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WELCOME TO GCSE SCIENCES
THOUSANDS OF TEACHERS ALREADY UNLEASH THE JOY OF SCIENCE WITH OCR.

A FEW GOOD REASONS TO  
WORK WITH OCR 
• You can enjoy the freedom and excitement of teaching 

science qualifications which have been developed to help 
you inspire students of all abilities.

• We’ve built specifications with you in mind, using a 
clear and easy-to-understand format, making them 
straightforward for you to deliver.

• Our clear and sensible assessment approach means that 
exam papers and requirements are clearly presented and 
sensibly structured for you and your students. 

• Pathways for choice – we have the broadest range of 
science qualifications and our GCSEs provide an ideal 
foundation for students to progress to more advanced 
studies and science-related careers. 

• Working in partnership to support you – together 
with teachers we’ve developed a range of practical help 
and support to save you time. We provide everything 
you need to teach our specifications with confidence and 
ensure your students get as much as possible from our 
qualifications.

• A personal service – as well as providing you with lots 
of support resources, we’re also here to help you with 
specialist advice, guidance and support for those times 
when you simply need a more individual service.

DON’T FORGET  
– you can download a  

copy of this specification and  
all our support materials at 

www.ocr.org.uk/gcse2012

HERE’S HOW TO 
CONTACT US FOR 

SPECIALIST ADVICE: 
Phone: 01223 553998

Email: science@ocr.org.uk

Online: http://answers.ocr.org.uk

Fax: 01223 552627

Post: Customer Contact Centre,  
OCR, Progress House, Westwood  

Business Park, Coventry  
CV4 8JQ
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Our essential FREE support includes:

Materials
•  Specimen assessment materials and mark schemes
•  Guide to controlled assessment
•  Sample controlled assessment material
•  Exemplar candidate work
• Marking commentaries
•  Teacher’s handbook
•  Sample schemes of work and lesson plans
•  Frequently asked questions
• Past papers.

You can access all of our support at:  
www.ocr.org.uk/gcse2012

Science Community
Join our social network at www.social.ocr.org.uk 
where you can start discussions, ask questions 
and upload resources.

Services
• Answers @ OCR – a web based service where 

you can browse hot topics, FAQs or e-mail us 
with specific questions. 
Visit http://answers.ocr.org.uk

• Active Results – service to help you review 
the performance of individual candidates 
or a whole school, with a breakdown of 
results by question and topic.

• Local cluster support networks – supported 
by OCR, you can join our local clusters of centres 
who offer each other mutual support.

Endorsed publisher partner materials

We’re working closely with our publisher partner 
Oxford University Press to ensure effective delivery of 
endorsed materials when you need them.   
Find out more at: 
www.twentyfirstcenturyscience.org

SUPPORTING YOU ALL THE WAY

Our aim is to help you at every stage and we work in close consultation with 
teachers and other experts, to provide a practical package of high quality 
resources and support.

Our support materials are designed to save you time while you prepare for and 
teach our new specifications. In response to what you have told us we are 
offering detailed guidance on key topics and controlled assessment.
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ADDITIONAL APPLIED SCIENCE
Science for students interested in or best suited for a vocational approach to learning.

KEY FEATURES
• introduces work-related learning and the skills found in 

the STEM workplace 

• is an ideal foundation for students to progress to 
more-advanced studies and science-related careers

• well regarded for its proven work-related teaching 
approach to science.

POSSIBLE TEACHING ROUTES

or

or
GCSE TWENTY 

FIRST CENTURY  
SCIENCE A

GCSE GATEWAY  
SCIENCE B

OCR GCSE 
ADDITIONAL 

APPLIED 
SCIENCE 
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ADDITIONAL APPLIED SCIENCE
The specification has been designed to provide an introduction 
to some of the knowledge, understanding and skills students 
will need in the workplace or in further education or training. It 
introduces students to work-related learning and motivates them 
to take charge of their own learning experiences.

COURSE OVERVIEW

UNIT A191 – Science in Society
Topic A1: Sport and fitness
Topic A2: Health care
Topic A3: Monitoring and 
protecting the environment
Topic A4: Scientists protecting the 
public

UNIT A192 – Science of materials 
and production
Topic B1: Sports equipment
Topic B2: Stage and screen
Topic B3: Agriculture, 
biotechnology and food
Topic B4: Making chemical 
products

UNIT A193 – Science work- 
related portfolio
Controlled assessment

ASSESSMENT OVERVIEW

50 marks
1 hour written 
paper

50 marks
1 hour written 
paper

120 marks
Approx 38 Hours 

20% 
of total 
GCSE

Two external exams each of 
which:

•	 is	offered	in	Foundation	and	
Higher Tiers

•	 uses	structured	questions	
throughout

•	 assesses	the	knowledge	
and understanding of the 
specification and application 
of that knowledge and 
understanding.

}
}

20% 
of total 
GCSE

60% 
of total 
GCSE

Comprises of three elements:

•	 following	a	standard	procedure

•	 testing	the	suitability	of	material	
process or device for a particular 
purpose

•	 work-related	reports	on	the	
application of science by people 
at work in a specific context



Science 
A Levels

PROGRESSION PATHWAYS IN SCIENCE

IGCSE
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KS4 
Vocational Science 

Subjects

KS3 
Curriculum

This could be a progression route 
along a particular curriculum 
pathway. (Stage, not age 
pathways)

This could be a progression route 
however the pupils would require 
additional support.

* Offered as
Science, Additional Science, Biology, Chemistry and Physics.

Alternative qualification options



1© OCR 2012 GCSE Additional Applied Science

OCR GCSE in Additional Applied Science J251

QN 600/1220/1



2 © OCR 2012 GCSE Additional Applied Science

Contents

2 Overview of GCSE Additional Applied Science 5

1 Introduction to Additional Applied Science  4

3 Content of GCSE Additional Applied Science  7

4 Assessment of GCSE Additional Applied Science  28

5 Controlled assessment in GCSE Additional Applied Science 33

6 Support for GCSE Additional Applied Science 53

Contents
2.1 Overview of GCSE Additional Applied Science 5

2.2 Guided learning hours� 6

2.3 Aims� and learning outcomes� 6

2.4 Prior learning 6

3.1 Summary of content 7

3.2 Layout of module content 7

3.3 Unit A191: Science in Society� 8

3.4 Unit A192: Science of Materials and Production  17

4.1 Overview of the as�s�es�s�ment in GCSE Additional Applied Science 28

4.2 Tiers� 29

4.3 As�s�es�s�ment objectives� (AOs�)� 29

4.4 Grading and awarding grades� 30

4.5 Grade des�criptions� 31

4.6 Quality of written communication 32

5.1 Controlled as�s�es�s�ment tas�ks� 33

5.2 The controlled as�s�es�s�ment unit 33

5.3 Tas�k s�etting 34

5.4 Tas�k taking 34

5.5 Tas�k marking 36

5.6 Minimum requirements� for controlled as�s�es�s�ment 51

5.7 Submitting s�amples� of candidate work 51

5.8 External moderation 52

6.1 Free res�ources� available from the OCR webs�ite  53

6.2 Other res�ources� 53

6.3 Training 54

6.4 OCR Support Services�  54



3© OCR 2012 GCSE Additional Applied Science

Contents

7 Equality and Inclusion in GCSE Additional Applied Science 55

8 Administration of GCSE Additional Applied Science  56

9 Other information about GCSE Additional Applied Science 60

7.1 Equality Act information relating to GCSE Additional Applied Science 55

7.2 Arrangements� for candidates� with particular requirements�  
(including Special Cons�ideration)� 55

8.1 Availability of as�s�es�s�ment from 2014 56

8.2 Certification rules� 56

8.3 Rules� for re-taking a qualification 57

8.4 Making entries� 57

8.5 Enquiries� about res�ults� 58

8.6 Prohibited qualifications� and clas�s�ification code 59

9.1 Overlap with other qualifications� 60

9.2 Progres�s�ion from this� qualification 60

9.3 Avoidance of bias� 60

9.4 Regulatory requirements� 60

9.5 Language 60

9.6 Spiritual, moral, ethical, s�ocial, legis�lative, economic and cultural is�s�ues� 61

9.7 Sus�tainable development, health and s�afety cons�iderations� and European developments�, 
cons�is�tent with international agreements� 62

9.8 Key Skills� 62

9.9 ICT 63

9.10 Citizens�hip 63

Appendix A: Guidance for the production of electronic  64 
controlled assessment 

Appendix B: Mathematics skills for GCSE science qualifications 66

Appendix C: Physical quantities and units 67

Appendix D: Health and safety 68

Appendix E: Electrical and safety symbols 69

Appendix F: Periodic table 71



4 © OCR 2012 GCSE Additional Applied Science

1 Introduction to Additional Applied Science

This� s�pecification aims� to provide candidates� with the s�cientific unders�tanding needed to progres�s� 
to further s�tudies� of s�cience. It offers� the pers�pective of the practitioner by focus�s�ing on practical 
competencies� in contexts� where the res�ults� clearly matter:

 • it is� pre-vocational in the s�ens�e that candidates� will explore how s�cience underpins� a range of 
s�cience-related work places�

 • it builds� upon and develops� the content of GCSE Science by exploring the ways� in which 
s�cience is� applied to the areas� of activity.

Candidates� s�hould develop a greater unders�tanding of:

 • procedural and technical knowledge

 • what is� involved in being a practitioner/technician of s�cience

 • the application of s�cience in authentic work-related contexts�.

The s�pecification content has� two dis�tinctive features�:

 • there are two modules�, each of which is� bas�ed on a s�tudy of how an important part of s�cience is� 
applied in contemporary life

 • activities� are included which develop a range of practical competencies� (s�uch as� following 
s�tandard procedure and problem s�olving)� in work-related contexts�.

This� s�pecification is� s�upported by the Nuffield Foundation Curriculum Programme, the Univers�ity of 
York Science Education Group and by res�ources� publis�hed by Oxford Univers�ity Pres�s�.
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Overview of GCSE Additional Applied Science 2

2.1 Overview of GCSE Additional Applied Science

Unit A191: Science in Society

Unit A192: Science of Materials and Production

Unit A193: Science Work-related Portfolio

This� is� a tiered unit offered in Foundation 
and Higher tiers�.

Written paper
1 hour – 50 marks�
20% of the qualification
Approximately 10 ques�tions�
Candidates� ans�wer all ques�tions�.

This� is� a tiered unit offered in Foundation 
and Higher tiers�.

Written paper
1 hour – 50 marks�
20% of the qualification
Approximately 10 ques�tions�
Candidates� ans�wer all ques�tions�.

This� unit is� not tiered. 4 Standard Procedures�
Suitability Tes�t
Work-related Report
Controlled as�s�es�s�ment
Approximately 38 hours� (including a practitioner 
vis�it)� – 120 marks�
60% of the qualification

+

+
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2

2.2 Guided learning hours

GCSE Additional Applied Science requires� 120–140 guided learning hours� in total.

GCSE s�pecifications� in Additional Applied Science s�hould provide ins�ight into and experience of how 
s�cience works�, encouraging learners� to develop an unders�tanding of s�cience, its� applications� and its� 
relations�hip with the world of work. Specifications� s�hould prepare learners� to make informed decis�ions� 
about further s�tudy and training opportunities� in applied s�cience and career opportunities�. 

The aims� of this� s�pecification are to enable candidates� to: 

 • develop their knowledge and unders�tanding of s�cience and its� applications� 

 • develop their unders�tanding of the benefits�, drawbacks� and ris�ks� of s�cientific developments� for 
indus�try, the economy and s�ociety

 • develop their unders�tanding of the need for monitoring and regulation of the work of practitioners� 
in s�cience and s�cience-related indus�tries�

 • develop their awarenes�s� of ris�k factors� and their ability to as�s�es�s� potential ris�ks� and manage 
them in practical and workplace contexts�

 • develop their unders�tanding of the us�e of s�cientific protocols� and s�tandard procedures� in the 
laboratory and the work place

 • develop their unders�tanding of the s�cientific proces�s�

 • develop their practical, problem-s�olving, enquiry and s�cientific modelling s�kills� and unders�tanding 
in laboratory and work-related contexts�

 • develop their unders�tanding of the relations�hips� between data, evidence and explanations� and 
their ability to evaluate s�cientific methods�, evidence and conclus�ions�

 • develop their communication, mathematics� and technology s�kills� in s�cientific contexts�. 

Candidates� entering this� cours�e s�hould have achieved a general educational level equivalent to 
National Curriculum Level 3, or an Entry 3 at Entry Level within the National Qualifications� Framework.

2.4 Prior learning

2.3 Aims and learning outcomes
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3Content of GCSE Additional Applied Science

3.1 Summary of content

3.2 Layout of module content

Unit A191: Science in Society

Unit A192: Science of Materials and Production

The detailed s�pecification content is� dis�played in tabular format, des�igned to provide a teacher-friendly 
approach to the content. This� allows� teachers� to s�ee, at a glance, links� between the development of 
s�kills� and unders�tanding of how s�cience works�, and the knowledge and unders�tanding of different 
s�cience ideas� and contexts�.

The outline s�tructure is� as� follows�:

In each topic, s�ection 1 is� about people and organis�ations� and s�ections� 2 to 4 are about the s�cience 
involved in the topic. 

Statements in bold will only be assessed on Higher Tier papers.

The units� in this� s�pecification cover the techniques� and procedures� common to s�port and fitnes�s�, 
healthcare, monitoring and protecting the environment and public, production of s�ports� equipment, 
food and chemicals�, and thos�e involved in the s�tage and s�creen. Some lend thems�elves� to practical 
work by the candidate. Others� lend thems�elves� to information gathering from s�econdary s�ources�. 
Candidates� s�hould s�tudy thes�e techniques� within relevant contexts�. The practical and res�earch s�kills� 
gained during the cours�e will be mainly as�s�es�s�ed in A193, the controlled as�s�es�s�ment unit. 

• Sport and fitnes�s�
• Health care
• Monitoring and protecting the environment 
• Scientis�ts� protecting the public

• Sports� equipment
• Stage and s�creen
• Agriculture, Biotechnology and food 
• Making chemical products�

• Us�es� the content from A191 and A192

Unit A193: Science Work-related Portfolio
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3

Topic A1: Sport and fitness
Overview
Large numbers� of people take part in s�port and fitnes�s� training. The s�port or fitnes�s� coach collects� 
evidence to diagnos�e the s�tate of the pers�on’s� fitnes�s� or performance in order to s�ugges�t a s�uitable 
training programme.

Sport and fitnes�s� facilities� us�e qualified practitioners� to deliver their s�ervices�.

1.  des�cribe two examples� of local organis�ations� that provide s�port or fitnes�s� facilities� for the 
community, des�cribe their provis�ion and unders�tand the impact they have on the local and 
wider community

2.  des�cribe the roles� of two qualified practitioners� working at s�port or fitnes�s� facilities�, des�cribe 
the types� of s�cientific and technical s�kills� they need to perform their job roles� (to include 
coaches� and pers�onal trainers�)�

3.  unders�tand the regulatory factors� that affect the practitioner working at s�port and fitnes�s� 
facilities�, to include health and s�afety and how the regulations� impact on the work they do.

Any s�port or fitnes�s� programme s�tarts� with a proces�s� of bas�eline as�s�es�s�ment.

1.  dis�tinguis�h between the terms� lifes�tyle (alcohol and tobacco cons�umption, and s�tres�s�)�,  
health (medication, previous� treatments�, pers�onal his�tory (previous� injuries�, operations�, 
pregnancies� )�)�, and fitnes�s� (aerobic, s�tamina and s�trength)�

2.  understand why the risk to a client must be assessed before any fitness programme is 
started, in order to avoid risk or injury to the client and litigation against the practitioner

3.  des�cribe how bas�ic information is� collected in an initial health or fitnes�s� as�s�es�s�ment (puls�e 
rate, temperature, blood pres�s�ure, height, body mas�s�, aerobic fitnes�s�, gender, age)�

4.  calculate and interpret body mas�s� index data and recall ranges� of BMI for underweight, 
healthy weight, overweight, and obes�e

5.  recall and des�cribe how the equipment is� us�ed to meas�ure a pers�on’s� puls�e, 
temperature (clinical thermometer, liquid crys�tal and electronic s�ens�or)�, blood pres�s�ure 
(s�phygmomanometer and electronic s�ens�or)�

6.  interpret given information and perform calculations� on puls�e rate, fitnes�s� determination, 
temperature, blood pres�s�ure, height and body mas�s�

7. recall and us�e the equation:

  BMI = 
body mas�s� (kg)�–––––––––––––

[height (m)�]2

8.  unders�tand how lifes�tyle factors� can advers�ely affect fitnes�s�, to include food, drink, exercis�e 
and s�tres�s�.

