develop practical or field 
working skills but also the ability to collect data using technology (e.g. ICT).  If you 
collect data you will need to know how to work safely, taking into account possible 
hazards with the procedures and equipment you use.  You will need to take this 
information and be able to analyse and interpret data so that you can test ideas and 
develop theories.  Making sense of the data may require some creative thinking that 
enables you to devise models which explain behaviour and observations.  These 
models can then be tested by more scientific tests which may lead them to be 
accepted, refined or rejected as an adequate explanation of what we see. 
 
Then there is the question of the validity of your data.  How good is your data?  Are 
the methods that you are using to collect data giving reliable data?  Finally you need 
to develop good communication skills that enable you not only to present information 
and express your conclusions in appropriate and technological language but also be 
able to question scientific information or ideas. 
 
Science does not develop in a ‘vacuum’ so you will also need to consider the impacts 
of scientific and technological developments on society including the ethical, 
economic and environmental issues. 
 
It will be the role of your teacher to lead you through this specification so that you 
acquire the knowledge outlined in the specification but also so you acquire the 
necessary skills and tools to ‘do science’. 
 

 About the Units 
 

The content of this specification is split into two units.  
 
For each of the units you will find the following information: 
 

About this unit A brief description for the learner of the content 
purpose and vocational relevance of the unit. 

What you need to learn The knowledge, understanding and skills you 
will need to apply to meet the requirements of 
the controlled assessment or external 
assessment. 
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Unit 1: Science at Work 

 
 About this unit  
 

In this unit you will learn about the science used in four distinct but often interrelated 
areas: 
 
Topic 1 Science and Health 
 
1.1  People and organisations working with health 
1.2 Physiological changes associated with exercise 
1.3 Movement and the human body 
1.4 Monitoring and improving health and fitness 
 
 
Topic 2 Materials for a Purpose 
 
2.1  People, organisations and industry 
2.2  Selecting materials for a purpose  
 
 
Topic 3 Scientific Detection 
 
3.1 People and procedures 
3.2 Background science 
3.3 Carrying out analysis 
 
 
Topic 4 Producing Food for the Future 
 
4.1  People and regulation 
4.2 Food production 
4.3 Food processing 
 
This unit is assessed through external assessment. You will take one of two tiered 
papers covering the grades G to C or D to A* respectively. The topics will be tested 
by graded questions with low and medium demand on the foundation, and with 
medium and high demand questions on the higher paper. 
 
Some material will only be assessed on the higher tier paper. This content is shown 
in bold type in the relevant content sections.  All content may therefore be examined 
at higher tier but that in bold will not be examined at foundation tier. 
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 What you need to learn 

 
Introduction 
 
There are many important questions that challenge modern society.  Here are some 
examples of important questions.  How can we improve the health and well-being of 
people?  How can we feed the world’s population while confronting difficult questions 
raised by advances in science?  How can we sustainably develop new materials to 
improve performance of products?  How do we test our environment for pollution or 
use science to investigate crimes?  In order to answer such questions we need to 
understand how scientists work.  In the topics that follow, you will not only be 
introduced to the science that you need to understand but also the approach 
scientists follow to answer questions and solve problems. 
 
You need to: 
 
(a) understand the method followed by scientists when solving problems and 

answering questions. 
 
(b) know that a standard operating procedure is set of written instructions, written 

in a concise, step-by-step, easy-to-read format that documents a routine 
activity followed by an organisation. 

 
(c) understand that standard procedures and common practise can increase 

repeatability and reproducibility in analytical work. Recognise that these 
procedures may need updating periodically as new testing methods become 
available or standards change. 

 
(d) use the scientific method and standard procedures when carrying out tests or 

investigations. 
 

Note to the Teacher 
 
The scientific method 
 
Candidates should be able to use the scientific method to answer questions and 
solve problems in each of the four topic areas in both unit 1 and unit 2. 
 
Candidates need to be able to recognise the following steps of the scientific method: 
 
1. Carry out research 
 
2. Make  a hypothesis 
 
3. Test a hypothesis by carrying out experiments 
 
4. Analyse evidence from experiments 
 
5. Draw evidence-based conclusions 
 
6. Communicate findings to others 
 
In addition candidates should be aware of the role of peer review in validating 
scientific claims.  They should also be aware of the danger of bias and recognise that 
new scientific claims which have not yet been evaluated by the scientific community 
are less reliable than well-established ones.  They should identify the absence of 
replication as a reason for questioning a scientific claim. 
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Topic 1: Science and Health 
 
The topic is designed to enable you to develop knowledge and understanding of the 
way the body works, the systems within the body and the processes that are 
necessary to keep us alive. This knowledge will help you to understand the routine 
and non-routine procedures for monitoring the body systems by recording vital signs, 
for example, temperature, heart/pulse rates and blood pressure. The topic will 
develop your understanding of the procedures used by, and work of, practitioners 
involved in maintaining our health and wellbeing.  
 
1.1 People and organisations working with health 
 

Practitioners from a wide range of occupations are involved in looking after 
the health and wellbeing of people. They may be working as professionals 
who support our health and well-being.  They include doctors, nurses, 
physiotherapists, biomedical scientists assisting in diagnosis and scientists 
developing medical equipment and prosthetics. 

 
You need to: 

 
1.1.1 understand that healthcare practitioners (doctors, nurses, 

physiotherapists, sports physiotherapists, accredited fitness trainers, 
biomedical scientists etc.) play a vital role in our health and wellbeing.  
They will be involved in the prevention or diagnosis and treatment of 
diseases and injuries.  They also help in rehabilitation after accidents 
or serious illness. 
The following sections (1.2 – 1.4) should be delivered as far as 
possible in terms of the knowledge, understanding and skills that 
healthcare practitioners use to carry out their work. 

 
1.2 Physiological changes associated with exercise 

 
In order to understand how healthcare practitioners can monitor and improve 
our health and fitness, we need to know the role and function of the 
respiratory and cardiovascular system as well as the basic physiological 
changes that take place when we exercise.   

 
 You need to: 
 

1.2.1 describe the structure of the human cardiovascular system in terms of 
heart, ventricles, atria, veins, arteries, capillaries and double 
circulatory  system.  (Names of valves and structure of vessels are not 
required.) 

 
1.2.2 explain purpose of the cardiovascular system in transporting gases 

(oxygen and carbon dioxide), nutrients and waste products around the 
body. 

 
1.2.3 know the composition of the blood and functions of red blood cells, 

white blood cells, plasma and platelets. 
 
1.2.4 understand the purpose of the respiratory system in providing oxygen 

and removing carbon dioxide. 
 
1.2.5 recognise and label on a given diagram a vertical section of the 

human respiratory system: nasal cavity, trachea, bronchi, bronchioles, 
alveoli, lungs, diaphragm, ribs and intercostal muscles.  (Knowledge of 
pleural membranes is not required.) 
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1.2.6 describe how air is breathed in and out (contraction/relaxation of the 
intercostal muscles and movement of diaphragm causing pressure 
changes, and volume so air is sucked in or forced out of the lungs), 
and the changes that take place in the composition of the air. 

 
1.2.7 understand that muscles need energy to do work (contract). 
 
1.2.8 know that aerobic respiration occurs in cells when oxygen is available.  

During aerobic respiration chemical reactions within the cell, 
controlled by enzymes, use glucose and oxygen to release energy 
and produce carbon dioxide and water.  Some energy is lost as heat.  
Write a word equation to describe aerobic respiration.  

 
1.2.9 know the balanced symbol equation for aerobic respiration: 
 C6H12O6 + 6O2 → 6CO2 + 6H2O (+ energy) 
 
1.2.10 understand that in the absence of oxygen, anaerobic respiration may 

occur.  Anaerobic respiration is less efficient than aerobic respiration.  
Energy is released from glucose and lactic acid is produced.  Oxygen 
debt may occur in muscles  as a result of anaerobic respiration – 
oxygen debt is the amount of oxygen required by the body after a 
period of intense exercise (and hence after having respired 
anaerobically).   

 
1.2.11 understand the physiological effects of exercise on: 
 

• breathing (Short term effects: breathing rate increases to provide 
the oxygen and remove carbon dioxide. Long term effects: the 
body becomes more efficient at transporting oxygen) 

 
• heart rate (Short term effects: heart rate increases, cardiac output 

increases.  Long term effects: heart muscle strengthened, heart 
muscle becomes more efficient) 

 
• the body (Short term effects: during intense exercise the body’s 

temperature rises, messages sent from brain to skin make it 
sweat, heat is lost from the body as a result of evaporation of 
sweat and blood is diverted to capillaries under the skin causing it 
to redden. Long term effects: improves general health and 
wellbeing). 
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1.3 Movement and the human body 
 

Medical staff such as doctors and physiotherapists, as well as sports 
scientists, are interested in movement.  If we are to understand movement we 
need to know how the central nervous system sends information to bring 
about movement and how joints work to facilitate that movement.  The 
movement of a joint may become impaired due to injury or disease and 
require medical intervention.  A sports scientist may wish to analyse the 
movement of an athlete to understand how their performance may be 
improved.  This topic introduces you to the essential science needed to 
understand movement in the human body. 

 
You need to: 

 
1.3.1 understand that muscles contract in response to signals from the 

nervous system which is comprised of the central nervous system (the 
brain and spinal cord) and the peripheral nervous system.  Nerve 
impulses are mainly electrical and are carried in nerve cells, or 
neurones. 

 
1.3.2 describe the action of antagonistic muscles (e.g. biceps and triceps). 

 
1.3.3 understand the role of muscles in moving bones which act as simple 

levers (e.g. the arm) and use the equation: 
 

moment = force x perpendicular distance between force and point of turning 
 

1.3.4 know the structure of a synovial joint and its parts (cartilage, 
ligaments, synovial fluid and synovial membrane). 

 
1.3.5 understand the function of cartilage, synovial fluid and ligaments in a 

synovial joint. 
 

1.3.6 understand that disease (limited to osteoarthritis) and injury (e.g. torn 
ligaments) can result in limited movement of joints.  The body can 
repair itself but some injuries may take a long time to recover from.  
Recognise that badly damaged joints can replaced by artificial joints. 

 
1.3.7 analyse movement (walking, running, cycling) using distance-time and 

velocity-time graphs. 
 

