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Qualification title covered by this
specification
Pearson BTEC Level 2 Diploma in Applied Science
Qualifications eligible and funded for post-16-year-olds can be found on the funding Hub. The Skills Funding
Agency also publishes a funding catalogue that lists the qualifications available for 19+ funding.
The Qualification Number (QN) should be used by centres when they wish to seek public funding for their
learners. Each unit within a qualification will also have a unit code.
The qualification and unit codes will appear on learners’ final certification documentation. The
QN for the qualification in this publication is:
Pearson BTEC Level 2 Diploma in Applied Science

500/6671/7

This qualification title will appear on learners’ certificates. Learners need to be made aware of this when they
are recruited by the centre and registered with Pearson.
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What are BTEC Firsts?
BTEC First qualifications are undertaken in further education and sixth-form colleges, schools and other
training providers, and have been since they were introduced in 1983. Their purpose, approaches to
teaching, learning and assessment are established and understood by teaching professionals, employers and
learners alike.
The BTEC First qualification within this specification is:
●

Pearson BTEC Level 2 Diploma in Applied Science.

But for clarity and continuity they are referred to generically as BTEC First qualifications, where appropriate
and maintain the same equivalences, benchmarks and other articulations (for example SCAAT points) as
their predecessor qualifications.
BTEC Firsts are Level 2 qualifications designed to provide specialist work-related qualifications in a range of
sectors. They give learners the knowledge, understanding and skills that they need to prepare for
employment. The qualifications also provide career development opportunities for those already in work.
Consequently they provide a course of study for full-time or part-time learners in schools, colleges and
training centres.
BTEC Firsts provide much of the underpinning knowledge and understanding for the National Occupational
Standards for the sector, where these are appropriate. They are supported by the relevant Standards Setting
Body (SSB) or Sector Skills Council (SSC). A number of BTEC Firsts are recognised as Technical Certificates
and form part of the Apprenticeship Framework. They attract achievement and attainment points that equate
to similar-sized general qualifications.
On successful completion of a BTEC First qualification, learners can progress to or within employment and/or
continue their study in the same, or a related vocational area.
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Sizes of qualifications
For all regulated qualifications, Pearson specify a total number of hours that it is estimated learners
will require to complete and show achievement for the qualification – this is the Total Qualification
Time (TQT). The TQT value indicates the size of a qualification.
Within the TQT, Pearson identifies the number of Guided Learning Hours (GLH) that we estimate a
centre delivering the qualification might provide. Guided learning means activities, such as lessons,
tutorials, online instruction, supervised study and giving feedback on performance, that directly
involve tutors and assessors in teaching, supervising and invigilating learners. Guided learning includes
the time required for learners to complete external assessment under examination or supervised
conditions.
In addition to guided learning, other required learning directed by tutors or assessors will include
private study, preparation for assessment and undertaking assessment when not under supervision,
such as preparatory reading, revision and independent research.
As well as TQT and GLH, qualifications can also have a credit value – equal to one tenth of TQT,
rounded to the nearest whole number.
TQT and credit values are assigned after consultation with users of the qualifications.
BTEC qualifications are generally available in the following sizes:
●
●

●

Award – a qualification with a TQT value of 120 or less (equivalent to a range of 1–12 credits)
Certificate – a qualification with a TQT value in the range of 121–369 (equivalent to a range of 13–
36 credits)
Diploma – a qualification with a TQT value of 370 or more (equivalent to 37 credits and above).

Pearson BTEC Level 2 Diploma in Applied Science
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Pearson BTEC Level 2 Diploma – 60 credits
The 60-credit BTEC Level 2 Diploma has potential to prepare learners for employment in the appropriate
vocational sector and it is suitable for those who have decided that they wish to enter a particular area of work.
It is broadly equivalent to four GCSEs and in Applied Science covers the relevant Key Stage 4 Programme of
Study for Science.
Some learners may wish to gain the qualification in order to enter a specialist area of employment or to
progress to a Level 3 programme.

Key features of the BTEC Firsts in Applied Science
The BTEC Firsts in Applied Science have been developed in the science sector to:
●

●

●

●

●

●

●

provide full-time learners aged 14-16 with an Applied Science qualification that covers the Key Stage 4
Programme of Study for Science
provide full-time learners with the opportunity to gain an appropriate vocational qualification prior to
entering employment in the science sector as a science technician or assistant practitioner
provide opportunities for science employees to gain a national recognised Level 2 vocationally specific
qualification
provide opportunities for learners to acquire technical and employability skills, knowledge and
understanding which are transferable and will enable individuals to meet changing circumstances, whether
these arise from a shift in their own status or employment, or general changes in applied science practice,
provision or environment
enable learners to consider their relationship with the scientific community and their responsibilities
towards the community and the environment
give learners the opportunity to develop a range of skills and techniques, personal skills and attributes
essential for successful performance in working life
enable full-time learners to progress to vocational qualifications such as the Pearson BTEC Level 3
qualifications in Applied Science.

Rationale for the BTEC Firsts in Applied Science
The BTEC Firsts in Applied Science have been designed to build on Key Stage 3 science and cover the Key
Stage 4 mandatory science criteria (see Annexe I for mapping) and How Science Works criteria (see Annexe
H for mapping).
It is important that during the course learners take on the role of being employed within the science industry
when completing assignments/activities. This can be achieved by setting activities with a scenario which
reflects tasks or projects that employees would be undertaking in the workplace. Suggestions for suitable
scenarios have been provided within all the units.
Delivery strategies should reflect the nature of work within science employment by using an approach which
reflects the tasks or projects carried out in the workplace, where learners take responsibility and ownership
for their learning and achievement of set outcomes.

4
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This qualification offers course teams in centres an opportunity to develop their own assignments/activities
programme to take into account the needs of both local employers and their learners.
The assessment approach allows a greater flexibility for ‘assessment for learning’, where throughout the
course learners can get feedback on their progress as they provide evidence to complete the assessment and
grading criteria.
It should be emphasised that learners following this course have the opportunity to develop their functional
and personal, learning and thinking skills (PLTS) as they progress through the course. These can be achieved
through presentations and discussions in which learners have opportunities to express their opinion about
current science issues, and through investigations using numerical data and use of ICT to produce reports.
Scientific employers also value employees who are able to communicate effectively using electronic
communication and the correct scientific symbols and terminology.
It is important that learners develop their vocational practical skills and can follow scientific procedures in
a logical and safe manner, observe and record data accurately (using ICT where possible), and present
information concisely to enable others to successfully complete the same investigation/practical experiment
safely.
This qualification provides a route to employment as a science technician or assistant practitioner working in a
wide variety of roles in the science industry or in organisations that use science. These can include roles such
as:
●

●

●

●

a quality control technician/analyst, where the employee works in a production plant laboratory carrying
out analytical tests using modern instrumentation and ICT and interpreting data
a medical physics technician in a hospital supporting the use of X-ray and other imaging/scanning
instruments
a research laboratory technician working on the development of new drugs, managing projects which
include setting up apparatus, measuring and handling chemical substances, following procedures, carrying
out observations and measurements, separating out and analysing products
a journalist for a scientific magazine or journal, editing and proofreading articles on issues such as
implications and applications of new scientific discoveries/developments.

Pearson BTEC Level 2 Diploma in Applied Science
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Progression pathways
Learners can progress onto the BTEC Level 3 Nationals in Applied Science, including the Forensic Science
and Medical Science endorsed pathways. Learners can also progress onto a range of BTEC Level 2 National
qualifications in related areas such as Beauty Therapy Science, Health and Social Care, Sport and Exercise
Science, Engineering, Construction, Land-based, Pharmacy Services or Dental Technology.
Alternatively they can progress to NVQs such as the Laboratory and Associated Technical Activities or
Laboratory Science. The underpinning knowledge, practical and vocational scientific skills learnt on the BTEC
course will enhance and support the progression to a competency-based course.
Additional support to prepare learners for the assessment methods used in general qualifications should be
recommended for those who are considering progressing from
●

●

the Pearson BTEC Level 2 Certificate or Extended Certificate in Applied Science to GCSE Additional
Science or GCSE Single Sciences or
the Pearson BTEC Level 2 Extended Certificate or Diploma in Applied Science to AS GCE Biology,
Chemistry or Physics.
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How Science Works
The BTEC Firsts in Applied Science require students to develop the skills, knowledge and understanding of
How Science Works, by developing skills and knowledge related to the science process as outlined below.
A complete mapping of the qualification to the How Science Works criteria can be found in Annexe H.
1

The collection and analysis of scientific data

2

The interpretation of data, using creative thought, to provide evidence for testing ideas and developing
theories

3

Many phenomena can be explained by developing and using scientific theories, models and ideas

4

There are some questions that science cannot currently answer and some that science cannot address

5

Planning to test a scientific idea, answer a scientific question, or solve a scientific problem

6

Collecting data from primary or secondary sources, including the use of ICT sources and tools

7

Working accurately and safely, individually and with others, when collecting first-hand data

8

Evaluating methods of data collection and considering their validity and reliability as evidence

9

Recalling, analysing, interpreting, applying and questioning scientific information or ideas

10

Using both qualitative and quantitative approaches

11

Presenting information, developing an argument and drawing a conclusion, using scientific, technical and
mathematical language, conventions and symbols and ICT tools

12

The use of contemporary science and technological developments and their benefits, drawbacks and
risks

13

How and why decisions about science and technology are made, including those that raise ethical
issues, and about the social, economic and environmental effects of such decisions

14

How uncertainties in scientific knowledge and scientific ideas change over time and the role of the
scientific community in validating these changes.

Pearson BTEC Level 2 Diploma in Applied Science
– Issue 2 – December 2017 © Pearson Education Limited 2017
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National Occupational Standards (NOS)
BTEC Firsts are designed to provide much of the underpinning knowledge and understanding for the National
Occupational Standards (NOS), as well as developing practical skills in preparation for work and possible
achievement of National Vocational Qualifications (NVQs) in due course. NOS form the basis of NVQs.
BTEC Firsts do not purport to deliver occupational competence in the sector, which should be demonstrated
in a work context.
Each unit in the specification identifies links to elements of the NOS that are addressed by the outcomes
and content of the unit. The BTEC Firsts in Applied Science provide underpinning knowledge towards the
Laboratory and Associated Technical Activities NOS at Level 2 and relate to a number of units within the
Laboratory Science NOS at Level 2.

8
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Rules of combination for Pearson BTEC
Level 2 First qualifications
The rules of combination specify the:
●

total credit value of the qualification

●

the minimum credit to be achieved at the level or above the level of the qualification

●

the mandatory unit credit

●

the optional unit credit

●

the maximum credit that can come from other BTEC units.

When combining units for a BTEC First qualification, it is the centre’s responsibility to ensure that the following
rules of combination are adhered to.
Pearson BTEC Level 2 Diploma
1

The Total Qualification Time (TQT) for this qualification is 600 hours.

2

This qualification has 360 guided learning hours (GLH).

3

Qualification credit value: a minimum of 60 credits.

4

Minimum credit to be achieved at, or above, the level of the qualification: 31 credits.

5

Mandatory unit credit: 15.

6

Optional unit credit: 45.

7

A maximum of 10 optional credits can come from other BTEC units to meet local needs.

Pearson BTEC Level 2 Diploma in Applied Science
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Pearson BTEC Level 2 Diploma in Applied Science
The Pearson BTEC Level 2 Diploma in Applied Science is a 60-credit and 360-guided-learning-hour (GLH)
qualification that consists of 3 mandatory units plus optional units that provide for a combined total of 60
credits (where at least 31 credits must be at Level 2 or above).
Pearson BTEC Level 2 Diploma in Applied Science
Unit

Mandatory units

Credit Level

1

Chemistry and Our Earth*

2

Energy and Our Universe*

5
5

2
2

3

Biology and Our Environment*

5

2

Unit
4

Optional units
Applications of Chemical Substances

5

Applications of Physical Science

6

Health Applications of Life Sciences

7

Practical Scientific Project

8

Science and the World of Work

9

Working in a Science-Based Organisation

5
5
5
5
5
5

2
2
2
2
2
2

10

The Living Body

11

Monitoring the Environment

12

Growing Plants for Food

10
10
10

2
2
2

13

Investigating a Crime Scene

14

Science in Medicine

15

Using Mathematical Tools in Science

16

Designing and Making Useful Devices in Science

10
10
5
5

2
2
2
2

17

Chemical Analysis and Detection

18

Exploring Our Universe

19

Electronics in Action

20

Biotechnological Procedures and Applications

10
10
10
10

2
2
2
2

21

Science in the World

5

2

22

Investigating Human Behaviour

10

2

* Units 1-3 cover the Key Stage 4 Programme of Study for Science
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Assessment and grading
In BTEC Firsts all units are internally assessed.
All assessment for BTEC First qualifications is criterion referenced, based on the achievement of all the
specified learning outcomes.
Each unit within the qualification has specified assessment and grading criteria which are to be used for grading
purposes. A summative unit grade can be awarded at pass, merit or distinction:
●

to achieve a ‘pass’ a learner must have satisfied all the pass criteria

●

to achieve a ‘merit’ a learner must additionally have satisfied all the merit criteria

●

to achieve a ‘distinction’ a learner must additionally have satisfied all the distinction criteria.

Grading domains
The assessment and grading criteria are developed in relation to grading domains which are exemplified by a
number of indicative characteristics at the level of the qualification.
There are four BTEC First grading domains:
●

application of knowledge and understanding

●

development of practical and technical skills

●

personal development for occupational roles

●

application of generic skills.

Please refer to Annexe B which shows the merit and distinction indicative characteristics.

Guidance
The purpose of assessment is to ensure that effective learning has taken place to give learners the opportunity
to:
●

meet the assessment criteria and

●

achieve the learning outcomes within the units.

All the assignments created by centres should be reliable and fit for purpose, and should be built on the unit
assessment and grading criteria. Assessment tasks and activities should enable learners to produce valid,
sufficient and reliable evidence that relates directly to the specified criteria. Centres should enable learners
to produce evidence in a variety of different forms, including written reports, graphs and posters, along with
projects, performance observation and time-constrained assessments.
Centres are encouraged to emphasise the practical application of the assessment and grading criteria,
providing a realistic scenario for learners to adopt, and making maximum use of practical activities and work
experience. The creation of assignments that are fit for purpose is vital to achievement and their importance
cannot be over-emphasised.
The assessment and grading criteria must be clearly indicated in the fit-for-purpose assignments. This gives
learners focus and helps with internal verification and standardisation processes. It will also help to ensure that
learner feedback is specific to the assessment and grading criteria.
When looking at the unit assessment and grading criteria grids and designing assignments, centres are
encouraged to identify common topics and themes.
Pearson BTEC Level 2 Diploma in Applied Science
– Issue 2 – December 2017 © Pearson Education Limited 2017
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The units include guidance on appropriate assessment methodology. A central feature of vocational
assessment is that it allows for assessment to be:
●

current, ie to reflect the most recent developments and issues

●

local, ie to reflect the employment context of the delivering centre

●

flexible to reflect learner needs, ie at a time and in a way that matches the learner’s requirements so that
they can demonstrate achievement.

Calculation of the qualification grade
Pass qualification grade
Learners who achieve the minimum eligible credit value specified by the rule of combination will achieve the
qualification at pass grade (see Rules of combination for Pearson BTEC Level 2 First qualifications).

Qualification grades above pass grade
Learners will be awarded a merit or distinction or distinction* qualification grade by the aggregation of points
gained through the successful achievement of individual units. The number of points available is dependent on
the unit level and grade achieved, and the credit size of the unit (as shown in the ‘points available for credits
achieved at different levels and unit grades’ below).

Points available for credits achieved at different levels and unit grades
The table below shows the number of points scored per credit at the unit level and grade.

Unit level

Points per credit
Pass

Merit

Distinction

Level 1

3

4

5

Level 2

5

6

7

Level 3

7

8

9

Learners who achieve the correct number of points within the ranges shown in the ‘qualification grade’ table
below will achieve the qualification merit or distinction or distinction* grade.

Qualification grade

Qualification

Points range above pass grade
Merit

Distinction

Distinction*

85–94

95–99

100 and above

BTEC Level 2 Extended Certificate 170–189

190–199

200 and above

BTEC Level 2 Diploma

380–399

400 and above

BTEC Level 2 Certificate

340–379

Please refer to Annexe G for examples of calculation of qualification grade above pass grade.
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Quality assurance of centres
Pearson’s qualification specifications set out the standard to be achieved by each learner in order to be
awarded the qualification. This is covered in the statement of learning outcomes and grading criteria in each
unit. Further guidance on delivery and assessment is given in the Essential guidance for tutors section in
each unit. This section is designed to provide additional guidance and amplification related to the unit to
support tutors, deliverers and assessors and to provide for a coherence of understanding and a consistency of
delivery and assessment.

Approval
Centres that have not previously offered BTEC qualifications will first need to apply for, and be granted, centre
approval before they can apply for approval to offer the programme.
When a centre applies for approval to offer a BTEC qualification they are required to enter into an approvals
agreement.
The approvals agreement is a formal commitment by the head or principal of a centre to meet all the
requirements of the specification and any linked codes or regulations. Sanctions and tariffs may be applied if
centres do not comply with the agreement. Ultimately, this could result in the suspension of certification or
withdrawal of approval.
Centres will be allowed ‘accelerated approval’ for a new programme where the centre already has approval
for a programme that is being replaced by the new programme.
The key principles of quality assurance are that:
●

●

●

●

a centre delivering BTEC programmes must be an approved centre and must have approval for
programmes or groups of programmes that it is operating
the centre agrees as part of gaining approval to abide by specific terms and conditions around the effective
delivery and quality assurance of assessment; it must abide by these conditions throughout the period of
delivery
Pearson makes available to approved centres a range of materials and opportunities intended to exemplify
the processes required for effective assessment and examples of effective standards. Approved centres
must use the materials and services to ensure that all staff delivering BTEC qualifications keep up to date
with the guidance on assessment
an approved centre must follow agreed protocols for standardisation of assessors and verifiers; planning,
monitoring and recording of assessment processes; and for dealing with special circumstances, appeals
and malpractice.

The approach of quality assured assessment is made through a partnership between an approved centre and
Pearson. Pearson is committed to ensuring that it follows best practice and employs appropriate technology to
support quality assurance processes where practicable. Therefore, the specific arrangements for working with
centres will vary. Pearson seeks to ensure that the quality assurance processes that it uses do not place undue
bureaucratic processes on centres and works to support centres in providing robust quality assurance
processes.

Pearson BTEC Level 2 Diploma in Applied Science
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Pearson monitors and supports centres in the effective operation of assessment and quality assurance. The
methods which it uses to do this for BTEC First and National programmes include:
●

●

●

●

●

ensuring that all centres have completed appropriate declarations at the time of approval, undertaking
approval visits to centres where necessary
requiring all centres to appoint a Lead Internal Verifier for designated groups of programmes and to
ensure that this person is trained and supported in carrying out that role
requiring that the Lead Internal Verifier completes compulsory online standardisation related to
assessment and verification decisions for the designated programme
assessment sampling and verification, through requested samples of assessments, completed assessed
learner work and associated documentation
overarching review and assessment of a centre’s strategy for assessing and quality assuring its BTEC
programmes.

Pearson Quality Assurance Handbook
Centres should refer to the Handbook for Quality Assurance for BTEC qualifications, issued annually, for
detailed guidance.
An approved centre must make certification claims only when authorised by Pearson and strictly in accordance
with requirements for reporting.
Centres that do not fully address and maintain rigorous approaches to quality assurance will be prevented
from seeking certification for individual programmes or for all BTEC First and National programmes. Centres
that do not comply with remedial action plans may have their approval to deliver qualifications removed.

Programme design and delivery
BTEC First qualifications consist of mandatory units and optional units. Optional units are designed to provide
a focus to the qualification and give more specialist opportunities in the sector.
In BTEC Firsts each unit has a number of guided learning hours.
Guided learning hours are defined as all the times when a tutor, trainer or facilitator is present to give specific
guidance towards the learning aim being studied on a programme. This definition includes lectures, tutorials
and supervised study in, for example, open learning centres and learning workshops. It also includes time
spent by staff assessing learners’ achievements. It does not include time spent by staff in day-to-day marking of
assignments where the learner is not present.
Centres are advised to consider this definition when planning the programme of study associated with this
specification.

14
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Mode of delivery
Pearson does not define the mode of study for BTEC Firsts. Centres are free to offer the qualifications using
any mode of delivery (such as full-time, part-time, evening only, distance learning) that meets their learners’
needs. Whichever mode of delivery is used, centres must ensure that learners have appropriate access to
the resources identified in the specification and to the subject specialists delivering the units. This is particularly
important for learners studying for the qualification through open or distance learning.
Learners studying for the qualification on a part-time basis bring with them a wealth of experience that should
be utilised to maximum effect by tutors and assessors. The use of assessment evidence drawn from learners’
work environments should be encouraged. Those planning the programme should aim to enhance the
vocational nature of the qualification by:
●

liaising with employers to ensure a course relevant to learners’ specific needs

●

accessing and using non-confidential data and documents from learners’ workplaces

●

including sponsoring employers in the delivery of the programme and, where appropriate, in the
assessment

●

linking with company-based/workplace training programmes

●

making full use of the variety of experience of work and life that learners bring to the programme.