Sport and fitnes�s� practitioners� need to unders�tand how the human body functions�. 

1.  name and locate the parts� of the human breathing s�ys�tem (limited to ribs�, intercos�tal mus�cles�, 
diaphragm, lungs�, trachea, bronchus�, bronchioles� and alveoli)�

2. unders�tand how the s�tructure of thes�e parts� is� related to their function

3.3 Unit A191: Science in Society

A1.1 People and organisations

A1.2 Assessing fitness

A1.3 The human body
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3

Topic A1: Sport and fitness

3. name and locate the parts� of the heart (limited to valves�, left and right atria and ventricles�)�

4.  unders�tand how the s�tructure of the blood ves�s�els� are related to their function, to include 
valves� in veins� to prevent backflow, thick walls� of arteries� to withs�tand pres�s�ure, thin walls� of 
capillaries� to allow exchange with s�urroundings�

5.  recall the compos�ition of the blood (red blood cells�, white blood cells� and platelets�)� and the 
functions� of each component

6.  unders�tand how res�piration takes� place in cells�, how oxygen, glucos�e, carbon dioxide and 
lactic acid (as� was�te products�)� are involved and how all thes�e chemicals� are trans�ported in the 
blood 

7.  describe and explain the body’s response to changes in temperature (temperature 
receptors in the skin, changes in blood flow through skin capillaries, sweating and 
shivering)

8.  explain and unders�tand the role of the kidneys� (an unders�tanding of how the kidneys� work 
is� not required)�, to include excretion of urine and water, maintenance of fluid balance and 
removal of toxic by-products�

9.  des�cribe the general s�tructure of joints�, (bone, cartilage, ligaments�, tendons� and mus�cles�)� and 
explain the role of thes�e parts� of a joint

10.  apply the principle of turning moments to interpret given data on forces and distances 
from a joint.

Sport and fitnes�s� training programmes� are monitored, and s�ometimes� modified, to ens�ure the 
pers�on progres�s�es� towards� des�ired goals�.

1. us�e event time and dis�tance data to calculate s�peed

2. recall two examples� of performance enhancing drugs� that can be detected by tes�ting urine

3.  interpret given information on modelling and monitoring particular movement 
sequences to improve sporting performance

4.  des�cribe as�pects� of a training programme des�igned to improve general fitnes�s�, including a 
mus�cle-building exercis�e and an aerobic fitnes�s� exercis�e

5.  des�cribe the role of the phys�iotherapis�t in the treatment of a s�keletal-mus�cular injury, to 
include as�s�es�s�ing the injury and devis�ing a s�et of exercis�es� to aid recovery

6. des�cribe a s�et of exercis�es� that would be carried out to treat one s�keletal-mus�cular injury

7. des�cribe elements� of good practice, including the ability to:

 • develop a detached yet pers�onal relations�hip with the client

 • make judgements� when a client’s� s�tatements� and evidence conflict

 • recognis�e the importance of team work

 • cons�ider the whole pers�on, including family, workplace and community contexts�.

8.  unders�tand the need for effective communication s�kills� (able to as�k ques�tions�, to lis�ten, to 
explain and to s�eek clarification by reinterpreting client s�tatements�)�.

A1.4 Monitoring and improving performance
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3

Topic A2:  Health care

Overview

This� topic focus�es� on emergency care, GP referral to s�pecialis�t s�ervices� and antenatal and pos�tnatal 
care. It demons�trates� key s�tages� in diagnos�is� and treatment.

Quality health care s�ervices� rely on many kinds� of trained practitioner and their organis�ations�.

1.  des�cribe two examples� of local organis�ations� that provide health care for the community, 
des�cribe their provis�ion and unders�tand the impact they have on the local community, e.g. 
health centres�, hos�pitals�, opticians� and dentis�ts�

2.  des�cribe and explain features� of the National Health Service (makes� health care available to 
all citizens�, can provide s�pecialis�t care not available locally, monitors� national trends�, plans� 
s�uitable health care and allocates� res�ources� where and when they are needed)�

3.  des�cribe the roles� of two qualified health care practitioners� and des�cribe the s�cientific 
and technical s�kills� they need to perform their job role, e.g. doctors�, nurs�es�, nutritionis�ts�, 
pharmacis�ts�, opticians� and dentis�ts�

4.  unders�tand the regulatory factors� that affect health care practitioners�, to include health and 
s�afety and how the regulations� impact on the practitioner and the work they do

5.  unders�tand the advantages� of regular contact between health care practitioners� and their 
patients�, to include knowing medical his�tory and increas�ing trus�t

6.  unders�tand the importance of education and public information about health, to include 
vaccination, lifes�tyle improvements�, available treatments�, operation s�ucces�s� rates� and pos�t 
treatment s�urvival times�.

Medical and paramedical s�taff mus�t res�pond quickly and appropriately to a great variety of 
emergencies�.

1.  recall and unders�tand how paramedics� and triage nurs�es� prioritis�e emergency patients� s�o that 
thos�e in a critical condition get medical attention firs�t

2.  des�cribe and explain how the accident and emergency department of a hos�pital manages� its� 
res�ources� to ens�ure their mos�t effective and efficient us�e, to include triage, practice for major 
incidents�, as�s�es�s�ing need and ens�uring s�taff and equipment are available

3.  recall factors� in a pers�on’s� medical or lifes�tyle his�tory that s�hould be dis�clos�ed before 
treatment begins� (limited to s�ymptoms�, current medication, alcohol or tobacco cons�umption, 
general level of phys�ical activity, family medical his�tory, previous� treatments�, allergies�)� and 
explain why this information is needed by a medical practitioner

4. unders�tand the GP role in referring patients� to s�pecialis�t s�ervices�

5.  unders�tand that all diagnos�tic procedures� and treatments� carry s�ome ris�k and that thes�e are 
weighed agains�t the benefits� gained

6.  unders�tand the need for medical patients� to give informed cons�ent, to include ens�uring the 
patient is� fully informed of the procedure, ris�ks� and benefits�

7.  understand why personal medical information must be recorded, stored and made 
available to other people on a healthcare practitioner team, to include to allow other 
practitioners to treat the patient, to provide information to allow the review of treatment 
practices and to allow record checks and evidence collection if things go wrong.

A2.1 People and organisations

A2.2 Emergency care and GP referrals



11© OCR 2012 GCSE Additional Applied Science

3

Topic A2:  Health care

Antenatal care generally involves� the GP as� well as� a midwife. Patients� have a right to informed 
cons�ent for any diagnos�tic procedure or treatment.

1.  des�cribe the general s�tructure and explain the function of the female reproductive s�ys�tem 
(including changes� during pregnancy and birth)�, to include the uterus�, fallopian tubes�, 
placenta, amnion, cervix and amniotic fluid

2.  unders�tand the main s�tages� in IVF, to include couns�elling, hormone treatment, collection of 
eggs�, fertilis�ation, implantation, pos�s�ibility of multiple births� and monitoring

3.  des�cribe and explain the main s�tages� in the antenatal care pathway for a healthy mother, to 
include the role of the midwife, ultras�ound and monitoring weight and blood pres�s�ure

4.  name and explain how particular conditions� that can occur during pregnancy are hazardous� 
for mother and/or child, to include ges�tational diabetes� and pre-eclamps�ia

5.  des�cribe and explain how a blood s�ample is� taken, to include applying a pres�s�ure collar to the 
upper arm, s�terilizing the s�kin, s�electing a vein, ins�erting the needle, drawing the s�ample into 
the s�yringe, depos�iting the s�ample into a s�ample tube and ens�uring the correct patient details� 
are on the s�ample tube label

6.  unders�tand how tes�ts� of glucos�e levels� in urine and blood s�amples� can lead to a diagnos�is� of 
ges�tational diabetes�

7.  unders�tand how blood tes�ts� can lead to the diagnos�is� of anaemia and birth defects� s�uch as� 
Down’s� s�yndrome and s�pina bifida

8. unders�tand how blood pres�s�ure and urine tes�ts� can lead to a diagnos�is� of pre-eclamps�ia

9.  des�cribe and explain the main s�tages� in the pos�t-natal care of a child, to include APGAR 
s�core, growth charts�, development tes�ts� and vis�its� to a clinic

10. interpret weight and height data s�hown on an infant growth chart.

A2.3 Antenatal and post-natal care
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Overview
Collecting and analys�ing reliable s�cientific evidence plays� a fundamental role in many important 
decis�ions� made at a local, national and international level. 
In this� topic, candidates� explore the importance of s�cientific evidence in the context of environmental 
protection. 
This� topic covers� the following methods� for collecting evidence:
• obs�ervation, counting and meas�urement in the lab or in the field
• the us�e of colour and tes�t kits� in analys�is�.

The work of s�cientis�ts� contributes� to environmental protection. 

1.  interpret information on the roles� of practitioners� with s�cientific expertis�e employed in 
environmental protection, the s�cientific and technical s�kills� and the regulatory factors� that 
affect the practitioner and the work they do

2.  interpret information about the work of organis�ations� res�pons�ible for gathering s�cientific 
data us�ed for environmental protection, to include monitoring indus�trial s�ites�, checking water 
pollution and flood ris�ks�, monitoring air quality and protecting wildlife.

Good laboratory practice is� es�s�ential for producing reliable evidence. 

1.  unders�tand why public laboratories� have a s�ys�tem of accreditation (checking the accuracy and 
precis�ion of their res�ults�, which gives� clients� confidence)�

2.  unders�tand that the repeatability and reproducibility of res�ults� can be increas�ed by us�ing a 
s�ys�tem of common practice and procedures�

3. unders�tand the purpos�e of proficiency tes�ts�

4. unders�tand why good laboratory practice depends� on:
 • adherence to health and s�afety regulations�
 • regular maintenance and checking of equipment and ins�truments�
 • training and continuing profes�s�ional development of s�taff.

5.  des�cribe and explain the s�tages� in the collection, s�torage and preparation of s�amples� for 
analys�is�: 

 • collect repres�entative s�amples�
 • ens�ure appropriate labelling of s�amples�
 • prevent change to or deterioration of s�amples�
 • avoid contamination of s�amples�
 • avoid tampering with s�amples�.

Data from s�ampling fres�h water and s�ea water can help to monitor climate change and 
environmental pollution.

6.  explain why environmental s�cientis�ts� with an interes�t in climate change s�ample and identify 
living organis�ms� found in the oceans�

7.  explain the us�e of indicator organis�ms� to compare levels� of pollution in fres�hwater, s�uch as� 
ponds�, s�treams�, rivers� and canals�

8.  given information about indicator organis�ms�, interpret data from the monitoring of pollution in 
fres�hwater.

Topic A3: Monitoring and protecting the environment

A3.1 People and organisations

A3.2 The need for scientific evidence
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Vis�ual examination is� a relatively low-tech method that can give quick res�ults� where fine detail is� not 
neces�s�ary for identification or meas�urement. 

1.  recall that information can be recorded in different ways� when monitoring the environment, to 
include: 

 • written des�criptions�

 • drawings�

 • photographs�

 • videos�.

2.  identify and des�cribe important features� of an image us�ed for environmental monitoring, to 
include s�harpnes�s� of focus�, contras�t, magnification and depth of field

3. compare s�imilar images� to identify s�imilarities� and differences�

4.  take readings� from a linear s�cale, including making an es�timate of a reading taken between 
graduations�

5. calculate areas�

6.  s�ugges�t reas�ons� why a given meas�urement may not be the true value of the quantity being 
meas�ured

7. s�ugges�t reas�ons� why s�everal meas�urements� of the s�ame quantity may give different values�

8. when asked to evaluate data, make reference to its repeatability and/or reproducibility
9.  understand how measurement uncertainty can arise from both random errors and 

systematic errors
10. distinguish between the accuracy and the precision of data
11. explain why a calculated area has a greater uncertainty than the measured lengths. 

Indicators� and tes�t kits� are us�ed as� s�emi-quantitative methods� for inves�tigating water quality and 
levels� of minerals� in s�oils�.

1.  recall the colours� of litmus� to s�how if a s�olution is� acid or alkali as� an example of a qualitative 
tes�t

2. recall the us�e of Univers�al Indicator as� an example of a s�emi-quantitative tes�t

3. explain the difference between qualitative, quantitative and s�emi-quantitative tes�ts�

4. interpret given data on the us�e of indicator s�olutions� to determine pH (no recall expected)�

5. interpret given data from the us�e of tes�t kits� in environmental monitoring (no recall expected)�

6. des�cribe how to meas�ure the turbidity of a water s�ample to as�s�es�s� its� quality

7. unders�tand the difference between dis�s�olved and s�us�pended s�olids� in a water s�ample

8.  interpret given data on measurements of dissolved or suspended solids in a water 
sample.

A3.3 Observation and measurement

A3.4 The use of colour in analysing soil and water
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Overview
In this� topic, candidates� explore the importance of s�cientific evidence in contexts� related to 
protecting the public from wrong-doing. Opportunities� exis�t to us�e the following contexts�: 

• cons�umer health and s�afety

• law enforcement.

The topic covers� three categories� of method for collecting evidence featuring a range of techniques� 
and procedures�, s�ome of which lend thems�elves� to hands�-on experience by candidates� while others� 
can be s�tudied us�ing s�econdary s�ources�. Candidates� s�hould explore thes�e techniques� in relevant 
contexts�. 

The work of s�cientis�ts� contributes� to cons�umer protection and law enforcement.

1.  interpret information on the roles� of practitioners� with s�cientific expertis�e who are employed 
in cons�umer protection or law enforcement, to include the s�cientific and technical s�kills� 
they need, the effect their work has� on the local community and the regulatory factors� that 
affect the practitioner in their work (to include public analys�ts� and laboratory technicians�, 
practitioners� in cons�umer protection and s�cene of crime officers� in law enforcement)�

2.  interpret information about Public Analys�ts� (to include how health and s�afety s�tandards� are 
met, monitoring food s�afety, quality labelling and compliance with legis�lation and providing 
advice and res�earch on food-borne dis�eas�es�)� and the Forens�ic Science Service (to include 
collecting, analys�ing, recording and pres�erving forens�ic evidence)�. 

A colorimeter gives� quantitative data. By us�ing s�tandard reference s�olutions�, s�cientis�ts� can meas�ure 
the concentration of a coloured chemical in a s�olution. 

1. unders�tand that colorimeters� can be us�ed to produce quantitative res�ults�

2.  explain how a colorimeter is� us�ed to find the concentrations� of s�olutions� by meas�uring the 
intens�ity of a colour

3.  unders�tand how data from a colorimeter can be us�ed to find the concentration of coloured 
chemicals�:

 • plot data to produce a calibration graph
 • us�e a calibration graph and given data to work out the concentration of a s�olution.

Vis�ual examination is� a relatively low-tech method that can give quick res�ults� where fine detail is� not 
neces�s�ary for identification or meas�urement. 

1.  identify important features� of an image (including images� of fingerprints� and magnified images� 
of hairs� and fibres�)�

2. compare s�imilar images� to decide whether there is� an acceptable match

More detail can be obtained us�ing a light micros�cope. 

3.  unders�tand that light micros�copy provides� greater detail by increas�ing the magnification and 
the resolution of the image

4. calculate magnifying power given the magnification of the eyepiece and the objective lens�es� 

A4.2 Colour and concentration

A4.1 People and organisations

A4.3 Imaging
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5.  interpret a given unfamiliar drawing, s�ketch or photograph from a light micros�cope, together 

with a s�cale, by:
 • des�cribing the main features�
 • counting numbers� of different features�
 • making meas�urements� of dis�tances� and lengths�
 • us�ing illus�trations� of reference s�amples� to interpret the image.

6.  understand the term resolving power and use it to describe the limitations of light 
microscopy, such as its unsuitability for transparent samples that are smaller than a 
micrometer

7. understand the term depth of field with reference to images from a light microscope
8.  unders�tand that even greater detail can be obtained us�ing a s�canning electron micros�cope, 

but at a cos�t (kills� the s�ample, complex s�ample preparation, expens�ive equipment, not 
portable)�

9. interpret a given unfamiliar s�canning electron micrograph, together with a s�cale, by:
 • des�cribing the main features�
 • counting numbers� of different features�
 • making meas�urements� of lengths�
 • us�ing illus�trations� of reference s�amples� to interpret the image.

10.  understand why the use of scanning electron microscopes is limited by the 
presentation and preparation of samples

11.  understand that a scanning electron microscope shows greater detail because it has 
greater magnification and greater resolving power

12.  understand the meaning of depth of field with reference to images from a scanning 
electron microscope.