1.3.8 select and use the equations: 
 

speed = distance
time

 

 

acceleration (or deceleration) = change in velocity
time

 

 
1.3.9 use velocity-time graphs to determine acceleration and distance 

travelled. 
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1.3.10 interpret information on modelling and monitoring particular 
movement sequences (e.g. slow motion videos, photographic 
frames of movement) to improve sporting performance. 

 
1.4 Monitoring and improving health and fitness  
 
 In order to assess fitness and health, practitioners will often start by taking a 

detailed medical history of a person. This will help them make decisions 
about any further tests that may require to be done. This information can help 
them decide on the most appropriate health or rehabilitation programme for 
the individual. 

 
You need to: 

 
1.4.1 describe how basic information is collected in an initial health or 

fitness assessment (pulse rate, temperature, blood pressure, height, 
body mass, aerobic fitness, gender, age, family/personal medical 
history). 

 
1.4.2 understand that lifestyle factors (e.g. food, alcohol consumption, 

smoking, exercise, and stress) can adversely affect health and 
fitness.  

 
1.4.3 understand the short term and long term impact of excessive alcohol 

consumption on the body.  Be aware that individuals can also 
become addicted to alcohol. 

 
 Short term 
 Alcohol depresses the central nervous system.  It interferes with 

communication between nerve cells, by interacting with the receptors 
on some cells.  As a result excessive alcohol consumption can result 
in slurred speech, excessive talking, disruptive sleep, nausea and 
vomiting. 

 
 Long term 
 Excessive alcohol consumption can damage internal organs.  

Examples limited to cirrhosis of the liver (irreversible scarring of the 
liver).  Healthy liver cells die and the dead cells are replaced by 
fibrous tissue.  The liver is no longer able to complete its functions 
(i.e. metabolism of carbohydrates, proteins and fats, detoxification 
and excretion of waste products from the body) so effectively. 

 
1.4.4 understand that NHS recommendations for alcohol consumption are 

intended to lower the risk of long term damage from alcohol. 
 

1.4.5 explain why personal medical or fitness information must be 
recorded, stored and made available to other people on the health or 
fitness practitioner team.  Show an awareness of ethical implications 
of recording information. 

 
1.4.6 be able to take appropriate measurements to monitor pulse rate, 

breathing rate and recovery time.  Interpret data on pulse, breathing 
and recovery rates. 

 
1.4.7 use data to calculate pulse, breathing and recovery rates. 
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1.4.8 be able to calculate daily energy requirements and the Body Mass 
Index from measurements of mass (kg) and height (m) using the ratio 
mass/height 2: 

 

2

massBMI 
Height

 

 
1.4.9 be able to interpret body mass index data and meaning of categories.  

Be aware of the limitations of BMI, particularly for children and 
athletes such as rugby players, weight lifters etc. 

 
1.4.10 describe key elements of a training programme (aerobic exercise, 

muscular exercise, stretching, core stability, balance) designed to 
improve general fitness. 

 
1.4.11 use data to assess the health or fitness of an individual. 
 

Practical work should be contextualised to the topic.  Practical work may include:  
 
• developing fitness programmes 

 
• monitoring the changes that take place in the body during and after exercise 

 
• taking baseline measurements such as height, weight, BMI, heart rate, ventilation 

rate, total lung capacity and the tidal volume, and monitoring these physiological 
changes during and after exercise 
 

• calculating the recovery rate after differing amounts of aerobic exercise 
 

• using video to analyse movement (walking, running) 
 

• constructing velocity-time, distance graphs from real time date (e.g. of athlete 
running 200 m). 
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 Topic 2. Materials for a Purpose 
 

In order to construct or form any object we need to make decisions about the 
materials that will need to be used. Choosing the right materials can have a major 
effect on the success and performance of the object. In this topic we will examine 
how an understanding of materials can improve our lives. 

 
2.1  People, organisations and industry 

A large number of people are employed in manufacturing industry, all of 
which depends upon using materials to make products. These industries 
make a significant economic contribution to our society. The manufacture of 
goods also needs regulation to safeguarded consumers and users. This is 
carried out by people and organisations involved in checking the standards of 
items we buy and use. 
 

You need to: 
 
2.1.1 understand that materials scientists are involved in the development 

and manufacture of new materials and products. 
 
2.1.2 understand how scientists can test new products for fitness for 

purpose, quality, safety and consistency. 
 
2.1.3 explain the need for product standards (limited to quality, safety and 

consistency). 
 
2.1.4 recognise the economic contribution of materials-based industries 

(such as the automotive, aerospace and steel manufacturing 
industries) to the local and national economy. 

 
2.2  Selecting materials for a purpose 

 
If we are to choose the right material for a purpose we need to have a good 
knowledge of materials and their properties.  In this section we will examine 
how the properties of a material fit it for purpose. 
 
 
Note to the Teacher 
 
This section expects candidates to be able to apply their knowledge and 
understanding of materials in the following areas: 
 
Clothing Clothing including sports clothing, protective clothing and 

footwear. 
 
Sports Clubs, rackets, bicycle frames, protective equipment (e.g. 

cycle helmet).   
 
Transport Car/aircraft/boat body parts, parts for rockets and space 

shuttle, engine parts. 
 
Medical Uses Orthopaedic joint replacement, prosthesis, dentures, 

surgical equipment. 
 
Table 2.3 and 2.4 list some key materials with examples of their uses. 
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You need to: 
 
2.2.1  know how the following terms are used to describe the properties of 

materials: 
• stiffness/flexibility 
• toughness/brittleness 
• tensile (breaking) strength 
• hardness 
• density 
• durability 
• thermal conductivity 
• electrical conductivity. 

 
2.2.2 know how to test materials for tensile strength, hardness, density, 

electrical conductivity and ability to absorb shock. 
 
2.2.3 recall the main classes of materials (metals and alloys, polymers, 

ceramics, composites).  Give examples of each class of material. 
 
2.2.4 explain the properties of metals and polymers in terms of bonding 

models (see table 2.2). 
 
2.2.5 recognise that there are important exceptions to the general properties 

of metals and polymers (e.g. lead is a soft metal; mercury is a liquid at 
room temperature; Kevlar®  is relatively hard and strong). 

 
2.2.6 know that an alloy is a mixture of two elements one of which is a 

metal.  Explain the difference in malleability, hardness and strength of 
alloys and pure metals. 

 
2.2.7 know that a composite material is made from two or more materials 

combined in such a way that the individual materials are easily 
distinguishable.  Recognise that wood, plywood, glass fibre, carbon 
fibre composites and concrete are examples of composite materials. 

 
2.2.8 describe the properties of composites and explain the properties of 

composites in terms of properties of their components. 
 
2.2.9 explain why the mechanical properties of fibre-based composites 

depends upon the direction of an applied force. 
 
2.2.10 know that a smart material can change their properties in response to 

an external stimulus.  Explain how the properties of Lycra®.  
Thinsulate®, Kevlar® and Gore-Tex® fit the materials for purpose.  
Explain the properties of these materials in terms of their structure 
(see table 2.3). 
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2.2.11 use the following relationships to compare materials: 
 
 

Density = 3

mass (g)
volume (cm )

 

 
 
 

Stress (N/cm2) = 2

force (N)
cross-sectional (cm )

 

 
 
 

Hooke's Law: 
Force  =  Constant  x  Extension 
  (N)          (N/cm)            (cm) 

 
 

 
2.2.12  be able to interpret data (ability to absorb shock, strength of material, 

density, flexibility, resistance to corrosion, biological inertness, 
electrical and insulating properties) to assess the suitability of material 
for a purpose. 

 
2.2.13 give examples of materials used in sports equipment, clothing, 

car/aircraft parts, and medicines (see table 2.3 and 2.4). 
 
2.2.14 explain the selection of materials for a particular function and why this 

has changed over time.  The explanation for the selection of a material 
should be in terms of the properties, cost, environmental impact, 
durability and sustainability of the materials available. 

 
2.2.15 explain why it is often a combination of properties that makes a 

material suitable for a particular job.  



GCSE in ADDITIONAL APPLIED SCIENCE 17 

 

Table 2.2 

Material General properties Bonding model Explanation of properties 

Metals • High tensile 
strength 

• Good thermal and 
electrical 
conductors 

• Malleable 
• Hard 

Closely packed positive 
centres in a sea of electrons. 
The electrostatic force 
between the positive centres 
and electrons holds the 
metal together. 

. 

Electrical conductivity in terms of free 
electrons which can move through the 
structure. 

Malleable. There are no rigid bonds 
which means layers can slide over 
each other. 

Hardness. Atoms are close packed 
together and so it is difficult to 
penetrate into the structure. 

Polymers • May be flexible or 
rigid depending 
upon manufacture 

• Most polymers are 
biologically inert 

• Poor thermal / 
electrical 
conductors 

Simple model of long chains 
entangled with one another. 

Polymers, (e.g. poly(ethene)) contain 
long molecules that lie side by side. 
These can slide past each other so 
making the material flexible. 

Short polymer chains have weaker 
forces of attraction between than 
longer ones. A stronger material is 
made by making the polymer chains 
longer. 

Chains can be made to chemically 
link together (crosslinking).The 
polymer molecules cannot slide 
over each other. This makes 
materials stronger and less flexible. 
It also gives materials higher 
melting temperatures. 

 
Table 2.3 
Material Properties and uses Structure and properties 

Lycra®  This is a stretchy artificial fibre used to make 
sports clothing, and combined with other 
fibres to make comfortable clothing with a 
snug fit. 
Lycra® is lightweight but is not damaged by 
sunlight, sweat or detergents. 

The molecules have a stretchy section that 
makes the material soft and rubbery, and a 
rigid section that makes it tougher than 
rubber. 

Thinsulate
®  

Thinsulate® fibres are used to make clothing 
warm. The fibres also absorb very little 
water, so they still keep you warm if the 
clothes get wet. 
 

Thinsulate® fibres are much thinner than 
most other artificial fibres. The fibres form a 
dense tangled web that trap air and reflect 
heat. This reduces heat loss. 

Kevlar® Kevlar® is a very strong and relatively light 
artificial fibre. 
It does not melt and has a high 
decomposition temperature. 
It is woven to make a material that is used 
for light and flexible body armour. It is also 
used as armour plating in aircraft engines 
and armoured vehicles. 

Kevlar® is strong and tough because its 
chemical structure allows it to form tiny rods 
that pack close together and these 
‘molecular rods’ form extra bonds between 
them. 