Resources
BTEC Firsts are designed to prepare learners for employment in specific occupational sectors. Physical
resources need to support the delivery of the programme and the proper assessment of the learning
outcomes, and should therefore normally be of industry standard. Staff delivering programmes and conducting
the assessments should be familiar with current practice and standards in the sector concerned. Centres will
need to meet any specific resource requirements to gain approval from Pearson.
Where specific resources are required these have been indicated in individual units in the Essential resources
sections.

Delivery approach
It is important that centres develop an approach to teaching and learning that supports the specialist vocational
nature of BTEC First qualifications and the mode of delivery. Specifications give a balance of practical skill
development and knowledge requirements, some of which can be theoretical in nature. Tutors and assessors
need to ensure that appropriate links are made between theory and practical application and that the
knowledge base is applied to the sector. This requires the development of relevant and up-to-date teaching
materials that allow learners to apply their learning to actual events and activity within the sector. Maximum
use should be made of the learner’s experience.
An outline learning plan is included in every unit as guidance and demonstrates one way in planning the
delivery and assessment of the unit. The outline learning plan can be used in conjunction with the programme
of suggested assignments.
Where the qualification has been designated and approved as a Technical Certificate and forms part of an
Apprenticeship scheme, particular care needs to be taken to build strong links between the learning and
assessment for the BTEC First qualification and the related NVQs and Functional Skills that also contribute to
the scheme.
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Meeting local needs
Centres should note that the qualifications set out in this specification have been developed in consultation
with centres and employers and the Sector Skills Councils or the Standards Setting Bodies for the relevant
sector. Centres should make maximum use of the choice available to them within the optional units to meet
the needs of their learners, and local skills and training needs.
In certain circumstances, units in this specification might not allow centres to meet a local need. In this
situation, Pearson will ensure that the rule of combination allows centres to make use of units from other
standard BTEC specifications. Centres are required to ensure that the coherence and purpose of the
qualification is retained and to ensure that the vocational focus is not diluted.

Limitations on variations from standard specifications
The flexibility to import standard units from other BTEC Firsts is limited to a total of 25 per cent of the
qualification credit value (see Rules of combination for Pearson BTEC Level 2 First qualifications).
These units cannot be used at the expense of the mandatory units in any qualification.

Functional Skills
BTEC Firsts give learners opportunities to develop and apply Functional Skills.
Functional Skills are offered as stand-alone qualifications at Level 2. See individual units for opportunities to
cover ICT, Mathematics and English Functional Skills.

Personal, learning and thinking skills
Opportunities are available to develop personal, learning and thinking skills (PLTS) within a sector-related
context. PLTS are identified in brackets after the unit pass criteria to which they are associated and they are
also mapped in Annexe C. Further opportunities for learners to demonstrate these skills may also be apparent
as learners progress throughout their learning.
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Access and recruitment
Pearson’s policy regarding access to its qualifications is that:
●

they should be available to everyone who is capable of reaching the required standards

●

they should be free from any barriers that restrict access and progression

●

there should be equal opportunities for all wishing to access the qualifications.

Centres are required to recruit learners to BTEC qualifications with integrity. This will include ensuring that
applicants have appropriate information and advice about the qualifications and that the qualification will meet
their needs. Centres should take appropriate steps to assess each applicant’s potential and make a professional
judgement about their ability to successfully complete the programme of study and achieve the qualification.
This assessment will need to take account of the support available to the learner within the centre during
their programme of study and any specific support that might be necessary to allow the learner to access
the assessment for the qualification. Centres should consult Pearson’s policy on learners with particular
requirements.
Centres will need to review the entry profile of qualifications and/or experience held by applicants,
considering whether this profile shows an ability to progress to a Level 2 qualification. For learners who have
recently been in education, the profile is likely to include one of the following:
●

a Foundation Learning Tier qualification in Applied Science or related vocational area

●

reached an appropriate level of attainment for Key Stage 3 science

●

a standard of literacy and numeracy supported by a general education equivalent to four GCSEs at
grade D-G

●

other related Level 1 qualifications

●

related work experience.

More mature learners may present a more varied profile of achievement that is likely to include experience of
paid and/or unpaid employment.

Restrictions on learner entry
Most BTEC First qualifications are accredited for learners aged 14 years and over.
In particular sectors the restrictions on learner entry might also relate to any physical or legal barriers, for
example people working in health, care or education are likely to be subject to police checks.

Access arrangements and special considerations
Pearson’s policy on access arrangements and special considerations for BTEC and Edexcel NVQ qualifications
aims to enhance access to the qualifications for learners with disabilities and other difficulties (as defined by the
Equality Act 2010) without compromising the assessment of skills, knowledge, understanding or
competence.
Further details are given in the policy document Access Arrangements and Special Considerations for BTEC
and Edexcel NVQ Qualifications, which can be found on the Pearson website
(qualifications.pearson.com). This policy replaces the previous Pearson policy (Assessment of Vocationally
Related Qualification: Regulations and Guidance Relating to Learners with Special Requirements, 2002)
concerning learners with particular requirements.
Pearson BTEC Level 2 Diploma in Applied Science
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Recognition of Prior Learning
Recognition of Prior Learning (RPL) is a method of assessment (leading to the award of credit) that considers
whether a learner can demonstrate that they can meet the assessment requirements for a unit through
knowledge, understanding or skills they already possess and so do not need to develop through a course of
learning.
Pearson encourages centres to recognise learners’ previous achievements and experiences whether at work,
home and at leisure, as well as in the classroom. RPL provides a route for the recognition of the achievements
resulting from continuous learning.
RPL enables recognition of achievement from a range of activities using any valid assessment methodology.
Provided that the assessment requirements of a given unit or qualification have been met, the use of RPL is
acceptable for accrediting a unit, units or a whole qualification. Evidence of learning must be sufficient, reliable
and valid.

Unit format
All units in Pearson BTEC Level 2 First qualifications have a standard format. The unit format is designed to
give guidance on the requirements of the qualification for learners, tutors, assessors and those responsible for
monitoring national standards.
Each unit has the following sections.

Unit title
The unit title is the formal title of the unit that will appear on the learner’s certificate.

Level
All units and qualifications have a level assigned to them. The level assigned is informed by the level
descriptors defined by Ofqual, the qualifications regulator.

Credit value
Each unit in BTEC First qualifications has a credit value; learners will be awarded credits for the successful
completion of whole units.
A credit value specifies the number of credits that will be awarded to a learner who has achieved all the
learning outcomes of the unit.
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Guided learning hours
Guided Learning Hours (GLH) is the number of hours that a centre delivering the qualification needs to
provide. Guided learning means activities that directly or immediately involve tutors and assessors in
teaching, supervising, and invigilating learners, for example lectures, tutorials, online instruction and
supervised study.

Aim and purpose
The aim provides a clear summary of the purpose of the unit and is a succinct statement that summarises the
learning outcomes of the unit.

Unit introduction
The unit introduction gives the reader an appreciation of the unit in the vocational setting of the qualification,
as well as highlighting the focus of the unit. It gives the reader a snapshot of the unit and the key knowledge,
skills and understanding gained while studying the unit. The unit introduction also highlights any links to the
appropriate vocational sector by describing how the unit relates to that sector.

Learning outcomes
Learning outcomes state exactly what a learner should ‘know, understand or be able to do’ as a result of
completing the unit.

Unit content
The unit content identifies the breadth of knowledge, skills and understanding needed to design and deliver
a programme of learning to achieve each of the learning outcomes. This is informed by the underpinning
knowledge and understanding requirements of the related NOS. The content provides the range of subject
material for the programme of learning and specifies the skills, knowledge and understanding required for
achievement of the pass, merit and distinction grading criteria.
Each learning outcome is stated in full and then the key phrases or concepts related to that learning outcome
are listed in italics followed by the subsequent range of related topics.
Relationship between content and assessment criteria

The learner must have the opportunity within the delivery of the unit to cover all of the unit content.
It is not a requirement of the unit specification that all of the content is assessed. However, the indicative
content will need to be covered in a programme of learning in order for learners to be able to meet the
standards determined in the assessment and grading criteria. The merit and distinction criteria enable the
learner to achieve higher levels of performance in their acquisition of knowledge, understanding and skills.
Content structure and terminology

The information below shows the unit content is structured and gives the terminology used to explain the
different components within the content.
●

Learning outcome: this is shown in bold at the beginning of each section of content.
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●

●

●
●

Italicised sub-heading: it contains a key phrase or concept. This is content which must be covered in the
delivery of the unit. Colons mark the end of an italicised sub-heading.
Elements of content: the elements are in plain text and amplify the sub-heading. The elements must be
covered in the delivery of the unit. Semi-colons mark the end of an element.
Brackets contain amplification of elements of content which must be covered in the delivery of the unit.
‘eg’ is a list of examples, used for indicative amplification of an element (that is, the content specified in this
amplification could be covered or could be replaced by other, similar material).

Assessment and grading grid
Each grading grid gives the assessment and grading criteria used to determine the evidence that each learner
must produce in order to receive a pass, merit or distinction grade. It is important to note that the merit
and distinction grading criteria require a qualitative improvement in a learner’s evidence and not simply the
production of more evidence at the same level.

Essential guidance for tutors
This section gives tutors additional guidance and amplification to aid understanding and a consistent level of
delivery and assessment. It is divided into the following sections.
●

●

●

●

●

●

●

●

Delivery – explains the content’s relationship with the learning outcomes and offers guidance
about possible approaches to delivery. This section is based on the more usual delivery modes but
is not intended to rule out alternative approaches.
Outline learning plan – the outline learning plan has been included in every unit as guidance
and demonstrates one way in planning the delivery and assessment of a unit. The outline learning plan
can be used in conjunction with the programme of suggested assignments.
Assessment – gives amplification about the nature and type of evidence that learners need to produce
in order to pass the unit or achieve the higher grades. This section should be read in conjunction with
the grading criteria.
Suggested programme of assignments – the table shows how the suggested assignments match and
cover the assessment grading criteria.
Links to National Occupational Standards, other BTEC units, other BTEC qualifications and
other relevant units and qualifications – sets out links with other units within the qualification.
These links can be used to ensure that learners make connections between units, resulting in a coherent
programme of learning. The links show opportunities for integration of learning, delivery and
assessment.
Essential resources – identifies any specialist resources needed to allow learners to generate the
evidence required for each unit. The centre will be asked to ensure that any requirements are in place
when it seeks approval from Pearson to offer the qualification.
Employer engagement and vocational contexts – gives a short list of agencies, networks and other
useful contacts for employer engagement and for sources of vocational contexts.
Indicative reading for learners – gives a list of learner resource material that benchmarks the level of study.
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Aim and purpose
This unit enables learners to acquire knowledge of fundamental chemistry concepts and the environmental
effects of human and natural activity related to chemistry. Learners will develop skills that underpin applications
of chemistry in the manufacturing and service industries.

Unit introduction
This unit covers the basics of chemistry and the associated skills that are in demand in industry. These topics
include:
●

basic chemical classification – elements, compounds and mixtures

●

safe use of chemicals within work setting

●

●

industrial use of chemistry in the production of items for sale and the ways to maximise the production of
these items
how natural factors and chemical reactions have changed the Earth since its origin and are still changing it.

Learners will find out about chemical classification and be able to carry out investigations to identify elements,
mixtures and compounds.
Learners will have the opportunity to cover the fundamental topics of chemistry, including atomic structure,
chemical properties and the factors that affect chemical reactions. This will be related to industry and the
maximising of industrial yields.
This unit will develop the learners practical skills and knowledge of techniques through carrying out practical
investigations. These include skills such as handling laboratory apparatus, following laboratory procedures and
processes, recording and analysing data, risk assessments, communication skills, using correct symbols and
scientific terminology.
Learners will investigate the effect that chemical processes have on the environment and the ways that these
can be minimised.
The knowledge and skills developed are essential for science technicians/assistant practitioners (or employees
carrying out other related roles) working in a number of chemistry-related industries and laboratory services.
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Learning outcomes
On completion of this unit a learner should:

1

Be able to investigate different types of chemical substances related to their physical properties

2

Be able to investigate the properties of elements relating to their atomic structure

3

Be able to investigate the factors involved in the rate of chemical reactions

4

Know the factors that are affecting the Earth and its environment

24
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Unit content
1 Be able to investigate different types of chemical substances related to their physical
properties
Different types of chemical substances: elements and their symbols; compounds; mixtures
Representing chemicals: construct formulae of molecules; draw diagrams of simple molecules
(representing solids, liquids and gases)
Physical properties: electrical conductivity; thermal conductivity; melting and boiling points as used in
quality control processes; solubility in different solvents; viscosity
Uses of chemicals based on their physical properties: uses, eg conductors and insulators in the
construction industries, two-component polyurethane used in engineering

2 Be able to investigate the properties of elements relating to their atomic structure
Atomic structure: nucleons and electron shells; relationship to the elements 1 to 20 in periodic table;
isotopes, eg hydrogen, chlorine
Chemical properties: gradation in properties in group 1 and group 7 – relationship with electronic
configuration; reactivity with water; displacement reactions
Uses of chemicals based on their chemical properties: silver halides, eg in photography; argon, eg in
welding, silicon, eg in computer-chip technology

3 Be able to investigate the factors involved in the rate of chemical reactions
Equations: word equations; simple balanced equations; recognise reactants and products in a reaction, eg
exothermic and endothermic reactions, reaction of alkali metals with water
Reaction rates: effect of catalysts, surface area, concentration and temperature on rate of reaction; use of
reaction rate graphs
Industrial processes: production of useful materials from their natural sources; how yields are maximised;
altering rates of reaction, eg manufacture of cooking fats, making tyres from synthetic rubber; atom
economy

4 Know the factors that are affecting the Earth and its environment
Natural activity factors: the Earth’s crust; tectonic plates; volcanic eruptions and gases; effects on the
atmosphere and oceans
Human activity factors: effects on land; obtaining materials from the sea, land and air, eg coal, natural
gas, oil, metal ores, salt, nitrogen, oxygen; effects of chemical processing, eg energy factors, heath and
safety, disposal
Sustainable development issues: human problems, eg global warming, greenhouse gases, acid rain;
human choices, eg recycling, use of fossil fuels versus nuclear fission fuels; human solutions, eg sustainable
forests, future fuels, biofuels (ethanol), nuclear fusion; adverse effects of chemicals, eg sheep dip,
methane
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Assessment and grading criteria
In order to pass this unit, the evidence that the learner presents for assessment needs to demonstrate that
they can meet all the learning outcomes for the unit. The assessment criteria for a pass grade describe the
level of achievement required to pass this unit.
Assessment and grading criteria
To achieve a pass grade the
evidence must show that the
learner is able to:

To achieve a merit grade the
evidence must show that, in
addition to the pass criteria,
the learner is able to:

P1

Identify different types of
chemical substances
[IE1; CT1,2]

M1

Describe the differences
between types of chemical
substances

P2

Carry out a practical
investigation into the physical
properties of chemicals
[IE1,2,4; TW1,2,3]

M2

Explain how the physical
properties of chemicals make
them suitable for their uses

P3

Describe atomic structures of
elements 1-20, found in the
periodic table
[IE1; CT1,2]

M3

Describe the trends within
the atomic structure of
groups 1 and 7 in the
periodic table

P4

Carry out an investigation
into the chemical properties
of elements in groups 1 and 7
[IE1,2,4; TW1,2,3]

M4

Explain why the elements
of groups 1 and 7 are
mostly used in the form of
compounds

P5

Carry out an investigation
to establish how factors
affect the rates of chemical
reactions
[IE1,2,4; TW1,2,3]

M5

P6

Identify the human activities
that are affecting the Earth
and its environment
[IE1; CT1]

M6

P7

Identify natural factors that M7
have changed the surface and
atmosphere of the Earth.
[IE1; CT1]

To achieve a distinction grade
the evidence must show that,
in addition to the pass and
merit criteria, the learner is
able to:
D1

Explain how the structure
of different chemicals affects
their properties

D2

Explain the trends in the
chemical behaviour of the
elements of groups 1 and 7
in relation to their electronic
structure

Explain how different factors
affect the rate of industrial
reactions

D3

Analyse how different factors
affect the yield of industrial
reactions

Describe how the choices
humans make have an
effect on the Earth and its
environment

D4

Explain possible solutions
to the effect humans
have on the Earth and its
environment.

Describe the ways that
natural factors have changed
the surface and atmosphere
of the Earth over millions of
years.

PLTS: This summary references where applicable, in the square brackets, the elements of the personal,
learning and thinking skills applicable in the pass criteria. It identifies opportunities for learners to demonstrate
effective application of the referenced elements of the skills.

Key
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IE – independent enquirers RL – reflective learners

SM – self-managers

CT – creative thinkers

EP – effective participators

TW – team workers
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Essential guidance for tutors
Delivery
The purpose of this unit is to develop understanding of the underlying concepts involved in chemistry,
applying this understanding to applications in the manufacturing or service science industry and developing
practical investigative skills. Delivery strategies should reflect the nature of work within science employment by
using an assignment/portfolio-building approach where learners take responsibility for, and ownership of, their
own learning.
This unit requires the learner to approach many of the concepts through scientific investigation wherever
possible. This is particularly important in the following areas:
●

the properties of different types of chemicals

●

the properties of groups 1 and 7

●

factors affecting chemical reaction rates

●

the effects of human and natural activity on the environment and the increased emphasis on sustainable
development.

Learners could be introduced to learning outcome 1 by studying the development of how our understanding
of matter has changed over time and how the science community has validated this through carrying out
experiments. They could then progress to studying simple examples of physical and chemical changes. This
would lead on to states of matter, the characteristic melting points and boiling points of pure substances and
the differences between elements, mixtures and compounds. Elements could be introduced as substances
which cannot be broken down into anything simpler. It would follow that the periodic table contains the
names and symbols of all the elements. Mixtures could be separated by physical means whereas compounds
would need a chemical reaction involving energy to break them up into component parts. Use of card and
other matching activities, depicting particles of elements, compounds and mixtures and of solids, liquids and
gases in diagrammatic format is useful. Learners could carry out practical work on elements, mixtures and
compounds, for example distilling salt water, making and separating mixtures of iron and sulphur, watching a
demonstration of making iron (II) sulphide and trying to separate the product into its component parts, making
magnesium oxide, observing and describing compounds and the elements they contain.
Work for P1, is essentially around correctly identifying elements, mixtures and compounds with M1 and D1
requiring the learner to describe/explain specific properties that lead to the classification.
The work for P2 should be given focus to stop it being too open-ended. The work could relate to local
industries or could follow the interests of the learners or tutor. For example, learners could investigate the
specific physical properties of the materials used in a mobile phone handset or in the construction industry,
for example the electrical conductivity of copper wire used in cabling, the thermal conductivity of bricks,
aluminium, glass and PVC.
For learning outcome 2, in working towards P3, M3 and D3, learners should become comfortable with
drawing diagrams of atoms, showing a nucleus and circular shells of electrons. The electronic structure
should be related to the position of the atom in the periodic table. Learners could watch demonstrations of
the reaction of alkali metals with water and carry out displacement reactions of halogens in order to deduce
the relative reactivity of the elements in groups 1 and 7. More advanced learners will be able to explain this
reactivity in terms of electronic arrangement.
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Information on elements based on chemical properties is limited. Learners should be directed to investigate
particular examples to help them satisfy P4 and M4. Examples include the use of calcium in extraction of other
metals from their ores, use of argon as an inert shield in welding and use of lead in storage batteries. More
advanced learners should be able to identify the difference between using an element or using its compounds
and also to identify that certain uses are based on physical rather than chemical properties.
Learning outcome 3 relates to rate of reaction. This allows learners to carry out many simple investigations of
factors affecting rates for P5 and M5. There is the opportunity to develop the concepts of word and simple
balanced symbol equations for the reactions studied as part of these investigations and as part of the previous
outcome. The reaction of marble chips with acid allows particle size and concentration to be investigated
and the reaction of thiosulphate with acid (‘disappearing cross’) is a good example of a reaction which is
affected by temperature. The decomposition of hydrogen peroxide in the presence of different transition
metal oxides, potato and liver can be used for introducing catalysts. Studying the volume of carbon dioxide
produced by reaction of marble chips with acid as a function of time will provide learners with data for plotting
a rate graph. Learners should be presented with graphs to interpret when working towards D5. The green
chemistry concept of atom economy could be introduced through the use of specific examples for more
advances learners.
Learning outcome 4 addresses the environmental effects of human and natural factors. The scope of this topic
should be related to local industry, amenity or the interests of the learner. Extraction of resources from the
air and from land, contamination of land as a result of industrial activity, global warming and ozone depletion
would be suitable topics (there are many other examples in the content). Learners could take part in
discussions or produce presentations about topics of interest in order to achieve the criteria. Natural factors,
for example volcanic eruption and movement of tectonic plates have had a huge influence on the surface and
atmosphere of the Earth. Learners should study a topic affecting at least two such factors in order to achieve
the associated criteria.
Visiting speakers from the chemical industry or visits to industrial/landfill, contaminated/remediated sites would
be useful to place concepts in a study the effects of these changes over time.
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Outline learning plan
The outline learning plan has been included in this unit as guidance and can be used in conjunction with the
programme of suggested assignments.
The outline learning plan demonstrates one way in planning the delivery and assessment of this unit.
Topic and suggested assignments/activities and/assessment
Introduction and safety briefing
Formal teaching of periodic table, elements, mixtures and compounds
Theory and practical work for Assignment 1: Elements, Mixtures and Compounds (P1, M1, D1)
Practical work on the physical properties of elements, mixtures and compounds including conductivity, boiling
and melting points and state of matter
Theory and practical work for Assignment 2: How Physical Properties of Substances Determine Their Uses
(P2, M2)