Chromatography is� a us�eful technique for analys�ing unknown mixtures�. Paper and thin layer 
chromatography are inexpens�ive techniques� but have limited us�es�. 

1.  unders�tand that in chromatography, s�ubs�tances� are s�eparated by the movement of a s�olvent 
(the mobile phas�e)� through a medium (the s�tationary phas�e)�

2. recall that s�ubs�tances� move between the mobile and s�tationary phas�es�

3.  recall that s�ome compounds� dis�s�olve well in water while others� are more s�oluble in s�olvents� 
other than water (non-aqueous� s�olvents�)�

4.  understand that chromatography depends on the relative attractions of molecules of a 
solute to the solvent and the medium

5. unders�tand the us�e of s�tandard reference materials� in chromatography

6. interpret paper chromatograms� qualitatively

7. interpret data from 2-way chromatograms
8. recall and us�e the equation:

 Rf = 
dis�tance travelled by s�ubs�tance––––––––––––––––––––––––––
 dis�tance travelled by s�olvent

A4.4 Chromatography and electrophoresis
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9.  unders�tand why s�ome chromatograms� need to be developed (to s�how the pres�ence of 

colourles�s� s�ubs�tances�)�.

Electrophores�is� is� particularly us�eful for s�eparating and identifying biological molecules�, s�uch as� 
DNA fragments�. 

10.  unders�tand how electrophores�is� can be us�ed for s�cientific detection, to include identifying DNA 
fragments�

11. recall that electrophores�is� can be us�ed on s�mall biological s�amples�

12.  understand how electrophoresis separates components in a mixture (because their 
particles carry charges, positive particles move to the negative electrode and negative 
particles move towards the positive electrode)

13.  understand how particles separate during electrophoresis (because they differ in size 
and the magnitude of their charge)

14.  give and des�cribe an example to s�how how changes� in technology can improve methods� for 
law enforcement

15. recall two examples� of the us�e of DNA profiling to fight crime

16.  identify in given information, the ethical is�s�ues� that aris�e from the collection of DNA s�amples� 
and the s�toring of DNA profiles� in databas�es�.
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Topic B1: Sports equipment

3.4 Unit A192: Science of Materials and Production

Overview
In this� topic, candidates� cons�ider how materials� us�ed in s�ports� equipment are s�elected for their 
mechanical and thermal properties�.

People working in the des�ign, manufacture or tes�ting of s�ports� equipment require a good knowledge 
of materials� and their properties�.

1.  interpret information on the roles� of practitioners� who need s�ignificant knowledge of materials� 
and their properties� for their job, on their s�cientific and technical s�kills� and on the regulatory 
factors� that affect them in their work, to include material s�cientis�ts� and des�igners� who 
manufacture new s�ports� equipment.

Product s�tandards� protect cons�umers� by s�etting a minimum s�tandard of s�afety, quality and 
cons�is�tency for materials� and artefacts�.

2.  unders�tand the need for product s�tandards� (limited to cons�ideration of s�afety, quality and 
cons�is�tency)�

3.  recall two examples� of organis�ations� that s�et product s�tandards� and their marks� (for example 
the Britis�h Standards� Ins�titution (Kitemark)�, the European Committee for Standardis�ation (CE)�, 
the International Organis�ation for Standardis�ation (ISO)�)�

4. unders�tand why artefacts� are des�igned with s�afety margins�

5.  explain that ‘traceability’ means being able to demonstrate an unbroken chain of 
comparisons of measurement standards, ending at a national standards body such as 
NPL.

The mechanical properties� of thous�ands� of materials� are tes�ted, with reliable res�ults� publis�hed in 
reference books� and on webs�ites�.

1. dis�tinguis�h between loading in compres�s�ion and tens�ion

2. unders�tand the following terms� us�ed to des�cribe mechanical properties�:
 • s�tiffnes�s�/flexibility
 • toughnes�s�/brittlenes�s�
 • compres�s�ive and tens�ile (breaking)� s�trength
 • hardnes�s�
 • dens�ity
 • durability

 applied to materials� us�ed to create s�ports� equipment.

3.  des�cribe, with the aid of a diagram, how to compare s�tiffnes�s� in a s�chool laboratory (Young’s� 
modulus� is� not required)�

4.  us�e a force-extens�ion graph to calculate the energy s�tored in a s�tretched s�ample and predict 
the extens�ion for a given force

5. use appropriately the equation F = kx
6.  understand that materials exhibit both elastic and plastic behaviour and distinguish 

between them.

B1.1 People and organisations

B1.2 Mechanical behaviour of materials
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7. use force-extension graphs to predict elastic and plastic behaviour
8. unders�tand that an artefact can be made more rigid by changing its�:
 • s�hape or the thicknes�s� of its� components�
 • materials�
 • s�tructure.

Materials� us�ed in s�ports� equipment may be s�elected for their thermal properties�.

1. unders�tand that s�amples� of materials� can be des�cribed by their:
 • thermal conductivity
 • thermal reflectivity.

2. unders�tand why different materials� at the s�ame temperature can feel warm or cold

3.  unders�tand how thermal conductivity or reflectivity can determine the s�election of materials� 
us�ed in s�ports� equipment.

The s�uitability of a material for a particular us�e depends� on its� properties�. Many products� require a 
combination of properties� and this� can be accomplis�hed by us�ing compos�ite materials�.

1.  match the main criteria us�ed to s�elect materials� (particular properties�, durability, cos�t, 
environmental impact, aes�thetic appeal)� agains�t s�pecific us�es�

2.  unders�tand that compos�ite materials� have one material embedded in another (for example 
fibres� in a matrix)�

3.  recall three examples� of compos�ite materials�, to include fibreglas�s�, Kevlar-bas�ed compos�ites� 
and concrete

4. relate material properties� to appropriate us�es� of metals�, polymers�, ceramics� and compos�ites�

5.  interpret information about the properties� of materials� to as�s�es�s� the s�uitability of thes�e 
materials� for given kinds� of s�ports� equipment

6.  des�cribe and explain examples� which s�how how the development of new materials� has� led 
to changes� in s�ports� equipment over time, res�ulting in changes� in s�porting performance, to 
include tennis� racquets� and golf balls�

7.  recall two examples to explain how composite materials can combine the useful 
properties of different types of materials while avoiding some of their drawbacks and 
explain why this makes them suitable for a particular job, to include tennis racquets 
and cycle helmets.

B1.4 Making sports equipment

B1.3 Thermal behaviour of materials
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Overview
The performing arts� routinely exploit s�ound and lighting effects�. In this� topic, candidates� cons�ider 
how materials� us�ed in s�tage and s�creen, are s�elected for their optical, acous�tic and mechanical 
properties�.

Stage and s�creen productions� rely on many different types� of qualified people and their 
organis�ations�.
1.  interpret information on people who s�et up and us�e s�ound and lighting effects� to enhance 

s�tage and s�creen performances�
2.  interpret information on qualified practitioners� whos�e work involves� the us�e of materials� that 

affect light and s�ound us�ed in s�tage and s�creen productions�, on their roles�, s�cientific and 
technical s�kills�, and the regulatory factors� that affect them at work, to include s�ound and light 
engineers�, and vis�ual and s�pecial effects� experts�. 

Lighting effects� can be created by making us�e of the optical properties� of materials�. Lens�es� depend 
on the s�hape and refractive index of the material from which they are made. 
1.  recall a variety of us�eful light s�ources� for film or s�tage to include s�unlight, incandes�cent lamps�, 

fluores�cent lamps� and las�ers�
2.  unders�tand that s�ome light s�ources� produce unwanted ultra-violet radiation (UV)� (which 

caus�es� s�kin cancer)� and infra-red radiation (IR)� (which caus�es� heating)�
3.  unders�tand how filters� can be us�ed to alter the colour of a light s�ource by abs�orbing s�ome 

colours� (UV, blue, green, red and IR)� and trans�mitting others�
4.  recall that white light appears� yellow when blue is� removed, appears� magenta when green is� 

removed and appears� cyan when red is� removed
5. unders�tand the following terms�:
 • trans�parent
 • reflective
 • trans�lucent
 • opaque
 • refraction.
6. draw and interpret s�imple images� formed by a plane mirror
7.  understand how the amount of refraction at a material’s surface depends on its 

refractive index
8.  identify converging and diverging lens�es� and unders�tand how their action depends� on their 

s�hape and the material from which they are made
9.  draw and interpret ray diagrams� s�howing how an image of a dis�tant object is� formed by i)� a 

plane mirror ii)� a converging lens�
10.  from a given diagram, identify the main parts� of a s�imple camera (lens�, s�hutter, aperture, focal 

plane, viewfinder)�
11. understand that moving a distant object towards a lens:
 • moves the image beyond its focal length
 • increases the size of the image
 and so, to keep the image in focus, a camera lens moves towards the object.

B2.1 People and organisations

B2.2 Managing light
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Sound can be managed with s�ound s�ys�tems� and by controlling the acous�tics� of a venue.

1.  unders�tand the relations�hip between the pitch of a s�ound and the frequency of the vibration 
caus�ing it

2.  unders�tand the relations�hip between the loudnes�s� of a s�ound and the amplitude of the 
vibration caus�ing it

3.  unders�tand that the s�ens�itivity of the ear depends� on frequency and that the ear is� mos�t 
s�ens�itive to s�ounds� at about 2000 Hz (2 kHz)�

4. unders�tand that the decibel s�cale des�cribes� s�ound intens�ity and that it is� not a linear s�cale

5. recall that:
 • a s�ound that increas�es� by 10 decibels� doubles� in loudnes�s�
 • the s�ound level of normal convers�ations� is� about 60 dB
 • s�ound intens�ities� above 85 dB can caus�e temporary hearing los�s�
 • prolonged expos�ure to loud s�ounds� can induce tinnitus� and permanent hearing los�s�
 • s�ound intens�ity above 130 dB caus�es� pain.

6.  des�cribe and interpret s�imple s�ound s�ys�tems� (microphones�, amplifier and louds�peaker 
arrangements� to avoid howl)�

7.  recall two methods� and materials� us�ed to reflect or abs�orb s�ound in buildings� (for example 
acous�tic ceiling tiles�, double glazed windows� and underlay us�ed with carpeted or laminated 
floors�)�

8.  des�cribe in s�imple terms� how venue acous�tics� can be controlled by us�ing reflective and 
abs�orbing s�urfaces�

9.  understand why low frequency sounds cause more problems in buildings than high 
frequency sounds

10.  recall two methods� and materials� us�ed to is�olate vibrations� s�o that they are not carried by 
rigid s�tructures� (for example s�upporting floors� with fluid-filled dampers�, rubber pads� and wire 
s�us�pens�ions�)�.

The des�ign of performance venues� includes� cons�ideration of control s�ys�tems� and health and s�afety 
features�. 

1. des�cribe and interpret s�imple circuits� involving s�witches� and dimmers�

2.  interpret s�imple s�chematic drawings� s�howing key s�ources� of heat (light s�ources� and audience)� 
and ventilation

3.  dis�cus�s� s�tatutory health and s�afety features� (including emergency lighting, exits� and s�ignage, 
fireproof curtains� and doors�)� and procedures� (including planning pers�on flows� and evacuation 
times� for an emergency evacuation)�. 

B2.3 Managing sound

B2.4 Managing indoor performance venues
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In this� topic, candidates� s�tudy the whole food production chain from ‘farm to plate’, illus�trated by 
cattle farming, growing wheat and microorganis�ms� as� s�ources� of food.

They learn how people apply their knowledge and s�kills� in dairies� and in biotechnology companies�. 
Biotechnology has� developed new proces�s�es� and products� to complement the traditional methods� 
of dairying. Products� are als�o tes�ted vigorous�ly to inves�tigate their s�uitability and ens�ure our s�afety. 

The topic covers� techniques� as�s�ociated with reproducing and growing microorganis�ms�, improving 
productivity and tes�ting food products�. It develops� s�kills� needed to produce foods� s�afely from the 
products� of growth. 

Britis�h farmers� care for more than 75% of the total UK land area and produce nearly 70% of the 
food we eat in this� country. Along with farming, traditional and modern biotechnologies� are widely 
us�ed to produce the food and drink we cons�ume. Food and other products� from organis�ms� mus�t be 
checked to ens�ure that they are fit and s�afe for us�e. Large numbers� of people work for organis�ations� 
res�pons�ible for regulating agriculture and food. Regulation is� important for public health and s�afety 
as� well as� to protect the environment.

1.  interpret information about agriculture and the food indus�try in the UK to include wheat 
production for bread making, cattle for milk, barley production for beer making and 
biotechnology for the food indus�try

2.  unders�tand that the chain of food production includes� every s�tage of growing, trans�porting, 
proces�s�ing, s�toring, and delivering food from farm or factory to home

3.  des�cribe the roles� of different qualified practitioners� who work in the food indus�try, to include 
Environmental Health Officers�, food technologis�ts� and factory ins�pectors�

4. recall the importance of tes�ting to ens�ure the quality and s�afety of food and other products� 

5. interpret res�ults� from tes�ts� us�ed to check the quality of milk and food made by microorganis�ms�

6. recall the purpos�es� of regulating food production for public health and s�afety

7.  unders�tand the need for enforcement officers� to monitor the food chain (to include 
environmental health officers�, food technologis�ts� and factory ins�pectors�)�

8.  unders�tand how and why the food indus�try is� regulated, limited to impact on practitioners�, 
animal welfare and its� cus�tomers�.

Farmers� are cons�tantly trying to maximis�e yields� of their wheat crops� to provide s�ufficient food for 
people including good quality bread making flour at commercially competitive prices�.

1.  explain the conditions� required for wheat production, including the key characteris�tics� of s�oil, 
limited to water s�upply, s�ource of nutrients� and pH

2. compare organic and inorganic methods� of producing wheat crops�

3. explain the role of chemicals� to include ins�ecticides�, fungicides�, herbicides� and fertilis�ers�

4. des�cribe the ris�ks� and benefits� of us�ing chemicals� to increas�e yield

5.  des�cribe and explain the features� of commercial crop varieties� of wheat to include bread 
wheat, durum wheat, winter wheat and s�pring wheat

6.  recall and explain the s�tages� of wheat production to include s�oil preparation, s�owing, us�e of 
chemicals�, harves�ting, drying and s�torage

B3.1 Food Industries people and organisations

B3.2 Growing wheat for food production
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7. interpret data and perform calculations� on:
 • germination rates�
 • crop yields� and dry mas�s�
 • fertilis�er and chemical applications�.

8.  understand the costs of wheat crop production to include soil preparation, spraying, 
application of fertilisers, harvest and the effect of the weather.

Cattle are bred to produce large quantities� of milk. Farmers� can apply s�cience to encourage growth 
and high yields�.

1.  des�cribe and explain the main factors� affecting animal growth, to include temperature, s�helter, 
food, water and dis�eas�e

2. des�cribe and explain the features� of cattle us�ed in milk production 

3.  des�cribe the techniques� us�ed in artificial ins�emination (AI)� of cattle (limited to s�election of 
animals�, collection of s�perm, s�torage of s�perm, timing of s�perm ins�ertion)�

4. understand how hormones can be used to control the timing of reproduction in animals
5. explain the advantages� to the farmer of artificial ins�emination

6. des�cribe how productivity can be improved us�ing s�elective breeding

7. interpret data about product yield from cattle

8.  explain, and interpret data on, the s�tages� in the proces�s�ing of milk, to include pas�teuris�ation, 
UHT and removal of fat from s�kimmed milk

9. recall and explain how milk can be tes�ted for fres�hnes�s� by us�ing the Res�azurin tes�t.

Microorganis�ms� can be harnes�s�ed to produce good food but they can als�o lead to food s�poilage and 
food pois�oning. 

1.  recall one example of each type of us�eful product made from (or with the help of)� 
microorganis�ms�:

 • alcohol for fuel or drinks�
 • food, s�uch as� bread, chees�e, yoghurt, mycoprotein
 • enzymes�, s�uch as� chymos�in for making chees�e.

2. recall that microorganis�ms� include yeas�ts�, bacteria and virus�es�

3. recall that s�ome microorganis�ms� caus�e dis�eas�e (pathogens�)�

4.  unders�tand how microorganis�ms� can s�poil many products� by feeding on them and 
contaminating them with their was�te products�

5. interpret data about outbreaks� of food pois�oning

6.  unders�tand the importance of as�eptic techniques� to ens�ure the s�terile conditions� neces�s�ary for 
the cultivation of s�pecific microorganis�ms�

Controlling the conditions� of growth is� very important when culturing microorganis�ms� on a large 
s�cale. Producers� us�e batch or continuous� culture methods� of production depending on the nature of 
the microorganis�ms� and the products�. 