Gore-Tex®  Gore-Tex® is a fabric that is designed to 
keep you dry in the rain without getting 
sweaty. 

Gore-Tex® contains a layer of plastic based 
on the polymer PTFE. This contains very 
many tiny holes called pores. Each pore is 
too small for water droplets to pass through, 
but is big enough to let water molecules from 
sweat pass through. This makes a 
'breathable' fabric. 
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Table 2.4 

Materials Examples of  Uses 

Wood Historically used to make the shaft of golf clubs, tennis rackets 
and boats. 

Steel alloys/ Stainless steel Bicycle frames, car body parts, golf club heads. 

Aluminium alloys Bicycle frames, tennis rackets, golf club head, aircraft bodies. 

Titanium Bicycle frames, golf club heads, aircraft engines, hip ball and 
socket, joints, surgical implements. 

Composite materials Bicycle frames, shells of cycle helmets, golf club shafts. 

Composites are also used to make aircraft parts including wings 
and sometimes whole air frames and yachts.  

Ceramics Tiles on the space shuttle, spark plugs, catalytic converters. 

Polymers The foamed polymer liner of bicycle helmets (commonly expanded 
polystyrene). 

Kevlar - Shrapnel-resistant shielding in jet aircraft engines, sports 
shoes. 

Implants and prosthetics. 

 
 

Practical work should be contextualised to the topic and can be based on the different 
properties of materials and their suitability for different functions:  

 
• testing trainers/footwear and their suitability for different sports 
 
• testing materials for a particular function e.g. grip for tyres, shoes 
 
• testing materials for sports equipment e.g. tennis racquet, golf club 
 
• testing clothing materials for their ability to help regulate temperature (insulation etc) 
 
• measuring density and strength of materials to assess suitability for a particular 

application 
 
• testing the ability of materials to absorb shock (for use in protective equipment) 

 
• making an alloy and testing its properties 

 
• making a plastic from potato starch 

 
• making a thermosetting plastic. 
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Topic 3: Scientific Detection 
 
Analytical scientists work in a wide range of different industries and agencies 
e.g. Forensic Science Service, water companies, Environment Agency, medical 
laboratories and pharmaceutical companies. In this topic you will develop your 
knowledge and understanding of the work of analytical scientists and how they are 
applied to solve problems, particularly in the contexts of analytical and forensic 
sciences.    
 
3.1 People and procedures 

It is important that analytical laboratories run reliable services. For this reason 
they are carefully managed to ensure that they follow standard procedures 
carefully, with equipment that is correctly calibrated. Public laboratories are 
accredited to ensure a set of standards are maintained.  

 
You need to: 

 
3.1.1 know one example each of the roles of people with scientific expertise 

who are employed in environmental protection, consumer protection 
and law enforcement (e.g. Environmental Protection Officers, Public 
Health Analysts and Scene of Crime Officers). 

 
3.1.2 explain why public laboratories have a system of accreditation. 

 
3.1.3 recognise the importance of regularly checking and maintaining 

laboratory equipment. 
 
3.2  Background science 
 

In order to understand how you can accurately analyse samples you need to 
know some background science. You have already dealt with some of the 
essential ideas elsewhere in the course but below are listed some additional 
science that you need to be familiar with to complete this section. 

 
You need to: 

 
3.2.1 know that a metal and non-metal can bond together to form an ionic 

compound. Ionic compounds are made of positive metal ions and 
negative non-metal ions which are held together by strong 
electrostatic attraction. 

 
3.2.2 explain why ionic compounds have high melting points.  

 
3.2.3 recognise that many (but not all) ionic compounds are soluble in 

water. 
 

3.2.4 understand that a precipitation reaction occurs when two separate 
solutions, containing soluble ions, are mixed together to form an 
insoluble compound,  State the name of the precipitate given 
information on the solubility of compounds. 
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3.2.5 know that non-metal atoms bond can bond with other non-metal 
atoms to form molecules in which the atoms are held together by 
covalent bonds. 

 
3.2.6 understand that the bond between atoms within a molecule are strong 

but the forces between molecules are weak. 
 
3.2.7 explain the low melting point and boiling point of many compounds in 

terms of the weak forces between molecules. 
 
3.2.8 know the symbols of elements and be able to work out the formula of 

simple compounds. 
 
3.2.9 know that the relative atomic mass of an element is the mass of 

an element relative to other elements. 
 
3.2.10 calculate the relative formula mass from relative atomic masses and 

the formula of a compound. 
 
3.2.11  know that the relative formula mass of a compound in grams is known 

as one mole of the substance. 
 
3.2.12 understand that the mole allows us to count particles (atoms, 

molecules).  
 
3.2.13 calculate the number of moles from mass and relative formula 

mass). 
 
3.2.14 understand that the nucleus in all cells contains DNA. Analysis by 

‘genetic profiling’ can be used to show the similarity between two DNA 
samples, for example in criminal and paternity cases.  Know that DNA 
is unique to individuals (except for identical twins). 

 
3.3 Carrying out analysis 

 
In this section you will learn about some of the techniques used by analytical 
scientists to carry out analysis of materials and samples. Examples of 
appropriate contexts in which you are expected to use analytical techniques 
include forensic analysis, environmental analysis, public health analysis, 
medical laboratories and food science. 
 
 
Note to the Teacher 
 
The analytical techniques, their uses and the calculations/ interpretations are 
limited by table 3.3 on page 23 & 24. The table also gives examples of 
contexts in which these tests are used.  
 

 
You need to: 
 
3.3.1 explain how representative samples can be collected for analysis 

(e.g. water samples from streams/rivers, landfill sites or household 
water supplies). 

 
3.3.2 state the information required when collecting and storing samples for 

analysis (e.g. water samples). 
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3.3.3 explain how to prevent the deterioration or contamination of a sample 
(water samples from streams/rivers or household water supplies). 

 
3.3.4 know the difference between qualitative and quantitative analysis. 
 
3.3.5 describe the uses of paper chromatography, gas chromatography 

(GC) and high performance liquid chromatography (HPLC) to identify 
and/or separate substances present in a mixture and give examples of 
their uses. 

 
3.3.6 know that substances are separated in chromatography by the 

movement of a solvent (the mobile phase) over  a medium (the 
stationary phase). 

 
3.3.7 explain the separation of molecules in chromatography in terms 

of the differences in the relative attraction of different molecules 
for the mobile and stationary phases. 

 
3.3.8 suggest a suitable technique to analyse a sample and explain the 

choice of the technique (techniques restricted to those in table 3.3). 
 
3.3.9 be able to carry out an analysis (acid-base titration, flame tests, 

precipitation reactions, further chemical tests, paper chromatography, 
microscopy from table 3.3). 

 
3.3.10 be able to display data from an analytical technique in a suitable 

manner (table, bar graph, line graph). 
 
3.3.11 be able to use and interpret data from analytical investigations to draw 

valid conclusions. (Analytical techniques and interpretations restricted 
to those required in table 3.3). 

 
3.3.12 be able to perform calculations using titration results (restricted to 

those described in table 3.3). 
 
3.3.13 be able to interpret simple DNA profiles. 
 
3.3.14 understand that uncertainty in measurements can arise from both 

random errors and systematic errors. 
 
3.3.15 recognise the limitations of the data obtained from analytical 

investigations. 
 
3.3.16 discuss the ethical issues that arise from the storage of personal 

information on data bases e.g. DNA data on police or medical 
database. 

 
Practical work should be contextualised to the topic and should be based on 
activities that include identifying compounds and determining concentrations. 
Examples of practical activities may include: 

 
• carrying out simple titrations to analyse samples (e.g. concentration of vinegar 

in a sample, the amount of citric acid in a flavoured chewing gum) 
 
• sampling and analysing water samples for metal ions, pH and oxygen content. 
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• using flame tests to identify ions: sodium, potassium, calcium, and copper 
 
• using precipitation reactions to test for calcium, copper, iron (II), iron (III), lead, 

chloride and sulfate ions 
 

• using dilute acid and limewater in testing for carbonates 
 

• using separation techniques to analyse coloured mixtures (e.g. pen inks, food 
dyes, lipstick by paper chromatography)  

 
• using a microscope to compare and identify pollen grains, seeds and fibres. 
 
• using dataloggers to measure oxygen levels, pH or metal  ion concentration. 
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Table 3.3 Analytical Techniques 
The analytical techniques and their uses that candidates need to be familiar with in this section (3.3) are limited to those below.  
 

Technique Use Examples of Contexts Calculation/ Interpretation 

Acid-base 
titrations  

Measure the concentration of 
an acid using simple acid-base 
titration.  

Water analysis, food 
standards (e.g. concentration 
ethanoic acid in vinegar), 
quality assurance. 

Calculate the mean titre. 
Substitute data into a given expression to calculate 
concentration (one step calculation).  

Flame tests  Determine the presence of 
sodium, potassium, barium, 
calcium, copper. 

Water analysis, environmental 
analysis and forensics. 

Infer the presence of ions from the colour of a flame. 

Test with 
sodium 
hydroxide 
solution 

Provide information about the 
presence of Ca2+, Cu2+,Fe2+, 
Fe3+ and Pb2+.  

Water analysis, environmental 
analysis and forensics. 

Use test results to draw conclusions about the possible 
ions present in a sample. 

Further 
chemical tests 

Test for carbon dioxide using 
limewater. 
Test for carbonates. 
Use of barium chloride solution 
to test for sulphates. 
Use of nitric acid followed by 
silver nitrate solution to test for 
chlorides. 

Water analysis (e.g. testing 
stream water, water from 
mines and land-fill sites) and 
forensics. 
 

Use test results to draw conclusions about the ions 
present in a sample. 

 
 

Table continued overpage 
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Table 3.3 continued 

Technique Use Examples of Contexts Calculation/ Interpretation 

Paper 
chromatography  

Separate and identify 
components in a mixture (e.g. 
food dyes/lipstick). 

 

Forensics (e.g. analysis of 
coloured substances at a 
crime scene).  
Food science (e.g. examine 
food colourings in food). 

Identify components in a mixture by comparing the 
chromatogram to that of known compounds. 

Gas 
chromatography 

Separate and measure air 
pollutants. 
Drugs in hair samples. 
 

Analysis of air quality.  
Forensic science.  
Monitoring of athletes for 
drug use. 

Use a gc trace from an analysis to identify an unknown 
using retention time. Recognise that it is possible for 
two different substances to have the same 
retention time. 