Formal teaching of atomic structure and trends in the periodic table
Practical work on the trends in the periodic table including reactivity of the alkali metals and halides
Theory and practical work for Assignment 3: Electronic Structure and the Periodic Table (P3, P4, M3, M4, D2)
Formal teaching of rates of reaction
Practical work on rates of reaction looking at temperature, particle size, concentration and catalysts
Assignment 4: Controlling Industrial Reactions (P5, M5, D3)

Formal teaching of the ways the Earth can be affected by man and natural phenomena covering tectonic plates,
volcanoes, burning of fossil fuels and the extractive industries
Practical work on the way man has changed the environment including acid rain on rocks and the production of
gases in combustion
Assignment 5: Affecting the Environment (P6, P7, M6, M7, D4)

Assessment
The assessment strategies used in this unit need to reflect the evidence required to address the grading
criteria and should be assessed through scientific investigative assignments. It is important that learners’
communication skills be assessed through presentations, scientific laboratory reports, posters, graphs, charts
etc.
For P1, learners must identify if a substance is an element, mixture or compound from its name and
from a knowledge of common substances, eg sea water. To achieve M1, learners will need to describe
the differences between elements, mixtures and compounds. This could include drawing or recognising
diagrammatic representations of elements, mixtures and compounds. Toachieve D1, learners could be
asked to explain the differences between elements, mixtures and compounds in relation to, say four, specific
examples. Learners could explain how to show whether air is a mixture or a compound, how to show that
iron sulphide is a compound and not just a mixture of iron and sulphur. This could be assessed by preparing a
poster which uses examples to explain the differences between elements, mixtures and compounds.
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Toachieve P2, learners could investigate, for example, the physical properties of substances related to an
industry (eg construction) or a use (eg a mobile phone). Learners could carry out simple comparisons of data
for thermal or electrical conductivity, melting point or boiling point and solubilities. They could identify trends in
the data and make predictions for chemicals with similar physical properties. Learners could also be given the
boiling points of different chemicals and predict their state at room temperature and pressure, eg the separate
fractions obtained from the fractional distillation of crude oil. To achieve P2, the learners would have to relate
the uses of the chemicals to their physical properties. At least three chemicals should be studied. The tutor will
have to select the substances carefully so that the unit is delivered efficiently in terms of time. The examples
should be straightforward. Toachieve M2, learners would have to explain the uses of the chemicals in terms of
their physical properties. The scope of D2 should be limited to three chemicals, chosen by the tutor to reflect
the interests of the learners or local industry. Uses are to be in relation to physical properties.
Toachieve P3, learners could either complete tables, create posters, visual presentations or cards which
describe the atomic structure of the first twenty elements. There should at least two examples of isotopes
of elements included. Learners could be given the structures of some of the elements 1 to 20 and asked
to work out the structures of some of the other elements from 1 to 20. To achieve M3, the relationship
between the position of the group in the periodic table and the number of electrons in the outer shell should
be established. The addition of another shell of electrons on moving from lithium to sodium to potassium to
rubidium, and from fluorine to chlorine to bromine to iodine should be described. Learners should be able
to explain the differences in reactivity of the alkali metals and of the halogens to their electronic structures in
order to achieve D3.
To achieve P4, learners should investigate the different chemical properties of the group 1 and 7 elements,
such as how they react with water and air and place the elements in their order of reactivity within the
groups. For group 1 elements this could also include a consideration of how they are stored and that they
form alkaline compounds when they react with water. For group 7 elements their ability to form acidic
compounds when they react with water.
To achieve P5, learners should investigate the effects of concentration, particle size, temperature and
presence of a catalyst on the rates of chemical reactions and show that, for example, increasing temperature
increases the rate of reaction. This should involve at least one instance of collection of concentration data as
a function of time. Toachieve M5, learners should explain how changing the rates of reactions affects certain
industrial process. To achieve D3 learners should include an analysis of how different factors affect the yield of
an industrial reaction. This should include information on the operating conditions used in industry for different
reactions.
Toachieve P6, learners should identify the environmental consequences of at least two human activities as
outlined in the content and their benefits, drawbacks and risks, that may have ethical implications. To achieve
M6, learners will have to describe how humans may exercise choices which could limit or worsen the effects
of the environmental damage that they cause. This could be in relation to the two activities, identified in P6.
To achieve D4, learners should explain how the effects of at least two environmentally damaging human
activities may reduced. This may be in relation to the activities identified in P6.
Toachieve P7, learners should identify at least two natural factors, for example volcanic eruption or
movement of tectonic plates and state how these factors have changed the atmosphere and surface of the
earth. This could be limited to a specific volcanic eruption or a clash of tectonic plates. M7 requires more
description and requires the learners to consider the effects of several events like those discussed in P7 which
have happened over millions of years.
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Programme of suggested assignments
The table below shows a programme of suggested assignments that cover the pass, merit and distinction
criteria in the assessment and grading grid. This is for guidance and it is recommended that centres either
write their own assignments or adapt any Pearson assignments to meet local needs and resources.
Criteria covered

Assignment title

Scenario

Assessment method

P1, M1, D1

Elements, Mixtures and
Compounds

You are the education
officer for a large chemical
company which has
just opened, you have
been asked to prepare
posters, explaining the
difference between
elements mixtures and
compounds for a ‘meet
the neighbours’ open day
display.

Prepare a poster which
explains the differences
between elements,
mixtures and compounds.

P2, M2

How Physical Properties
of Substances Determine
Their Uses

As part of the open day
activities, you will need
to present material
showing how the physical
properties of some of the
materials made by your
company, determine their
uses.

Present the results of
an investigation of the
physical properties of at
least three substances
and explain how these
properties affect their
uses.

P3, P4, M3, M4, D2

Electronic Structure and
the Periodic Table

Part of the presentation
for the open day is to
provide an explanation
of the structure of the
periodic table in relation
to electronic structure and
reactivity.

Prepare a table showing
the atomic structure, of
the first twenty elements.
Relate this to the location
of the alkali metals and
halogens in the periodic
table and the reactivity of
these elements.

P5, M5, D3

Controlling Industrial
Reactions

As one of the chemists
at a local plant, you have
been asked to explain to
the people operating the
chemical plant, the factors
which affect rate, yield
and atom economy of
reactions.

P6, M6, D4, P7, M7

Affecting the Environment The editor of the local
paper has asked you, as
the chemist responsible
for the environmental
impact of the company’s
processes, to respond to
an alarmist article written
by an environmental
pressure group.

Carry out experiments
and collate data on
chemical reactions in
order to explain all the
factors which make
the reaction go faster,
maximise yield and
optimise atom economy.
Write an article which
presents a balanced view
of the likely environmental
impact or your company
and how this may be
minimised. The article
should also explain the
environmental impact of
natural events.
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Links to National Occupational Standards, other BTEC units, other BTEC
qualifications and other relevant units and qualifications
This unit forms part of the BTEC in Applied Science sector suite. This unit has particular links with units in the
BTEC Applied Science suite:
Level 1

Level 2

Level 3

Making Scientific Observations and
Measurements

Applications of Chemical Substances Chemical Laboratory Techniques

Using Chemical Products

Chemical Analysis and Detection Industrial Chemical Reactions
Chemical Periodicity and its
Application

This unit builds on the chemistry concepts covered in Key Stage 3 and covers the chemistry content of the
Key Stage 4 programme of study for science. The unit therefore has strong links with the content of the
Core GCSE Science (see Annexe H and I for mapping). This unit also has links with GCSE Additional
Applied Science.
The unit may provide links with the National Occupational Standards (NOS) in Laboratory and Technical
Activities at Level 2 and the NOS in Laboratory Science at Level 2 (see Annexe E for mapping).

Essential resources
Learners should have access to a range of chemistry resources, similar to those used for GCSE in Science.
Learners will need access to a chemistry/science laboratory equipped with a fume cupboard and standard
laboratory chemistry apparatus.
Learners can also find information using company annual reports, journals, magazines, company websites and
newspapers.
Access to a range of information resources to complete investigative assignments and case studies will be
essential, including relevant CD ROMs and the internet.

Employer engagement and vocational contexts
Visits to companies and from employee ambassadors are useful in delivering this unit. The use of vocational
contexts is essential in the delivery and assessment of this unit. Many scientific industries apply the concepts
in this unit in the production of chemicals and pharmaceuticals, and within the forensic science and
environmental service industry.
Websites offering support to enable centres to initiate and establish links to industry, and to networks arranging
visits to industry and from science practitioner ambassadors are given below:
www.abpi.org.uk

The Association of the British Pharmaceutical Industry

www.thechemco.com

The Chemical Company

www.cia.org.uk

Chemical Industries Association

www.gsk.com

GlaxoSmithKline

www.vocationallearning.org.uk

Learning and Skills Network

www.nebpn.org

National Education and Business Partnership Network
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www.stemnet.org.uk

Network for Science, Technology, Engineering and
Maths Network Ambassadors Scheme

www.shell.com

Royal Dutch Shell

www.rsc.org.uk

The Royal Society of Chemistry

www.mond.org

Society of Chemical Industry

www.trithin.com

Trithin Products

www.warwick.ac.uk/wie/cei

Work experience/workplace learning frameworks –
Centre for Education and Industry (CEI – University
of Warwick)

Indicative reading for learners
Textbooks

Beech J, Milward C and Sochacki F – BTEC Level 2 First Applied Science ActiveTeach CD ROM (Pearson,
2010) ISBN 9781846906114
Brain C, Goodfellow D, Hocking S, Llewellyn R, Kitchin C, Mathews J, Musa 1 and Rhodes P – BTEC Level 2
First Applied Science Student Book (Pearson, 2010) ISBN 9781846906091
Cogill A, Gale P,Hocking S, Llewellyn R, Musa I, Rhodes P,Saunders N and Winterbottom M – BTEC Level 2
First Applied Science Teaching Planning Pack (Pearson, 2010) ISBN 9781846906107
Arnold B (editor) – GCSE Science for Edexcel: Science Student Book (Collins Educational,
2006) ISBN 9780007214488
Bell C, Brodie D, Dawson B and Tiernan A – GCSE Applied Science for Edexcel: Teacher Pack (Folens,
2006) ISBN 9781843039747
Conoley C – Edexcel GCSE Chemistry (Hodder Arnold, 2009) ISBN 9780340914793
Hubbard L – The Essential Chemical Industry (Chemical Industry Education Centre, 1999)
ISBN 9781853425776
Hutchings K – Classic Chemistry Experiments (The Royal Society of Chemistry, 2000) ISBN
9780854049196 Nuffield Curriculum Centre – Twenty First Century Science: GCSE Chemistry
Textbook (OUP, 2006)
ISBN 9780199150502
Ryan L – New Chemistry for You (Nelson Thornes, 2006) ISBN 9780748783236
Safeguards Committee – Safeguards in the School Laboratory (Association for Science Education,
2006) ISBN 9780863574085
Journals

Big
Picture
Focus
Materials
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Websites

www.bbc.co.uk/schools/gcsebitesize/science/
edexcel/chemicalreactions

Bitesize Chemistry Reactions

www.bbc.co.uk/schools/gcsebitesize/science/
edexcel/patterns/

Bitesize Chemistry Periodic Table

www.rsc.org

Royal Society of Chemistry

www.webelements.com

Webelements

Delivery of personal, learning and thinking skills
The table below identifies the opportunities for personal, learning and thinking skills (PLTS) that have been
included within the pass assessment criteria of this unit.
Skill

When learners are …

Independent enquirers

[IE1,2,4] obtaining data from different sources, making predictions about their
experiments, recording results and evaluating their experiment

Creative thinkers

[CT1,2] exploring possibilities and asking questions to extend their own thinking
when researching the periodic table

Team workers

[TW1,2,3] working together on their experiments, dividing their roles during
practical work, sharing and comparing results.

Although PLTS are identified within this unit as an inherent part of the assessment criteria, there are further
opportunities to develop a range of PLTS through various approaches to teaching and learning.
Skill

When learners are …

Independent enquirers

[IE3] looking at different points of view and coming to their own reasoned
decisions about scientific phenomena

Creative thinkers

[CT1] designing experiments to test their theories

Self-managers

[SM1] transferring information learned to new situations, and showing the ability
to embrace change and adapt to new situations.
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Functional Skills – Level 2
Skill

When learners are …

ICT – Use ICT systems
Select, interact with and use ICT systems
independently for a complex task to meet a
variety of needs

searching for information; entering data; writing documents in
relation to the requirements of assignment briefs

Use ICT to effectively plan work and
evaluate the effectiveness of the ICT system
they have used

reflecting on the way that an assignment has been tackled

Manage information storage to enable
efficient retrieval

saving information in suitable files in suitable folders

Follow and understand the need for safety
and security practices

following practices when completing assignments and reports

Troubleshoot

carrying out checks to identify the source of a problem
encountered, eg missing file of work

ICT – Find and select information
Select and use a variety of sources of
research on environmental issues taking in more than one
information independently for a complex task opinion and producing a balanced argument
Access, search for, select and use ICTbased information and evaluate its fitness for
purpose

searching for information on the uses of elements on the basis of
chemical properties. Saving or printing relevant information, with
annotation, showing how it may be used

ICT – Develop, present and
communicate information
Enter, develop and format information
independently to suit its meaning and
purpose including:
●

text and tables

●

images

●

numbers

●

records

entering data into ICT programmes in order to plot a graph in
relation to rate of reaction and present results

Bring together information to suit content
and purpose

using suitable software to present information on rate of reaction
or use of elements using text, graphs or charts and images

Present information in ways that are fit for
purpose and audience

presentation on the first 20 elements of the periodic table

Evaluate the selection and use of ICT tools
and facilities used to present information

carrying out self-assessment of the approach they have taken in
presenting information about rate of reaction

Select and use ICT to communicate and
exchange information safely, responsibly and
effectively including storage of messages and
contact lists

sending electronic versions of assignments to appropriate
members of staff
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Skill

When learners are …

Mathematics
Understand routine and non-routine
problems in a wide range of familiar and
unfamiliar contexts and situations

performing simple calculations relating to rate, for example
concentrations after dilution – initial rate from linear portion of
the concentration time graph

Identify the situation or problem and the
mathematical methods needed to tackle it

calculating initial rate. Working out mean result for class

Select and apply a range of skills to find
solutions

calculating. Comparing results with other people. Working out
mean of class results

Use appropriate checking procedures and
evaluate their effectiveness at each stage

estimating the answers to calculations

Interpret and communicate solutions to
practical problems in familiar and unfamiliar
routine contexts and situations

calculating rates. Interpreting the results of graphs showing data,
not collected by the learner

Draw conclusions and provide mathematical
justifications

making conclusions about rate

English
Speaking and listening – make a range of
contributions to discussions and make
effective presentations in a wide range of
contexts

giving a talk about environmental issues or uses of substances in
relations to their properties. Discussing the environmental impact
of processes

Reading – compare, select, read and
understand texts and use them to gather
information, ideas, arguments and opinions

reading information about uses of materials. Reading information
about environmental effects. Highlighting relevant paragraphs and
summarising what they say

Writing – write documents, including
extended writing pieces, communicating
information, ideas and opinions, effectively
and persuasively

producing a reasoned argument about the effect humans are
having on the environment.
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Aim and purpose
The aim of this unit is to enable learners to develop knowledge and skills related to fundamental physical
concepts, so that they can investigate energy transformations, radiation and their applications, and gain
knowledge of waves, how electrical energy is transferred for various applications and how our universe has
evolved.

Unit introduction
With an important emphasis on experimental investigations, and to some extent computer simulations, the
learner will explore the physical world we live in. Our nearest star, the Sun, provides us with huge quantities
of ‘clean’ renewable energy. This energy comes in various forms and, in learning outcome 1, learners will
explore its various forms and how it is transformed into useful effects. There is also an emphasis on comparing
renewable and non-renewable sources of energy and how modern technology is playing its part in harnessing
renewable energy sources. Economic and environmental issues are also considered. By the end of this
section learners will be able to answer questions such as:
●

What are the types of renewable and non renewable energy sources?

●

How can energy be transformed?

●

How can we ensure efficient use of energy?

In learning outcome 2, learners will learn about the properties of waves, the parts of the electro-magnetic
spectrum and their uses. In addition to gamma radiation, alpha and beta radiation are also considered and both
their safety and usefulness examined. Learners will also study different the electromagnetic spectrum and
answer questions such as:
●

What are the components of the electromagnetic spectrum?

●

How is radiation used?

Learning outcome 3 introduces the learner to the basics of electricity. All electrical devices (televisions,
computers, washing machines etc) require electrical energy to be transferred from the power stations that
produce it to the homes and businesses that use it. Learners will investigate how this vital type of energy is
brought to their home.
They will consider questions such as:
●

How is electricity produced?

●

How is electricity transferred to our homes and the workplace through the National Grid?

Our universe is a fascinating place, which is evolving over time. In learning outcome 4 the learner will look at
the composition of the solar system and the evidence for a constantly changing and expanding universe.
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Learning outcomes
On completion of this unit a learner should:

1

Be able to investigate energy transformations

2

Know the properties and applications of waves and radiation

3

Know how electrical energy that is produced from different sources can be transferred to electric
circuits in the home and industry

4

Know the components of the solar system and the way the universe is changing.
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Unit content
1 Be able to investigate energy transformations
Types of energy: thermal, eg conduction, convection, radiation; electrical; light; sound; mechanical (kinetic
and potential); nuclear
Sources of energy: renewable (solar, wind, biofuels); non-renewable (fossil fuels, nuclear)
Energy transformations: chemical to electrical to mechanical, sound and thermal, eg in battery powered
drills; light to electrical to mechanical, sound and thermal, eg fan powered by solar energy; nuclear to
mechanical to electrical, eg electricity generation from nuclear energy
Measuring efficiency and effects of energy transformations: formula to calculate efficiency;
economic costs, eg fuel consumption versus car type, cost effectiveness of renewable energy;
environmental effects, eg global warming, waste concerns, food shortage

2 Know the properties and applications of waves and radiation
Waves: speed; wavelength; frequency; speed of a wave (speed = wavelength x frequency)
The electromagnetic spectrum: gamma rays, X-rays, ultraviolet, visible, infrared, microwaves and radio;
usage, eg medicine, remote control systems; frequency; wavelength
Radiation: non-ionising radiation, eg microwaves, infrared; ionising radiation (alpha, beta and gamma rays);
usage, eg alpha in smoke alarms, beta in traces paper thickness gauge, gamma in treating cancer
Waves used for communication: wireless communication; common uses, eg radio, mobile phones,
computers with wi-fi connection; advantages, eg portable, no wires; disadvantages, eg security, signal
deterioration; wired communication, eg telephone networks, cable television, fibre-optics

3 Know how electrical energy that is produced from different sources can be
transferred to electric circuits in the home and industry
Electric circuits: voltage, current; electrical symbols (battery, cell, switch, fuse, voltmeter; ammeter;
resistor, filament lamp); Ohm’s law (voltage = current x resistance); electrical measuring instruments
(voltmeter and ammeter)
Types of electricity: direct current, eg a mobile phone battery; alternating current, eg UK mains
Production of electricity: basic alternating current generator; batteries as a source of direct current
(rechargeable and non-rechargeable)
Electrical power: efficiency of electricity generation from different sources (renewable, non-renewable);
National Grid used to transmit electrical energy (power), eg use of step up and step down transformers,
minimising energy losses during transmission

4 Know the components of the solar system and the way the universe is changing
Solar system: composition, eg star, planets, dwarf planets and natural satellites, comets and meteors,
asteroids; formation of the solar system
The changing universe: theories for origin, eg the Big Bang; evidence for an expanding universe, eg
galaxies moving away from each other (red shift), cosmic background radiation; star galaxies
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Assessment and grading criteria
In order to pass this unit, the evidence that the learner presents for assessment needs to demonstrate that
they can meet all the learning outcomes for the unit. The assessment criteria for a pass grade describe the
level of achievement required to pass this unit.
Assessment and grading criteria
To achieve a pass grade the
evidence must show that the
learner is able to:

P1

Carry out practical investigations
that demonstrate how various
types of energy can be
transformed
[CT2]

P2

Calculate the efficiency of energy
transformations

P3

Describe the electromagnetic
spectrum
[IE2]

To achieve a merit grade the
evidence must show that, in
addition to the pass criteria,
the learner is able to:

To achieve a distinction
grade the evidence must
show that, in addition to the
pass and merit criteria, the
learner is able to:

M1 Describe the energy
transformations and
the efficiency of the
transformation process in
these investigations

D1

Explain how energy
losses due to energy
transformations in the
home or workplace can be
minimised to reduce the
impact on the environment

M2

D2

Discuss the possible
negative effects of ionising
and non-ionising radiation

P4

Describe the different types of
radiation, including non-ionising
and ionising radiation
[IE2]

Describe the uses of
ionising and non-ionising
radiation are used in the
home or workplace

P5

Describe how waves can be used M3
for communication
[IE1]

Explain the advantages of
wireless communication

D3

Compare wired and
wireless communication
systems

P6

Describe how electricity can be
produced

D4

P7

Describe how electrical energy
is transferred to the home or
industry

M4 Compare the efficiency of
electricity generated from
different sources

Assess how to minimise
energy losses when
transmitting electricity and
when converting it into
other forms for consumer
applications

P8

Describe the use of measuring
instruments to check values
predicted by Ohm’s law in given
electrical circuits

P9

Describe the composition of the
solar system
[RL6]

Describe the main theory
of how the universe was
formed

D5

Evaluate the main theory
of how the universe was
formed

P10 Identify evidence that shows how
the universe is changing.
[RL6; EP2]

M5

M6 Explain how the evidence
shows that the universe is
changing.