B3.3 Rearing cattle for milk

B3.4 Biotechnology and food
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7.  unders�tand the main s�tages� of population growth in cultures� of microorganis�ms�, to include lag 

phas�e, exponential growth, s�enes�cence

8. perform calculations� on population growth for microorganis�ms� including bacteria

9.  interpret data on the population growth of microorganisms (for example colony counts, 
turbidity, biomass)

10. recall advantages� and dis�advantages� of batch and continuous� cultures�

11. des�cribe how a fermenter is� us�ed to produce large quantities� of microorganis�ms�

12.  recall word and symbol equations� for aerobic and anaerobic res�piration (for example in yeas�t 
or Lactobacilli)�

13.  recall examples� of and explain the role of fermentation in food production to include chees�e 
and yoghurt production, coffee and s�oya s�auce production

14. recall the word equations� for aerobic and anaerobic fermentation

15.  interpret information about the s�tages� in the proces�s�ing of a food product made with 
microorganis�ms� (for example chees�e, yoghurt, yeas�t extract or mycoprotein)�. 

The food indus�try us�es� products� from genetically modified organis�ms�. Genetically modified 
microorganis�ms� can produce both food ingredients� and enzymes� us�ed in food proces�s�ing. 

16.  recall two examples� of the us�e of genetic modification of a microorganis�m to produce a us�eful 
food product, to include chees�e, yoghurt and food additives� s�uch as� vitamins� and flavourings� 

17. recall that DNA is� the genetic material of organis�ms�

18. recall that each gene codes� for a particular protein

19.  understand how genetically modified (GM) organisms produce the protein of the 
introduced gene.

Microorganis�ms� are affected by pH and temperature. Conditions� in a bioreactor are monitored and 
controlled us�ing control s�ys�tems�.

1.  draw and interpret diagrams� s�howing how pH and temperature can be monitored in a 
bioreactor us�ing appropriate s�ens�ors� and data logging s�oftware

2.  interpret graphical dis�plays� of data logged during the monitoring of pH and temperature in a 
bioreactor

3.  annotate and interpret a flow diagram to describe the monitoring of a bioreactor using 
a systems approach (input (sensor), processor, output (graphical or numerical display, 
alarm))

4.  annotate and interpret a flow diagram to describe the control of a bioreactor (sensor, 
trigger voltage, comparator, processor, output)

5. understand the use of feedback in the automatic control of a bioreactor.

B3.5 Instrumentation to monitor and control processes
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In this� topic, candidates� learn about the importance of the chemical indus�try, and the contribution 
it makes� to the UK economy. Candidates� als�o explore the importance of chemicals� and chemical 
proces�s�es� in a variety of applied contexts� including the production and tes�ting of domes�tic products�. 
The topic highlights� the role of technicians� in many of the work-places� where people apply chemical 
s�ciences�.

The topic covers� a clus�ter of techniques� and procedures�, mos�t of which lend thems�elves� to hands�-
on experience by candidates�. 

Candidates� als�o learn about the regulations� and practices� des�igned to protect individuals� and the 
environment from the pos�s�ible harmful effects� of the us�e of chemicals�. 

1.  des�cribe and explain the role of technicians� in chemical laboratories� (to include the making of 
product formulations�; s�ampling, tes�ting and analys�is�; the us�e and maintenance of equipment; 
and the s�afe s�torage and handling of chemicals�)�

2.  understand the terms: ‘technical’, ‘laboratory’, ‘analytical’ as applied to the grade of 
chemical substances

3.  unders�tand why the chemical indus�try needs� to employ people with a wide range of s�kills� 
and qualifications� (to include res�earch chemis�ts�, chemical engineers�, plant managers�, people 
involved in marketing and s�ales�, finance officers� as� well as� people res�pons�ible for health and 
s�afety)�

4.  interpret given information about the production of chemicals�, information on location and the 
impact on the community and economic value of the chemical indus�try

5.  unders�tand that in the UK, the Health and Safety Executive (HSE)� is� res�pons�ible for regulation 
of ris�ks� to health and s�afety aris�ing from the manufacture and us�e of chemicals�

6.  unders�tand the importance of ris�k as�s�es�s�ments� and managing ris�ks� and the us�e of the 
hazchem s�ymbols� for explos�ive, harmful, irritant, toxic, corros�ive, oxidis�ing, and highly 
flammable.

The chemical and pharmaceutical indus�try makes� a big contribution to the UK economy. The 
chemical indus�try s�ynthes�is�es� chemicals� on s�mall, medium and large s�cales� according to their 
value. 

1.  recall and us�e the terms� ‘bulk’ (made on a large s�cale)� and ‘fine’ (made on a s�mall s�cale)� in 
terms� of the chemical indus�try

2.  unders�tand the importance to s�ociety of examples� of inorganic chemicals� made on a large 
s�cale, to include ammonia, s�ulfuric acid and s�odium hydroxide us�ed to make fertilis�ers� and in 
the production of health and cleaning products� 

3. unders�tand the importance to s�ociety of metal extraction, to include iron and copper 

4.  unders�tand the importance to s�ociety of fine or s�peciality chemicals� that are manufactured on 
a s�maller s�cale to include s�peciality medicines�, dyes�, and pigments�

5.  describe the steps required for a new drug to go from conception to prescription, 
understand why an extensive programme of research, development and testing is 
necessary

Topic B4: Making chemical products

B4.1 People and organisations

B4.2 The chemical and pharmaceutical industries
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Topic B4: Making chemical products
6.  understand the issues that must be addressed when a laboratory preparation is scaled 

up to industrial plan (type of vessel, method of transferring liquids, method of mixing, 
method of heating or cooling, method for separating the product, method for removing 
impurities)

7.  understand the advantages and disadvantages of producing chemicals by continuous 
process or a batch process.

Us�eful chemicals� are obtained from the natural raw materials� available from the earth and mus�t be 
extracted and purified or manufactured from thes�e s�tarting materials�. 

1.  identify the raw materials� needed for manufacturing ammonia and s�ulfuric acid and s�odium 
hydroxide

One of the us�es� of ammonia and s�ulfuric acid is� in the manufacture of fertilis�ers�. This� involves� the 
reaction of acids� and alkalis� (neutralis�ation reactions�)� to make the s�alts�. As� well as� for fertilis�ers�, 
s�alts� are widely us�ed as� ingredients� of foods�, medicines� and other products�.

2.  recall the characteris�tic properties� of acids� (limited to pH and reactions� of acids� with metals�, 
metal oxides�, metal hydroxides� and metal carbonates�)�

3.  recall that alkalis� dis�s�olve in water to give s�olutions� which have a pH above 7 and neutralis�e 
acids� to form s�alts�

4.  unders�tand the s�teps� in the procedure for making a s�oluble s�alt by neutralis�ing an acid with an 
alkali

5.  unders�tand how chemical formulae are us�ed to s�how the numbers� of atoms� of each element 
pres�ent in a compound

6.  write word, and interpret equations� and balanced symbol equations for the formation of 
s�oluble s�alts� made by reacting a metal, metal oxide, metal hydroxide or metal carbonate or 
ammonia with a s�oluble acid in s�olution include the us�e of the acids�, s�ulfuric acid, H2SO4, 
hydrochloric acid, HCl, and nitric acid, HNO3, with reagents� magnes�ium, Mg, zinc, Zn, iron, 
Fe, magnes�ium oxide, MgO, zinc oxide, ZnO, copper (II)� oxide CuO, potas�s�ium hydroxide, 
KOH, magnes�ium hydroxide, Mg(OH)2, s�odium hydroxide, NaOH, magnes�ium carbonate, 
MgCO3, calcium carbonate, CaCO3, zinc carbonate, ZnCO3 and ammonia NH3.

A s�oluble s�alt can be made by reacting an exces�s� of an ins�oluble chemical with a s�olution. The 
reaction mixture is� filtered to remove exces�s� of the ins�oluble chemical. The s�olid product is� obtained 
by crys�tallis�ation from the filtrate. 

7.  unders�tand the s�teps� in the procedure for making a s�oluble s�alt by reacting an ins�oluble 
chemical with an acid in s�olution 

8. unders�tand the terms�: crys�tallis�ation, evaporation, res�idue

9. recall how to evaporate a s�olution 

10. unders�tand how the s�ize of crys�tals� obtained often depends� on the rate of evaporation 

11.  interpret data on us�e and preparation of s�oluble s�alts� added to health products� (s�uch as� 
iron(II)� s�ulfate, FeSO4, magnes�ium s�ulfate, MgSO4, zinc s�ulfate, ZnSO4)� and s�alts� us�ed in 
agriculture (s�uch as� copper (II)� s�ulfate, CuSO4 and ammonium sulfate, (NH4)2SO4)�.

B4.3 Making useful chemicals
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Topic B4: Making chemical products
Ins�oluble s�alts� have a variety of us�es� including the manufacture of paints�, cos�metics� and health 
products�. One way chemis�ts� make an ins�oluble s�alt is� to mix two s�olutions�. A reaction takes� place 
and the product precipitates�. It is� filtered, was�hed and dried. Thes�e reactions� are us�ually ins�tant. 

12.  unders�tand the terms�: ‘s�oluble’, ‘ins�oluble’, ‘s�olution’, ‘s�olute’, ‘s�olvent’, ‘precipitation’, 
‘precipitate’, ‘filtration’ and ‘filtrate’

13. recall two examples� of ins�oluble chemicals� that can be made by reacting two s�olutions� 

14.  interpret given information on solubility to predict chemicals that can be made by 
precipitation

15. unders�tand the s�teps� in the procedure for making an ins�oluble s�alt by mixing two s�olutions� 

16. identify the components� of a filtration proces�s�, the filtrate and ins�oluble res�idue

17. unders�tand why it is� neces�s�ary to was�h a filtered precipitate

18.  write and interpret word equations� and balanced symbol equations for the formation of 
ins�oluble s�alts� from two s�oluble chemicals�, which are us�ed in health products�, or as� pigments�, 
include the formation of magnes�ium carbonate, MgCO3, calcium carbonate, CaCO3, copper(II)� 
carbonate, CuCO3, and cobalt phos�phate, Co3(PO4)2.

It is� important for indus�try to choos�e the optimum method of preparation of a chemical product. 
Optimum methods� of preparation need a s�uitable rate of reaction.

19.  interpret data on the factors� that influence the choice of chemical s�ynthes�is� to include yields�, 
cos�ts�, energy requirements�, dis�pos�al or recycling of s�ide products�

20. unders�tand the term: rate of a chemical reaction

21. recall methods� of following the rate of a reaction

22. recall and unders�tand in terms of particles how the rate of reaction depends� on:
 • the particle s�ize of an ins�oluble chemical
 • the concentration of a s�olution of a s�oluble chemical 
 • the temperature of the reaction mixture.

23. unders�tand the term catalys�t

24. interpret res�ults� from experiments� that inves�tigate rates� of reaction

25. calculate the yield from experimental data

26.  calculate the theoretical yield, given appropriate data (the equation and the relative 
formula masses)

27. calculate relative formula mass from given relative atomic masses. 

Mos�t of the products� we us�e in our homes� are complex mixtures� of chemicals�. They are made by 
mixing the ingredients� according to a fixed formula (this� is� called a formulation)�. Each chemical 
in the mixture has� a definite purpos�e. Many of the chemical products� we us�e are s�olutions�. It is� 
important in laboratories� that technicians� know how to make up s�olutions� accurately.

1. recall the s�tandard procedure of how to prepare a s�olution of a s�pecified concentration

2. unders�tand that 1 ml = 1 cm3 and 1 litre = 1000 ml

3.  calculate the mas�s� of s�olute in a given volume of a s�olution of known concentration when 
working in concentration units� in g/litre, g/cm3.

B4.4 Formulation and effectiveness



27© OCR 2012 GCSE Additional Applied Science

3

Topic B4: Making chemical products

Many food products� and drinks�, paints�, cos�metics� and medicines� cons�is�t of one s�ubs�tance very 
finely dis�pers�ed in another. 

4.  recall that a s�us�pens�ion cons�is�ts� of a s�olid dis�pers�ed in a liquid and be able to give two 
examples� of s�us�pens�ions�

5.  recall that an emuls�ion cons�is�ts� of one liquid finely dis�pers�ed in another and be able to give 
two examples� of cons�umer products� that are emuls�ions�

6.  unders�tand why emuls�ions� are us�eful becaus�e their properties� are different from the properties� 
of their ingredients�

7. recall the s�teps� in the procedure for making an emuls�ion

8.  understand why emulsions look different to their ingredients because the finely 
dispersed droplets scatter light 

9.  unders�tand the purpos�es� of tes�ts� on product formulations� (limited to quality as�s�urance, 
cons�umer protection, conformity to national and international s�tandards�)�

10. interpret the res�ults� of tes�ts� on product formulation.
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GCSE Additional Applied Science J251

Unit A191: Science in Society�

20% of the total GCSE
1 hour written paper
50 marks�

This� ques�tion paper:
• is� offered in Foundation and Higher Tiers�
• us�es� s�tructured ques�tions� throughout (there is� no 

choice of ques�tions�)�
• as�s�es�s�es� knowledge and unders�tanding of the 

s�pecification and application of that knowledge 
and unders�tanding.

Unit A192: Science of Materials and Production

20% of the total GCSE
1 hour written paper
50 marks�

This� ques�tion paper:
• is� offered in Foundation and Higher Tiers�
• us�es� s�tructured ques�tions� throughout (there is� no 

choice of ques�tions�)�
• as�s�es�s�es� knowledge and unders�tanding of the 

s�pecification and application of that knowledge 
and unders�tanding.

Unit A193: Science Work-related Portfolio

60% of the total GCSE
Controlled as�s�es�s�ment
Approximately 38 hours�
120 marks�

This� unit compris�es� of three elements�:
• following a s�tandard procedure
• tes�ting the s�uitability of a material, proces�s� or 

device for a particular purpos�e
• work-related report relating the module content 

to the application of s�cience by people at work in 
s�pecific context

• this� unit is� internally as�s�es�s�ed and externally 
moderated.

Assessment of GCSE Additional Applied Science

4.1 Overview of the assessment in GCSE Additional Applied Science

For GCSE Additional Applied Science candidates� mus�t take units� A191, A192 and A193.
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4.2 Tiers

All written papers� are s�et in one of two tiers�: Foundation Tier and Higher Tier. Foundation Tier papers� 
as�s�es�s� grades� G to C and Higher Tier papers� as�s�es�s� grades� D to A*. An allowed grade E may be 
awarded on the Higher Tier components�. 

In Units� A191 and A192, candidates� are entered for an option in either the Foundation Tier or the 
Higher Tier. Unit A193 (work-related portfolio)� is� not tiered.

Candidates� may enter for either the Foundation Tier or Higher Tier in each of the externally as�s�es�s�ed 
units�. So a candidate may take, for example, A191/F and A192/H.

4.3 Assessment objectives (AOs)

Candidates� are expected to demons�trate their ability to:

AO1 Recall, s�elect and communicate their knowledge and unders�tanding of s�cience

AO2 Apply s�kills�, knowledge and unders�tanding in applied contexts�

AO3 Analys�e and evaluate evidence, make reas�oned judgements� and draw 
conclus�ions� bas�ed on evidence

4.3.1 AO weightings – GCSE Additional Applied Science

The relations�hip between the units� and the as�s�es�s�ment objectives� of the s�cheme of as�s�es�s�ment is� 
s�hown in the following grid: 

Unit % of GCSE

AO1 AO2 AO3 Total

Unit A191: Science in society� 9 10 1 20

Unit A192: Science of materials production 9 10 1 20

Unit A193: Science work-related portfolio 15 15 30 60

Total 33 35 32 100
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4.4 Grading and awarding grades

GCSE res�ults� are awarded on the s�cale A* to G. Units� are awarded a* to g. Grades� are indicated on 
certificates�. However, res�ults� for candidates� who fail to achieve the minimum grade (G or g)� will be 
recorded as� unclassified (U or u)� and this� is� not certificated.

Mos�t GCSEs� are unitis�ed s�chemes�. When working out candidates�’ overall grades� OCR needs� to be 
able to compare performance on the s�ame unit in different s�eries� when different grade boundaries� 
may have been s�et, and between different units�. OCR us�es� a Uniform Mark Scale to enable this� to be 
done. 

A candidate’s� uniform mark for each unit is� calculated from the candidate’s� raw mark on that unit. The 
raw mark boundary marks� are converted to the equivalent uniform mark boundary. Marks� between 
grade boundaries� are converted on a pro rata bas�is�.