High performance 
liquid 
chromatography 

Drugs in blood/ hair samples. Forensics.            
Monitoring athletes for drug 
use. 

Use an hplc trace from an analysis to identify an 
unknown using retention time. Recognise that it is 
possible for two different substances to have the 
same retention time. 

Genetic profiling Identifying DNA. Forensics/paternity 
cases/medical (inherited 
diseases). 

Compare the information from DNA profile to identify a 
match. 

Microscopy  Compare and identify fibres, 
hair and pollen. 

 

Forensics, archaeology. Identify fibres, hairs or pollen by matching images. 

Observe the distinctive features of fibres (e.g. pattern, 
colour or texture) using a microscope. 

Observe the distinctive features of pollen grains 
include colour, surface pattern and size with a 
microscope. 

Use of dataloggers/ 
electrodes 

Determine oxygen content, pH 
and metal ions using data 
loggers with oxygen sensors, 
ion-selective electrodes or pH 
electrode. 

Water analysis (e.g. stream 
water, water from land-fill 
sites). 

Interpret data from water samples. 
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Topic 4: Producing Food for the Future 
 
There is a growing global demand for food.  In order that we can have sufficient high 
quality food to feed the global population, agriculture makes use of scientific progress 
to improve yields and quality. The use of some production techniques has led to 
controversy and this has resulted in the rise of ‘organic farming’.  We will examine 
some of the reasons behind the controversy in food production.  We will also look at 
how science is used to study the nature and production of foods, the causes of 
deterioration, the principles underlying food processing, and the improvement of 
foods for the consuming public. 
 
4.1  People and regulation 
 Scientists are employed in a wide variety of roles in agriculture and the food 

industry.  They may help improve food quality and yields, monitor food 
production and monitor the impact of food production on the environment.  
They also ensure food production and processing standards are maintained, 
and public health and safety is safeguarded; enforcement officers are 
employed by various organisations to monitor standards. 

 
You need to: 

 
4.1.1 recognise that food production and agriculture needs to be regulated 

in order to protect public safety and maintain animal welfare. 
 

4.1.2 explain the need for enforcement officers to monitor the food chain 
(e.g. environmental health practitioners and factory inspectors). 

 
4.1.3 recognise that agriculture and food scientists are involved in studying 

crops and farm animals to improve the quality and yields.  They also 
may monitor the effect of various methods of crop production on the 
biodiversity of an area. 

 
4.2 Food production 

Production of good quality food lies at the heart of agriculture. However there 
is more than one approach to managing the production of food with various 
claims being made about the quality of the food produced and the 
effectiveness of the different methods, as well as concerns about 
environmental impact of different systems. 

 
You need to: 

 
4.2.1 know that as crops grow they remove essential nutrients from the soil 

that need to be replaced (use of artificial fertilisers, soil dressings and 
organic sources of nutrients e.g. manure). 

 
4.2.2 understand that plants need nitrogen, phosphorous, potassium and 

magnesium for healthy growth and the effects of deficiencies of these 
nutrients on the plants.  Know that nitrogen is found in chlorophyll; 
phosphorous is found in ATP, an enzyme involved in energy transfer; 
and potassium is important in water regulation by controlling the 
opening and closing of stoma. 

 
4.2.3 interpret data to show how intensive farming increases crop yield by 

using artificial fertilisers, pesticides, fungicides and herbicides. 
 

4.2.4 draw and label diagrams of plant cells.  Understand the function of the 
following parts: cell membrane, cytoplasm, nucleus; plus cell wall, 
chloroplast, vacuole. 
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4.2.5 understand the importance of photosynthesis whereby green plants 
and other photosynthetic organisms use chlorophyll to absorb light 
energy and convert carbon dioxide and water into glucose, producing 
oxygen as a by-product.  The chemical reactions of photosynthesis 
within the cell are controlled by enzymes.  Know the word equation for 
photosynthesis.  (Details of the enzymes involved in photosynthesis 
are not required.) 

 
4.2.6 explain how intensive farming increases food production by using 

controlled environments.  Controlled environments allow the 
management of conditions such as temperature, light and ventilation 
and the amount of carbon dioxide that is available for photosynthesis 
in plants. 

 
4.2.7 know that fertilisers are water soluble and some fertilisers can be 

prepared by neutralisation reactions (e.g. ammonium sulfate). 
 
4.2.8 describe how organic farming keeps animals under more natural 

conditions and that alternative methods are used in crop production 
such as the use of natural pesticides and natural fertilizers, and 
mechanical methods of eliminating weeds. 

 
4.2.9 discuss the advantages and disadvantages of organic and intensive 

farming (food quality, cost, animal welfare, crop yields, effect on 
environment, public opinion and awareness). 

 
4.2.10 understand the difference between selective breeding and  genetic 

modification. Genetic modification also allows the genes from an 
unrelated organism to be transferred. The new organism with the 
inserted genes has the genetic information for one or more new 
characteristics. Selective breeding is the process of breeding the 
animals with the characteristics you want with other animals with 
those characteristics to produce more animals with good 
characteristics over many generations. 

 
4.2.11 discuss the advantages and disadvantages of selective breeding and 

the use of GM in the food industry.   
 
4.2.12 assess how crop growth is affected by factors such as plant density, 

light levels and the use of fertilisers. 
 
4.2.13 understand what is meant by biodiversity, the variety or number of 

different species in an area, and why it is important. Understand the 
need for and issues associated with the collection of reliable data and 
ongoing environmental monitoring.  Appreciate how mathematical 
modelling can be used to analyse environmental interactions and 
predict trends. 

 
4.2.14 understand the principles of sampling, the need to collect sufficient 

data and use of appropriate statistical analysis. (Details of statistical 
tests are not required.) 

 
4.2.15 use quadrats to investigate the abundance of species.   
 
4.2.16 understand how farming methods can impact on biodiversity (e.g. use 

of pesticides, fertilisers and land drainage).  Interpret data to assess 
the impact of different methods of crop production on biodiversity. 

 
4.2.17 investigate how crop growth is affected by factors such as plant 

density, light levels and the use of fertilisers. 
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 4.3 Food processing  
 
 Food is processed before it reaches the consumer. This may be done for a 

variety of reasons. Food processing can lengthen the life of a perishable 
product; it may enhance/change flavours etc. Food processing needs to guard 
against contamination from harmful bacteria which can cause food poisoning 
etc. 

 
You need to: 

 
4.3.1 be able to describe the use of bacteria, yeast, and other fungi in food 

production (bread, wine, beer, yoghurt and cheese). 
 
4.3.2 understand the different stages in the processing of yoghurt, cheese 

and beer.  Interpret information on yoghurt, cheese and beer 
production. 

 
4.3.3 know the optimum conditions for the growth of bacteria (suitable 

temperature, moisture, food source) and the significance of this in 
food production. 

 
4.3.4 explain why non-homogenised milk separates into two layers. 
 
4.3.5 describe how milk can be homogenised.  This is achieved by pumping 

milk at high pressure through narrow tubes and explain how this 
affects the size of fat globules in milk resulting in an emulsion.  

 
4.3.6 understand that food spoilage occurs.  It may be accelerated by 

storage conditions and is often due to bacterial and fungal action. 
 
4.3.7 explain different ways in which the growth of bacteria is slowed down 

or stopped (refrigeration, freezing, heating, drying, salting, smoking, 
pickling (lowering pH)). 

 
4.3.8 understand that pasteurisation is a process which slows microbial 

growth in food and recognise that it can be used to treat a number of 
foods including beer, milk and fruit juice. 

 
4.3.9 understand that milk is pasteurised by heating sufficiently to kill some 

pathogens. This does not sterilise the milk since the food will still 
deteriorate with time. 

 
4.3.10 understand how food preparation areas are kept free of bacteria 

(personal hygiene, disinfectants, detergents, sterilisation, disposal of 
waste, control of pests e.g. insects, mice and rats).   

 
4.3.11 explain how cross contamination of food can be prevented. 
 
4.3.12 know that food poisoning is caused by the growth of microorganisms, 

usually bacteria, and by the toxins they produce when they grow.   
 
4.3.13 give examples of bacteria that cause food poisoning 

(Campylobacter sp., E.coli, Salmonella sp.) and know the common 
symptoms for food poisoning (stomach pains, vomiting, diarrhoea). 

 
4.3.14 interpret data on the growth of microorganism (colony counts, 

turbidity). 
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4.3.15 discuss the potential impact of the contamination of food products, 
with bacteria (e.g. by commercial food preparation outlets). 

 
Practical work should be contextualised to the topic and may include: 

 
• investigating factors that affect the growth of plants 

• investigating the effect of plant density on productivity 

• collecting information on the  biodiversity of farm land 

• carrying out fermentation to produce alcohol 

• investigating yeast in food production 

• making fertilisers by neutralisation reaction 

• making yoghurt 

• investigating the factors affecting the rate of bacterial growth 

• investigating the different type of bacteria in milk 

• comparing the number of bacteria in bottled water and other water 
samples (e.g. tap water). 
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 Chemical symbols and formulae 

 
You need to know the chemical symbols for the following elements and be able to 
classify them as metals or non-metals.  You also should be able to name an element 
given one of these symbols. 
 

ELEMENTS 
Metals Non-Metals 

Element Symbol Element Symbol 
Aluminium Al Hydrogen H 
Calcium Ca Chlorine Cl 

Magnesium Mg Nitrogen N 
Sodium Na Phosphorus P 

Potassium K Sulfur S 
Silver Ag Carbon C 
Iron Fe Oxygen O 
Lead Pb   

Copper Cu   

 You need to know the chemical formulae for the following compounds and be able to 
name the compound given one of these formulae. 