D6 Evaluate the evidence that
shows how the universe is
changing.

PLTS: This summary references where applicable, in the square brackets, the elements of the personal,
learning and thinking skills applicable in the pass criteria. It identifies opportunities for learners to demonstrate
effective application of the referenced elements of the skills.

Key

40

IE – independent enquirers
CT – creative thinkers

RL – reflective learners
TW – team workers

SM – self-managers
EP – effective participators
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Essential guidance for tutors
Delivery
This unit explores how the world around us works. It is a practical unit where learners are able to investigate,
using experiments, a wide range of physics topics.
For learning outcome 1, learners should be introduced to current renewable and non-renewable energy
sources. Learners could survey the distribution of wind turbines in the UK and solar panels that are being used
for domestic use. There is also an opportunity for learners to discuss world energy needs and the possible
causes of global warming. Energy transforms are best demonstrated with practical activities and explained
through block diagrams. The environmental and economical effects of the energy crisis will generate a lot of
debate, and there is scope for group work.
Learning outcome 2 is best started with investigating the basic properties of waves. Experimentally, this could
be achieved by using ripple tanks where reflection, refraction and interference could be explored. There are
also a number of computer simulations that could be used to clarify these concepts further. Ionising radiation
could be taught by the tutor demonstrating penetrating and range properties using a standard radioactive
source and absorbers. Learners could investigate the radiation that is used in homes and hospitals. Different
parts of the electromagnetic spectrum should be investigated. Learners could use a prism to separate white
light into its components to show the visible part of the spectrum. Infrared radiation could be demonstrated
using a learner’s mobile phone with a camera facility. The effect of UV could be demonstrated by shining UV
light onto a £ 20 note or onto a credit card. Application of electromagnetic waves to communication could be
investigated using a standard mobile phone or other wireless technology. Learners could survey the school or
college use of wireless technology (including their own class) and compare this to wired communication such
as fibre-optics or telephone networks.
Learning outcome 3 is a basic introduction to electricity. This learning outcome could be introduced by a brief
discussion on how our ideas of electricity have changed over time and the role of the scientific community
has validated our current understanding of electricity. In this section, learners should be introduced to
the importance of working safely when using electricity. Basic electrical symbols and the use of measuring
instruments should be taught next as these are the building blocks to making simple electrical measurements.
The learners should be introduced to basic circuits in which they measure the current through a bulb or
resistor and the voltage across it. Once again, there are plenty of opportunities to complement experimental
work with simulations; many are available free of charge on the internet.
Production of electricity could be demonstrated by allowing learners to build a simple model generator with
magnets and coils. They could then compare this with a generator from a power station. The output from
batteries and the mains supply could be visualised by using an oscilloscope to show their electrical signals.
The last section ends by introducing learners to how electricity is distributed to our homes and workplaces.
Videos may be useful in discussing the production of electricity and electrical energy transfer.
For learning outcome 4, learners could learn about the solar system by making their own models of it.
Learners could also build a model of the expanding universe with a balloon. There are many websites that
have fascinating images of our solar system and the universe.
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Outline learning plan
The outline learning plan has been included in this unit as guidance and can be used in conjunction with the
programme of suggested assignments.
The outline learning plan demonstrates one way in planning the delivery and assessment of this unit.
Topic and suggested assignments/activities and/assessment
Introduction to unit
Formal teaching: types of energy
Learning activity: card matching game (types of energy)
Formal teaching: sources of energy
Learning activity: crossword on sources of energy
Formal teaching: energy transformations
Practical investigation: energy transformations, for example torch, kettle, solar cells etc
Learning activity: appliance matching game (with appliance and energy transformations in cardboard)
Formal teaching: measuring efficiency and effects of energy transformation
Learning activity: worksheet with calculations
Learning activity: video clip of energy debate: group discussion
Assignment work: Investigating Energy Transformations and Communicating this Information to
Customers (P1, P2, M1, D1)

Formal teaching: basics of waves, including demos and simulations
Learning activity: bingo game on basics of waves
Formal teaching: electromagnetic spectrum
Learning activity: card matching game on spectrum and demos
Formal teaching: radiation
Learning activity: demos of alpha, beta and gamma radiation, demos showing evidence of energy carried by
radiation
Learning activity: card matching game on radiation
Formal teaching: waves used for communication
Learning activity: demos of appliance used for communication
Learning activity: blockbuster game on waves and light
Practical assignment work: Applications of Waves and Radiation (P3, P4, P5, M2, M3, D2, D3)

Formal teaching: electricity
Learning activity: matching actual components with name (circus of electrical components)
Formal teaching: production of electricity
Learning activity: experiments showing how electricity is produced in the lab by constructing a simple generator,
batteries etc
Formal teaching: types of electricity (ac and dc)
Learning activity: card matching game (producing electricity)
Formal teaching: electrical power
Learning activity: video clip of how electricity is transferred to homes, worksheet to follow
Practical assignment work: Electrical Power (P6, P7, M4, D4)
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Topic and suggested assignments/activities and/assessment
Formal teaching: solar system
Learning activity: exploring our universe (software, eg robotic telescopes)
Learning activity: card matching game (planets, and distance from the Sun)
Formal teaching: the changing universe
Learning activity: group debate on evidence and explanation
Research assignment work: The Solar System and Our Universe (P8, P9, M5, M6, D5, D6)
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Assessment
It is expected that, where possible, this unit will be assessed via a portfolio of scientific investigations. Each
investigation should include clear aims, a description of how the investigation was carried out (including health
and safety considerations), how data was collected, the data itself (presented in an appropriate format),
conclusions reached and the validity and reliability of the data in reaching the conclusion. The portfolio of
evidence should demonstrate the use of ICT. Environmental, social, economic, ethical and moral issues should
be discussed where relevant.
All the pass grade criteria must be met in order for a learner to be successful in this unit. The examples in the
Unit content give the tutor ideas of what could be discussed and should not be limited to those mentioned.
However, it is expected that at least one of the examples will be covered during lessons.
Toachieve P1, learners are required to experimentally investigate energy transformations. Two different
investigations will suffice. For example, learners could investigate the electrical energy that is transformed
into mechanical energy in a lift using an electrical motor to raise a weight. They could calculate the electrical
energy supplied to the motor and the potential energy gained by the weight. This could be assessed via
an observation sheet and an experimental report by the learner. The report should consider the validity
and reliability of the data collected. To achieve P2, learners must do calculations to work out the efficiency
of various energy uses. To achieve criterion M1, learners are then required to describe the energy
transformations involved in their experiments; this is done best with the aid of block diagrams. Learners are
also required to describe the efficiency of the energy transfers. For D1, learners should develop creative ideas
to explain in detail how they could use the scientific theory of energy transformations they investigated in P1
and M1 to minimise energy losses in the home or workplace. It is important here that the task for D1 links to
P1 and M1.
For P3, learners must describe all parts of the electromagnetic spectrum. For P4, learners must describe
different types of radiation. M2 requires learners to investigate applications of ionised and non-ionised
radiation. Learners must describe at least one example for each type of ionised radiation (alpha, beta and
gamma) and other examples to cover non-ionised radiation. Toachieve this criteria they must describe how
the radiation is used within these applications. To achieve D2, learners must discuss the possible negative
effects of ionising and non-ionising radiation.
To achieve P5, learners must describe how waves are used for communication and, to progress to M3, they
must explain the advantages of wireless communication. Toachieve D3, learners need to compare wired and
wireless communication.
To achieve P6, learners must describe how ac (generator) and dc (battery) are produced with the aid of
labelled diagrams. To obtain P7, learners must describe briefly the National Grid and how electrical energy
is transferred to our home or workplace, for use in electric circuits. To achieve P8, learners should be
given diagrams of series circuits and asked to describe the use of voltmeters and ammeters to check values
predicted by Ohm’s law. Toachieve M4, learners must compare the efficiency of electricity generation by
various sources and, to progress to D4, learners need to assess methods of minimising energy losses during
the transmission of electricity across the grid and when converting it to other forms for consumer applications.
For P9, learners must describe the composition of the solar system; evidence for this could be a model
complete with appropriate labels. To achieve M5, learners must describe the main theory of how the
universe was formed and, to obtain D5, they must evaluate this theory deciding whether it is an appropriate
explanation. For P10, learners must identify the evidence that exists to show that our universe is changing. For
this criterion it is not required to explain why this evidence exists, however to gain M6 learners must describe
how the evidence shows that the universe is changing, and to progress to D6 learners must evaluate this
evidence as for D5. The key point is that they relate their evaluation to the evidence that supports the model.
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Programme of suggested assignments
The table below shows a programme of suggested assignments that cover the pass, merit and distinction
criteria in the grading grid. This is for guidance and it is recommended that centres either write their own
assignments or adapt any Pearson assignments to meet local needs and resources.
Criteria covered

Assignment title

Scenario

P1, P2, M1, D1

Investigating Energy
Transformations and
Communicating this
Information to Customers

You are an energy
Observation sheet (from
conservation technician the investigation)
within an energy supplier
Research findings
company and have been
asked to investigate ways
of transforming energy,
including calculating the
efficiency of conversion
and the environmental
impact. The outcomes are
going to be communicated
to customers.

P3, P4, P5, M2, D2, M3,
D3

Applications of Waves and
Radiation

P6, P7, P8, M4, D4

Electrical Power

You are a trainee
scientist who is looking at
different types of waves
and radiation and their
applications in our society.
You are a trainee scientist
working for the National
Grid Company. You
are exploring ways of
producing electricity
and how electricity is
transferred to our homes.
You are working with the
European Space Agency.
Your task is to map our
solar system and explain
the evidence which
suggests the universe is
changing over time.

P9, P10, M5, M6, D5, D6 The Solar System and
Our Universe
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Assessment method

Report/presentation from
research findings

Company leaflet to be
distributed to the local
public

Presentation
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Links to National Occupational Standards, other BTEC units, other BTEC
qualifications and other relevant units and qualifications
This unit forms part of the BTEC Applied Science sector suite. This unit has particular links with units in the
BTEC Applied Science suite:
Level 1

Level 2

Level 3

Eco-friendly Energy

Chemistry and Our Earth

Energy Changes, Sources and
Applications

Physical Applications of Our World Electrical Circuits and their Industrial
Applications
Exploring Our Universe

Astronomy

This unit builds on the physics concepts covered in Key Stage 3 and covers the physics content of the Key
Stage 4 programme of study. The unit therefore has strong links with the content of the Core GCSE Science
(see Annexe H and I for mapping). This unit also has links with GCSE Additional Applied Science.
The unit may provide links with the National Occupational Standards (NOS) in Laboratory and Technical
Activities at Level 2 and the NOS in Laboratory Science at Level 2 (see Annexe E for mapping).

Essential resources
Learners should have access to a range of resources that are similar to those used for GCSE Physics. Centres
will require standard physics equipment such as a ripple tank, light sources, lenses, prisms and energy sources.
Electrical equipment will include oscilloscopes, signal generators, low voltage power supplies and multimeters.
Access to computer software packages using physics as well as use of the internet will enrich the curriculum.

Employer engagement and vocational contexts
The unit will be enriched by learners visiting local companies to experience how these physics concepts
are implemented in the workplace. A visit to the National Space Centre in Leicester would be invaluable
in covering learning outcome 4. Websites offering support to enable centres to initiate and establish links to
industry and for arranging visits are given below:
www.connexions-direct.com

Connexions Direct

www.nebpn.org

National Education and Business Partnership Network

www.stemnet.org.uk

Network for Science, Technology, Engineering and
Maths Network Ambassadors Scheme

www.vocationallearning.org.uk

Learning and Skills Network

www.warwick.ac.uk/wie/cei

Centre for Education and Industry
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Indicative reading for learners
Textbooks

Beech J, Milward C and Sochacki F – BTEC Level 2 First Applied Science ActiveTeach CD ROM (Pearson,
2010) ISBN 9781846906114
Brain C, Goodfellow D, Hocking S, Llewellyn R, Kitchin C, Mathews J, Musa 1 and Rhodes P – BTEC Level 2
First Applied Science Student Book (Pearson, 2010) ISBN 9781846906091
Cogill A, Gale P,Hocking S, Llewellyn R, Musa I, Rhodes P,Saunders N and Winterbottom M – BTEC Level 2
First Applied Science Teaching Planning Pack (Pearson, 2010) ISBN 9781846906107
Arnold B (editor) – GCSE Science for Edexcel: Science Student Book (Collins Educational,
2006) ISBN 9780007214488
Bell C, Brodie D, Dawson B and Tiernan A – GCSE Applied Science for Edexcel: Teacher Pack (Folens,
2006) ISBN 9781843039747
Johnson K – New Physics for You (Nelson Thornes, 2006) ISBN 9780748797943
Nuffield Curriculum Centre – Twenty First Century Science: GCSE Physics Textbook (OUP,
2006) ISBN 9780199150519
Safeguards Committee – Safeguards in the School Laboratory (Association for Science Education,
2006) ISBN 9780863574085
Journals

Focus
New Scientist
Websites

www.ase.org.uk

Association for Science Education

www.energysavingtrust.org.uk

Energy Saving Trust

www.gcse.com/energy.htm

GCSE Revision

www.iop.org

Institute of Physics

www.learningschools.net

Learning Schools

www.planetary.org

The Planetary Society

www.practicalphysics.org

Practical Physics

www.schoolscience.co.uk

School Science

www.scienceconsortium.co.uk

Science Consortium

www.sciencemuseum.org.uk

Science Museum

www.space.com

Space.com
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Delivery of personal, learning and thinking skills
The table below identifies the opportunities for personal, learning and thinking skills (PLTS) that have been
included within the pass assessment criteria of this unit.
Skill

When learners are …

Independent enquirers

[IE1] identifying questions to answer when discussing how waves are used in
communication
[IE2] carrying out research into the different types of radiation and waves and
investigating their uses

Creative thinkers

[CT2] carrying out practical investigations on energy transformations and asking
questions to extend own thinking

Reflective learners

[RL6] communicating to others their learning about the solar system and the
universe.

Although PLTS are identified within this unit as an inherent part of the assessment criteria, there are further
opportunities to develop a range of PLTS through various approaches to teaching and learning.
Skill

When learners are …

Independent enquirers

[IE3] exploring theories related to how our universe and solar system were
formed and considering different perspectives

Creative thinkers

[CT4] questioning their own assumptions regarding how our universe was formed
and the efficiency of particular types of energy

Team workers

[TW1] collaborating with others when carrying out practical investigations or
conducting experiments

Self-managers

[SM3] organising their time and resources in order to complete assignments on
time
[SM4] anticipating and managing risks in the laboratory

Effective participators
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[EP4] identifying improvements to how energy is consumed within a home or
workplace.
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Functional Skills – Level 2
Skill

When learners are …

ICT – Use ICT systems
Select, interact with and use ICT systems
independently for a complex task to meet a
variety of needs

using ICT appropriately to complete research assignments

ICT – Find and select information
Select and use a variety of sources of
using a variety of sources when researching the solar system and
information independently for a complex task our universe
ICT – Develop, present and
communicate information
Enter, develop and format information
independently to suit its meaning and
purpose including:
●

text and tables

●

images

●

numbers

●

records

preparing a presentation on the universe

Bring together information to suit content
and purpose

researching the universe as part of their presentation

Present information in ways that are fit for
purpose and audience

selecting appropriate types of information about the universe to
fit their presentation

Select and use ICT to communicate and
exchange information safely, responsibly and
effectively including storage of messages and
contact lists

using ICT to produce a presentation on the solar system

Mathematics
Understand routine and non-routine
problems in a wide range of familiar and
unfamiliar contexts and situations

calculating energy efficiency for various situations

Draw conclusions and provide mathematical
justifications

drawing conclusions on which types of energy are most efficient,
providing mathematical calculations as proof

English
Speaking and listening – make a range of
contributions to discussions and make
effective presentations in a wide range of
contexts
Reading – compare, select, read and
understand texts and use them to gather
information, ideas, arguments and opinions
Writing – write documents, including
extended writing pieces, communicating
information, ideas and opinions, effectively
and persuasively

discussing world energy needs and the effects on the
environment and the economy
giving their presentation on the universe
when preparing their discussion on the global energy crisis
researching their presentation on the universe
writing up research on the universe and solar system.
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Aim and purpose
This unit will enable learners to develop knowledge and skills related to fundamental concepts in biology.
Learners will investigate living organisms, how humans impact on the environment and the factors that affect
human health.

Unit introduction
The learner’s technical skills will be developed along with their knowledge and understanding of biological
techniques as they carry out practical investigations. These skills are essential for technicians and assistant
practitioners working in biology, ecology, health care, food science, agriculture, horticulture, beauty therapy
and other biology-related industries and laboratory services.
It is important that learners on an applied science programme have a good understanding of the basic
concepts of biology. This is so that these may be developed and used in a variety of vocational applications
(including practical investigations, research and presentations) which are based on knowledge of factors
involved with health and disease and environmental factors.
Biology covers areas of the natural world in which there exist millions of living organisms of different shapes,
sizes and functions. These organisms include humans, plants, animals, bacteria, viruses and fungi. As humans
we rely on all forms of living organisms in one way or another to aid our existence.
In this unit learners will understand:
●

●
●

why it is important to develop a knowledge of the wide variety of living organisms on Earth and how
biologists group them
how different organisms on Earth interact with each other and the environment
why it is important to develop an understanding of the basic structure of animal and plant cells and their
functions

●

the role of DNA and how inheritance is responsible for certain conditions

●

what biological factors may affect human health

●

how body systems respond to internal and external environmental changes.

This unit will enable learners to develop their biology practical skills, underpinning knowledge and
understanding of biology, including preparation for Unit 6: Health Applications of Life Sciences. It
is recommended that both Units 3 and 6 are completed to enable the learner to use the knowledge
acquired to make further applications with the emphasis on the workplace, on the environment and
society.
It is important during the delivery and assessment of this unit that the learner takes on a role of being
employed within biology industries or organisations that use biology.
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Learning outcomes
On completion of this unit a learner should:

1

Be able to investigate the functioning and classification of organisms

2

Be able to investigate the impact of human activity on the environment

3

Know the factors which can affect and control human health.
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Unit content
1 Be able to investigate the functioning and classification of organisms
Cells: characteristics; structure of typical plant and animal cell; cell diversity, eg specialist cells; tissues and
their roles, eg different types of epithelia; genes, control of cell function; DNA code; chromosomes;
translation; structure of a protein; enzymes, control of cell activity
Classifying organisms: wide variety of living organisms; identification keys; the need to
organise/classify; major characteristics of viruses, bacteria, protists, fungi, plants (flowering plants, nonflowering plants), animals (invertebrates, vertebrates)
Interdependence of organisms: nature and relationship, eg parasite and host, predator and prey; food
chains and food webs
Adaptation: role of genetic variation and environmental conditions; evolutionary change; natural
selection, eg peppered moths, MRSA

2 Be able to investigate the impact of human activity on the environment
Human impact on the environment: living indicators, eg monoculture; non-living
indicators, eg erosion; human activities, eg transport and household emissions, CO 2 emissions,
recycling, pollution, deforestation, conservation

3 Know the factors which can affect and control human health
Medical factors: immunisation, eg MMR, HPV, BCG; harmful effects of micro-organisms and
carcinogens
Social factors: use and misuse of drugs, eg cannabis, nicotine, alcohol, solvents, heroin, caffeine; diet
and exercise, eg calories ingested versus calories used; other factors, eg effects of loud music, effects of
sunbathing
Inherited factors: conditions and diseases, eg sickle cell syndrome, multiple sclerosis, cystic
fibrosis; autoimmune diseases, eg multiple sclerosis, rheumatoid arthritis, Crohn’s
disease
Control mechanisms: homeostasis; nervous control, eg thermoregulation; nerves as pathways for
electrical signals; endocrine control, eg blood glucose regulation

Pearson BTEC Level 2 Diploma in Applied Science
– Issue 2 – December 2017 © Pearson Education Limited 2017

53

Assessment and grading criteria
In order to pass this unit, the evidence that the learner presents for assessment needs to demonstrate that
they can meet all the learning outcomes for the unit. The assessment criteria for a pass grade describe the
level of achievement required to pass this unit.
Assessment and grading criteria
To achieve a pass grade the
evidence must show that the
learner is able to:

P1

describe how the functioning
of organisms relates to the
genes in their cells

To achieve a merit grade the
evidence must show that, in
addition to the pass criteria,
the learner is able to:
M1

describe how variation
within a species brings about
evolutionary change

M2

explain how organisms within
an ecosystem interact over
time

To achieve a distinction grade
the evidence must show that,
in addition to the pass and
merit criteria, the learner is
able to:
D1

[CT2]
P2

construct simple identification
keys to show how variation
between species can be
classified

explain how genes control
variation within a species
using a simple coded
message

[CT1]
P3

describe the interdependence
and adaptation of organisms
[SM3]

P4

carry out an investigation into
the impact of human activity
on an environment

M3 describe how to measure the D2
effect of human activity on an
environment

[IE2, SM3]
P5

describe the effect of different M4
internal and external factors
on human health
[IE4, RL6]

P6

explain how selected
medical, social and inherited
factors disrupt body systems
to cause ill health.