When unit res�ults� are is�s�ued, the candidate’s� unit grade and uniform mark are given. The uniform 
mark is� s�hown out of the maximum uniform mark for the unit, e.g. 60/80.

The s�pecification is� graded on a Uniform Mark Scale. The uniform mark thres�holds� for each of the 
as�s�es�s�ments� are s�hown below:

(GCSE) 
Unit  

Weighting

Maximum  
Unit  

Uniform Mark

Unit Grade

a* a b c d e f g u

20%F 80 – – – 48 40 32 24 16 0

20%H 80 72 64 56 48 40 36 – – 0

60% 240 216 192 168 144 120 96 72 48 0

Higher tier candidates� who fail to gain a ‘d’ grade may achieve an “allowed e”. Higher tier candidates� 
who mis�s� the allowed grade ‘e’ will be graded as� ‘u’. 

A candidate’s� uniform marks� for each unit are aggregated and grades� for the s�pecification are 
generated on the following s�cale:

Qualification
Max  

Uniform  
Mark

Qualification Grade

A* A B C D E F G U

GCSE 400 360 320 280 240 200 160 120 80 0

The written papers� will have a total weighting of 40% and controlled as�s�es�s�ment a weighting of 60%. 

A candidate’s� uniform mark for each paper will be combined with the uniform mark for the controlled 
as�s�es�s�ment to give a total uniform mark for the s�pecification. The candidate’s� grade will be determined 
by the total uniform mark.
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4.5 Grade descriptions

Grade des�criptions� are provided to give a general indication of the s�tandards� of achievement likely 
to have been s�hown by candidates� awarded particular grades�. The des�criptions� mus�t be interpreted 
in relation to the content in the s�pecification; they are not des�igned to define that content. The grade 
awarded will depend in practice upon the extent to which the candidate has� met the as�s�es�s�ment 
objectives� overall. Shortcomings� in s�ome as�pects� of the as�s�es�s�ment may be balanced by better 
performance in others�.

The grade des�criptors� have been produced by the regulatory authorities� in collaboration with the 
awarding bodies�.

Candidates� recall and communicate their limited knowledge and unders�tanding of effects� and ris�ks� of 
s�cientific developments� and its� applications� on s�ociety, indus�try, the economy and the environment. 
They recognis�e s�imple inter-relations�hips� between s�cience and s�ociety. They demons�trate a limited 
unders�tanding of how s�cientific applications�, technologies� and techniques� change over time. They us�e 
a limited range of technical terms�. 

They apply appropriate s�kills�, including communication, mathematical and technological s�kills�, 
knowledge and unders�tanding in a limited range of practical and other contexts�. They apply limited 
knowledge and ideas� in different practical contexts�. They identify s�imple links� between evidence and 
explanations�. Us�ing a limited range of s�kills� and techniques�, they follow ins�tructions� to inves�tigate 
s�cientific ques�tions�. They recognis�e a narrow range of ris�ks� and work s�afely. Candidates� interpret and 
evaluate s�ome qualitative and quantitative data and information from a limited range of s�ources�. They 
can draw elementary conclus�ions� having collected limited evidence.

Candidates� recall, s�elect and communicate s�ecure knowledge and unders�tanding of the effects� 
and ris�ks� of s�cientific developments� and its� applications� on s�ociety, indus�try, the economy and the 
environment. They des�cribe with reas�ons� how s�cientific applications�, technologies� and techniques� 
change over time. They us�e s�cientific, technical and mathematical terminology and conventions� 
s�ymbols� and techniques� appropriately.

They apply appropriate s�kills�, including communication, mathematical and technological s�kills�, 
knowledge and unders�tanding in a range of practical and other contexts�. They us�e models� and 
s�cientific ideas� to provide s�traight forward explanations� of s�cientific applications�. They plan and 
us�e appropriate methods� and apply a variety of s�kills� to addres�s� s�cientific ques�tions� and practical 
problems�. They follow procedures�, recognis�ing and managing ris�k, to work s�afely and competently. 

Candidates� analys�e, interpret and evaluate a range of quantitative and qualitative data and 
information. They recognis�e s�ome of the limitations� of evidence; undertake s�ome evaluation and 
pres�ent reas�ons� for argument. They draw conclus�ions� cons�is�tent with their evidence.

4.5.1 Grade F

4.5.2 Grade C
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4.5.3 Grade A

Candidates� recall, s�elect and communicate precis�e knowledge and detailed unders�tanding of s�cience 
and its� applications�, and of the effects� and ris�ks� of s�cientific developments� and its� applications� on 
s�ociety, indus�try, the economy and the environment. They demons�trate a clear unders�tanding of 
why and how s�cientific applications�, technologies� and techniques� change over time and the need for 
regulation and monitoring. They us�e terminology and conventions� appropriately and cons�is�tently. 

They apply appropriate s�kills�, including communication, mathematical and technological s�kills�, 
knowledge and unders�tanding effectively to a wide range of practical contexts� and to explain 
applications� of s�cience They apply a comprehens�ive unders�tanding of practical methods�, proces�s�es� 
and protocols� to plan and jus�tify a range of appropriate methods� to s�olve practical problems�. They 
apply appropriate s�kills�, including mathematical, technical and obs�ervational s�kills�, knowledge and 
unders�tanding in a wide range of practical contexts� They follow procedures� and protocols� cons�is�tently, 
evaluating and managing ris�k and working accurately and s�afely. 

Candidates� analys�e and interpret critically a broad range of quantitative and qualitative information. 
They reflect on the limitations� of the methods�, procedures� and protocols� they have us�ed and the data 
they have collected and evaluate information s�ys�tematically to develop reports� and findings�. They 
make reas�oned judgements� cons�is�tent with the evidence to develop s�ubs�tantiated conclus�ions�.

4.6 Quality of written communication

Quality� of written communication is� as�s�es�s�ed in all units� and is� integrated in the marking criteria. 

Candidates� are expected to:

 • ens�ure that text is� legible and that s�pelling, punctuation and grammar are accurate s�o that 
meaning is� clear

 • pres�ent information in a form that s�uits� its� purpos�e

 • us�e an appropriate s�tyle of writing and, where applicable, s�pecialis�t terminology.

Ques�tions� as�s�es�s�ing quality of written communication will be indicated by a pencil icon ()�.
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This� s�ection provides� general guidance on controlled as�s�es�s�ment: what controlled as�s�es�s�ment tas�ks� 
are, when and how they are available; how to plan and manage controlled as�s�es�s�ment and what 
controls� mus�t be applied throughout the proces�s�. More s�upport can be found on the OCR webs�ite.

Teaching and Learning
Controlled as�s�es�s�ment is� des�igned to be an integral part of teaching and learning. There are many 
opportunities� in teaching and learning to develop s�kills� and us�e a variety of appropriate materials� and 
equipment. Thes�e opportunities� allow s�tudents� to practis�e a wide range of tas�ks�, and teachers� can 
dis�cus�s� and comment on performance as� appropriate. 

When all neces�s�ary teaching and learning has� taken place and teachers� feel that candidates� are ready 
for as�s�es�s�ment, candidates� can be given the appropriate controlled as�s�es�s�ment tas�k.

All controlled as�s�es�s�ment tas�ks� are s�et by OCR. 

Controlled as�s�es�s�ment tas�ks� will be available on Interchange from 1 June for certification in the 
following academic year and will be reviewed every two years�. Guidance on how to acces�s� controlled 
as�s�es�s�ment tas�ks� from Interchange is� available on the OCR webs�ite: www.ocr.org.uk.

Centres� mus�t ens�ure that candidates� undertake a tas�k applicable to the correct year of the 
examination by checking carefully the examination dates� of the tas�ks� on Interchange.

Each candidate mus�t produce a portfolio compris�ing:

- four Standard Procedures�

- one Suitability Tes�t

- one Work-related Report.

Element 1

Choice of eight Standard Procedures� covering both units�.

Element 2

Choice of three Suitability Tes�ts� one each to tes�t the s�uitability of a device or a material or a proces�s�.

Element 3

One Work-related Report.

Unit A193 has� been des�igned to be internally as�s�es�s�ed, applying the principles� of controlled 
as�s�es�s�ment. Controls� are s�et within the as�s�es�s�ment s�o that validity and reliability are ens�ured and the 
as�s�es�s�ors� can confidently authenticate the candidates�’ work.

Thes�e controls� take a variety of forms� in each of the s�tages� of the as�s�es�s�ment proces�s�:

• tas�k s�etting

• tas�k taking

• tas�k marking.

Within each of thes�e three s�tages� there are different levels� of control. This� s�ection s�ets� out the overall 
OCR approach, but Section 5.4.2 includes� more detail and any s�pecific requirements�. 

5.1 Controlled assessment tasks

5.2 The controlled assessment unit

5Controlled assessment in GCSE 
Additional Applied Science

http://www.ocr.org.uk
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OCR will as�s�ume a high level of control in relation to the s�etting of tas�ks�. The controlled as�s�es�s�ment 
unit compris�es� three tas�ks�. A number of controlled as�s�es�s�ment tas�k titles� will be available from OCR 
for the controlled as�s�es�s�ment unit. Thes�e tas�ks� have been des�igned to meet the full as�s�es�s�ment 
requirements� of the unit. Candidates� will need to take part in a planned learning programme that 
covers� the underpinning knowledge and s�kills� of the unit in addition to completing the evidence 
requirements� of the des�ignated as�s�es�s�ment tas�k title. 

It is the responsibility of the centre to ensure the correct combination of components of the 
controlled assessment tasks is used.

For each element, centres� can choos�e from a number of comparable tas�k titles� offered by OCR and 
drawn from the content areas� of the s�pecification.

Element 1: Standard procedures� – the controlled as�s�es�s�ment tas�k compris�es� four Standard 
Procedures�.

Element 2: Suitability Tes�t – the controlled as�s�es�s�ment tas�k compris�es� one Suitability Tes�t.

Element 3: Work-related Report – the controlled as�s�es�s�ment tas�k compris�es� one Work-related Report.

While the wording mus�t remain unchanged, thes�e tas�ks� can be contextualis�ed s�o that they allow the 
us�age of local res�ources� available to any centre. Thes�e tas�ks� may als�o be s�et within overarching 
s�cenarios� and briefs� s�pecifically relevant to the centre’s� own environment and targeted at their 
particular cohorts� of candidates�. 

Controlled as�s�es�s�ment tas�ks� mus�t be contextualis�ed by centres� in ways� that will not put at ris�k the 
opportunity for candidates� to meet the As�s�es�s�ment Criteria, including the chance to gain marks� at the 
highes�t level.

The s�ame OCR controlled as�s�es�s�ment tas�k mus�t NOT be us�ed as� practice material and then as� the 
actual live as�s�es�s�ment material. Centres� s�hould devis�e their own practice material us�ing the OCR 
s�pecimen controlled as�s�es�s�ment tas�k as� guidance, if they wis�h to do s�o. 

The tas�k taking parameters� will be defined for s�everal key controls� as� outlined below. 

(a)� Authenticity control: For controlled as�s�es�s�ment in GCSE Additional Applied Science, OCR 
will as�s�ume a medium level of control for res�earch/data collection. This� means� that candidates� may 
res�earch the tas�k s�et with limited s�upervis�ion, i.e. requirements� are clearly s�pecified but s�ome work 
may be completed without direct s�upervis�ion by the teacher. Some of the work by its� very nature (e.g. 
fieldwork)� will be undertaken outs�ide the centre. In this� cas�e normal ris�k as�s�es�s�ment procedures� will 
be followed which may res�ult in direct teacher s�upervis�ion. 

5.3 Task setting

5.4 Task taking

5.3.1 The OCR approach

5.4.1 The OCR approach

5.4.2 Definitions of the controls

5.3.2 Using controlled assessment tasks 
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A medium level of control will als�o apply for analys�is� and evaluation of findings� when materials�, 
obtained through res�earch/data collection, are us�ed and applied. This� means� that analys�is� and 
evaluation will be carried out under informal teacher s�upervis�ion at all times�. Candidates� s�hould keep 
a record of all s�ources� us�ed as� they will need to provide acknowledgement and referencing of all of 
them. In all cas�es�, the teacher mus�t be able to authenticate the work s�ubmitted for as�s�es�s�ment. If the 
activity s�pans� more than one les�s�on all work and USB memory s�ticks� mus�t be collected in and s�tored 
s�ecurely until the next les�s�on.

(b)� Feedback control: Feedback to candidates� will be encouraged but tightly defined. Within GCSE 
in Additional Applied Science, OCR expects� teachers� to s�upervis�e and guide candidates� who are 
undertaking work that is� internally as�s�es�s�ed. The degree of teacher guidance in candidates�’ work 
will vary according to the kinds� of work being undertaken. It s�hould be remembered, however, that 
candidates� are required to reach their own judgements� and conclus�ions�. When s�upervis�ing tas�ks�, 
teachers� are expected to: 

 • exercis�e continuing s�upervis�ion of work in order to monitor progres�s� and to prevent plagiaris�m

 • exercis�e continuing s�upervis�ion of practical work to ens�ure es�s�ential compliance with health and 
s�afety requirements�

 • ens�ure that the work is� completed in accordance with the s�pecification requirements� and can be 
as�s�es�s�ed in accordance with the s�pecified marking criteria and procedures�. 

(c)� Word control: approximately 200 words� for each Standard Procedure, approximately 1500 words� 
for the Suitability Tes�t and approximately 1500 words� for the Work-related Report. 

Headings� included within the body of the material pres�ented by the candidate s�hould be included 
in the word count, but footnotes�, figures�, tables�, diagrams�, charts� and appendices� s�hould not be 
included. 

(d)� Collaboration control: In the res�earch s�tage, the work of individual candidates� may be informed 
by working with others�. In tas�k production, candidates� mus�t complete and/or evidence all work 
individually. 

(e)� Resource control: Acces�s� to res�ources� will be limited to thos�e appropriate to the tas�k and as� 
required by the unit. Candidates� will need to be provided with the mos�t appropriate materials� and 
equipment to allow them full acces�s� to the marking criteria. This� is� the res�pons�ibility of the centre, in 
line with any guidance from OCR. 

It is� the res�pons�ibility of the Head of Centre to ens�ure that the controls� s�et out in the s�pecification are 
impos�ed. 

Candidates� s�hould be allowed s�ufficient time to complete the tas�ks�. It is� s�ugges�ted that evidence is� 
produced in s�everal s�es�s�ions�, each focus�ing on a s�pecific s�tep within the overall tas�k or s�cenario. 
Thes�e may be inters�pers�ed with opportunities� to learn relevant knowledge and develop appropriate 
practical s�kills�. 

Candidates� mus�t be guided on the us�e of information from other s�ources� to ens�ure that confidentiality 
and intellectual property rights� are maintained at all times�. It is� es�s�ential that any material directly us�ed 
from a s�ource is� appropriately and rigorous�ly referenced. 

5.4.3 Quality assuring the controls

5.4.4 Completing the tasks
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Candidates� mus�t obs�erve the following procedures� when producing their final piece of work for the 
controlled as�s�es�s�ment tas�ks�.

 • tables�, graphs� and s�preads�heets� may be produced us�ing appropriate ICT. Thes�e s�hould be 
ins�erted into the report at the appropriate place

 • any copied material mus�t be s�uitably acknowledged

 • quotations� mus�t be clearly marked and a reference provided wherever pos�s�ible

 • work s�ubmitted for moderation or marking mus�t be marked with the: 

 – centre number

 – centre name

 – candidate number

 – candidate name

 – unit code and title

 – as�s�ignment title. 

Work s�ubmitted on paper for moderation or marking mus�t be s�ecured by treas�ury tags�. Work 
s�ubmitted in digital format (CD or online)� mus�t be in a s�uitable file s�tructure as� detailed in Appendix C. 

For GCSE in Additional Applied Science, OCR will as�s�ume a medium level of control in relation to 
the marking of tas�ks�. All controlled as�s�es�s�ed units� will be marked by the centre as�s�es�s�or(s�)� us�ing 
awarding body marking grids� and guidance and moderated by the OCR appointed moderator. For this� 
GCSE in Additional Applied Science, external moderation will take the form of pos�tal moderation. 

The s�tarting points� for marking the tas�ks� are the relevant Marking Criteria Grids�. For GCSE in 
Additional Applied Science there are s�eparate marking grids� for each controlled as�s�es�s�ment tas�k. 
Thes�e contain levels� of criteria for the s�kills�, knowledge and unders�tanding that the candidate is� 
required to demons�trate. Before the s�tart of the cours�e, and for us�e at INSET training events�, OCR will 
provide exemplification through real or s�imulated candidate work, which will help to clarify the level of 
achievement the as�s�es�s�ors� s�hould be looking for when awarding marks�. 