 
COMPOUNDS 

Compound Formula 
Carbon dioxide CO2 

Water H2O 

Hydrochloric acid HCl 

Sulfuric acid H2SO4 

Sodium chloride NaCl 

Nitric acid HNO3 

Silver nitrate AgNO3 

Copper carbonate CuCO3 

Copper sulfate CuSO4 

Sodium hydroxide NaOH 

Potassium nitrate KNO3 

Potassium sulfate K2SO4 

Ammonium nitrate NH4NO3 

Ammonia NH3 
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 SI Units 
 

You need to know how to measure and/or calculate the following quantities, using 
the correct units and their symbols: 

 

Quantity Units/symbols 

Mass kilogram/kg;  gram/g;  milligram/mg;  microgram/μg 

Length kilometre/km;  metre/m;  centimetre/cm; 
millimetre/mm;  micrometre/μm 

Volume cubic metre/m3;  cubic decimetre/dm3  
cubic centimetre/cm3 (millilitre/ml) 

Time hour/h;  minute/min;  second/s 

Temperature degrees Celsius/°C; Kelvin/K 

Chemical quantity mole/mol 

Density gram per cubic centimetre/g cm−3;  
kilogram per cubic metre/kg m−3 

Concentration gram per cubic decimetre/g dm−3;  
mole per cubic decimetre/mol dm−3 
gram per 100 cubic centimeters/g100 cm-3 
milligram per cubic centimeters/mg cm-3 

Force Newton/N 

Energy/work Kilojoule/kJ; joule/J 

Concentration gram per cubic decimetre/g dm-3 

mole per cubic decimetre/mol dm-3 

Tensile strength  N/m2; n/cm2 

Blood Pressure Millimetres mercury/mmHg 
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Unit 2: Science Skills at Work 
 
 About this unit  
 

In this unit you will learn about the skills needed to carry out practical procedures in 
the laboratory, industry and commercial work place.  You will learn how to develop 
skills that enable you to: 
 
1. Manage Health and Safety 
 
2. Devise and carry out scientific investigations. 
 
These skills will be developed in the following areas: 
 

• Science and Health 
• Materials for a Purpose 
• Scientific Detection 
• Producing Food for the Future. 

 
Scientists classify things (e.g. materials and organisms), obtain or make things 
(e.g. testing chemicals, obtaining products from organisms), and monitor and control 
changes (e.g. chemical reactions, the activities of organisms).  In their work, they use 
a wide range of materials and scientific equipment.  They need to be able to work 
with scientific equipment, apparatus and materials correctly. 
 
Scientists carry out experiments, making measurements and observations, either in a 
laboratory or 'in the field'.  They use a wide range of materials and equipment.  Often 
they follow standard procedures.  At other times, scientists have to devise 
procedures for themselves.  Sometimes the unexpected happens, and they have to 
deal with this. 
 
This unit is assessed through controlled assessments – practical tasks set by 
WJEC.  
 

 What you need to learn  
 

1. Manage Health and Safety  
 
Scientific work can be dangerous, yet accidents among scientists are rare.  This is 
because scientists are always aware of the hazards they deal with and of the need to 
work safely.  You will need to assess risks for the collection of numerical and other 
data and manage risks when using practical techniques, carrying out standard 
procedures and solving practical problems. In order to do this you need to: 

 
• be aware that work based activities are governed by legislation (e.g. 

Management of Health and Safety at Work Regulations, COSHH) 
 

• identify hazard warning signs/symbols for biological, chemical and physical 
hazards, including radioactive substances, understand their significance and 
know appropriate safety procedures 
 

• use chemical 'safety sheets' to identify chemical hazards 
 

• identify the risks that arise from carrying out procedures 
 

• suggest control measures to reduce risk 
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• carry out risk assessments for activities performed in the workplace 
 

• follow health and safety procedures to manage risk. 
 
In order to become competent at managing health and safety your teacher will train 
you how to carry out a risk assessment.  You will be taught to do this through the 
investigations and practical work you do as part of the course.  This will be assessed 
through a controlled assessment task.  This task will be based upon the type of 
activity that you will have done as part of your practical programme and will be clearly 
related to a work context. 
 
2. Devise and carry out scientific investigations 
 
You will perform a range of practical exercises to develop the following skill areas.  
While carrying out this work, you need to think about how the techniques or skills 
which you use could be applied or useful in the workplace. 
 
Later on in the course you will take practical tasks under controlled conditions which 
has been set for all candidates by WJEC. 
 
When you carry out an investigation you need to develop the skills that enable you 
to: 
• devise methods to solve problems 

• plan a method to solve a problem/ answer a question 
• write standard procedures 

 
• carry out standard procedures  

 
• collect primary data 

 
• process primary and secondary data 

 
• analyse and interpret primary and secondary data 

 
• draw evidence-based conclusions 

 
• assess the validity and quality of evidence 

 
• evaluate methods used to solve practical problems. 
 
Your practical tasks will be in each of the areas of Science and Health, Materials for 
a Purpose, Scientific Detection and Producing Food for the Future.  What follows are 
examples of investigations and practical activities that will allow you to develop these 
skills in the four contexts you are studying in unit 1. 
 
Science and Health 
 
Organisations that use science to assist in dealing with our health include clinics, 
rehabilitation units, sports centres and hospitals.  Practitioners in these fields need to 
take basic measurements to monitor our health.  Many health practitioners will also 
be interested in our mobility, for example a sports scientist may be interested in a 
persons movements to see how they can advise them to run faster.  The practical 
work that you conduct in this aspect of the specification introduces you to these 
measurements and concepts. 
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Your practical work could involve the following: 
 
• developing fitness programmes 

 
• monitoring the changes that take place in the body during and after exercise 

 
• taking baseline measurements such as height, weight, BMI, heart rate, ventilation 

rate, total lung capacity and the tidal volume, and monitoring these physiological 
changes during and after exercise 
 

• calculating the recovery rate after differing amounts of aerobic exercise 
 

• using video to analyse movement (walking, running) 
 

• constructing velocity-time, distance graphs from real time date (e.g. of athlete 
running 200 m). 

 
Materials for a Purpose 
 
Why do we use composite materials in place of wood in tennis rackets?  What type of 
properties does a material need to be incorporated into a bicycle helmet ?  How does 
a scientist make decisions about the materials needed to make aircraft wings?  
These are the sorts of questions that material scientist need to answer.  This section 
enables you to start developing the skills necessary to test materials for a purpose. 
 
Your practical work could involve the following: 
 
• testing trainers/footwear and their suitability for different sports 
 
• testing materials for a particular function e.g. grip for tyres, shoes 
 
• testing materials for sports equipment e.g. tennis racquet, golf club 
 
• testing clothing materials for their ability to help regulate temperature 

(insulation etc) 
 
• measuring density and strength of materials to assess suitability for a particular 

application 
 
• testing the ability of materials to absorb shock (for use in protective equipment) 
 
• making an alloy and testing its properties 

 
• making a plastic from potato starch 

 
• making a thermosetting plastic. 
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Scientific Detection 
 
Analytical scientists work in a wide range of different industries and agencies e.g. 
Forensic Science Service, water companies, Environment Agency, medical 
laboratories and pharmaceutical companies.  Analytical scientists use scientific 
techniques to identify and match substances and objects.  Analytical scientist need to 
know how to collect a representative sample (e.g. water sample from a river, sample 
a batch of prepared tablets, material from a crime scene).  They need to be able to 
select an appropriate method to analyse the sample so that they will obtain the right 
information from the test.  They will then need to display and interpret the findings of 
their work so that they can make valid conclusions. 
 

 Your practical work could include the following: 
 

• carrying out simple titrations to analyse samples (e.g. concentration of vinegar in 
a sample, the amount of citric acid in a flavoured chewing gum) 

 

• sampling and analysing water samples for metal ions, pH and oxygen content 
 

• using flame tests to identify ions: sodium, potassium, calcium, and copper 
 

• using precipitation reactions for calcium, copper, iron (II), iron (III), lead, chloride 
and sulfate ions 

 

• using dilute acid and limewater in testing for carbonates 
 

• using separation techniques to analyse coloured mixtures (e.g. pen, inks, food 
dyes, lipstick by paper chromatography) 

 

• using a microscope to compare and identify pollen grains, seeds and fibres 
 

• using dataloggers to measure oxygen levels, pH or metal ion concentration. 
 

Producing Food for the Future 
 
How can we produce high quality food for the future?  Is there a cost to the 
environment as a result of changes in agricultural practises?  How can we ensure 
that food is processed so that it is safe and appealing to the consumer?  These are 
all questions that occupy scientists involved in food production.  In this section you 
are introduced to some of the scientific skills that are needed for you to investigate 
the production and processing of food. 
 

Your practical work could involve the following: 
 

• investigating factors that affect the growth of plants 
 

• investigating the effect of plant density on productivity 
 

• collecting information on the  biodiversity of farm land 
 

• carrying out fermentation to produce alcohol 
 

• investigating yeast in food production 
 

• making fertilisers by neutralisation reaction 
 

• making yoghurt 
 

• investigating the factors affecting the rate of bacterial growth 
 

• investigating the different type of bacteria in milk 
 

• comparing the number of bacteria in bottled water and other water samples (e.g. 
tap water). 
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3 ASSESSMENT 
 
 3.1 Assessment Objectives 
 

Candidates will be required to demonstrate their ability to: 
 
AO1 Recall, select and communicate their knowledge and understanding of 

science 
 
AO2 Apply skills, knowledge and understanding in applied contexts  
 
AO3 Analyse and evaluate evidence, make reasoned judgements and draw 

conclusions based on evidence.  
 
The weighting of assessment objectives across examination components is as 
follows. 

 
 AO1 AO2 AO3 Total 

Unit 1:  Science at Work 
Written Paper 18%  16%  6% 40% 

Unit 2:  Science Skills at Work 
Controlled Assessment  9% 27% 24% 60% 

Total Weighting 27% 43% 30% 100% 

 
 3.2 Scheme of Assessment 

 
Assessment for unit 1 of GCSE Additional Applied Science is tiered, i.e. an 
externally-assessed unit targeted at the grade ranges of A*-D (higher tier) and C-G 
(foundation tier), while unit 2, controlled assessment, caters for the full range of 
ability.  In unit 2 questions and tasks will be designed to enable candidates to 
demonstrate what they know, understand and can do.  A candidate may enter for one 
tier only at any particular examination sitting. 
 

Tier Grades Available 
Higher A*, A, B, C, D 

Foundation C, D, E, F, G 
 
Candidates who narrowly fail to achieve Grade D on the higher tier will be awarded 
Grade E. 
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Unit 1:  Science at Work  
(60 marks, 1 hour, 40% weighting) 
 
Candidates enter for either foundation or higher tier. 
Each tier consists of short, and longer structured, compulsory questions marked by 
WJEC. 
 
Mapping of Assessment Objectives against Marks Awarded 
 

 AO1 AO2 AO3 
Unit 1 FT 27 24 9 

Unit 1 HT 27 24 9 
 
 
Unit 2:  Science Skills at Work  
(100 marks, controlled assessment, 60% weighting) 
 
This unit meets all the regulations for controlled assessment laid down by the 
regulatory authorities. 
 