D3

explain how the
environmental effect of
human activity might be
minimised in the future
describe the social issues
which arise as a result of the
selected medical, social and
inherited factors and the
illnesses they cause.

identify the control
mechanisms which enable
the human body to maintain
optimal health.
[SM3]

PLTS: This summary references where applicable, in the square brackets, the elements of the personal,
learning and thinking skills applicable in the pass criteria. It identifies opportunities for learners to demonstrate
effective application of the referenced elements of the skills.

Key
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IE – independent enquirers RL – reflective learners

SM – self-managers

CT – creative thinkers

EP – effective participators

TW – team workers
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Essential guidance for tutors
Delivery
The material in this unit should be introduced through a programme of tuition, guided learning and practical
activities and it is important that learners are given a brief to follow. The unit should encourage learners to
become confident in their basic knowledge of biology including health and the environment, providing a
foundation so that they can apply this knowledge to other BTEC units and work-related contexts. A practical
or investigative approach should be used in the delivery of this unit, simulating a work environment wherever
possible.
Learning outcome 1 looks at how organisms function, including cells and how they are organised into tissues.
Learners will look at how genes control cell activities (in particular cellular products) which may then influence
the development of the whole organism. Learners could investigate how we manage genetic variation to
produce new varieties of fruit and vegetables and even livestock. In this outcome learners will also observe
and measure differences between species and individuals of the same species. Where possible this should be
carried out by observing organisms in their natural habitat. These differences may show distinct characteristics
by which organisms may be distinguished or grouped together using a variety of classification systems.
Learning outcome 1 explores the interdependence of living things, their environment and how they adapt
to survive in that particular environment. The delivery of how changes in the environment can bring about
evolutionary change though adaptation is also essential.
In learning outcome 2, content concerning human interaction with the environment will allow learners to
gather adequate information in order to be able to explain ways in which the impact of human activities on
the delicate balance of nature can be assessed and minimised.
Learning outcome 3 addresses the factors which affect human health and the harmful effects of an unbalanced
diet, inadequate exercise, micro-organisms and the use (or misuse) of certain drugs on our personal
development and the health of the community overall. Autoimmune diseases and inherited factors must also
be studied. A research-based approach would be a good way of delivering this particular aspect. Learning
outcome 3 also covers how human health is controlled. The process of homeostasis is looked at in terms of
regulating temperature, blood glucose and water at safe and healthy levels in the body.
Visiting speakers from conservation or environmental groups, sport and leisure centres and hospital trusts or
visits/placements to them would be useful to put these concepts into a vocational setting and to distinguish
between theory and the practice.
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Outline learning plan
The outline learning plan has been included in this unit as guidance and can be used in conjunction with the
programme of suggested assignments.
The outline learning plan demonstrates one way in planning the delivery and assessment of this unit.
Topic and suggested assignments/activities and/assessment
Introduction to unit and structure of programme
Formal teaching: cells
Practical – microscope work on plant, animal and specialist cells
Home study task: write up practical
Research on cell structure and variation
Formal teaching: functioning of organisms related to genes
Research the genetic code
Assignment 1: The Genetic Code (P1, D1) Write up task

Formal teaching: classification and diversity of organisms
Assignment 2: Classifying Organisms (P2) Construct classification key

Formal teaching: diversity of organisms in environment, interdependence and adaptation
Produce a flow diagram
Introduction to variation and evolution
Research evolutionary change due to variation of species
Assignment 3: Interdependence of Living Organisms (P3, M1 M2)

Present findings to demonstrate understanding
Formal teaching: assessing human interaction with the environment
Research human effect on the environment
Complete class survey on individual contribution
Assignment 4: Human Interaction with the Environment (P4, M3, D2)

Formal teaching: factors that affect human health
Research factors affecting health
Assignment 5: The Effect of Various Factors on Human Health (P5, M4, D3)

Formal teaching: control mechanisms which maintain optimal health
Describe homeostasis and its importance
Investigate nervous control of a parameter
Investigate endocrine control of a parameter
Assignment 6: How Does the Body Maintain an Optimal State? (P6)
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Assessment
Wherever possible, this unit should be assessed through learners building up a portfolio of evidence to
demonstrate their knowledge and understanding of the learning outcomes in this unit. Communication can be
considered through learners’ presentations, scientific laboratory reports, graphs, charts etc.
Assessment strategies should enable learners to demonstrate practical and enquiry skills and allow the
collection (using ICT), interpretation and evaluation of data to explain scientific theories. Learners must be
aware of the importance of health and safety during practical investigations, the validity/reliability of data and
identification of errors. Tocarry out investigative work the learner will require a brief from the tutor which
will guide them through the practical or case study/assignment work that needs to be completed and gives
ideas about how to obtain information to complete straightforward problems. Learners will be able to follow
scientific procedures, to use scientific symbols and relevant terminology, and to identify errors.
The tutor will need to be present during practical investigations to supervise and to provide guidance for pass
grade learners. The applications of biology need to be considered wherever possible throughout the unit.
Pass grade learners will require significant assistance from a tutor to achieve all learning outcomes.
Merit grade learners will work with more independence. They will carry out research with little guidance
and will be able to plan and carry out practical work to solve more complex problems, or use a range of
practical techniques. Merit grade learners will be able to make accurate observations and give reasons for any
inaccuracies.
Distinction grade learners will work with greater autonomy, using the tutor as a resource when necessary.
The learner will use a wide range of resources and analyse the information from them to produce fluent
explanations and discussions, using the correct scientific language and units. The distinction grade learners’
practical work will be planned, carried out and evaluated with a minimum of support. Errors will be identified
and conclusions drawn.
For P1, following an introduction by the tutor, a research-based approach to how genes control cell activity,
followed by a brief written account using diagrams, would be adequate to demonstrate the learners’
understanding. The inclusion of a brief account of how genes can be used to alter characteristics in fruit,
vegetables or animals will also increase the learners’ interest in the topic. For P2, learners must show how
organisms are classified. A natural environment is desirable but an artificial one will also serve the purpose fully.
A basic diagram will be adequate to fulfil this criterion. For P3, learners will need to be provided with evidence
for an ecosystem (either a DVD or computer package could be used) and from that they are required to
describe (possibly using a flow diagram) how organisms are dependent on each other and how they adapt
to survive in their environments. For M1, following an introduction from the tutor, learners can research and
produce a presentation on how variation within a species brings about evolutionary change. To achieve M2,
learners need to progress from P3 to explain how organisms interact within an ecosystem over time. The
examples provided by distinction-grade learners will be detailed and comprehensive, for example in D1 when
explaining in detail how the gene code works to control variation in a species.
For P4, a research home-study task based on a tutorial introduction on how to assess human interaction with
the environment can be carried out. Learners will be able to use their knowledge and apply their creativeness
in order to come up with ways to assess human interaction and how it impacts on the environment, and
prepare questionnaires as part of this process. Learners could collect data relating to carbon emissions and,
for example, investigate whether cars or trains produce more carbon emissions for an average commute.
Emissions generated by their production and disposal also should be taken into account. In M3, learners need
to describe how to measure human interaction with the environment. Distinction grade learners will use
creative thought to present reasoned discussions of issues, showing consideration of conflicting viewpoints, for
example in D2 when explaining how the impact on the environment can be minimised in the future due to
human interaction. This could include how uncertainties in scientific knowledge and ideas are currently causing
conflicts in the scientific community for the confirmation of global warming being caused by human activity.
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For P5, a presentation would allow learners to research and then demonstrate their understanding to others
on the factors which have an effect on human health. Learners could consider the ethical issues associated
with drugs, loud noise or sunbathing using UV sunbeds. For P6, a flow diagram would aptly show how
the body maintains an optimal state, taking into consideration homeostasis, nervous control and endocrine
control. For M4, learners need to describe how the various factors disrupt healthy bodily functions. For D3,
learners need to describe the social issues which arise as a result of inherited factors and illnesses. Learners
could collect quantitative and qualitative data on calories ingested versus calories used, or the effects of loud
music in terms of its measurement in dB and its effect on hearing.
Programme of suggested assignments
The table below shows a programme of suggested assignments that cover the pass, merit and distinction
criteria in the assessment and grading grid. This is for guidance and it is recommended that centres either
write their own assignments or adapt any Pearson assignments to meet local needs and resources.
Criteria covered

Assignment title

Scenario

Assessment method

P1, D1

The Genetic Code

You are working for the
Sanger Institute as a public
liaison officer

A leaflet outlining how
genes control cell function

P2

Classifying Organisms

You are a science
technician working in a
biological laboratory

Construct a classification
key

P3, M1, M2

Interdependence of Living
Organisms

You are working for a
conservation group

Produce a flow diagram

P4, M3, D2

Human Interaction with
the Environment

You are working for
an environmental
organisation

Carry out a survey and
produce a report with the
results

P5, D3

The Effect of Various
You are a researcher for a
Factors on Human Health medical company

P6, M4

How Does the Body
You are a student doctor Produce a practical report
Maintain an Optimal State?
and flow diagrams to
show understanding
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Presentation on
investigation findings
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Links to National Occupational Standards, other BTEC units, other BTEC
qualifications and other relevant units and qualifications
This unit forms part of the BTEC Applied Science sector suite. This unit has particular links with units in the
BTEC Applied Science suite:
Level 1

Level 2

Level 3

Science and Disease

Chemistry and Our Earth

Physiology of Human Body Systems

Avoiding Extinction

Health Applications of Life Science Physiology of Human Regulation
and Reproduction
The Living Body

This unit builds on the biology concepts covered in Key Stage 3 and covers the biology content of the Key
Stage 4 programme of study. The unit therefore has strong links with the content of the Core GCSE Science
(see Annexe H and I for mapping). This unit also has links with GCSE Additional Applied Science.
The unit may provide links with the National Occupational Standards (NOS) in Laboratory and Technical
Activities at Level 2 and the NOS in Laboratory Science at Level 2 (see Annexe E for mapping).

Essential resources
Learners will need to have access to a science laboratory and should have access to a range of biology
resources, similar to the ones used for GCSE in Science. Learners will also require access to a range of
informational resources to complete their assignments. These can include access to computers and the
internet and relevant CD ROMs, books, journals and DVDs.

Employer engagement and vocational contexts
Visits to companies with a biological link such as pharmaceutical, medical, environmental or research-based
organisations would be excellent experience for learners, enabling them to apply their knowledge and
understanding of a work environment outside a classroom context. Employee ambassadors acting as guest
speakers would also be very useful for this unit. A vocational approach within the classroom when delivering
and assessing this unit is also essential.
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Indicative reading for learners
Textbooks

Beech J, Milward C and Sochacki F – BTEC Level 2 First Applied Science ActiveTeach CD ROM (Pearson,
2010) ISBN 9781846906114
Brain C, Goodfellow D, Hocking S, Llewellyn R, Kitchin C, Mathews J, Musa 1 and Rhodes P – BTEC Level 2
First Applied Science Student Book (Pearson, 2010) ISBN 9781846906091
Cogill A, Gale P,Hocking S, Llewellyn R, Musa I, Rhodes P,Saunders N and Winterbottom M – BTEC Level 2
First Applied Science Teaching Planning Pack (Pearson, 2010) ISBN 9781846906107
Arnold B (editor) – GCSE Science for Edexcel: Science Student Book (Collins Educational,
2006) ISBN 9780007214488
Bell C, Brodie D, Dawson B and Tiernan A – GCSE Applied Science for Edexcel: Teacher Pack (Folens,
2006) ISBN 9781843039747
Ellis P and Macdonald A – Reading into Science – Biology (Nelson Thornes, 2003) ISBN 9780748767991
Nuffield Curriculum Centre – Twenty First Century Science: GCSE Biology Textbook (OUP, 2006)
ISBN 9780199150496
Safeguards Committee – Safeguards in the School Laboratory (Association for Science Education,
2006) ISBN 9780863574085
Williams G – New Biology for You, Students’ Book (Nelson Thornes, 2006) ISBN 9780748783250
Journals

Focus
New Scientist
Websites

http://health.howstuffworks.com/
adam-200092.htm

How Stuff Works (homeostasis)

www.ase.org.uk

Association of Science Education

www.bbc.bitesize.co.uk

BBC Bitesize

www.nutritiondata.com

Nutrition Data

www.schoolscience.co.uk

School Science

www.scienceconsortium.co.uk

Science Consortium

www.sciencemuseum.org.uk

Science Museum

www.societyofbiology.org

Society of Biology
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Delivery of personal, learning and thinking skills
The table below identifies the opportunities for personal, learning and thinking skills (PLTS) that have been
included within the pass assessment criteria of this unit.
Skill

When learners are …

Independent enquirers

[IE2] planning and carrying out research into the impact of human activity on the
environment, appreciating the consequences of their decisions
[IE3] exploring issues from different perspectives when considering the effect of
different internal and external factors on human health

Creative thinkers

[CT1] generating ideas and exploring possibilities to construct classification keys
[CT2] asking questions to extend their own thinking about how organisms
function

Reflective learners

[RL6] communicating their learning in the relevant way to the example, presenting
their research on factors that affect health

Self-managers

[SM2] working towards goals, showing initiative, commitment and perseverance
to complete tasks.

Although PLTS are identified within this unit as an inherent part of the assessment criteria, there are further
opportunities to develop a range of PLTS through various approaches to teaching and learning.
Skill

When learners are …

Independent enquirers

[IE1] identifying questions to answer and problems to solve in all aspects of the
unit following tutor instruction
[IE4] analysing and evaluating information from carrying out a survey

Creative thinkers

[CT6] adapting ideas as circumstances change when putting together essays and
other types of information

Reflective learners

[RL4] inviting feedback and dealing positively with praise or criticism following
assignments or following a presentation or piece of work

Team workers

[TW6] providing constructive support and feedback to others when evaluating
outcomes of practical investigations or presentations

Self-managers

[SM3] organising time and resources, prioritising time and resources throughout
the unit to complete tasks

Effective participators

[EP2] presenting a persuasive case for action, for example when explaining how
the effects of human activity on the environment could be minimised in the future
[EP1] discussing issues of concern with their work and seeking resolution where
needed.
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Functional Skills – Level 2
Skill

When learners are …

ICT – Use ICT systems
Select, interact with and use ICT systems
independently for a complex task to meet a
variety of needs

researching information using a variety of websites to create
reports, presentations and articles

ICT – Find and select information
Select and use a variety of sources of information researching information using a variety of websites to create
independently for a complex task
reports, presentations and articles
Access, search for, select and use ICT-based
access and use information in reports and articles
information and evaluate its fitness for purpose
ICT – Develop, present and communicate
information
Enter, develop and format information
independently to suit its meaning and purpose
including:
●

text and tables

●

images

●

numbers

●

records

researching information using a variety of websites to create
reports, presentations and articles

Bring together information to suit content and
purpose

producing a presentation

Present information in ways that are fit for
purpose and audience

giving a presentation

Mathematics
Identify the situation or problem and the
mathematical methods needed to tackle it

evaluating their practical investigations

Use appropriate checking procedures and
evaluate their effectiveness at each stage

participating in practical investigations

Interpret and communicate solutions to practical
problems in familiar and unfamiliar routine
contexts and situations

interpreting results from practical investigations

Draw conclusions and provide mathematical
justifications

using data to draw conclusions

English
Speaking and listening – make a range of
contributions to discussions and make effective
presentations in a wide range of contexts

presenting their findings to the class
listening to teacher instruction
listening to peer presentations

Reading – compare, select, read and understand reading information and selecting relevant information
texts and use them to gather information, ideas, required for their assignments whilst forming an opinion of
arguments and opinions
their own
Writing – write documents, including extended writing up essays, reports and articles following tutorial
writing pieces, communicating information, ideas instruction and research.
and opinions, effectively and persuasively
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Aim and purpose
The aim of this unit is to enable learners to gain knowledge and skills which are essential for science
technicians working in chemistry-related industries or laboratory services. Learners will cover aspects of
organic compounds used in society, bonding and nanochemistry, and exothermic and endothermic reactions.

Unit introduction
This unit uses the basics of chemistry to further the learners’ skills. The following topics will be covered:
types of bonds that exist between atoms and how these can affect the properties of chemicals that are
used in vocational settings. Why is helium used in party balloons when hydrogen is so much lighter? Why
do we commonly put a compound of a deadly green gas and a reactive metal on our chips?

●

exothermic and endothermic reactions. Why do some reactions give out heat but others cool the
surroundings down?

●

organic compounds and their important uses in society today. In particular the petrochemical industry will
be studied in depth, including the processes of cracking and polymerisation.

●

Learners will develop vocational practical skills and knowledge of techniques through carrying out practical
investigations. These include skills such as handling laboratory apparatus, following laboratory procedures and
processes, recording and analysing data, risk assessments, communication skills and using correct symbols and
scientific terminology.
The knowledge and skills developed are essential for science technicians (or employees carrying out other
related roles) working in a number of chemistry-related industries and laboratory services.

Learning outcomes
On completion of this unit a learner should:

1

Be able to investigate chemical substances with different types of bonding

2

Be able to investigate exothermic and endothermic reactions

3

Be able to investigate organic compounds that are used in society today

4

Know about specialised materials and their applications.
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Unit content
1 Be able to investigate chemical substances with different types of bonding
Bonding: ionic, covalent, dative covalent, metallic bonding; practically identify ionic and covalent
compounds; dot and cross diagrams; electron shell diagrams; properties and applications of ionic and
covalent compounds, eg group 1 salts, methane, carbon dioxide; covalent substances, eg diamond,
graphite, oxygen, chlorine

2 Be able to investigate exothermic and endothermic reactions
Exothermic and endothermic reactions: heat evolved or absorbed; bond-breaking and bond-making
reactions, eg heat of neutralisation and combustion; energy calculations with given formulae; use of data
logging
Applications: exothermic reactions, eg thermite reaction, heat packs; endothermic reactions, eg
polymerisation of ethene to polythene, electrolysis

3 Be able to investigate organic compounds that are used in society today
Hydrocarbons: alkanes and alkenes (methane, butane, pentane and octane, and ethene); 2D structures;
shapes; applications of hydrocarbons, eg natural gas, Camping Gaz, petrol; polymerisation of ethene and
its applications, eg making polyethene, Teflon
Halogen-containing organic compounds: chloroethene; polymerisation of chloroethene (PVC and
PVCu); applications, eg PVCu is used in double glazing products
Oxygen-containing organic groups: alcohols (ethanol); carboxylic acids (ethanoic); structures;
physical properties and combustion; applications of ethanol, eg alcoholic drinks, biofuels, cosmetics, inks,
coatings; applications of ethanoic acid, eg pickling, manufacture of esters

4 Know about specialised materials and their applications
Nanochemistry: nanoscale; carbon nanostructures, including fullerenes (buckyballs and nanotubes);
uses of nanochemistry, eg sun creams, mascara, textiles, sports equipment, single crystal nanowires for
processors, mobile phone batteries; production of nanochemicals; implications of nanochemistry, eg
safety, environmental issues, ethical issues
New materials: materials and their properties, eg Kevlar, Gore-TexTM, LycraTM, ThinsulateTM; smart
materials, eg thermochromic, shape memory, photochromic, piezoelectric; production of new materials,
including additives, eg cross-linking agents, plasticisers, stabilisers
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Assessment and grading criteria
In order to pass this unit, the evidence that the learner presents for assessment needs to demonstrate that
they can meet all the learning outcomes for the unit. The assessment criteria for a pass grade describe the
level of achievement required to pass this unit.
Assessment and grading criteria
To achieve a pass grade the
evidence must show that the
learner is able to:

P1

Carry out experiments to
identify compounds with
different bonding types

To achieve a merit grade the
evidence must show that, in
addition to the pass criteria,
the learner is able to:

To achieve a distinction grade
the evidence must show that,
in addition to the pass and
merit criteria, the learner is
able to:

M1

Describe the properties of
chemical substances with
different types of bonds

D1

Explain why chemical
substances with different
bonds have different
properties

M2

Explain the temperature
changes that occur during
exothermic and endothermic
reactions

D2

Explain the energy changes
that take place during
exothermic and endothermic
reactions

M3

Describe the uses of organic
compounds in our society

D3

Explain the benefits and
disadvantages of using organic
compounds in our society

M4

Describe the production of
specialised materials.