Both tas�ks� are to be marked us�ing the relevant marking grids�; Standard Procedures� to be marked out 
of 24 marks�, the Suitability Tes�t out of 48 and the Work-related Report out of 48. Thes�e are combined 
and a total mark out of 120 awarded. 

5.4.5 Presentation of work

5.5 Task marking

5.5.1 The OCR approach

5.5.2 Applying the assessment criteria
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The as�s�es�s�ment tas�k(s�)� for each unit s�hould be marked by the teacher according to the given marking 
criteria within the relevant unit us�ing a ‘bes�t fit’ approach.

The award of marks� is� bas�ed on the profes�s�ional judgement of the s�cience teacher, working within a 
framework of des�criptions� of performance. Marking s�hould be pos�itive, rewarding achievement rather 
than penalis�ing failure or omis�s�ions�. The award of marks� must be directly related to the marking 
criteria. 

Within each s�trand, each line in the marking grids� repres�ents� a different as�pect of performance. For 
each of thes�e, a s�eries� of four des�criptions� of performance illus�trates� what might be expected for 
candidates� working at different levels�. Centres� s�hould us�e the full range of marks� available to them; 
centres� mus�t award full marks� in any band for work that fully meets� that des�criptor. This� is� work that is� 
‘the bes�t one could expect from candidates� working at that level’.

Candidates� may not always� report their work in a particular order. So, evidence of achievement in a 
s�trand may be located almos�t anywhere in the report. Thus�, it is� neces�s�ary to look at the whole report 
for evidence of each s�trand in turn. 

Within any one s�trand, each as�pect s�hould be cons�idered in turn. A tick on the grid s�hould be us�ed to 
indicate the performance s�tatement that bes�t matches� the work. 

Following the s�election of an as�pect within a s�trand, the mos�t appropriate mark within the as�pect is� 
chos�en. Teachers� s�hould us�e the following guidance to s�elect this� mark:

 • where the candidate’s� work convincingly meets� the s�tatement, the higher mark s�hould be 
awarded (for example the 3–4 marks� band is� chos�en and 4 marks� are awarded)�

 • where the candidate’s� work jus�t meets� the s�tatement, the lower mark s�hould be awarded (for 
example the 3–4 marks� band is� chos�en and 3 marks� are awarded)�.

Where a decis�ion is� bas�ed partly on the teacher’s� obs�ervation of the candidate at work, the work 
s�hould be annotated to record this� at an appropriate point on the report. 

When each as�pect of the performance within a s�trand has� been as�s�es�s�ed in this� way, an average 
within the s�trand is� calculated us�ing s�tandard mathematical averaging i.e. 4.5 rounds� up to 5 and 4.4 
rounds� down to 4.

Marking decis�ions� s�hould be recorded on marking grids�. A mas�ter copy is� provided in the s�kills� 
as�s�es�s�ment guidance booklet. The completed grid s�erves� as� a cover-s�heet for the work if it is� required 
for moderation. 

There s�hould be clear evidence that work has� been attempted and s�ome work produced. If a 
candidate s�ubmits� no work for the internally as�s�es�s�ed unit, then the candidate s�hould be indicated 
as� being abs�ent from that unit. If a candidate completes� any work at all for an internally as�s�es�s�ed 
unit, then the work s�hould be as�s�es�s�ed according to the marking criteria and the appropriate mark 
awarded, which may be zero.

5.5.3 Use of ‘best fit’ approach to marking grids
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Many indus�tries� us�e s�tandard procedures� to ens�ure that res�ults� are of good quality and reliable, often 
to meet legal requirements� for quality control. Candidates� of all abilities� can take pleas�ure in mas�tering 
a s�kill s�o that it is� repeatable and reliable. 

Candidates� s�hould demons�trate the ability to follow four s�tandard procedures�, from a choice of eight, 
one from each of the eight topics�. 

Candidates� mus�t: 

 • write a ris�k as�s�es�s�ment

 • follow ins�tructions�, s�tep by s�tep

 • work s�afely, obs�erving s�afety procedures�. 

For their as�s�es�s�ment the candidate mus�t:

 • collect and record appropriate meas�urements�/obs�ervations�

 • analys�e and proces�s� res�ults�

 • evaluate the way ris�ks� were managed during the Standard Procedure.

* 0 marks� = no res�pons�e or no res�pons�e worthy of credit.

STANDARD PROCEDURES MARKING CRITERIA  
TOTAL 6 MARKS

Skills to be 
assessed 0 1–2 3–4 5–6 AOs

(a)� Collect 
primary data *

Collects� and 
records� s�ome of 

the data s�pecified 
by the procedure, 

with s�ome errors� or 
inaccuracies�

Collects� and 
records� in an 

appropriate format 
the full range of 

data s�pecified by 
the procedure, with 

s�ome errors� or 
inaccuracies�

Collects� and 
records� accurately 

and in the mos�t 
appropriate format 

the full range of 
data s�pecified by 

the procedure

AO1:
2 marks�

(b)� Proces�s� 
primary data *

Us�es� s�ome of the 
graphical and/

or mathematical 
techniques� 
s�pecified by 

the procedure, 
with errors� or 
inaccuracies�

Us�es� the 
graphical and/

or mathematical 
techniques� 

s�pecified by the 
procedure with 
s�ome errors� or 
inaccuracies�

Us�es� correctly 
the graphical and/
or mathematical 

techniques� 
s�pecified by the 

procedure

AO2:
2 marks�

(c)� Manage 
ris�ks� when 
carrying out 
s�tandard 
procedures�


*

Makes� relevant 
comments� 

about the way in 
which ris�ks� were 

managed; ans�wer 
is� s�implis�tic with 

limited us�e of 
s�pecialis�t terms�.

Writes� a limited 
evaluation of the 

way in which ris�ks� 
were managed; 

information is� clear 
and s�pecialis�t 

terms� are for the 
mos�t part us�ed 
appropriately

Writes� a critical 
evaluation of the 

way in which ris�ks� 
were managed; 

information is� clear 
and organis�ed and 
s�pecialis�t terms� are 
us�ed appropriately

AO3:
2 marks�

Element 1: Set of Standard Procedures
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Element 2: Suitability Test

In commerce or indus�try it is� often neces�s�ary to decide the mos�t s�uitable material to us�e for a 
s�pecified purpos�e, or the mos�t effective way to carry out a tes�t, or the bes�t equipment to us�e. This� 
requires� firs�t an unders�tanding of the context, and the criteria which will define ‘s�uitability’, then 
devis�ing an inves�tigation that will reveal how well the criteria are met. Thus�, s�cience knowledge and 
unders�tanding, practical competency and an unders�tanding of the work-related context are brought 
together to complete a Suitability Tes�t. 

There are opportunities� for candidates� to demons�trate the ability to tes�t the s�uitability of a material, 
procedure or a device for a particular purpos�e acros�s� the two Additional Applied units� undertaken. 
Thes�e tes�ts� will require a more extended time allocation than the Standard Procedures�. 

Candidates� are required to tes�t the s�uitability of materials�, procedures� or devices� for a particular 
purpos�e. Emphas�is� s�hould be placed on the s�cientific principles� relating to the tes�ting procedure. 

Tes�ts� carried out by the candidates� can be of three types�: 

 • comparing the properties� of more than one material or substance for a particular purpos�e, e.g. 
the s�uitability of different materials� for the cons�truction of a diving board

 • comparing different procedures for a particular purpos�e, e.g. the s�uitability of indicators� 
compared with pH meters� for meas�uring pH

 • tes�ting the s�uitability of a device for a particular purpos�e, e.g. tes�ting a device us�ed for malting 
to s�ee whether it malts� barley s�atis�factorily.

The work will be as�s�es�s�ed under six headings� or as�pects� of performance, with a mark of 0 to 8 
awarded in each. 

Candidates� will be as�s�es�s�ed on their ability to: 

 • des�cribe the relevant properties� or characteris�tic

 • devis�e a s�uitable approach and ris�k as�s�es�s�ment

 • collect reliable data

 • proces�s� and analys�e the data

 • evaluate tes�ting procedures� us�ed

 • draw conclus�ions� on the s�uitability of the material, procedure or device.

Candidates� may carry out as� many of the s�et tas�ks� as� the centre wis�hes� to us�e, any or all of which can 
be as�s�es�s�ed. The final as�s�es�s�ment total for the candidate will be the mark for the highes�t s�coring tes�t. 
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5

Element 3: Work-related Report

This� tas�k provides� an opportunity for candidates� to res�earch authentic contexts� in which s�cience is� 
applied. At the core of their report is� a des�cription of the nature of the work carried out. They s�hould 
aim to focus� on s�pecific as�pects� of workplace practice, and make links� to relevant s�cientific knowledge 
and technical s�kills� from one of the eight applied topics�. 

Writing this� report requires� s�everal s�kills� as�s�ociated with s�cientific communication: 

 • collecting information and acknowledging s�ources� 

 • s�tructuring a report appropriately 

 • making effective us�e of vis�ual material to convey information and ideas�. 

Candidates� will be as�s�es�s�ed on their ability to: 

 • s�elect and us�e information from primary and s�econdary s�ources� 

 • des�cribe the workplace and job roles�

 • be aware of the impact of regulations� on the work s�elected

 • be aware of the effect of the work on s�ociety

 • make links� to relevant s�cientific knowledge and unders�tanding

 • produce a coherent report to pres�ent findings�. 
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The marks� achieved in all three elements� s�hould be added together to give a total mark for the Work-
related Portfolio. 

Cours�ework As�s�es�s�ment Forms� will be provided for centres� to s�ummaris�e each candidate’s� portfolio. 
The final total marks� out of 120 s�hould be s�ubmitted to OCR on Form MS1 by 15 May in the year of 
entry for Unit A193. Thes�e forms� are produced and des�patched at the relevant time bas�ed on entry 
information provided by the Centre. 

All as�s�es�s�ed work which has� contributed to candidates�’ final totals� mus�t be available for moderation. 

Teachers� mus�t be confident that the work they mark is� the candidate’s� own. This� does� not mean that 
a candidate mus�t be s�upervis�ed throughout the completion of all work but the teacher mus�t exercis�e 
s�ufficient s�upervis�ion, or introduce s�ufficient checks�, to be in a pos�ition to judge the authenticity of the 
candidate’s� work.

Wherever pos�s�ible, the teacher s�hould dis�cus�s� work-in-progres�s� with candidates�. This� will not only 
ens�ure that work is� underway in a planned and timely manner but will als�o provide opportunities� for 
as�s�es�s�ors� to check authenticity of the work and provide general feedback.

Candidates� mus�t not plagiaris�e. Plagiaris�m is� the s�ubmis�s�ion of another’s� work as� one’s� own and/
or failure to acknowledge the s�ource correctly. Plagiaris�m is� cons�idered to be malpractice and could 
lead to the candidate being dis�qualified. Plagiaris�m s�ometimes� occurs� innocently when candidates� 
are unaware of the need to reference or acknowledge their s�ources�. It is� therefore important that 
centres� ens�ure that candidates� unders�tand that the work they s�ubmit mus�t be their own and that they 
unders�tand the meaning of plagiaris�m and what penalties� may be applied. Candidates� may refer to 
res�earch, quotations� or evidence but they mus�t lis�t their s�ources�. The rewards� from acknowledging 
s�ources�, and the credit they will gain from doing s�o, s�hould be emphas�is�ed to candidates� as� well as� 
the potential ris�ks� of failing to acknowledge s�uch material. 

Both candidates� and teachers� mus�t declare that the work is� the candidate’s� own:

 • Each candidate mus�t s�ign a declaration before s�ubmitting their work to their teacher. A 
candidate authentication s�tatement that can be us�ed is� available to download from the OCR 
webs�ite. Thes�e s�tatements� s�hould be retained within the centre until all enquiries� about res�ults�, 
malpractice and appeals� is�s�ues� have been res�olved. A mark of zero must be recorded if a 
candidate cannot confirm the authenticity of their work.

 • Teachers are required to declare that the work s�ubmitted for internal as�s�es�s�ment is� the 
candidate’s� own work by s�ending the moderator a centre authentication form (CCS160)� for each 
unit at the s�ame time as� the marks�. If a centre fails� to provide evidence of authentication, we will 
set the mark for that candidate(s) to Pending (Q) for that component until authentication 
can be provided.

Element Number of 
assessments

Total marks per 
assessment

Total marks 
for element

Standard Procedures� 4 6 24

Suitability Tes�t 1 48 48

Work-related Report 1 48 48

Total for Work-related Portfolio (for form MS1)� Total mark out of 120 

5.5.4 Arrival at the final mark submitted 

5.5.5 Authentication 



51© OCR 2012 GCSE Additional Applied Science

5

It is� important that all internal as�s�es�s�ors� of this� controlled as�s�es�s�ment work to common s�tandards�. 
Centres� mus�t ens�ure that the internal s�tandardis�ation of marks� acros�s� as�s�es�s�ors� and teaching groups� 
takes� place us�ing an appropriate procedure.

This� can be done in a number of ways�. In the firs�t year, reference material and OCR training meetings� 
will provide a bas�is� for centres�’ own s�tandardis�ation. In s�ubs�equent years�, this�, or centres�’ own archive 
material may be us�ed. Centres� are advis�ed to hold preliminary meetings� of s�taff involved to compare 
s�tandards� through cros�s�-marking a s�mall s�ample of work. After mos�t marking has� been completed, a 
further meeting at which work is� exchanged and dis�cus�s�ed will enable final adjus�tments� to be made.

All work for controlled as�s�es�s�ment is� marked by the teacher and internally s�tandardis�ed by the centre. 
Marks� are then s�ubmitted to OCR and your moderator: refer to the OCR webs�ite for s�ubmis�s�ion dates� 
of the marks� to OCR. 

There s�hould be clear evidence that work has� been attempted and s�ome work produced. If a 
candidate s�ubmits� no work for an internally as�s�es�s�ed component, then the candidate s�hould 
be indicated as� being abs�ent from that component. If a candidate completes� any work at all for 
an internally as�s�es�s�ed component, then the work s�hould be as�s�es�s�ed according to the internal 
as�s�es�s�ment objectives� and marking ins�tructions� and the appropriate mark awarded, which may be 
zero.

The centre authentication form (CCS160)� mus�t be s�ent to the moderator with the marks�.

There s�hould be clear evidence that work has� been attempted and s�ome work produced. 

If a candidate s�ubmits� no work for an internally as�s�es�s�ed component, then the candidate s�hould be 
indicated as� being abs�ent from that component on the mark s�heets� s�ubmitted to OCR. If a candidate 
completes� any work at all for an internally as�s�es�s�ed component, then the work s�hould be as�s�es�s�ed 
according to the internal as�s�es�s�ment objectives� and marking ins�tructions� and the appropriate mark 
awarded, which may be zero.

Once you have s�ubmitted your marks�, your exams� officer will receive an email reques�ting a 
moderation s�ample. Samples� will include work from acros�s� the range of attainment of the candidates�’ 
work.

The s�ample of work which is� pres�ented to the moderator for moderation mus�t s�how how the marks� 
have been awarded in relation to the marking criteria defined in Section 5.5.3. Each candidate’s� work 
s�hould have a cover s�heet attached to it with a s�ummary of the marks� awarded for the tas�k.

When making your entries�, the entry option s�pecifies� how the s�ample for each unit is� to be s�ubmitted. 
For each of thes�e units�, all candidate work mus�t be s�ubmitted us�ing the same entry option. It is� not 
pos�s�ible for centres� to offer both options� for a unit within the s�ame s�eries�. You can choos�e different 
options� for different units�. Pleas�e s�ee the Section 8.4.1 for entry codes�.

5.5.6 Internal standardisation

5.5.7 Submitting marks and authentication 

5.6 Minimum requirements for controlled assessment

5.7 Submitting samples of candidate work

5.7.1 Sample requests
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The s�ample of candidate work mus�t be pos�ted to the moderator within three days� of receiving the 
reques�t. You s�hould us�e one of the labels� provided to s�end the candidate work.

We would advis�e you to keep evidence of work s�ubmitted to the moderator, e.g. copies� of written work 
or photographs� of practical work. You s�hould als�o obtain a certificate of pos�ting for all work that is� 
pos�ted to the moderator.

The OCR Repos�itory is� a s�ecure webs�ite for centres� to upload candidate work and for as�s�es�s�ors� to 
acces�s� this� work digitally. Centres� can us�e the OCR Repos�itory for uploading marked candidate work 
for moderation.