The controlled assessment is worth 60% of the total marks available for the 
specification. 
 
The controlled assessment is a compulsory part of GCSE Additional Applied 
Science.  It is untiered.  Controlled assessment complements the external 
examination by offering a distinct means of assessing the ability of candidates to: 
 
• devise methods to solve problems  
 
• assess risks for the collection of numerical and other data  
 
• manage risks when using practical techniques, carrying out standard procedures 

and solving practical problems  
 
• evaluate methods used to solve practical problems  
 
• collect primary data  
 
• process primary and secondary data  
 
• analyse and interpret primary and secondary data  
 
• assess the validity and quality of evidence  
 
• draw evidence-based conclusions.  
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Controlled assessment activities will be contextualised to the topic areas: 
 

• Science and Health 

• Materials for a Purpose 

• Scientific Detection 

• Producing Food for the Future. 
 
Candidates will be required to carry out three tasks (tasks A, B and C) for the 
controlled assessment.  

 
• Task A: Risk assessment of a work-based activity  

• Task B: Practical activity 

• Task C: Practical activity. 

 
 
Guidelines for Marking Controlled Assessment 

 
Mark Scheme: Summary 

 

 Task A Task B Task C Grand 
Total 

Managing Safety 12 0 0 12 

Devising Methods 0 9 9 18 

Collecting and Recording Data 0 12 12 24 

Making Sense of Data 0 12 12 24 

Evaluating 0 8 8 16 

Total 12 41 41 94 

 
Please note that the communication mark is awarded after the completion of all three tasks 
and is a reflection of a candidate’s performance in all three tasks. 
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Generic Mark Scheme for Task A 
 

 Level 1 Level 2 Level 3 

M
an

ag
in

g 
Sa

fe
ty

 

The candidate identifies some hazards and risks 
associated with the activity. Not all significant 
hazards or risks are identified. 
 
The candidate demonstrates a limited ability to 
communicate their knowledge and understanding 
of safety issues. 
 
The candidate makes limited use of appropriate 
English (spelling/grammar) and scientific 
language.  His/her work is limited by poor 
structure. 

 

The candidate writes a risk assessment which 
identifies the significant hazards with the activity 
and risks associated with the activity. (S)he 
identifies some suitable control measures. 
 
The candidate demonstrates a reasonable ability 
to communicate their knowledge and 
understanding of safety issues.  
 
The safety report is clearly presented with a 
largely appropriate and accurate use of English 
(grammar and spelling).  
 
(S)he often uses scientific language and 
terminology appropriately. 

 

The candidate writes a complete and suitable risk 
assessment for the activity.  (S)he accurately 
describe all the reasonable hazards and risks 
associated with the activity. Where necessary, 
(S)he identifies suitable and sensible control 
measures for hazards/risks listed. 
 
The candidate demonstrates an ability to 
communicate their knowledge and understanding 
of safety issues to a high standard. 
 
The safety report is presented to a high standard 
with an appropriate and accurate use of English. 
(S)he consistently uses language (including 
scientific language) accurately and appropriately. 

 
1-4 5-8 9-12 

Total Available Marks:  12 

 
 Zero marks to be awarded where there is insufficient evidence to achieve a mark at level 1. 
 



GCSE in ADDITIONAL APPLIED SCIENCE 39 

 

Generic Mark Scheme for Task B and C 
 

 Level 1 Level 2 Level 3 

D
ev

is
in

g 
M

et
ho

ds
 

The candidate outlines a brief method to solve a 
practical problem. (S)he makes a plan to devise 
some relevant data without necessarily controlling 
variables. 
 
Some equipment is identified for the task. 
Guidance may be required. 
 
The candidate makes limited use of appropriate 
English (spelling and grammar) and scientific 
language. 
 

The candidate independently devises a method to 
solve a practical problem which, with some changes or 
elaboration, could be followed by another person. 
(S)he identifies the equipment needed for the task.  
 
The candidate presents their work using English 
(grammar and spelling) that is largely appropriate and 
accurate.  (S)he often uses scientific language and 
terminology appropriately. 

The candidate independently devises a 
method to solve a practical problem, 
described in a series of well ordered steps, 
which would enable the investigation to be 
carried out by another person. 
 
The candidate presents their work logically 
and using good English (spelling and 
grammar) to a high standard to communicate 
meaning clearly. 
 

1-3 4-6 7-9 

Total Available Marks:  9 

 
Zero marks to be awarded where there is insufficient evidence to achieve a mark at level 1. 
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Generic Mark Scheme for Task B and C 
 

 Level 1 Level 2 Level 3 Level 4 

C
ol

le
ct

in
g 

an
d 

R
ec

or
di

ng
 D

at
a 

The candidate uses procedures 
to collect data of low quality or of 
limited value or relevance. The 
quantity of data may be limited 
 
 

1 

The candidate uses procedures to 
collect mainly appropriate data of 
reasonable quality.  The quantity of 
data is adequate for purposes of 
investigation.  
 

2-3 

The candidate uses procedures to collect 
data of high quality. The data is suitable 
and relevant to their investigation. The 
candidate collects a wide range of data 
for the investigation.  
 

4-5 

 

The candidate partially records 
data or observations into a given 
template. 
 
 
 

The candidate records data or 
observations into a given template. 
Records are complete and 
presented to reasonable standard.  
 
 

The candidate independently devises 
methods to record data. Their records of 
data are clear and largely error free. 
 
 

The candidate independently 
devises their own format for 
recording results and accurately 
records data or observations to an 
appropriate degree of precision. 
Their data is recorded to a high 
standard and is easy to follow. All 
units correctly recorded. 

1 2-3 4-5 6-7 

   Total Available Marks:  12 
 
Zero marks to be awarded where there is insufficient evidence to achieve a mark at level 1. 
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Generic Mark Scheme for Task B and C 
 

 Level 1 Level 2 Level 3 Level 4 

M
ak

in
g 

Se
ns

e 
of

  D
at

a 

The candidate carries out very 
simple and limited processing of 
data. A very limited attempt to 
analyse and interpret data. (S)he 
gives a simple statement of 
findings. 
 
The candidate makes limited use 
of appropriate English 
(spelling/grammar) and scientific 
language. 
 
The candidate demonstrates a 
limited ability to structure the 
work in an appropriate way. 
 
 
 

The candidate carries out some 
appropriate processing of data. 
Some attempt to analyse and 
interpret data. (S)he gives a brief 
but clear conclusion largely 
consistent with the data. (S)he 
identifies and explains some 
patterns within the data. 
 
There is some appropriate use of 
English (spelling/grammar) and 
scientific language to communicate 
meaning.  
 
The candidate demonstrates some 
ability to structure their work to 
convey meaning. 

The candidate carries out mainly suitable 
and appropriate processing of data.  
The candidate makes an appropriate 
interpretation of the data using mainly 
appropriate methods of analysis. 
(S)he gives detailed  conclusions largely 
consistent with the evidence. 
 
The candidate uses mainly appropriate 
and accurate English (spelling/grammar) 
and scientific language to communicate 
their scientific understanding. 
 
The work is well structured and logically 
argued with relatively minor errors. 

The candidate carries out the 
suitable and appropriate processing 
of data, transforming data into useful 
information.  
 
The candidate makes a detailed 
interpretation of data using suitable 
methods of data analysis. All their 
work can be easily followed. (S)he 
makes detailed conclusions 
consistent with the evidence. 
(S)he identifies and explains all the 
patterns within the data. 
 
The candidate uses an appropriate 
and accurate use of English 
(spelling/grammar) and scientific 
language to communicate their 
scientific understanding.  
 
The work is logically argued and is 
well structured.  
 

1-3 4-6 7-9 10-12 

 Total Available Marks:  12 

 
Zero marks to be awarded where there is insufficient evidence to achieve a mark at level 1. 
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Generic Mark Scheme for Task B and C 
 

 Level 1 Level 2 Level 3 

Ev
al

ua
tin

g 

The candidate gives a simple evaluation of the 
investigation/ procedure. 
 
 

1 

The candidate gives a clear evaluation of their 
investigation/ procedure.  
 
 

2 

The candidate gives a detailed evaluation of their 
investigation/procedure. They suggest 
suitable/relevant improvements to their method. 
 

3-4 
The candidate makes a limited assessment of the 
validity or quality of data. 
 

1 

The candidate makes an assessment of the 
validity and quality of evidence. 
 

2 

The candidate makes a detailed assessment of 
the validity and quality of data. 
 

3-4 

  Total Available Marks:  8 
 
Zero marks to be awarded where there is insufficient evidence to achieve a mark at level 1. 
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Controlled Assessment: Mapping of Assessment Objectives 
 

Mapping against raw marks AO1 AO2 AO3 Total Task 
Total 

Task A Managing Safety 4 6 2 12 12 
Task B Devising Methods 3 6  9 

41 Collecting and Recording Data  12  12 
Making sense of Data 2  10 12 
Evaluating   8 8 

Task C Devising Methods 3 6  9 

41 Collecting and Recording Data  12  12 
Making Sense of Data 2  10 12 
Evaluating   8 8 

Total  14 42 38 94 94 
 

Mapping against % weighting AO1 AO2 AO3 Total 
% 

Task 
Total 

Task A Managing Safety 2.6 3.8 1.3 7.7 8 
Task B Devising Methods 1.9 3.8  5.7 

26 Collecting and Recording Data  7.7  7.7 
Making Sense of Data 1.3  6.4 7.7 
Evaluating   5.1 5.1 

Task C Devising Methods 1.9 3.8  5.7 

26 Collecting and Recording Data  7.7  7.7 
Making Sense of Data 1.3  6.4 7.7 
Evaluating   5.1 5.1 

Total %  9 27 24 60 60 
 
 3.3 Quality of Written Communication 
 
 For components involving extended writing (all units) candidates will be assessed on 

the quality of their written communication within the overall assessment of that 
component. 

 
Mark schemes for these components include the following specific criteria for the 
assessment of written communication:  
 
• legibility of text; accuracy of spelling, punctuation and grammar; clarity of 

meaning; 

• selection of a form and style of writing appropriate to purpose and to complexity 
of subject matter; 

• organisation of information clearly and coherently; use of specialist vocabulary 
where appropriate. 
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4 AWARDING, REPORTING AND RE-SITTING 
 
 GCSE qualifications are reported on an eight point scale from A* to G, where A* is 

the highest grade.  The attainment of pupils who do not succeed in reaching the 
lowest possible standard to achieve a grade is recorded as U (unclassified) and they 
do not receive a certificate. 