D4

Explain the implications of
nanochemistry.

[TW1]
P2

Carry out experiments to
investigate exothermic and
endothermic reactions
[TW1]

P3

Carry out experiments to
identify organic compounds
[TW1; IE1]

P4

Identify applications of
specialised materials.

PLTS: This summary references where applicable, in the square brackets, the elements of the personal,
learning and thinking skills applicable in the pass criteria. It identifies opportunities for learners to demonstrate
effective application of the referenced elements of the skills.

Key

IE – independent enquirers RL – reflective learners

SM – self-managers

CT – creative thinkers

EP – effective participators

TW – team workers

Pearson BTEC Level 2 Diploma in Applied Science
– Issue 2 – December 2017 © Pearson Education Limited 2017

65

Essential guidance for tutors
Delivery
The purpose of this unit is to develop understanding in the underlying concepts involved in chemistry in
a vocational setting, applying this understanding to applications that will be useful for employment in the
manufacturing or service science industry. Delivery strategies should reflect the nature of work within science
employment by using an assignment/portfolio-building approach where learners take responsibility for and
ownership of their own learning.
This unit requires the learner to approach many of the concepts through scientific investigation wherever
possible (using practical assignments wherever possible). This is particularly important in the following areas:
●

covalent, ionic and metallic bonding

●

exothermic and endothermic reactions

●

organic compounds

●

specialised materials and their properties.

In learning outcome 1 learners need to know the importance of the various types of bonding and how this
affects the properties of the chemical. Learners should, where possible use interactive, e-learning material to
study ionic, covalent and metallic bonding. Learners should draw diagrams to show their understanding of
the types of bonding. It is appropriate to carry out practical work, measuring electrical conductivity, solubility,
melting point and boiling point in order to learn behaviour, characteristic of ionic, covalent and metallic
compounds. A model-making investigation can also be carried out by learners to show the shapes of ionic
covalent and metallically bonded chemicals.
Learning outcome 2 lends itself to a range of practical work and IT data logging can be used to support
traditional methods. Learners can measure the temperature changes associated with dissolution of substances
like calcium oxide, anhydrous sodium carbonate and potassium nitrate, the enthalpy of combustion of a food,
such as savoury puff snacks or of an alcohol, the enthalpy of neutralisation. There is scope for getting learners
to think about which reactions will give out most heat/cause the biggest temperature rise in water in contact
with the reaction. Learners should encounter at least one endothermic chemical process. They need to
understand the concept of system and surroundings: the system giving heat from an exothermic reaction to
the surroundings and the temperature rising as a result, for example. More advanced learners will require to
interpret energy level diagrams in terms of bond making and bond breaking. It is not necessary to perform
calculations using average bond enthalpy values although some centres may wish to consider this.
Learning outcome 3 looks at organic chemicals. Model making will be valuable here, both ball and stick and IT
based. Care will be needed with practical work. Check CLEAPSS guidance for health and safety information.
Learners would typically be introduced to alkanes as the main components of the fractions derived from
crude oil. Learners should be comfortable recognising and constructing formulae of straight-chain alkanes,
and naming alkanes (carbon numbers 1-8). Learners should understand the uses of alkanes as fuels. Learners
can be introduced to ethene and other alkenes and can make models of ethene and then join the models to
make poly(ethene). This will then lead on to the manufacture and uses of addition polymers. Learners should
learn to recognise the formulae for alcohols and carboxylic acids before studying their uses.
Learning outcome 4 looks at nanochemistry and other new materials. Learners will need to carry out
extensive research on nanochemistry, this is a fast-moving area and up-to-date information, material or
websites will need to be made available to learners. Learners should study products involving nanoparticles
in addition to products based on other new materials. More advanced learners should research aspects of
the formulations of commercial products involving nanoparticles and new materials. The addition of additives
should be explored. Learners should be introduced to the environmental, safety and ethical considerations
associated with nanotechnology.
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Visiting speakers from the chemical industry or visits/placements to such industries would be useful to place
concepts in a vocational setting.

Outline learning plan
The outline learning plan has been included in this unit as guidance and can be used in conjunction with the
programme of suggested assignments.
The outline learning plan demonstrates one way in planning the delivery and assessment of this unit.
Topic and suggested assignments/activities and/assessment
Introduction and safety briefing
Formal teaching: different bonding types for chemical substances
Practical work
Preparation for Assignment 1: Bonding in Chemicals (P1, M1, D1)
Practical work on Assignment 1
Theory work for Assignment 1
Formal teaching: exothermic and endothermic reactions
Practical work
Preparation for Assignment 2: Hot and Cold (P2, M2, D2)
Practical work on Assignment 2
Theory work for Assignment 2
Research and write up in learner’s own time
Formal teaching: organic compounds
Practical work
Preparation for Assignment 3: Organic Compounds (P3, M3, D3)
Practical work on Assignment 3
Theory work for Assignment 3
Research and write up in learner’s own time
Preparation for Assignment 4: Nanochemistry and New Materials (P4, M4, D4)
Practical work on Assignment 4
Theory work for Assignment 4
Research and write up in learner’s own time
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Assessment
The assessment strategies used in this unit need to reflect the evidence required within the grading criteria
and should involve scientific investigative assignments, where communication can be considered through the
learner’s presentations, scientific laboratory reports, posters, graphs, charts etc.
Pass grade learners will require significant assistance from a tutor to achieve all the outcomes of this unit.
Tocarry out the investigative work, learners will require a brief from the tutor which will guide them through
the practical or case study/assignment work and gives ideas about how to obtain information to complete
straightforward problems.
The tutor will also need to be present during practical investigations to supervise the learners and to provide
additional guidance for the pass grade learners, including health and safety advice. Pass grade learners will be
able to follow scientific procedures, will be able to use scientific symbols, use relevant terminology and identify
errors.
Merit grade learners will work with more independence. Learners will carry out research with little guidance
and will be able to plan and carry out practical work to solve more complex problems, or use a range of
practical techniques. Merit grade learners will be able to make accurate observations and give reasons for any
inaccuracies.
The distinction grade learners will be able to link ideas from different areas and discuss the impact of a variety
of factors on an issue.
To achieve P1, learners should carry out practical work which allows them to identify the bonding type in
substances as ionic, covalent or metallic on the basis of the properties of the substances. To achieve M1,
learners should be able to describe the characteristic properties of ionic, covalent and metallic substances.
To achieve D1, learners should explain what features of the types of bonding give the substances their
properties, eg the presence of delocalised electrons allows metals to conduct electricity or that sodium
chloride has a very high melting point because the ions are held together by strong electrostatic interactions.
Learners could be given the scenario of working for a company that classifies waste chemicals on the basis of
their physical properties as ionic, covalent or metallic. The type of bonding will help the technicians working
for the company identify safe methods for disposing of the chemicals. The learners could present the results
of their practical work and associated information on classification on the basis of properties as a guide for new
technicians who must learn how to classify materials.
Toachieve P2, learners should measure the enthalpy changes in at least three exothermic reactions and
at least one endothermic reaction. They should have proforma sheets which allow them to reach simple
conclusions about the temperature changes involved in the processes and whether heat is being given out or
taken in. To achieve M2, learners should be able to explain the temperature changes that they would expect
to see in exothermic and endothermic reactions in their own words, without the use of a proforma. To
achieve D2, learners should be able to explain that in an exothermic reaction, there is more energy given out
due to bond making than there is taken in due to bond breaking and that in an endothermic reaction, there
is less energy given out due to bond making than there is taken in to cause bond breaking. Learners could
be put into the scenario of advising the army on how to heat or cool food most effectively when soldiers
are marching from one place to another. They could be led towards writing guidance for the commanding
officers. There should be a conclusion in line with the scenario but learners would only be assessed against
the assessment criteria.
Toachieve P3, learners should identify alkanes, alkenes, alcohols and carboxylic acids from their chemical
formulae. This could but would not need to be linked to practical work on these compounds. To achieve
M3, learners should be able to describe the use of alkanes as fuels, the use of alkenes and substituted
alkenes in the production of addition polymers, at least two uses of alcohols and a use of a carboxylic acid,
for example ethanoic acid. The application of at least one polymer in society must be described. Toachieve
D3, the learners should be able to explain at least two benefits to society of organic compounds and at least
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two disadvantages to society of using organic compounds. This could be done from the point of view of a
journalist, working for the local television station which is running a public awareness campaign about how
dependent society is on organic chemicals and discussing whether or not this is a good thing.
To achieve P4, learners should identify at least two products which contain nanoparticles and at least two
products which contain other types of new materials. Toachieve M4, learners should provide some details of
the formulation of the products. It is not expected that they state every ingredient and the amount present,
however. If the learner were talking about a sun screen, they would be expected to explain that it contained
titanium dioxide at the nanoparticle level in addition to other substances such as water or silicones. When
talking about other new material formulations, the learners should discuss the reasons for including additives
such as cross-linking agents, plasticizers and stabilisers. The use of nanoparticles is contentious. Distinction
learners should be able to present some of the concerns, associated with the use of nanoparticles. The
learner could be put into the scenario of learning outcome 3, as a journalist, informing the public about how
new materials are already widely used.
Programme of suggested assignments
The following table shows a programme of suggested assignments that cover the pass, merit and distinction
criteria in the grading grid. This is for guidance and it is recommended that centres either write their own
assignments or adapt any Pearson assignments to meet local needs and resources.
Criteria covered

Assignment title

Scenario

Assessment method

P1, M1, D1

Bonding in Chemicals

You work for a company
that has to identify types
of chemical substances so
that they may be disposed
of safely.

Presentation of results
to show how substances
which have ionic, covalent
or metallic bonding may
be identified by their
properties

P2, M2, D2

Hot or Cold

You are a scientist,
working for the Ministry of
Defence, and have been
asked by the army to give
advice on using chemical
reactions to heat and cool
food.

Practical results and write
up, relating to theory
for merit and distinction
criteria. This would
include a conclusion in
relation to the scenario

P3, M3, D3

Organic Compounds

You are a journalist
Written article, podcast or
working for the local
video covering the criteria
television station which
is running a public
awareness campaign on
how organic chemicals are
used routinely in society.

P4, M4, D4

Nanochemistry and New
Materials

A follow-up programme
is focussed around the
routine uses of new
materials, including
materials containing
nanoparticles.
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Written article, podcast
or video covering the
criteria or a presentation,
introducing the
forthcoming article/
programme
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Links to other BTEC units, other BTEC qualifications and other relevant units and
qualifications
This unit forms part of the BTEC in Applied Science suite. This unit has particular links with units in the BTEC
Applied Science suite:
Level 1

Level 2

Level 3

Using Chemical Products

Chemistry and Our Earth

Chemical laboratory techniques

Science and Cosmetics

Chemical Analysis and Detection Chemical periodicity and its
applications
Organic Chemistry and It’s Industrial
Applications

This unit builds on the chemistry concepts covered in Key Stage 3 and the chemistry content of the Key
Stage 4 programme of study. The unit therefore has strong links with the content of the Core GCSE Science
(see Annexe H and I for mapping). This unit also has links with GCSE Additional Applied Science.
The unit may provide links with the National Occupational Standards (NOS) in Laboratory and Technical
Activities at Level 2 and the NOS in Laboratory Science at Level 2 (see Annexe E for mapping).

Essential resources
There are no particular books that cover this unit. Learners can find information using company annual
reports, journals, magazines, company websites and newspapers.
Learners should have access to a range of chemistry resources, similar to those used for GCSE in Science.
Learners will need access to a chemistry/science laboratory equipped with a fume cupboard and standard
laboratory chemistry apparatus.
Access to a range of information resources to complete investigative assignments and case studies will be
essential, including relevant CD ROMs and the internet.

Employer engagement and vocational contexts
www.gsk.com

GlaxoSmithKline

www.shell.com

Royal Dutch Shell

www.thechemco.com

The Chemical Company

www.trithin.com

Trithin Products
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Indicative reading for learners
Textbooks

Arnold B (editor) – GCSE Science for Edexcel: Science Student Book (Collins Educational,
2006) ISBN 9780007214488
Bell C, Brodie D, Dawson B and Tiernan A – GCSE Applied Science for Edexcel: Teacher Pack (Folens,
2006) ISBN 9781843039747
Conoley C – Edexcel GCSE Chemistry (Hodder Arnold, 2009) ISBN 9780340914793
Hubbard L – The Essential Chemical Industry (Chemical Industry Education Centre, 1999)
ISBN 9781853425776
Hutchings K – Classic Chemistry Experiments (The Royal Society of Chemistry, 2000) ISBN
9780854049196 Kind V – Contemporary Chemistry for Schools and Colleges (The Royal Society of
Chemistry, 2004)
ISBN 9780854043828
Nuffield Curriculum Centre – Twenty First Century Science: GCSE Additional Science Textbook (OUP,
2006) ISBN 9780199150441
Ryan L – New Chemistry for You (Nelson Thornes, 2006) ISBN 9780748783236
Safeguards Committee – Safeguards in the School Laboratory (Association for Science Education,
2006) ISBN 9780863574085
Journals

Big
Picture
Focus
Materials
Foresight
Materials World
New Scientist
Websites

www.bbc.co.uk/schools/gcsebitesize/science/
edexcel/oneearth/fuelsrev1.shtml

BBC Bitesize Organic Chemistry

www.organic-chemistry.org

Organic Chemistry Portal

www.rsc.org

Royal Society of Chemistry
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Delivery of personal, learning and thinking skills (PLTS)
The following table identifies the PLTS that have been included within the assessment criteria of this unit:
Skill

When learners are …

Independent enquirers

[IE1] describing the processes used to manufacture organic compounds and
where organic compounds come from

Team workers

[TW1] carrying out experiments to investigate exothermic and endothermic
reactions and compounds with different bonding types.

Although PLTS are identified within this unit as an inherent part of the assessment criteria, there are further
opportunities to develop a range of PLTS through various approaches to teaching and learning.
Skill

When learners are …

Independent enquirers

[IE2] finding out about the applications of nanochemistry and the uses of new
materials

Creative thinkers

[CT5] presenting the work for the outcomes in a format which matches the
scenarios

Reflective learners

[RL5] relating the results of experiments on exothermic and endothermic
reactions to reaction profiles and bond-making and bond-breaking

Team workers

[TW1,4] producing a group presentation on new materials in the form of a video

Self-managers

[SM2,3,5] presenting assignment work to meet the deadlines

Effective participators

[EP3] carrying out practical work
[EP6] taking part in discussions about the ethics of using nanotechnology.
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Functional Skills – Level 2
Skill

When learners are …

ICT – Use ICT systems
Select, interact with and use ICT systems
independently for a complex task to meet a
variety of needs

using data logging to monitor temperature during a reaction

Use ICT to effectively plan work and
evaluate the effectiveness of the ICT system
they have used

reflecting on the way that an assignment has been tackled

Manage information storage to enable
efficient retrieval

saving information in suitable files in suitable folders

Follow and understand the need for safety
and security practices

following safety and security procedures when using ICT

Troubleshoot

carrying out checks to identify the source of a problem
encountered

using software to model atoms and molecules

ICT – Find and select information
Select and use a variety of sources of
researching nanochemistry and the uses of organic chemicals
information independently for a complex task
Access, search for, select and use ICTbased information and evaluate its fitness for
purpose

using effective internet searches in relation to nanochemistry;
selecting relevant text

ICT – Develop, present and
communicate information
Enter, develop and format information
independently to suit its meaning and
purpose including:
●

text and tables

●

images

●

numbers

●

records

producing reports or other material in response to a given
scenario, for example presenting information on the properties of
substances with ionic, covalent and metallic bonding

Bring together information to suit content
and purpose

collating information on the properties of materials or
thermochemistry measurements

Present information in ways that are fit for
purpose and audience

using ICT to present reports/articles or presentations to suit the
requirements of given scenarios

Evaluate the selection and use of ICT tools
and facilities used to present information

explaining why one particular form of presentation was preferred
to another

Select and use ICT to communicate and
exchange information safely, responsibly and
effectively including storage of messages and
contact lists

sending draft assignments to tutors via email or using virtual chat
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Skill

When learners are …

Mathematics
Understand routine and non-routine
problems in a wide range of familiar and
unfamiliar contexts and situations

recognising how thermochemistry calculations could be carried
out following a proforma and without a proforma

Identify the situation or problem and the
mathematical methods needed to tackle it

comparing results from thermochemical measurements with
those of classmates – using statistics and/or charts

Select and apply a range of skills to find
solutions

calculating energy given out/taken in during reactions; using
statistics to compare results

Use appropriate checking procedures and
evaluate their effectiveness at each stage

estimation of answers in thermochemistry calculations

Interpret and communicate solutions to
practical problems in familiar and unfamiliar
routine contexts and situations

completing very structured reports using writing frames;
presenting the results of work without being given a structure

Draw conclusions and provide mathematical
justifications

being able to draw conclusions about the reliability of class results
on thermochemistry on the basis of statistical comparisons

English
Speaking and listening – make a range of
contributions to discussions and make
effective presentations in a wide range of
contexts

listening to visiting speaker and presentations given by other
learners

Reading – compare, select, read and
understand texts and use them to gather
information, ideas, arguments and opinions

reading a range of texts

Writing – write documents, including
extended writing pieces, communicating
information, ideas and opinions, effectively
and persuasively

presenting work in the style required by different scenarios:
summarising information, identifying opposing views and
combining these to present balanced arguments for or against the
use of nanotechnology.
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contributing to discussions about the ethics of using
nanotechnology or using organic compounds
highlighting the main points contained within the texts and
putting the information together as a summary of two or more
documents
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Aim and purpose
The aim of this unit is to enable learners to investigate how physics is used in various day-to-day applications.
Learners will develop understanding of concepts such as motion, forces, waves and electricity.

Unit introduction
This is a practical unit that builds from the knowledge gained in Unit 2: Energy and Our Universe. In this
unit learners will explore a wide range of applications of physics to the real world. Firstly, learners will
develop an understanding of forces and how they are used in applications such as springs and cars. Concepts
such as how ABS brakes work and how crumple zones contribute to car safety could be investigated.
Learning outcome 2 follows on from this to introduce motion and how it is used in many applications related
to transport, industry and entertainment. Practical applications such as the motion of roller-coaster rides,
parachutes and braking distance of cars can be investigated. Learners should also have the opportunity to
learn how to represent motion graphically, investigate how speed cameras operate and why sports cars are
designed with a wedge shape.
Next, learners will be able to investigate light and sound waves. This can include exploration of how
telescopes work and the special property of the human eye, including how specially produced lenses can
correct eye problems. Learners can also explore applications of sound including voice recognition or medical
uses such as optical fibres in keyhole surgery or ultrasound used to break down kidney stones.
Finally, learners will be able to investigate how electricity is used in our world. Practical work such as building
electrical circuits and investigating applications of electricity at home and in the workplace can be undertaken.
It would be possible to consider the advantages of electric cars over conventional models and how
electrocardiograms (ECGs) are used to monitor the heart.

Learning outcomes
On completion of this unit a learner should:

1

Be able to investigate motion

2

Be able to investigate forces

3

Be able to investigate light and sound waves

4

Be able to investigate electricity.
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Unit content
1 Be able to investigate motion
Motion: distance; displacement; speed; velocity; acceleration; kinetic energy of moving object (KE = ½ x
mass x (speed)2; change in potential energy (PE = mass x acceleration due to gravity x change in height);
conservation of energy; motion under gravity; effect of drag on moving objects; graphical representations
of uniform and non-uniform motion, eg distance-time graph, velocity-time graph,
Applications: transportation, eg braking distance, wedge shape of sports cars, how speed cameras
work; thrill-seeking experiences, eg roller-coaster rides; other uses, eg industrial,
entertainment

2 Be able to investigate forces
Forces: compressive; tensile; Hooke’s law (Force = spring constant x extension); balanced forces;
unbalanced forces on an accelerating mass (Force = mass x acceleration); forces in pairs
Applications: usage, eg in springs, rocket flight, braking force in cars; frictional forces, eg slippery roads, icy
roads, contact of tyres on road; safety features of modern cars, eg seatbelts, crumple zones, air bags, ABS
brakes; other applications, eg parachutes, snooker balls

3 Be able to investigate light and sound waves
Light waves: refraction of light in lenses (convex and concave); reflection; total internal reflection; ray
diagrams showing focal point, object, image (both for convex and concave lenses)
Applications of light waves: using lenses and mirrors in telescopes, eg Hubble Space Telescope; the
eye as a special type of lens; use of lenses to correct eye problems; lasers used in eye correction; optical
fibres used in keyhole heart surgery
Sound waves: production; air pressure changes (compression and rarefaction); need for a medium;
ultrasound; diagrams showing motion of sound waves
Applications of sound waves: voice recognition; ultrasound, eg in deep sea recovery, imaging inside
body, breaking down tissues

4 Be able to investigate electricity
Electricity: series and parallel circuits, eg voltage and current relationships; the body as an electrical
conductor
Applications: thermistors (negative temperature coefficient), eg temperature sensor; light-dependent
resistors, eg light sensors; light-emitting diode; electric cars, eg advantages over conventional cars,
limitations; electrocardiogram (ECG) to monitor the heart; use of defibrillator, eg restarting a heart when
it has stopped
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Assessment and grading criteria
In order to pass this unit, the evidence that the learner presents for assessment needs to demonstrate that
they can meet all the learning outcomes for the unit. The assessment criteria for a pass grade describe the
level of achievement required to pass this unit.
Assessment and grading criteria
To achieve a pass grade the
evidence must show that the
learner is able to:

P1

carry out an investigation into
an application of the uses of
motion

To achieve a merit grade the
evidence must show that, in
addition to the pass criteria,
the learner is able to:

To achieve a distinction grade
the evidence must show that,
in addition to the pass and
merit criteria, the learner is
able to:

M1

analyse the results of the
investigation into the uses of
motion

D1

evaluate the investigation
into the uses of motion
in our world, suggesting
improvements to the real-life
application

M2

analyse the results of the
investigation into the uses of
force

D2

evaluate the investigation
into the uses of force in
our world, suggesting
improvements to the real-life
application

M3

analyse the results of the
investigation into the uses of
waves

D3

evaluate the investigation
into the uses of waves
in our world, suggesting
improvements to the real-life
application

M4

analyse the results of the
investigation into the uses of
electricity.