Centres� can acces�s� the OCR Repos�itory via OCR Interchange, find their candidate entries� in their 
area of the Repos�itory, and us�e the Repos�itory to upload files� (s�ingly or in bulk)� for acces�s� by their 
moderator.

The OCR Repos�itory allows� candidates� to s�end evidence in electronic file types� that would normally 
be difficult to s�ubmit through pos�tal moderation; for example multimedia or other interactive unit 
s�ubmis�s�ions�.

The OCR GCSE Additional Applied Science unit A193 can be s�ubmitted electronically to the OCR 
Repos�itory via Interchange: pleas�e check Section 8.4.1 for unit entry codes� for the OCR Repos�itory.

There are three ways� to load files� to the OCR Repos�itory:

1. Centres� can load multiple files� agains�t multiple candidates� by clicking on ‘Upload candidate files�’ in 
the Candidates� tab of the Candidate Overview s�creen.

2. Centres� can load multiple files� agains�t a s�pecific candidate by clicking on ‘Upload files�’ in the 
Candidate Details� s�creen.

3. Centres� can load multiple adminis�tration files� by clicking on ‘Upload admin files�’ in the 
Adminis�tration tab of the Candidate Overview s�creen. 

The OCR Repos�itory is� s�een as� a fas�ter, greener and more convenient means� of providing work for 
as�s�es�s�ment. It is� part of a wider programme bringing digital technology to the as�s�es�s�ment proces�s�, 
the aim of which is� to provide s�impler and eas�ier adminis�tration for centres�.

 
Ins�tructions� for how to upload files� to OCR us�ing the OCR Repos�itory can be found on 
OCR Interchange.

The purpos�e of moderation is� to ens�ure that the s�tandard of the award of marks� for work is� the s�ame 
for each centre, and that each teacher has� applied the s�tandards� appropriately acros�s� the range of 
candidates� within the centre.

At this� s�tage, if neces�s�ary, centres� may be required to provide an additional s�ample of candidate 
work (if marks� are found to be in the wrong order)� or carry out s�ome re-marking. If you receive s�uch a 
reques�t, pleas�e ens�ure that you res�pond as� quickly as� pos�s�ible to ens�ure that your candidates�’ res�ults� 
are not delayed.

5.7.2 Submitting moderation samples via post

5.7.3 Submitting moderation samples via the OCR Repository

5.8 External moderation

http://www.ocr.org.uk/interchange/repository/
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6Support for GCSE Additional Applied Science

6.1 Free resources available from the OCR website

The following materials� will be available on the OCR webs�ite:

 • GCSE Additional Applied Science Specification

 • s�pecimen as�s�es�s�ment materials� and mark s�chemes� for each unit

 • Guide to controlled as�s�es�s�ment

 • s�ample controlled as�s�es�s�ment materials�

 • exemplar candidate work

 • s�ample s�chemes� of work and les�s�on plans�

OCR offers� centres� a wealth of high quality publis�hed s�upport with a choice of ‘Official Publis�her 
Partner’ and ‘Approved Publication’ res�ources�, all endors�ed by OCR for us�e with OCR s�pecifications�.

OCR works� in clos�e collaboration with publis�her partners� to ens�ure you have acces�s� to:

 • publis�hed s�upport materials� available when you need them, tailored to OCR s�pecifications� 

 • high quality res�ources� produced in cons�ultation with OCR s�ubject teams�, which are linked to 
OCR’s� teacher s�upport materials�.

Oxford Univers�ity Pres�s� is� the publis�her partner for OCR GCSE Additional Applied Science.

OCR endors�es� a range of publis�her materials� to provide quality s�upport for centres� delivering its� 
qualifications�. You can be confident that materials� branded with OCR’s� ‘Official Publis�hing Partner’ 
or ‘Approved publication’ logos� have undergone a thorough quality as�s�urance proces�s� to achieve 
endors�ement. All res�pons�ibility for the content of the publis�her’s� materials� res�ts� with the publis�her.

Thes�e endors�ements� do not mean that the materials� are the only s�uitable res�ources� available or 
neces�s�ary to achieve an OCR qualification.

6.2.2 Endorsed publications

6.2.1 Publisher partners

6.2 Other resources

http://www.ocr.org.uk/qualifications/type/gcse_2012/science/add_app/documents/
http://pdf.ocr.org.uk/download/sm/ocr_70671_sm_gcse_guide_ca.pdf
http://www.ocr.org.uk/qualifications/type/gcse_2012/science/add_app/documents/#Supportmaterials
http://www.ocr.org.uk/qualifications/type/gcse_2012/science/add_app/documents/#Supportmaterials
http://www.ocr.org.uk/qualifications/type/gcse_2012/science/add_app/documents/#Supportmaterials
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6.3 Training

OCR will offer a range of s�upport activities� for all practitioners� throughout the lifetime of the 
qualification to ens�ure they have the relevant knowledge and s�kills� to deliver the qualification.

Pleas�e s�ee Event Booker for further information. 

Active Res�ults� is� available to all centres� offering OCR’s� GCSE Additional Applied Science 
s�pecifications�.

Active Res�ults� is� a free res�ults� analys�is� s�ervice to help teachers� review the performance of individual 
candidates� or whole s�chools�. 

Data can be analys�ed us�ing filters� on s�everal categories� s�uch as� gender and other demographic 
information, as� well as� providing breakdowns� of res�ults� by ques�tion and topic.

Active Res�ults� allows� you to look in greater detail at your res�ults�:

 • richer and more granular data will be made available to centres� including ques�tion level data 
available from e-marking

 • you can identify the s�trengths� and weaknes�s�es� of individual candidates� and your centre’s� cohort 
as� a whole

 • our s�ys�tems� have been developed in clos�e cons�ultation with teachers� s�o that the technology 
delivers� what you need.

Further information on Active Res�ults� can be found on the OCR webs�ite.

OCR Interchange has� been developed to help you to carry out day-to-day adminis�tration functions� 
online, quickly and eas�ily. The s�ite allows� you to regis�ter and enter candidates� online. In addition, you 
can gain immediate and free acces�s� to candidate information at your convenience. Sign up on the 
OCR webs�ite.

6.4.1 Active Results

6.4.2 OCR Interchange

6.4 OCR Support Services

http://www.ocr.org.uk/training/book/index.aspx
http://www.ocr.org.uk/interchange/active_results/
https://interchange.ocr.org.uk
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Equality and Inclusion in GCSE Additional 
Applied Science

7.1 Equality Act information relating to GCSE Additional Applied Science

GCSEs� often require as�s�es�s�ment of a broad range of competences�. This� is� becaus�e they are general 
qualifications� and, as� s�uch, prepare candidates� for a wide range of occupations� and higher level 
cours�es�.

The revis�ed GCSE qualification and s�ubject criteria were reviewed by the regulators� in order to identify 
whether any of the competences� required by the s�ubject pres�ented a potential barrier to any dis�abled 
candidates�. If this� was� the cas�e, the s�ituation was� reviewed again to ens�ure that s�uch competences� 
were included only where es�s�ential to the s�ubject. The findings� of this� proces�s� were dis�cus�s�ed with 
dis�ability groups� and with dis�abled people.

Reas�onable adjus�tments� are made for dis�abled candidates� in order to enable them to acces�s� the 
as�s�es�s�ments� and to demons�trate what they know and can do. For this� reas�on, very few candidates� 
will have a complete barrier to the as�s�es�s�ment. Information on reas�onable adjus�tments� is� found in 
Access Arrangements, Reasonable Adjustments and Special Consideration by the Joint Council 
www.jcq.org.uk. 

Candidates� who are unable to acces�s� part of the as�s�es�s�ment, even after exploring all pos�s�ibilities� 
through reas�onable adjus�tments�, may s�till be able to receive an award bas�ed on the parts� of the 
as�s�es�s�ment they have taken.

The acces�s� arrangements� permis�s�ible for us�e in this� s�pecification are in line with Ofqual’s� GCSE 
s�ubject criteria equalities� review and are as� follows�:

Yes/No Type of Assessment

Readers� Yes� All as�s�es�s�ments�

Scribes� Yes� All as�s�es�s�ments�

Practical as�s�is�tants� Yes� All controlled as�s�es�s�ments�. The practical as�s�is�tant 
may as�s�is�t with as�s�es�s�ed practical tas�ks� under 
ins�truction from the candidate.

Word proces�s�ors� Yes� All as�s�es�s�ments�

Trans�cripts� Yes� All as�s�es�s�ments�

Oral language modifiers� Yes� All as�s�es�s�ments�

BSL s�igners� Yes� All as�s�es�s�ments�

Modified ques�tion papers� Yes� All as�s�es�s�ments�

Extra time Yes� All as�s�es�s�ments�

All candidates� with a demons�trable need may be eligible for acces�s� arrangements� to enable them to 
s�how what they know and can do. The criteria for eligibility for acces�s� arrangements� can be found in 
the JCQ document Access Arrangements, Reasonable Adjustments and Special Consideration. 

Candidates� who have been fully prepared for the as�s�es�s�ment but who have been affected by 
advers�e circums�tances� beyond their control at the time of the examination may be eligible for 
s�pecial cons�ideration. As� above, centres� s�hould cons�ult the JCQ document Access Arrangements, 
Reasonable Adjustments and Special Consideration.

7.2 Arrangements for candidates with particular requirements  
(including Special Consideration)

7
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Administration of GCSE Additional Applied 
Science

In December 2011 the GCSE qualification criteria were changed by Ofqual. As� a res�ult, all GCSE 
qualifications� have been updated to comply with the new regulations�.

The mos�t s�ignificant change for all GCSE qualifications� is� that, from 2014, unitis�ed s�pecifications� mus�t 
require that 100% of the as�s�es�s�ment is� terminal.

Pleas�e note that there are no changes� to the terminal rule and re-s�it rules� for the January 2013 and 
June 2013 examination s�eries�:

 • at leas�t 40% of the as�s�es�s�ment mus�t be taken in the examination s�eries� in which the 
qualification is� certificated

 • candidates� may re-s�it each unit once before certification, i.e. each candidate can have two 
attempts� at a unit before certification.

For full information on the as�s�es�s�ment availability and rules� that apply in the January 2013 
and June 2013 examination s�eries�, pleas�e refer to the previous� vers�ion of this� s�pecification 
GCSE Additional Applied Science (March 2011)� available on the webs�ite.

The s�ections� below explain in more detail the rules� that apply from the June 2014 examination s�eries� 
onwards�.

There is� one examination s�eries� available each year in June (all units� are available each year in June)�.

GCSE Additional Applied Science certification is� available in June 2014 and each June thereafter. 

Unit A191 Unit A192 Unit A193 Certification 
availability

June 2014 3 3 3 3

June 2015 3 3 3 3

For GCSE Additional Applied Science, from June 2014 onwards�, a 100% terminal rule applies�. 
Candidates� mus�t enter for all their units� in the s�eries� in which the qualification is� certificated. 

8.1 Availability of assessment from 2014

8.2 Certification rules

8

http://www.ocr.org.uk/download/kd/ocr_40692_kd_gcse_spec.pdf
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8

8.3 Rules for re-taking a qualification

Candidates� may enter for the qualification an unlimited number of times�.

Where a candidate re-takes� a qualification, all units� mus�t be re-entered and all externally as�s�es�s�ed 
units� mus�t be re-taken in the s�ame s�eries� as� the qualification is� re-certificated. The new res�ults� for 
thes�e units� will be us�ed to calculate the new qualification grade. Any res�ults� previous�ly achieved 
cannot be re-us�ed.

For the controlled as�s�es�s�ment unit, candidates� who are re-taking a qualification can choos�e either 
to re-take that controlled as�s�es�s�ment unit or to carry forward the res�ult for that unit that was� us�ed 
towards� the previous� certification of the s�ame qualification.

 • Where a candidate decides� to re-take the controlled as�s�es�s�ment, the new res�ult will be the one 
us�ed to calculate the new qualification grade. Any res�ults� previous�ly achieved cannot be re-us�ed.

 • Where a candidate decides� to carry forward a res�ult for controlled as�s�es�s�ment, they mus�t be 
entered for the controlled as�s�es�s�ment unit in the re-take s�eries� us�ing the entry code for the carry 
forward option (s�ee s�ection 8.4)�.

Centres� mus�t be approved to offer OCR qualifications� before they can make any entries�, including 
es�timated entries�. It is� recommended that centres� apply to OCR to become an approved centre well in 
advance of making their firs�t entries�. Centres� mus�t have made an entry for a unit in order for OCR to 
s�upply the appropriate forms� and adminis�trative materials�. 

It is essential that correct unit entry codes� are us�ed when making unit entries�. 

For the externally as�s�es�s�ed units� A191 and A192 candidates� mus�t be entered for either component 01 
(Foundation Tier)� or 02 (Higher Tier)� us�ing the appropriate unit entry code from the table below. It 
is� not pos�s�ible for a candidate to take both components� for a particular unit within the s�ame s�eries�; 
however, different units� may be taken at different tiers�.

For the controlled as�s�es�s�ment unit, centres� can decide whether they want to s�ubmit candidates�’ work 
for moderation through the OCR Repos�itory or by pos�t. Candidates� s�ubmitting controlled as�s�es�s�ment 
mus�t be entered for the appropriate unit entry code from the table below. Candidates� who are re-taking 
the qualification and who want to carry forward the controlled as�s�es�s�ment s�hould be entered us�ing the 
unit entry code for the carry forward option.

Centres� s�hould note that controlled as�s�es�s�ment tas�ks� can s�till be completed at a time which is� 
appropriate to the centre/candidate. However, where tas�ks� change from year to year, centres� would 
have to ens�ure that candidates� had completed the correct tas�k(s�)� for the year of entry.

8.4 Making entries

8.4.1 Unit entries
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Unit entry 
code

Component 
code

Assessment 
method

Unit titles

A191F 01 Written Paper Science in Society� 
(Foundation Tier)�

A191H 02 Written Paper Science in Society� 
(Higher Tier)�

A192F 01 Written Paper Science of Materials and Production
(Foundation Tier)�

A192H 02 Written Paper Science of Materials and Production
(Higher Tier)�

A193A 01 Moderated via OCR 
Repos�itory

Science work-related portfolio

A193B 02 Moderated via 
pos�tal moderation

Science work-related portfolio

A193C 80 Carried forward Science work-related portfolio

Candidates� mus�t be entered for qualification certification s�eparately from unit as�s�es�s�ment(s�)�. If a 
certification entry is� not made, no overall grade can be awarded.

Centres� mus�t enter candidates� for:

 • GCSE Additional Applied Science, certification code J251.

Under certain circums�tances�, a centre may wis�h to query the res�ult is�s�ued to one or more candidates�. 
Enquiries� about res�ults� for GCSE units� mus�t be made immediately following the s�eries� in which the 
relevant unit was� taken and by the relevant enquiries� about res�ults� deadline for that s�eries�. 

Pleas�e refer to the JCQ Post-Results Services booklet and the OCR Admin Guide: 14–19 
Qualifications for further guidance on enquiries� about res�ults� and deadlines�. Copies� of the lates�t 
vers�ions� of thes�e documents� can be obtained from the OCR webs�ite at www.ocr.org.uk. 

8.4.2 Certification entries

8.5 Enquiries about results

http://www.ocr.org.uk
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Every s�pecification is� as�s�igned a national clas�s�ification code indicating the s�ubject area to which it 
belongs�. The clas�s�ification code for this� s�pecification is� 0028.

Centres� s�hould be aware that candidates� who enter for more than one GCSE qualification with the 
s�ame clas�s�ification code will have only one grade (the highes�t)� counted for the purpos�e of the School 
and College Performance Tables�. 

Centres� may wis�h to advis�e candidates� that, if they take two s�pecifications� with the s�ame clas�s�ification 
code, colleges� are very likely to take the view that they have achieved only one of the two GCSEs�. The 
s�ame view may be taken if candidates� take two GCSE s�pecifications� that have different clas�s�ification 
codes� but have s�ignificant overlap of content. Candidates� who have any doubts� about their s�ubject 
combinations� s�hould s�eek advice, either from their centre or from the ins�titution to which they wis�h to 
progres�s�.

8.6 Prohibited qualifications and classification code
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Other information about GCSE Additional 
Applied Science

GCSE Additional Applied Science has� been developed as� a s�tand-alone qualification.

GCSE qualifications� are general qualifications� which enable candidates� to progres�s� either directly to 
employment, or to proceed to further qualifications�. 

Progres�s�ion to further s�tudy from GCSE will depend upon the number and nature of the grades� 
achieved. Broadly, candidates� who are awarded mainly Grades� D to G at GCSE could either 
s�trengthen their bas�e through further s�tudy of qualifications� at Level 1 within the National Qualifications� 
Framework or could proceed to Level 2. Candidates� who are awarded mainly Grades� A* to C at GCSE 
would be well prepared for s�tudy at Level 3 within the National Qualifications� Framework. 