 
 This is a unitised specification which allows for an element of staged assessment.  

Units may be re-taken once only (with the better result counting) before aggregation 
for the subject award.  However, at least 40% of the assessment must be taken at 
the end of the course, to satisfy the requirement for terminal assessment and the 
results from the terminal assessment must contribute to the subject award.  
Therefore, any previous results for the unit(s) that are being used to satisfy the 
requirement for 40% terminal assessment cannot contribute to the subject award, 
even if they are better than the results achieved at the end of the course. 

 
 Results for a unit have a shelf-life limited only by the shelf-life of the specification.  A 

candidate may retake the whole qualification more than once. 
 

Individual unit results are reported on a uniform mark scale (UMS) with the following 
grade equivalences. 
 
 

GRADE MAX. A* A B C D E F G 

Unit 1  
(weighting 40%) 80 72 64 56 48 40 32 24 16 

Unit 2  
(weighting 60%) 120 108 96 84 72 60 48 36 24 

Subject Award 200 180 160 140 120 100 80 60 40 
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5 ADMINISTRATION OF CONTROLLED ASSESSMENT 
 

Regulations for controlled assessment are defined for the three stages of the 
assessment: 
 
• task setting 
• task taking 
• task marking. 
 
For each stage the regulatory authorities have specified a certain level of control to 
ensure authenticity and reliability. 
 
The controlled assessments are untiered and differentiation is by outcome. 
 
 
TASK SETTING  
 
A high level of control is specified for all tasks. 
 
The WJEC will provide a choice of comparable tasks from which centres will select 
the ones they wish to use with their candidates.  The tasks will be varied annually. 
 
The Tasks 

For controlled assessment candidates are required to complete three tasks: 
 
• A risk assessment activity (Task A) 
 
• Two practical tasks (Task B and Task C). 
 



GCSE in ADDITIONAL APPLIED SCIENCE 46 

TASK TAKING  
 
Medium control is specified for all aspects apart from authentication of 
research which is limited control. 
 

• Authenticity Control 
All work, with the exception of research for a task, must be carried out under 
informal supervision.  Each piece of work must be authenticated by the 
candidate and teacher and must be solely that of the named candidate.  

 
Research for the tasks can be carried out under limited supervision but it is 
required that a significant amount of the work is done during class time under 
the supervision of the teacher so that the teacher is in a position to 
authenticate the work.  It is permissible for some preparatory work to be 
undertaken outside the lesson situation. 

 

• Feedback Control 
Teachers can comment on the research work done by candidates e.g. on the 
nature of the research a candidate has adopted. 
Any support for a candidate should be dated and logged. It should clearly 
indicate the exact nature of the advice. In some cases it may be minimal and 
give candidates a steer in the right direction; in other cases it may be detailed 
and needs to be borne in mind in the final assessment. 

 

• Time Control 
The total time allocated to the completion of each task is specified with each 
published task.  Candidates with specific learning difficulties can be given 
extra time as defined in Access Arrangements, Reasonable Adjustments and 
Special Consideration – General and Vocational Qualifications. 

 
Task A 
Research.  It is recommended that the whole period available is limited to two 
50 minute sessions, one of which can be used to research the hazards. 

 
Task B 
The practical activity should occupy approximately 1.5 hours while the 
interpretation, analysis and evaluation should be completed in 2 hours. 

 
Task C 
The practical activity should occupy approximately 1.5 hours while the 
interpretation, analysis and evaluation should be completed in 2 hours. 

 

• Collaboration control 
Candidates must complete all work independently unless a task specifically 
allows for collaboration.  Where collaboration is required to complete a task, 
each candidate's work must be clearly definable and candidates must give 
their own individual responses. 

 

• Resources Control 
Candidates’ access to resources is determined by those available to the 
centre and exercises and/or methods may be adjusted according to limitations 
locally in a centre.  Reasonable adjustments can be made to the resources 
available for candidates who need special equipment (e.g. for a disability).  
Centres should contact WJEC where there is doubt or concern over the 
adjustments that need to be made and the impact that it will have on the 
fairness of the assessment. 
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TASK MARKING 
 
Task A 
 
Managing safety should be assessed in the work of each candidate. 
 
Task B and C 
 
The work of each candidate should be assessed in each of the following fields: 
 
• Collecting and Recording Data 
• Making Sense of Data 
• Evaluating 
• Devising Methods. 
 
When assessing candidates the following points need to be kept in mind: 
 
1. The bands are hierarchical, however, a "best fit" approach should be adopted, 

i.e. minor shortcomings at one level can be overcome by candidate's clearly 
meeting the additional demands of a higher level. 

 
2. Centres are required to annotate work to show which level is achieved in each 

field and to indicate the evidence for the achievement of the level and position 
within the level. 

 
3. The marks for each of the fields should be entered into the table on the 

controlled assessment cover sheet and the authenticating declarations by the 
candidate and teacher/lecturer signed and dated. 

 
4. A single mark for each assessment needs to be submitted. 
 
Centres will be informed of the submission dates of the samples and documentation 
for the controlled assessment in the published Examiners Timetable. 
 
Authentication of Controlled Assessments 
 
Candidates are required to sign that the work submitted is their own and 
teachers/assessors are required to confirm that the work assessed is solely that of 
the candidate concerned and was conducted under the required conditions.  A copy 
of the authentication form, which forms part of the cover sheet for each candidate’s 
work, will be provided by WJEC.  It is important to note that all candidates are 
required to sign this form, and not merely those whose work forms part of the sample 
submitted to the moderator.  Malpractice discovered prior to the candidate signing the 
declaration of authentication need not be reported to WJEC but must be dealt with in 
accordance with the centre’s internal procedures. 
 
Before any work towards the controlled assessment is undertaken, the attention of 
candidates should be drawn to the relevant JCQ Notice to Candidates.  This is 
available on the JCQ website (www.jcq.org.uk) and included in Instructions for 
Conducting Controlled Assessments.  
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Annotation of Controlled Assessment 
 
This should be achieved by annotation of the candidates' controlled assessment 
tasks i.e. in the margin or in the text.  This should be brief and to the point.  Attention 
should be drawn to where candidates provide evidence of attaining a certain level of 
performance in relation to the assessment objectives or where there are clear errors 
(e.g. errors of fact, interpretation, definition and theory) and where the work is 
irrelevant.  Annotation is to help the moderator understand more fully how the teacher 
has arrived at the mark awarded to the candidate. 
 
Internal Moderation of Controlled Assessment 
 
Centres must ensure that careful moderation is carried out where more than one 
teacher is responsible for the marking of the controlled assessment.  This is 
necessary to ensure uniformity of standards within a centre.  Where internal 
moderation is necessary the teacher assuming overall responsibility for this process 
should provide a written outline of the procedures that have been adopted for the 
external moderator. 
 
External moderation 
 
External moderation is the process whereby the marks awarded by the centre are 
checked for accuracy and consistency across centres.  This involves a moderator 
appointed by WJEC checking a sample of the work from a centre.  An internal 
assessment manual is available from WJEC each year which contains information 
about selecting a sample for external moderation and submission dates. 

 
When selecting a sample, centres should ensure that: 

 
 candidates from each teaching group are represented 

 
 in bilingual centres, work should be submitted in both Welsh and English. 

 
Centres should also send to their appointed moderator the following documents: 
 
 any relevant administration forms 

 
 copies of any detailed interpretation of the mark schemes used, especially if 

work is contextualised 
 
 any further information which may help the moderator when interpreting the work 

or marking.  
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6 GRADE DESCRIPTIONS 
 

Grade descriptions are provided to give a general indication of the standards of 
achievement likely to have been shown by candidates awarded particular grades.  
The descriptions must be interpreted in relation to the content specified by the 
specification; they are not designed to define that content.  The grade awarded will 
depend in practice upon the extent to which the candidate has met the assessment 
objectives overall.  Shortcomings in some aspects of the examination may be 
balanced by better performances in others. 
 
Grade F 

 
Candidates recall and communicate their limited knowledge and understanding of 
effects and risks of scientific developments and its applications on society, industry, 
the economy and the environment. They recognise simple inter-relationships 
between science and society. They demonstrate a limited understanding of how 
scientific applications, technologies and techniques change over time. They use a 
limited range of technical terms.  
 
They apply appropriate skills, including communication, mathematical and 
technological skills, knowledge and understanding in a limited range of practical and 
other contexts. They apply limited knowledge and ideas in different practical contexts. 
They identify simple links between evidence and explanations. Using a limited range 
of skills and techniques, they follow instructions to investigate scientific questions. 
They recognise a narrow range of risks and work safely. Candidates interpret and 
evaluate some qualitative and quantitative data and information from a limited range 
of sources. They can draw elementary conclusions having collected limited evidence. 
 
Grade C 
 
Candidates recall, select and communicate secure knowledge and understanding of 
the effects and risks of scientific developments and its applications on society, 
industry, the economy and the environment.  They describe with reasons how 
scientific applications, technologies and techniques change over time.  They use 
scientific, technical and mathematical terminology and conventions symbols and 
techniques appropriately. 

 
They apply appropriate skills, including communication, mathematical and 
technological skills, knowledge and understanding in a range of practical and other 
contexts.  They use models and scientific ideas to provide straight forward 
explanations of scientific applications.  They plan and use appropriate methods and 
apply a variety of skills to address scientific questions and practical problems.  They 
follow procedures, recognising and managing risk, to work safely and competently.  
 
Candidates analyse, interpret and evaluate a range of quantitative and qualitative 
data and information.  They recognise some of the limitations of evidence; undertake 
some evaluation and present reasons for argument.  They draw conclusions 
consistent with their evidence. 
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Grade A 
 
Candidates recall, select and communicate precise knowledge and detailed 
understanding of science and its applications, and of the effects and risks of scientific 
developments and its applications on society, industry, the economy and the 
environment.  They demonstrate a clear understanding of why and how scientific 
applications, technologies and techniques change over time and the need for 
regulation and monitoring.  They use terminology and conventions appropriately and 
consistently.  
 