D4 evaluate the investigation
into the uses of electricity
in our world, suggesting
improvements to the real-life
application.

[IE2; CT3; SM2]
P2

carry out an investigation into
an application of the uses of
force
[IE2; CT3; SM2]

P3

carry out an investigation into
an application of the uses of
waves
[IE2; CT3; SM2]

P4

carry out an investigation into
an application of the uses of
electricity.
[IE2; CT3; SM2]

PLTS: This summary references where applicable, in the square brackets, the elements of the personal,
learning and thinking skills applicable in the pass criteria. It identifies opportunities for learners to demonstrate
effective application of the referenced elements of the skills.

Key

IE – independent enquirers RL – reflective learners

SM – self-managers

CT – creative thinkers

EP – effective participators

TW – team workers
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Essential guidance for tutors
Delivery
This is a practical unit that requires learners to use experiments to investigate a range of physics concepts.
Most of the assessment requires learners to perform experiments, reflecting the experimental nature of
physics. It is therefore important that learners are allowed to develop their experimental technique and gain
confidence. This unit extends the physical concepts covered in Unit 2: Energy and Our Universe to explore
applications of those physical concepts.
Learning outcome 1 introduces learners to the basic concepts of motion. It is always best to relate this to
learners’ experiences. Investigations on motion could involve light gates and data loggers. Kinetic energy,
potential energy and energy conservation could be exemplified by funfairs, such as Alton Towers. There are
a number of animations and simulations that are available, free of charge, on the internet and which bring the
subject to life. There is also a number of action feature films that show exciting aspects of motion and this way
of teaching is also encouraged.
In learning outcome 2 learners should be introduced to the basic concepts of forces. These could be
investigated by using data loggers, light gates and trolleys. Learners could be encouraged to model ways of
demonstrating crumple zones in car safety.
In learning outcome 3, learners could be introduced to lenses using an optical bench or individual lenses.
Simulations are freely available from the internet which demonstrate the properties of both sound and light.
Through a number of astronomical websites, the operation of telescopes could be demonstrated. A visit to
a local hospital or university department would greatly enrich this section. Learners can look at the eye as a
special type of lens which changes shape.
Learning outcome 4 builds on the basic knowledge of electricity that was introduced in Unit 2: Energy and
Our Universe and allows learners to build series and parallel circuits and investigate the current and voltage
relationship in these circuits. Learners will require assistance with this section in order to build circuits with
confidence. Computer simulations would complement this nicely; software is available commercially or basic
versions can be downloaded free of charge from the internet. Using ECG simulations, learners are able to
investigate the body as an electrical conductor.
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Outline learning plan
The outline learning plan has been included in this unit as guidance and can be used in conjunction with the
programme of suggested assignments.
The outline learning plan demonstrates one way in planning the delivery and assessment of this unit.
Topic and suggested assignments/activities and/assessment
Introduction to unit/health and safety
Learner activity: circus of devices used to measure motion (light gate, stopwatch, ticker timer, tape measure)
Formal teaching: motion (kinetic energy and potential energy)
Learner activity: worksheet, problem solving
Practical experiment: ticker tape (logic gates) experiments with trolley
Formal teaching: linear and non-linear motion (graphical representation, interpretation)
Learning activity: card matching game (match the graph with the correct description)
Learning activity: video clip of a film, showing car racing, extracting velocity time graph (how science works)
Formal teaching: motion under gravity
Learning activity: video clip of a film showing various applications in the real world, link this to theory (how
science works)
Discussion: applications (learning to drive, eg braking, thinking distance, shape of car)
Formal teaching: Alton Towers fun rides, including video clip, link to theory (how science works), worksheets
Discussion: getting caught on camera (speed camera): how the police catch people speeding, worksheets
Assignment 1: Application of Motion to Our World (P1, M1, D1)

Formal teaching: type of forces
Learning activity: building a model bridge out of plastic straws
Learning activity: use F = ma in car problems: worksheet
Formal teaching: applications
Learning activity: video of a car driving in icy conditions, rain etc: group discussion and worksheet
Assignment 2: Application of Forces to Our World (P2, M2, D2)

Formal teaching: light waves
Learning activity: jigsaw (linking ray diagrams with type of lens)
Learning activity: simulation on lenses
Formal teaching: applications
Learning activity: use space explorer on internet to use lenses, match view with type of lenses
Practical experiments: optical bench (convex, concave lenses)
Formal teaching: sound waves
Learning activity: use voice recognition software to record learners’ voices (get free trial period for session)
Learning activity: simulation of use of ultrasound
Practical experiments: sound experiments: guitar, bell jar, tuning forks
Assignment 3: Application of Waves to Our World (P3, M3, D3)
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Topic and suggested assignments/activities and/assessment
Formal teaching: circuits
Learning activity: self-discovery – investigating series and parallel circuits
Learning activity: mystery symbol exercise (symbols of LDR, LED, thermistor, resistors and description)
Formal teaching: electricity in the body
Learning activity: learners to carry out ECG simulations
Practical experiments: series and parallel circuits
Practical experiments: LDR, thermistor and LEDs
Assignment 4: Application of Electricity to Our World (P4, M4, D4)

Assessment
All the pass grade criteria must be met in order for a learner to achieve this unit. The examples in the Unit
content give the tutor ideas of what could be discussed and are not limited to those mentioned. However,
it is expected that at least one of the examples will be covered during lessons. Where learners are
required to perform experiments; a witness sheet to confirm that the learner has performed the
experiment would be accepted. However, there should also be documentation clearly showing aim, brief
method, and results collected in the experiments. Learners may require some assistance in setting up
experiments, and this is acceptable for these criteria as long as most of the experiment is performed
by the learner.
Toachieve the P1 criterion, learners are expected to perform an experiment on any aspect of motion related
to a real-life application. The learner must detail the aim of the experiment and produce a labelled diagram
of the experimental set up, a table of results and, if appropriate, a graph. The table and graph need to be
correctly labelled and the appropriate units indicated. Toachieve M1, learners are required to analyse the
results of the investigation. To achieve D1, the learner needs to evaluate the application of motion that was
investigated and suggest improvements to the device.
The P2, M2 and D2 criteria can be achieved following similar lines to P1, M1 and D1 but in this case
applications of force will be investigated.
Toachieve P3, learners are required to investigate applications of sound and light waves experimentally. At
least one of each should be investigated. As in M1 and M2, the experiment needs to have an aim, a labelled
diagram, the corresponding results and, if appropriate, graphs. Toachieve M3, learners need to analyse the
results of the investigation in terms of the physics of sound and light waves. For D3, the learner needs to
evaluate the applications investigated and suggest improvements.
Toachieve P4, learners are required to investigate any aspect of electricity, as indicated in the Unit
content. M4 can be achieved by analysing the results of the experiments by considering the physics behind
them. To achieve D4, learners need to evaluate the investigation by suggesting improvements to the
application of electricity.
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Programme of suggested assignments
The following table shows a programme of suggested assignments that cover the pass, merit and distinction
criteria in the grading grid. This is for guidance and it is recommended that centres either write their own
assignments or adapt any Pearson assignments to meet local needs and resources.
Criteria covered

Assignment title

Scenario

P1, M1, D1

Application of Motion to
Our World

You are a science journalist Experimental results
for Tomorrow’s World.
Article detailing
applications of motion

P2, M2, D2

Application of Forces to
Our World

You are a trainee
scientist working for a
manufacturing company.

Leaflet on experiment on
forces

You are a trainee scientist
working for an optical lens
company.

Company catalogue
detailing a range of
applications of waves

P3, M3, D3

Applications of Waves to
Our World

Assessment method

Written report

Leaflet showing results of
experiment
Written report
P4, M4, D4

Applications of Electricity
to Our World

You are a trainee engineer Presentation illustrating
working for an electronics applications of electricity
company.
Leaflet showing results of
experiment
Written report

Links to other BTEC units, other BTEC qualifications and other relevant units and
qualifications
This unit forms part of the BTEC in Applied Science suite. This unit has particular links with units in the BTEC
Applied Science suite:
Level 1

Level 2

Level 3

Eco-friendly Energy

Chemistry and Our Earth

Energy Changes, Sources and
Applications

Designing and Making Things Work Energy and Our Universe
Using Science

Electrical Circuits and their Industrial
Applications

Crash Testing (E3)

Electronics for Science Technicians

This unit builds on the physics concepts covered in Key Stage 3 and the Key Stage 4 programme of study. The
unit therefore has strong links with the content of the Core GCSE Science. This unit also has links with GCSE
Additional Applied Science.
The unit may provide links with the National Occupational Standards (NOS) in Laboratory and Technical
Activities at Level 2 and the NOS in Laboratory Science at Level 2 (see Annexe E for mapping).
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Essential resources
Learners should have access to a range of resources that are similar to those used for GCSE Physics and
Unit 2: Energy and Our Universe. Learners will require standard physics equipment such as a ripple tank,
light sources, lenses, prisms and energy sources. Electrical equipment will include oscilloscopes, signal
generators, low voltage power supplies and multimeters. Access to computer software packages using
physics as well as use of the internet will greatly enrich the curriculum.

Employer engagement and vocational contexts
The unit will be enriched by learners visiting local companies to experience how these physics concepts are
implemented in the workplace. Websites offering support to enable centres to initiate and establish links to
industry and for arranging visits are given below:
www.nebpn.org

National Education and Business Partnership Network

www.stemnet.org.uk

Network for Science, Technology, Engineering and
Maths Network Ambassadors Scheme

www.vocationallearning.org.uk

Learning and Skills Network

www.warwick.ac.uk/wie/cei

Centre for Education and Industry

Indicative reading for learners
Textbooks

Arnold B (editor) – GCSE Science for Edexcel: Science Student Book (Collins Educational,
2006) ISBN 9780007214488
Bell C, Brodie D, Dawson B and Tiernan A – GCSE Applied Science for Edexcel: Teacher Pack (Folens,
2006) ISBN 9781843039747
Johnson K – New Physics for You (Nelson Thornes, 2006) ISBN 9780748797943
Nuffield Curriculum Centre – Twenty First Century Science: GCSE Additional Science Textbook (OUP,
2006) ISBN 9780199150441
Safeguards Committee – Safeguards in the School Laboratory (Association for Science Education,
2006) ISBN 9780863574085
Journals

Focus
New Scientist
Websites

www.ase.org.uk

Association for Science Education

www.iop.org

Institute of Physics

www.learningschools.net

Learning Schools

www.nationalgrid.com

National Grid

www.practicalphysics.org

Practical Physics

www.schoolscience.co.uk

School Science

www.scienceconsortium.co.uk

Science Consortium

www.sciencemuseum.org.uk

Science Museum
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Delivery of personal, learning and thinking skills (PLTS)
The following table identifies the PLTS that have been included within the assessment criteria of this unit:
Skill

When learners are …

Independent enquirers

[IE2] researching applications of motion, force, waves and electricity

Creative thinkers

[CT3] planning and performing experiments, connecting their own experiences to
the experiments

Self-managers

[SM2] submitting assignments within a deadline.

Although PLTS are identified within this unit as an inherent part of the assessment criteria, there are further
opportunities to develop a range of PLTS through various approaches to teaching and learning.
Skill

When learners are …

Independent enquirers

[IE4] analysing and evaluating results of investigations into uses of motion, forces,
waves and electricity

Creative thinkers

[CT5] trying out new ideas during investigations

Reflective learners

[RL3] reviewing progress of investigations and acting on the outcomes

Team workers

[TW4] showing consideration towards others in the laboratory

Self-managers

[SM3] organising time and resources in the laboratory

Effective participators

[EP4] identifying improvements to the uses of motion, forces, waves and electricity
in our world.
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Functional Skills – Level 2
Skill

When learners are …

ICT – Use ICT systems
Select, interact with and use ICT systems
independently for a complex task to meet a
variety of needs

using appropriate ICT systems to prepare a report or
presentation or to create a leaflet

ICT – Find and select information
Select and use a variety of sources of
researching various applications of physics
information independently for a complex task
ICT – Develop, present and
communicate information
Enter, develop and format information
independently to suit its meaning and
purpose including:
●

text and tables

●

images

●

numbers

●

records

formatting information when writing up results from investigations

Mathematics
Understand routine and non-routine
problems in a wide range of familiar and
unfamiliar contexts and situations

solving problems related to potential energy or kinetic energy

Identify the situation or problem and the
mathematical methods needed to tackle it

using the correct formula in energy problems

Use appropriate checking procedures and
evaluate their effectiveness at each stage

checking results of their experiment

Draw conclusions and provide mathematical
justifications

plotting graphs and making conclusions from the graphs

English
Speaking and listening – make a range of
contributions to discussions and make
effective presentations in a wide range of
contexts
Reading – compare, select, read and
understand texts and use them to gather
information, ideas, arguments and opinions
Writing – write documents, including
extended writing pieces, communicating
information, ideas and opinions, effectively
and persuasively
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listening to the tutor and other learners
making contributions to discussions regarding the uses of motion,
forces, waves and electricity
undertaking further research into the uses of motion, forces,
waves and electricity
writing up the results of investigations
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Aim and purpose
This unit will enable learners to develop essential knowledge and skills related to life science applications
which can affect our health. Learners will produce healthy living plans, investigate how the human body
protects itself against disease and consider how medication is developed.

Unit introduction
In this unit learners will be able to build on their understanding of the fundamental core concepts of biology
studied in Unit 3: Understanding Biology. This unit enables learners to develop and use their knowledge to
investigate health-related factors in more detail. The unit allows learners to consider questions such as:
●

Why is it important to maintain a healthy lifestyle?

●

How does our diet affect our health?

●

What are the benefits and possible drawbacks to exercise?

●

How does the human body protect itself against illness and disease?

●

What additional preventative methods are available?

●

How has the development of antibiotics helped in the fight against disease?

●

●

Why do some people who go into hospital develop more serious conditions than those for which they
were admitted?
What can we do to research the effectiveness of gene therapy to prevent inherited conditions and diseases?

Learners will consider both the positive and negative aspects of diet and exercise and the learning programme
should encourage learners to develop a balanced view of issues such as obesity and eating disorders. There
will be an opportunity to study the human immune system and how vaccinations can be used to boost the
natural system. Consideration of the public’s response to issues surrounding the use of vaccinations could also
be included. There is also a good opportunity for learners to investigate some of the screening programmes
that are used to help early identification of conditions or early diagnosis of disease. A fascinating study can be
made of how scientific research has improved in recent years. Other interesting medical applications such as
blood transfusions and stem cell research are covered.
The knowledge and skills developed are essential for technicians and assistant practitioners working in biology,
health care, and other biology-related industries and laboratory services. Learners should take on roles of
being employed within biology industries, or organisations that use biology, during the assessments.
At the end of this unit learners will have knowledge of medical advances and research using biological
processes in the prevention and treatment of certain conditions and diseases.
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Learning outcomes
On completion of this unit a learner should:

1

Be able to investigate factors which contribute to healthy living

2

Know how preventative measures can be used to support healthy living

3

Be able to investigate how some treatments are used when illness occurs.
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Unit content
1 Be able to investigate factors which contribute to healthy living
Health and disease: definitions of health and disease; types of disease (physical illness, mental illness,
infectious diseases, non-infectious diseases)
Diet and health: balanced diet; undernutrition; overnutrition; obesity; anorexia; diet and lifestyle (age,
level of activity); food allergies
Exercise and health: weight-related; mobility; physical effects of exercise (stress; cardiovascular
and respiratory health); sports injuries

2 Know how preventative measures can be used to support healthy living
Immune system: first lines of defence (physical barriers, chemical defences, eg lysozyme, stomach
acid); non-specific responses (inflammation, phagocytosis); specific responses (antibodies);
vaccinations
Screening programmes: cancer; antenatal; newborn; vascular

3 Be able to investigate how some treatments are used when illness occurs
Antibiotics: uses and consequences of misuse; hospital acquired infections
Gene therapy: for prevention/treatment of disease, eg cystic fibrosis, haemophilia
Other treatments: blood grouping and transfusion; use of stemcells
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Assessment and grading criteria
In order to pass this unit, the evidence that the learner presents for assessment needs to demonstrate that
they can meet all the learning outcomes for the unit. The assessment criteria for a pass grade describe the
level of achievement required to pass this unit.
Assessment and grading criteria
To achieve a pass grade the
evidence must show that the
learner is able to:

To achieve a merit grade the
evidence must show that, in
addition to the pass criteria,
the learner is able to:

P1 Assess the possible effects of
diet on the functioning of the
human body

M1

[IE2, IE4]

Explain how the diet and
exercise plan will affect the
functioning of the human
body

To achieve a distinction grade
the evidence must show that,
in addition to the pass and
merit criteria, the learner is
able to:
D1

Evaluate your exercise plans
and justify the menus and
activities chosen

D2

Evaluate the effectiveness of
vaccination and screening
programmes

P2 Design diet and exercise
plans to promote healthy
living
[IE3, IE5, CT1, CT5, EP3]
P3

Outline how the immune
system defends the human
body

M2 Describe the action of each
component of the immune
system

P4

Identify the role of specific M3
health screening programmes

Describe the changes in the
human body following a
vaccination

P5

Carry out an investigation
into the effects of antibiotics

Using secondary data, carry D3 Evaluate the use of different
out an investigation into the
kinds of medical treatments,
justifying your opinions.
effectiveness of different kinds
of medical treatment in the
control of health.

M4

[IE2]
P6

Describe what gene therapy
is, giving examples of diseases
and conditions associated
with it.

PLTS: This summary references where applicable, in the square brackets, the elements of the personal,
learning and thinking skills applicable in the pass criteria. It identifies opportunities for learners to demonstrate
effective application of the referenced elements of the skills.