OCR has� taken great care in preparation of this� s�pecification and as�s�es�s�ment materials� to avoid bias� 
of any kind. Special focus� is� given to the 9 s�trands� of the Equality Act with the aim of ens�uring both 
direct and indirect dis�crimination is� avoided.

This� s�pecification complies� in all res�pects� with the current: General Conditions of Recognition; GCSE, 
GCE, Principal Learning and Project Code of Practice; GCSE Controlled Assessment regulations and 
the GCSE subject criteria for Science. All documents� are available on the Ofqual webs�ite.

This� s�pecification and as�s�ociated as�s�es�s�ment materials� are in Englis�h only. Only ans�wers� written in 
Englis�h will be as�s�es�s�ed.

9.1 Overlap with other qualifications

9.2 Progression from this qualification

9.3 Avoidance of bias

9.4 Regulatory requirements

9.5 Language

9

http://www.ofqual.gov.uk/
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9.6 Spiritual, moral, ethical, social, legislative, economic and cultural issues

This� s�pecification offers� opportunities� which can contribute to an unders�tanding of thes�e is�s�ues�. The 
table below gives� s�ome examples� which could be us�ed when teaching the cours�e:

Issue Opportunities for developing an understanding 
of the issue during the course

The commitment of s�cientis�ts� to publis�h their 
findings� and s�ubject their ideas� to tes�ting by 
others�.

B3.1 – The role of the Food Standard Agency in 
commis�s�ioning and publis�hing res�earch into food 
s�afety.
A3.2 – Proficiency tes�ts� to accredit the 
performance of analytical laboratories�. 

The range of factors� which have to be 
cons�idered when weighing the cos�ts� and 
benefits� of s�cientific activity.

B1.4 – Explain how compos�ite materials� can 
combine us�eful properties� and as�s�es�s� the 
s�uitability of thes�e materials�.

The ethical implications� of s�elected s�cientific 
is�s�ues�.

A2.3 – As�s�is�ted reproduction techniques�.
A4.1 – The implications� of analytical res�ults� for 
people’s� freedom under the law.

Scientific explanations� which give ins�ight into 
human nature.

AP1.2 – Ques�tionnaire on lifes�tyle his�tory.

Scientific explanations� which give ins�ight into 
everyday experiences�.

A3.2/B2.4 – Health and s�afety.
B4.4 – Formulation of effective and s�afe 
cons�umer products�.
B4.1 – Identify hazards�.

Scientific explanations� which give ins�ight into the 
local and global environment.

A2.2 – Treatments� often have s�ide effects� and 
thes�e are weighed agains�t the benefits� gained.
B3.1 – Biotechnology and food.
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This� s�pecification s�upports� thes�e is�s�ues�, cons�is�tent with current EU agreements�, as� outlined below.

Issue Opportunities for developing an understanding 
of the issue during the course

Environmental issues

Managing was�tes� from manufacturing indus�try. B4.2 – Unders�tanding the impact of making 
chemicals� on a large s�cale and the need to 
reduce was�tes�.

Food and agriculture. B3.4 – Us�ing microorganis�ms� to produce food 
and drinks�.

Detection of pollutants�. B3.3 – Tes�ts� for bacterial contamination of milk.
A3.2/3/4 – Us�e of analytical techniques� to detect 
pollutants�.
B4.2 – Methods� of making pure chemicals�.

Health and Safety issues

Safe practice in the laboratory. Controlled as�s�es�s�ment – Standard procedures�.

Health and dis�eas�e. A2 – Healthcare.
B3.4 – Safe culturing of microorganis�ms� and the 
importance of as�eptic techniques�.

The purity of food, water, cons�umer products� 
and medical drugs�.

B3.3 – Stages� in the preparation of a pure food 
product.
A3.2 – Purity of water.

9.7 Sustainable development, health and safety considerations and European 
developments, consistent with international agreements

9.8 Key Skills

This� s�pecification provides� opportunities� for the development of the Key Skills� of Communication, 
Application of Number, Information and Communication Technology�, Working with Others, Improving 
Own Learning and Performance and Problem Solving at Levels� 1 and/or 2. However, the extent to 
which this� evidence fulfils� the Key Skills� criteria at thes�e levels� will be totally dependent on the s�tyle of 
teaching and learning adopted for each unit.

The following table indicates� where opportunities� may exis�t for at leas�t s�ome coverage of the various� 
Key Skills� criteria at Levels� 1 and/or 2 for each unit.

Unit
C AoN ICT WwO IOLP PS

1 2 1 2 1 2 1 2 1 2 1 2

A191 3 3 3 3 3 3 3 3 3 3 3 3

A192 3 3 3 3 3 3 3 3 3 3 3 3

A193 3 3 3 3 3 3 3 3 3 3 3 3
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9.9 ICT

In order to play a full part in modern s�ociety, candidates� need to be confident and effective us�ers� of 
ICT. This� s�pecification provides� candidates� with a wide range of appropriate opportunities� to us�e ICT in 
order to further their s�tudy of Science. 

Opportunities� for ICT include:

 • gathering information from the World Wide Web and CD-ROMs�

 • gathering data us�ing s�ens�ors� linked to data-loggers� or directly to computers�

 • us�ing s�preads�heets� and other s�oftware to proces�s� data

 • us�ing animations� and s�imulations� to vis�ualis�e s�cientific ideas�

 • us�ing s�oftware to pres�ent ideas� and information on paper and on s�creen.

From September 2002, the National Curriculum for England at Key Stage 4 includes� a mandatory 
programme of s�tudy for Citizens�hip. 

GCSE Science is� des�igned as� a s�cience education for future citizens� which not only covers� as�pects� 
of the Citizens�hip programme of s�tudy but als�o extends� beyond that programme by dealing with 
important as�pects� of s�cience which all people encounter in their everyday lives�.

9.10 Citizenship
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Appendix A: Guidance for the production of 
electronic controlled assessment

Structure for evidence

Data formats for evidence

A controlled as�s�es�s�ment portfolio is� a collection of folders� and files� containing the candidate’s� 
evidence. Folders� s�hould be organis�ed in a s�tructured way s�o that the evidence can be 
acces�s�ed eas�ily by a teacher or moderator. This� s�tructure is� commonly known as� a folder tree. 
It would be helpful if the location of particular evidence is� made clear by naming each file and 
folder appropriately and by us�e of an index called ‘Home Page’.

There s�hould be a top level folder detailing the candidate’s� centre number, candidate number, 
s�urname and forename, together with the unit code A193, s�o that the portfolio is� clearly identified 
as� the work of one candidate. 

Each candidate produces� an as�s�ignment for controlled as�s�es�s�ment. The evidence s�hould be 
contained within a s�eparate folder within the portfolio. This� folder may contain s�eparate files�.

Each candidate’s� controlled as�s�es�s�ment portfolio s�hould be s�tored in a s�ecure area on the 
centre’s� network. Prior to s�ubmitting the controlled as�s�es�s�ment portfolio to OCR, the centre 
s�hould add a folder to the folder tree containing controlled as�s�es�s�ment and s�ummary forms�. 

In order to minimis�e s�oftware and hardware compatibility is�s�ues� it will be neces�s�ary to s�ave 
candidates�’ work us�ing an appropriate file format. 

Candidates� mus�t us�e formats� appropriate to the evidence that they are providing and 
appropriate to viewing for as�s�es�s�ment and moderation. Open file formats� or proprietary formats� 
for which a downloadable reader or player is� available are acceptable. Where this� is� not 
available, the file format is� not acceptable.

Electronic controlled as�s�es�s�ment is� des�igned to give candidates� an opportunity to demons�trate 
what they know, unders�tand and can do us�ing current technology. Candidates� do not gain marks� 
for us�ing more s�ophis�ticated formats� or for us�ing a range of formats�. A candidate who choos�es� to 
us�e only word documents� will not be dis�advantaged by that choice.

Evidence s�ubmitted is� likely to be in the form of word proces�s�ed documents�, PowerPoint 
pres�entations�, digital photos� and digital video. 

To ens�ure compatibility, all files� s�ubmitted mus�t be in the formats� lis�ted below. Where new 
formats� become available that might be acceptable, OCR will provide further guidance. OCR 
advis�es� agains�t changing the file format that the document was� originally created in. It is� the 
centre’s� res�pons�ibility to ens�ure that the electronic portfolios� s�ubmitted for moderation are 
acces�s�ible to the moderator and fully repres�ent the evidence available for each candidate.

A
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AAccepted File Formats

Movie formats for digital video evidence

MPEG (*.mpg)�

QuickTime movie (*.mov)�

Macromedia Shockwave (*.aam)�

Macromedia Shockwave (*.dcr)�

Flas�h (*.s�wf)�

Windows� Media File (*.wmf)�

MPEG Video Layer 4 (*.mp4)�

Audio or sound formats

MPEG Audio Layer 3 (*.mp3)�

Graphics formats including photographic evidence

JPEG (*.jpg)�

Graphics� file (*.pcx)�

MS bitmap (*.bmp)�

GIF images� (*.gif)�

Animation formats

Macromedia Flas�h (*.fla)�

Structured markup formats

XML (*.xml)�

Text formats

Comma Separated Values� (.cs�v)�

PDF (.pdf)�

Rich text format (.rtf)�

Text document (.txt)�

Microsoft Office suite

PowerPoint (.ppt)�

Word (.doc)�

Excel (.xls�)�

Vis�io (.vs�d)�

Project (.mpp)�
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Appendix B: Mathematics skills for GCSE 
science qualifications

Candidates� are permitted to us�e calculators� in all as�s�es�s�ments�.

Candidates� s�hould be able to:

 • unders�tand number s�ize and s�cale and the quantitative relations�hip between units�

 • unders�tand when and how to us�e es�timation

 • carry out calculations� involving +, - , ×, ÷, either s�ingly or in combination, decimals�, fractions�, 
percentages� and pos�itive whole number powers�

 • provide ans�wers� to calculations� to an appropriate number of s�ignificant figures�

 • unders�tand and us�e the s�ymbols� =, <, >, ~

 • unders�tand and us�e direct proportion and s�imple ratios�

 • calculate arithmetic means�

 • unders�tand and us�e common meas�ures� and s�imple compound meas�ures� s�uch as� s�peed

 • plot and draw graphs� (line graphs�, bar charts�, pie charts�, s�catter graphs�, his�tograms�)� s�electing 
appropriate s�cales� for the axes�

 • s�ubs�titute numerical values� into s�imple formulae and equations� us�ing appropriate units�

 • trans�late information between graphical and numeric form

 • extract and interpret information from charts�, graphs� and tables�

 • unders�tand the idea of probability

 • calculate area, perimeters� and volumes� of s�imple s�hapes�.

In addition, Higher Tier candidates� s�hould be able to:

 • interpret, order and calculate with numbers� written in s�tandard form

 • carry out calculations� involving negative powers� (only –1 for rate)�

 • change the s�ubject of an equation

 • unders�tand and us�e invers�e proportion

 • unders�tand and us�e percentiles� and deciles�.

B
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CAppendix C: Physical quantities and units

It is� expected that candidates� will s�how an unders�tanding of the phys�ical quantities� and corres�ponding 
SI units� lis�ted below and will be able to us�e them in quantitative work and calculations�. Whenever they 
are required for s�uch ques�tions�, units� will be provided and, where neces�s�ary, explained.

Fundamental Physical Quantities

Physical quantity Unit(s)

length metre  (m)�; kilometre  (km)�; centimetre  (cm)�; millimetre  (mm)�

mas�s� kilogram (kg)�; gram (g)�; milligram (mg)�

time s�econd (s�)�; millis�econd (ms�)�

temperature degree Cels�ius� (°C)�; kelvin (K)�

current ampere (A)�; milliampere (mA)�

voltage volt (V)�; millivolt (mV)�

Derived Quantities and Units

Physical quantity Unit(s)

area cm2; m2

volume cm3; dm3; m3; litre (l )�; millilitre (ml)�

dens�ity kg/m3; g/cm3

force newton (N)�

s�peed m/s�; km/h

energy joule (J)�; kilojoule (kJ)�; megajoule (MJ)�

power watt (W)�; kilowatt (kW)�; megawatt (MW)�

frequency hertz (Hz)�; kilohertz (kHz)�

gravitational field 
s�trength

N/kg

radioactivity becquerel (Bq)�

acceleration m/s�2; km/h2

s�pecific heat capacity J/kg°C; J/g°C

s�pecific latent heat J/kg
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D Appendix D: Health and safety

In UK law, health and s�afety is� the res�pons�ibility of the employer. For mos�t es�tablis�hments� entering 
candidates� for GCSE, this� is� likely to be the local education authority or the governing body. 
Employees�, i.e. teachers� and lecturers�, have a duty to cooperate with their employer on health and 
s�afety matters�. Various� regulations�, but es�pecially the COSHH Regulations� 2002 and the Management 
of Health and Safety at Work Regulations� 1999, require that before any activity involving a hazardous� 
procedure or harmful micro-organis�ms� is� carried out, or hazardous� chemicals� are us�ed or made, the 
employer mus�t provide a ris�k as�s�es�s�ment. A us�eful s�ummary of the requirements� for ris�k as�s�es�s�ment 
in s�chool or college s�cience can be found at www.as�e.org.uk/htm/teacher_zone/s�afety_in_s�cience_
education.php. 

For members�, the CLEAPSS® guide, Managing Risk Assessment in Science* offers� detailed advice. 
Mos�t education employers� have adopted a range of nationally available publications� as� the bas�is� for 
their Model Ris�k As�s�es�s�ments�. Thos�e commonly us�ed include: 

Safety� in Science Education, DfEE, 1996, HMSO, ISBN 0 11 270915 X. 

  Now out of print but s�ections� are available at: 
 www.as�e.org.uk/htm/teacher_zone/s�afety_in_s�cience_education.php; 

Topics in Safety�, 3rd edition, 2001, ASE ISBN 0 86357 316 9; 

Safeguards in the School Laboratory�, 11th edition, 2006, ASE ISBN 978 0 86357 408 5; 

CLEAPSS® Hazcards, 2007 edition and later updates�*; 

CLEAPSS® Laboratory� Handbook*; 

Hazardous Chemicals, A Manual for Science Education, 1997, SSERC Limited 

ISBN 0 9531776 0 2 (s�ee www.s�s�erc.org.uk/public/hazcd/whats�_new.htm)�. 

Where an employer has� adopted thes�e or other publications� as� the bas�is� of their model ris�k 
as�s�es�s�ments�, an individual s�chool or college then has� to review them, to s�ee if there is� a need to 
modify or adapt them in s�ome way to s�uit the particular conditions� of the es�tablis�hment. 

Such adaptations� might include a reduced s�cale of working, deciding that the fume cupboard provis�ion 
was� inadequate or the s�kills� of the candidates� were ins�ufficient to attempt particular activities� s�afely. 
The s�ignificant findings� of s�uch ris�k as�s�es�s�ment s�hould then be recorded, for example on s�chemes� of 
work, publis�hed teachers� guides�, work s�heets�, etc. There is� no s�pecific legal requirement that detailed 
ris�k as�s�es�s�ment forms� s�hould be completed, although a few employers� require this�. 

Where project work or individual inves�tigations�, s�ometimes� linked to work-related activities�, are 
included in s�pecifications� this� may well lead to the us�e of novel procedures�, chemicals� or micro-
organis�ms�, which are not covered by the employer’s� model ris�k as�s�es�s�ments�. The employer s�hould 
have given guidance on how to proceed in s�uch cas�es�. Often, for members�, it will involve contacting 
CLEAPSS® (or, in Scotland, SSERC)�. 

*Thes�e, and other CLEAPSS® publications�, are on the CLEAPSS® Science Publications� CD-ROM 
is�s�ued annually to members�. Note that CLEAPSS® publications� are only available to members�. 
For more information about CLEAPSS® go to www.cleaps�s�.org.uk. In Scotland, SSERC 
(www.s�s�erc.org.uk)� has� a s�imilar role to CLEAPSS® and there are s�ome reciprocal arrangements�. 
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EAppendix E: Electrical and safety symbols

A

V

M

G

junction of conductors

ammeter

voltmeter

indicator or light
source

motor

generator

switch

primary or
secondary cell

battery of cells

power supply

fuse

fixed resistor

variable resistor

or
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E

Emergency stop
First aid

post

DANGER
230 volts

BS 857

emergency stop first aid point

earth or ground

BSI kitemark

laser

electrical shock hazard – 230 V

double insulated

danger
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