They apply appropriate skills, including communication, mathematical and 
technological skills, knowledge and understanding effectively to a wide range of 
practical contexts and to explain applications of science.  They apply a 
comprehensive understanding of practical methods, processes and protocols to plan 
and justify a range of appropriate methods to solve practical problems.  They apply 
appropriate skills, including mathematical, technical and observational skills, 
knowledge and understanding in a wide range of practical contexts.  They follow 
procedures and protocols consistently, evaluating and managing risk and working 
accurately and safely.  
 
Candidates analyse and interpret critically a broad range of quantitative and 
qualitative information.  They reflect on the limitations of the methods, procedures 
and protocols they have used and the data they have collected and evaluate 
information systematically to develop reports and findings.  They make reasoned 
judgements consistent with the evidence to develop substantiated conclusions. 
 
 



GCSE in ADDITIONAL APPLIED SCIENCE 51 

 

 

7 THE WIDER CURRICULUM 
 
 Key Skills and Essential Skills Wales 
 
 GCSE Additional Applied Science will provide a range of opportunities for developing 

these skills.  The following key/essential skills can be developed through this 
specification at levels 1 and 2: 

 
• Application of Number 
• Communication 
• Problem Solving 
• Information and Communication Technology 
• Working with Others 
• Improving Own Learning and Performance. 

 
 Mapping of opportunities for the development of these skills against key/essential 

skills evidence requirements at level 2 is provided in 'Exemplification of Key/Essential 
Skills for Additional Applied Science’, available on the WJEC website. 

 
Opportunities for use of technology 

 
Candidates need to be both effective and confident users of technology in order to 
move on to a more advanced study of science.  This specification allows candidates 
to develop ICT skills in a wide range of different contexts. 
 
Opportunities for ICT include: 
 
• gathering information from the Internet and CD-ROMs 
• gathering data using sensors linked to data-loggers or directly to computers 
• using video clips to show standard procedures in the workplace and the 

applications of science at work 
• using spreadsheets and other software to process data 
• using animations and simulations to visualise scientific ideas 
• using software to present ideas and information on paper and on screen. 
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Spiritual, Moral, Ethical, Social and Cultural Issues 
 
 The specification provides a framework and includes specific content through which 

individual courses may address spiritual, moral, ethical, social and cultural issues.  It 
aims to provide a stimulus for students to develop an understanding of the 
usefulness and limitation of scientific method and so appreciate its applicability in 
everyday life.  An examination of scientific and contemporary issues is therefore an 
integral part of the course. Some examples are given in the following table. 

 
Issue Opportunities for teaching the issues during the 

course 
Ethical implications of 
selected scientific ideas 

3.2.14 understand that the nucleus in all cells contains 
DNA. Analysis by ‘genetic profiling’ can be used to show 
the similarity between two DNA samples, for example in 
criminal and paternity cases. 
3.3.16 discuss the ethical issues that arise from the 
storage of personal information on data bases e.g. DNA 
data on police or medical database. 
4.2.11 discuss the advantages and disadvantages of 
selective breeding and the use of GM in the food industry.   

Factors bearing on working 
with others 

Unit 2: 1.1  Managing Safety.   
 

Issues impacting on 
individuals or society 

1.4.5 explain why personal medical or fitness information 
must be recorded, stored and made available to other 
people on the health or fitness practitioner team.  Show an 
awareness of ethical implications of recording information. 
2.2.14 explain the selection of materials for a particular 
function and why this has changed over time. The 
explanation for the selection of the material should be in 
terms of the properties, cost, environmental impact, 
durability and sustainability of the materials available. 
4.2.9 discuss the advantages and disadvantages of 
organic and intensive farming (food quality, cost, animal 
welfare, effect on environment, public opinion and 
awareness). 
4.2.13 understand what is meant by biodiversity, the variety 
or number of different species in an area, and why it is 
important. 
4.3.15 discuss the potential impact of the contamination of 
food products, with bacteria, by commercial food 
preparation outlets. 

 

 
 Citizenship 
 

The applications and implications of science in society, which are inherent in the 
science specifications, encourage the development of a responsible attitude to 
citizenship.  An understanding that individuals have a collective responsibility is 
fostered in relation to various ethical issues included in the specifications such as 
food production and storage of DNA information on national databases. 
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 Environmental Issues 
 
 WJEC has taken account of the following important issues in preparing this 

specification.  It therefore provides opportunities to develop an awareness of 
environmental issues and controversies.  There are a number of opportunities to link 
with environmental issues within this specification, notability in connection with food 
production (Food and Science) and also when dealing with Scientific Detection, 
where the type of work carried out by, for example, the Environmental Agency may 
be explored. 

 
 Health and Safety Consideration 
 

Under UK law, health and safety is the responsibility of the employer.  In the case of 
most centres entering candidates for GCSE examinations this is likely to be the Local 
Education Authority or the Governing Body.  All employees, including teachers have 
a duty to co-operate with their employer on health and safety matters.  There are a 
number of regulations (notably Management of Health and Safety at Work 
Regulations 1999 and COSHH Regulations 2002 (as amended)) that require the 
completion of a risk assessment before commencing a hazardous procedure or 
activity that uses harmful microorganisms or hazardous chemicals.  The requirement 
to conduct risk assessments includes field work as well as laboratory work. 
 
When candidates are planning their own investigative work the teacher has a duty to 
check the plans before the practical work starts and to monitor the activity as it 
proceeds. 

 
 The European Dimension 
 

The approach used in constructing the specification lends itself to the establishment 
of links with other areas of study, particularly those involving economic and industrial 
understanding and environmental and health education.  It may also be used to 
illustrate the European dimension and requires consideration of the issues posed by 
different perspectives.   

 
 The approach is exemplified by various sections regarding the need for international 

co-operation such as for effective legislation governing health and safety and the 
regulation of food production and quality. 
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Appendix 1 
 
Mathematical Demands 
 
As required by the regulators, this specification provides learners with the opportunity to 
develop their skills in mathematics in scientific contexts.  The assessment materials will 
contain opportunities for candidates to demonstrate scientific knowledge using appropriate 
mathematical skills.   
 
The following areas of mathematics have been identified by the regulators as arising 
naturally from the science content in the subject criteria and are therefore expected of 
candidates.  
 
Candidates at both foundation and higher tiers should be able to: 
 

• understand number size and scale and the quantitative relationship between units 
• understand when and how to use estimation 
• carry out calculations involving +, - , x, ÷, either singly or in combination, decimals, 

fractions, percentages and positive whole number powers,  
• provide answers to calculations to an appropriate number of significant figures 
• understand and use the symbols =, <, >, ~ 
• understand and use direct proportion and simple ratios 
• calculate arithmetic means 
• understand and use common measures and simple compound measures such as 

speed 
• plot and draw graphs (line graphs, bar charts, pie charts, scatter graphs, histograms) 

selecting appropriate scales for the axes 
• substitute numerical values into simple formulae and equations using appropriate 

units 
• translate information between graphical and numeric form 
• extract and interpret information from charts, graphs and tables 
• understand the idea of probability 
• calculate area, perimeters and volumes of simple shapes. 

 
In addition, higher tier candidates should be able to: 
 

• interpret, order and calculate with numbers written in standard form 
• carry out calculations involving negative powers (only -1 for rate) 
• change the subject of an equation 
• understand and use inverse proportion 
• understand and use percentiles and deciles. 
 

Candidates are permitted to use calculators in all assessments. 
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Appendix 2 
 
Lines of Best Fit 
 
If there is a continuous relationship between the two variables plotted on a graph, a line of 
best fit should be drawn joining, or approximating to, the points.  The line of best fit may be 
straight or curved and, in higher level work, it may be used to deduce a mathematical 
relationship between the variables. 
 
In a great deal of scientific, especially biological, data there is no such continuous 
relationship.  In this case a series of straight lines should be used to join successive points.  
The values between the points cannot be shown on the graph and cannot be deduced from 
the readings.  A smooth curve should therefore only be used if there is good reason to think 
that the intermediate values would fall on that curve.  Joining points by straight lines 
indicates that the points in between recorded points are unknown and, in addition, how they 
vary between recorded points is also unknown. 
 
In some disciplines a 'line of best fit' is regarded as the norm and the possibility of straight 
line joining of points is not considered.  Therefore, an awareness of the particular 
requirements for presenting biological data is required and the need for appropriate 
explanation to enable an understanding of why this difference occurs. 
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Appendix 3 
 
Command Words and Phrases 
 
The command words and phrases used in examination papers are listed below. 
 

Calculate/work out … Implies that the candidate must produce a numerical 
answer. 

Compare … Implies that that candidate needs to describe the 
similarities and/or differences in material arising from the 
specification content or in sets of data provided. 

Complete … Implies that the candidate needs to enter the answer in 
spaces provided in a diagram, table etc. 

Describe … Implies that the candidate must state in words, or as 
diagrams, the important points of the topic. 

Draw a bar chart … Implies that: 

• for a graph where the axes are labelled and scaled 
the candidate needs to plot as bars a series of 
values; 

• for a graph where the axes are labelled and not 
scaled the candidate needs to add scales and plot as 
bars a series of values. 

Draw a graph … Implies that: 

• for a graph where the axes are labelled and scaled 
the candidate needs to plot as points a series of 
values and then draw an appropriate line; 

• for a graph where the axes are labelled and not 
scaled the candidate needs to add scales, plot as 
points a series of values and then draw an 
appropriate line. 

Explain how/why … Implies that the candidate must apply reasoning to the 
recall of theory. 

(This command phrase is not used if the answer required 
is no more than a list of reasons.) 

Give a reason/how/why ... Implies that a reason is needed which is an application of 
scientific knowledge. 

Give/name/state/write down … Implies that a concise answer is required without 
supporting evidence. 

List … Implies that a series of concise answers is required, each 
answer being written one after the other. 
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Predict … Implies that a considered answer is required without 
supporting evidence, and that the answer is based on the 
candidate making logical links between various pieces of 
information. 

Sketch a graph … Implies that the candidate needs to draw a line on a grid 
indicating a trend or pattern without the need first to plot 
a series of points. 

Suggest … Implies that there is no unique answer, and that 
candidates are expected to base the answer on scientific 
knowledge and/or scientific principles. 

Use the information … Implies that the answer must be based on information 
provided within the context of the question. 

Use your understanding/ideas 
of … to … 

Implies the concept around which the answer should be 
framed. 

What is meant by … Implies that a definition should be given, together with 
some relevant comment on the significance or context of 
the question. 
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