Key
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IE – independent enquirers RL – reflective learners

SM – self-managers

CT – creative thinkers

EP – effective participators

TW – team workers
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Essential guidance for tutors
Delivery
The material in this unit should be introduced through a programme of brief tuition and some guided learning.
It is important that this unit builds on information gained during study of Unit 3: Biology and Our Environment.
Wherever possible the unit should be delivered with a practical and investigative approach.
This unit presents the opportunity to use a wide range of delivery techniques. These include lectures,
discussions, seminars, site visits, guest visitors, laboratory work, internet research, use of library resources and
suitable workplace experience where appropriate.
Learning outcome 1 of this unit requires the learner to investigate a range of factors that can contribute
to healthy living. Learners should be able to identify the main food groups – proteins, carbohydrates, fats,
vitamins and minerals – and the functions of each group. Consideration of the effects of over- and undereating should be made and there is a clear opportunity for learners to enter into discussions of eating
disorders. The positive and potential negative effects of exercise should also be covered and learners should
be encouraged to take part in practical work where possible. Learners may carry out investigations into the
effects of exercise on the circulatory and respiratory systems.
Learning outcome 2 requires learners to further their study of the immune system, although at this level it
is not expected that learners cover more than the basics as indicated in the Unit content. This should lead
on to consideration of immunisation programmes. The controversy of the MMR vaccine provides a good
discussion point for learners to apply scientific principles whilst taking into account public perceptions. After a
brief introduction from the tutor, learners should research a selection of health-screening programmes. It is
expected that learners can then clearly identify the role that these programmes have in maintaining health.
Learning outcome 3 considers some treatments that are available when the body ceases to be healthy.
If possible, learners could investigate, in a practical way, the effects of antibiotics and this could then be
supported by further investigation using the internet or other resources. Learners should appreciate that
one factor in the increase in the number of hospital acquired infections is the overuse of antibiotics. Learners
will need to use their knowledge of genetics to investigate the role of gene therapy as a treatment for
certain conditions and diseases. The effectiveness of the treatments covered in the Unit content can then be
considered.
When practical work is undertaken, health and safety issues relating to laboratory work in the centre or
workplace must be emphasised. Risk assessments, the use of COSHH and other regulations in place in any
laboratories must be followed and all practical work must be supervised by a tutor or a lab technician.
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Outline learning plan
The outline learning plan has been included in this unit as guidance and can be used in conjunction with the
programme of suggested assignments.
The outline learning plan demonstrates one way in planning the delivery and assessment of this unit.
Topic and suggested assignments/activities and/assessment
Introduction to unit – concept of health and wellness. Tutor input and group discussion
What is food? Tutor input. Components of food – practical food tests – observation of food labels – record of
eating habits over a short period of time
Role of the components of food – what happens to excess components ingested? Group research and feedback
to the class
Diet and lifestyle; balanced diet; discussion of consequences of under- or overnutrition
Learner research into eating disorders leading to group discussions
Role of exercise in a healthy lifestyle. Tutor input and group discussions
Effects of exercise on the cardiovascular system – practical investigations
Assignment 1: Healthy Living (P1, P2, M1, D1)

The immune system – teacher input, individual research, viewing of videos
Immunisation programmes – teacher input, video, internet research and reading, class discussions
Screening programmes – teacher-led discussion and individual research
Assignment 2: Preventative Measures (P3, P4, M2, M3, D2)

Practical investigation into effects of antibiotics
Group research on specific hospital acquired infections followed by feedback to the class
Blood grouping practical (where possible) or tutor input
Assignment 3: Medical Treatments (P5, P6, M4, D3)

Assessment
This unit should be assessed wherever possible through a programme of scientific investigative assignments so
that learners to build up a portfolio of evidence to meet the needs of the grading criteria.
Assessment strategies should enable learners to demonstrate practical and enquiry skills and allow the
collection, interpretation and evaluation of data. Learners must be aware of the importance of health and
safety during practical investigations, the validity/reliability of data and identification of errors.
Pass grade learners will require significant assistance from a tutor to achieve all of the unit learning outcomes.
Tocarry out investigative work the learner will require a brief from the tutor which will guide them through
the practical or case study/assignment work that needs to be completed and gives ideas about how to obtain
information. The tutor will need to be present during practical investigations to supervise the pass grade
learners and to provide guidance for them. A limited range of resources will be used in order to produce the
work.
To achieve P1, learners must demonstrate knowledge of the concept of a balanced diet and comment on the
effects of over- and under-eating. The inclusion of a brief discussion of eating disorders should be clearly linked
to the overall concept of health and wellness. Brief coverage of food allergies is required to fully evidence the
unit content but this should not be at the expense of suitable coverage of the remaining parts of the content.
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Toachieve P2, the positive effects of exercise on the body should be covered although learners will need to
show that they have an understanding of appropriate levels of exercise to reduce the risk of negative effects.
To achieve P3, a brief outline of each aspect of the immune system, as indicated in the Unit content, is all
that is required. Learners are not expected to provide detailed descriptions or explanations of the processes
of the immune system but they should have a basic understanding of the body’s capabilities to protect
itself.
Criterion P4 requires learners to investigate health-screening programmes and be able to identify the part that
they play in maintaining health.
To achieve P5, learners need to provide a report on the effects of antibiotics which may be a report from a
practical investigation but equally could be a summary of their research.
For P6, learners need to use their knowledge of genetics to be able to describe what gene therapy is and
to provide at least two examples of conditions for which it might be used. A research-based approach is
essential.
Merit grade learners will work with more independence. The learners will carry out research with little
guidance and will be able to plan and carry out practical work to solve more complex problems, or use a
range of practical techniques. The merit grade learners will be able to make accurate observations and give
reasons for any inaccuracies.
Merit grade learners will be able to link ideas from different areas and discuss the impact of a variety of factors,
for example variations in diet and exercise between different individuals.
For criterion M1, learners need to construct a series of menus for a teenager and for an elderly person,
clearly identifying the lifestyle of each (sedentary, active etc). It is not expected that these should cover more
than four or five days but it should allow learners to demonstrate their understanding of the need for a
balanced diet and include some variation. Exercise plans should reflect the lifestyle and eating plans of each
individual.
To achieve M2 and M3, learners will provide a more detailed description of the immune system and what
happens after a vaccination is received using clear diagrams and referencing to ensure authenticity of the
work. The reason behind booster vaccines should be given.
Achievement of criterion M4 will demonstrate the learner’s ability to use researched information to draw
conclusions regarding the effectiveness of the medical treatments covered in the Unit content. This
researched information could be supported by data provided by the tutor but evidence should not rely
solely on such provided data.
Distinction grade learners will work with greater autonomy, using the tutor as a resource when necessary.
The learner will use a wide range of resources and analyse the information from them to produce fluent
explanations and discussions, using the correct scientific language and units.
Distinction grade learners’ practical work will be planned, carried out and evaluated with a minimum of
support. Errors will be identified and conclusions drawn.
The examples given will be detailed and comprehensive and distinction grade learners will present reasoned
discussions of issues, showing consideration of conflicting viewpoints.
Evidence to achieve criterion D1 should show that learners have a good understanding of the combined
effects of diet and exercise and that the learner is able to identify the advantages and disadvantages of certain
types of food and exercise. Justification of the choices of menu and exercise for each individual should be
clearly demonstrated.
To achieve D2, learners should use available evidence to consider the effectiveness of one vaccination
programme and one screening programme. These should be clearly identified and evidence must show both
advantages and disadvantages before an overall judgement on effectiveness is made.
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For criterion D3, a similar evaluation could be made before the learner comments on the advantages and
disadvantages of the different kinds of treatments. The overall judgement made by the learner must be
justified using available evidence.
Programme of suggested assignments
The following table shows a programme of suggested assignments that cover the pass, merit and distinction
criteria in the grading grid. This is for guidance and it is recommended that centres either write their own
assignments or adapt any Pearson assignments to meet local needs and resources.
Criteria covered

Assignment title

Scenario

Assessment method

P1, P2, M1, D1

Healthy Living

You are a science
journalist asked to write
an article about the effects
of diet and exercise for a
lifestyle magazine.

Illustrated magazine article

P3, P4, M2, M3, D2

Preventative Measures

You are an assistant
practitioner at a health
centre who has been
asked to prepare a
presentation on measures
that are available to help
maintain health.

Written presentation or
audio/visual presentation

P5, P6, M4, D3

Medical Treatments

You are working with
Portfolio of information
genetic counsellors
and asked to prepare a
portfolio of information
which can be used to
demonstrate balanced
views of medical
treatments to families who
have concerns about gene
therapy and admission
into hospital.
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Links to other BTEC units, other BTEC qualifications and other relevant units and
qualifications
This unit forms part of the BTEC in Applied Science suite. This unit has particular links with units in the BTEC
Applied Science suite:
Level 1

Level 2

Level 3

Science and Disease

Biology and Our Environment

Physiology of Human Body Systems

The Living Body

Physiology of Human Regulation
and Reproduction

Science in Medicine

Physiological Investigations

This unit builds on the biology concepts covered in Key Stage 3 and Key Stage 4 programme of study. The
unit therefore has strong links with the content of the Core GCSE Science (see Annexes H and I for
mapping). This unit also has links with GCSE Additional Applied Science.
The unit may provide links with the National Occupational Standards (NOS) in Laboratory and Technical
Activities at Level 2 and the NOS in Laboratory Science at Level 2 (see Annexe E for mapping).

Essential resources
Learners will need to have access to a science laboratory and should have access to a range of biology
resources, similar to the ones used for GCSE in Science. Learners will also require access to a range of
informational resources to complete their assignments. These can include access to computers and the
internet and relevant CD ROMs, books, journals and DVDs.

Employer engagement and vocational contexts
Visits to companies with a biological link such as food, pharmaceutical, medical or research-based
organisations would be excellent experience for learners and help set the work into a work context.
Employee ambassadors acting as guest speakers would also be very useful for this unit. A vocational approach
within the classroom when delivering and assessing this unit is also essential.

Indicative reading for learners
Textbooks

Arnold B (editor) – GCSE Science for Edexcel: Science Student Book (Collins Educational,
2006) ISBN 9780007214488
Bell C, Brodie D, Dawson B and Tiernan A – GCSE Applied Science for Edexcel: Teacher Pack (Folens,
2006) ISBN 9781843039747
Ellis P and Macdonald A – Reading into Science – Biology (Nelson Thornes, 2003) ISBN 9780748767991
Nuffield Curriculum Centre – Twenty First Century Science: GCSE Additional Science Textbook
(OUP Oxford, 2006) ISBN 9780199150441
Williams G – New Biology for You, Students’ Book (Nelson Thornes, 2006) ISBN 9780748783250
Journals

Focus
New Scientist
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Delivery of personal, learning and thinking skills (PLTS)
The following table identifies the PLTS that have been included within the assessment criteria of this unit:
Skill

When learners are …

Independent enquirers

[IE2] researching information to find out the effects of possible changes to diet and
antibiotics, on the human body
[IE3] exploring ideas and possible changes to diet and exercise for a variety of
people
[IE4] analyse and evaluate the effects of changes to diet of the human body
[IE5] consider peoples beliefs, circumstances and feelings when designing their
new diet and exercise plan

Creative thinkers

[CT1] generate ideas and explore possibilities for a new diet and exercise plan for
a variety of people
[CT5] try out alternative solutions for a new diet and exercise plan for a variety of
people

Effective participators

[EP3] propose a practical exercise and diet plan that is manageable for a variety of
people to follow.

Although PLTS are identified within this unit as an inherent part of the assessment criteria, there are further
opportunities to develop a range of PLTS through various approaches to teaching and learning.
Skill

When learners are …

Reflective learners

[RL6] communicate their exercise and diet plans to a variety of people in the most
relevant ways

Team workers

[TW1] undertaking group research, into the effectiveness of medical treatments

Self-managers

[SM3] organising time effectively to allow sufficient appropriate research and
completion of assessment evidence.
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Functional Skills – Level 2
Skill

When learners are …

ICT – Use ICT systems
Select, interact with and use ICT systems
independently for a complex task to meet a
variety of needs

making appropriate choices of software programmes to facilitate
research, storage and development of information

Manage information storage to enable
efficient retrieval

correctly using folders etc to store researched information about
a number of different topics in an efficient manner

ICT – Find and select information
Select and use a variety of sources of
researching information using a variety of websites to create
information independently for a complex task reports or presentations
ICT – Develop, present and
communicate information
Bring together information to suit content
and purpose

producing a presentation, written report etc

Present information in ways that are fit for
purpose and audience

making presentations

English
Speaking and listening – make a range of
contributions to discussions and make
effective presentations in a wide range of
contexts

presenting their findings to the class
listening to tutors and visiting speakers
listening to peer presentations
taking part in group discussions

Reading – compare, select, read and
understand texts and use them to gather
information, ideas, arguments and opinions

reading information from a variety of sources and selecting the
relevant information to help with assignment work

Writing – write documents, including
extended writing pieces, communicating
information, ideas and opinions, effectively
and persuasively

writing reports, articles and producing presentations following
their own research.
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Aim and purpose
The aim of this unit is to allow learners to build on existing theories or practical work by conducting a practical
science project related to their area of interest. The unit provides a natural investigative approach to extend
their understanding and studies.

Unit introduction
This unit begins with the learner choosing and planning an appropriate scientific project, including identifying
risks and health and safety considerations. It is important that learners are given opportunities to explore and
investigate areas of scientific theory they may have come across in their studies and that are possible within
their own workplace (sufficient guidance to tutors is given in the guidance section). This does not need to be
a piece of original work, however learners should be given the opportunity to investigate areas of interest that
excite and extend their own learning. Learners may be asked to carry out a practical investigation designed by
somebody else or to suggest ways of carrying out an investigation themselves.
The scientific project is designed to allow learners to show their science knowledge and practical skills. After
discussion with the tutor, learners will be asked to plan, carry out and analyse the results of their investigation
and present it as a scientific report. They will record the activities they undertake during their project and
monitor the progress of the project against the original plan they submit to their tutor. The learner will
carry out research and apply it to the project outcomes, presenting them as a scientific report. They will
then review the project, analysing information and drawing their own conclusions, and reviewing their own
performance. Throughout the project it is important that clear communication skills and interpersonal skills
are developed that enable learners to understand how the scientific community communicates with a wider
audience.
This unit could be completed as part of a work placement. Examples of suitable projects would be
investigating sound insulation, testing confectionery or a water garden. Ideally the project will relate to the
learner’s area of interest.

Learning outcomes
On completion of this unit a learner should:

1

Be able to plan a practical scientific project

2

Be able to use appropriate practical skills

3

Be able to analyse and present results.

Pearson BTEC Level 2 Diploma in Applied Science
– Issue 2 – December 2017 © Pearson Education Limited 2017

97

Unit content
1 Be able to plan a practical scientific project
Project plan: aim; scientific research and theory; hypothesis; resources/equipment needed; activities;
milestones; health and safety risks; methodology (how to ensure accurate and valid results, how variables
will be controlled)
Health and safety: conduct appropriate risk assessment; elimination/minimisation of any health and
safety risk in accordance with Health and Safety at Work Act 1974; COSHH; risk assessment; RIDDOR;
codes of practice; Good Laboratory Practice (GLP) and/or Good Manufacturing Practice (GMP) and/or
Good Clinical Practice (GCP) as appropriate
Information resources: identification, location and extraction of relevant information sources, eg
background reading, observations, previous investigations; record information sources as a
resource list

2 Be able to use appropriate practical skills
Experimental techniques: assembly of relevant equipment and materials; adherence to health and
safety requirements; manipulative skills; appropriate use of instruments and techniques for taking
measurements; observational skills
Recording results: accuracy, integrity, maintenance of working laboratory log books and record keeping,
Good Laboratory Practice (GLP), Good Manufacturing Practice (GMP), Good Clinical Practice (GCP),
relevant legislation

3 Be able to analyse and present results
Practical data: organisation of data, eg class intervals, tallying; methods of data processing and
analysis, eg mean, standard deviation; correct units of experimental quantities used; assessment of
experimental accuracy and precision; accurate calculations
Validation of method and results: fitness for purpose of methods used; repeatability; sources and
magnitude of errors in readings taken
Scientific evaluation of findings: evaluation of results; sources of error and how to minimise;
conclusions drawn using scientific principles; experimental and literature investigations; consideration of
the hypothesis
Scientific report of the investigation: correct scientific protocol, eg structure, format; correct scientific
language and terminology, eg third person, past tense; inclusion of relevant references
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Assessment and grading criteria
In order to pass this unit, the evidence that the learner presents for assessment needs to demonstrate that
they can meet all the learning outcomes for the unit. The assessment criteria for a pass grade describe the
level of achievement required to pass this unit.
Assessment and grading criteria
To achieve a pass grade the
evidence must show that the
learner is able to:

P1

Identify the health and
safety risks associated with
implementing this project

To achieve a merit grade the
evidence must show that, in
addition to the pass criteria,
the learner is able to:
M1

[IE1; SM4]
P2

Present a summary which
clearly demonstrates how
the information that was
researched has contributed
to the plan

To achieve a distinction grade
the evidence must show that,
in addition to the pass and
merit criteria, the learner is
able to:
D1

Evaluate the project,
identifying any modification to
the practical procedures and
data collection methods used.

Produce a project plan
[IE2; CT1; RL2; EP3]

P3

Assemble and use
appropriate equipment safely
to collect reliable scientific
data

M2 Discuss the importance
of maintaining accurate
logbooks.

[CT2; TW1; SM2,3]
P4

Record scientific data

P5

Analyse the scientific data
obtained
[IE4; CT3]

P6

Produce a scientific report.
[IE6]

PLTS: This summary references where applicable, in the square brackets, the elements of the personal,
learning and thinking skills applicable in the pass criteria. It identifies opportunities for learners to demonstrate
effective application of the referenced elements of the skills.

Key

IE – independent enquirers RL – reflective learners

SM – self-managers

CT – creative thinkers

EP – effective participators

TW – team workers
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Essential guidance for tutors
Delivery
Formal input will be needed at the start of or during this unit so that learners are clear about the scientific
protocols associated with a science investigation. The investigation carried out by learners is not expected to
be original but it should be new to them.
The choice of topic should be negotiated between the learner and their tutor/assessor, with input where
appropriate from other tutors or an employer. It is important that the tutor/assessor is able to support
learners and guide them, where necessary, in selecting a project that has the potential to provide the learners
with opportunities to meet all of the assessment objectives. A group project is also acceptable but each
learner must produce their own, individual evidence.
Health and safety issues relating to this work must be emphasised and safe working practices adhered to. Risk
assessments, the use of COSHH and other relevant regulations must be followed with learners supported
by tutors to achieve this as necessary. Learners should be supervised by qualified members of staff in the
laboratory and by other staff as appropriate to the topic of the project. If the project is being carried out as
part of a work placement it is essential that a supervisor is present at all times when practical work is being
carried out.
Having agreed an appropriate topic with their tutor/assessor, learners should then identify a question to be
answered or purpose of the investigation. Tutorial support is likely to be needed to facilitate learners carrying
out research, drawing up their hypothesis and planning the methods to be used for the practical investigation.
The tutor must observe each learner assemble the equipment needed and safely carry out the practical work.
A written report which follows standard scientific protocol will present the project, conclusions drawn and any
subsequent evaluations or reviews. This may be supported by oral presentations as appropriate.
There are many possibilities as to suitable contexts for the projects. The use of examples which relate to
industry is encouraged, for example:
●

confectionery plant

●

milk quality control

●

polymer production

●

biotechnology organisation

●

water quality control

●

sports science

●

beauty therapy

●

textile manufacturer.
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Outline learning plan
The outline learning plan has been included in this unit as guidance and can be used in conjunction with the
programme of suggested assignments.
The outline learning plan demonstrates one way in planning the delivery and assessment of this unit.
Topic and suggested assignments/activities and/assessment
Introduction to the unit and initial presentation of suggested areas for project
Brainstorm to allow learners to focus on their own line of enquiry
Learners research their own area for their scientific project
Brief on health and safety/scientific theory
Appropriate scientific research and models are considered to formulate an appropriate hypothesis and identify
key variables to control within the experiment
Assignment 1: Planning a Scientific Project (P1, P2, M1)

Learners produce initial outline plan with identified risks/health and safety considerations
Feedback is given to learners about their chosen project area and adjustments are made
Learners produce a final project plan and equipment lists
Assignment 2: Carrying Out the Investigation (P3, P4, M2)

Learners investigate their given project in a practical way and record their results
Analysis of results
How to write conclusions with relation to scientific theory
Assignment 3: Reporting Findings (P5, P6, D1)

Preparation of scientific report
Presentation of scientific project

Assessment
The pass grade learner may require some assistance in finding information and will use a limited range of
information sources. The practical investigation is likely to be fairly straightforward with clear boundaries for
establishing success.
For P1, learners should consider any health and safety risks which could be associated with the proposed
project and practical investigation. They should provide evidence of having carried out risk assessments and of
taking steps to remove or reduce such identified risks. Learners at this level are likely to require tutor support
to enable them to complete risk assessments, with the level of support dependent on the complexity of the
investigation being carried out.
For P2, learners must produce a realistic working project plan which takes into account the risk assessments
produced for criterion P1. The plan must clearly identify the aim of the investigation, any research necessary
to allow completion of the project, an appropriate list of resources and equipment needed and an outline
of the methodology. The plan should also incorporate a number of milestones or identified review points.
Tutors should monitor individual learners’ progress with their plans at appropriate intervals dependent on the
complexity of the investigation.
It is expected that the learner will have conducted some research using resources of their own choosing
although the tutor is able to provide support and guidance to prevent the learner progressing too far down
blind alleys. A suitable method of recording resources used should be adopted. Learners will then utilise
this researched information to help them draw up a hypothesis for their investigation. The relevant scientific
theory must be clearly outlined.
Pearson BTEC Level 2 Diploma in Applied Science –
Issue 2 – December 2017 © Pearson Education
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For P3, learners will be assessed performing the investigation in the laboratory. Learners must be observed as
they assemble and use equipment and materials they need. Where assessors use tick sheets or any other list
of factors to satisfy this grading criterion, such a list must be shared with learners.
For P4, the recording of results and observations must be done through a working laboratory log (not scraps
of loose paper), following industry guidelines as appropriate, and should pay attention to suitable levels of
accuracy and precision.
For P5, the practical data obtained should be organised, processed and analysed using methods suitable for
the type of data collected. A qualitative approach is sufficient to meet this criterion but learners must show
that they have analysed their results. Correct SI units (Système International d’Unités), should be used and
calculations must be accurate with results that are clearly wrong being identified, checked and corrected.
For P6, learners must draw together the results of their work, clearly stating conclusions drawn from the
data they obtained during the practical investigation. The report should be produced using correct scientific
protocol and all tables or diagrams should be correctly labelled.
The merit grade learner will work with a greater degree of independence, use specialist language more
readily and demonstrate a greater level of understanding of the topic investigated. A range of information
sources will be used and the practical work will be competent and well organised.
For M1, learners are expected to produce a summary of their research and relate it to their planned
investigation. Learners will need to identify a number of research sources, including at least two different
types, and show how information obtained affected their plans. Some learners will gather enormous amounts
of research material which may or may not be relevant and learners should clearly show that they have been
able to identify that which is not relevant.
For M2, the methods used to collect and record data in a logbook must be discussed by the learner and a
clear description given of why these methods are so important in ensuring accuracy and validity of data.
The distinction grade learner will use the tutor as a resource when necessary, will utilise a wide range of
information sources and show a detailed understanding of the concepts involved in the project. Practical work
will be well planned and carried out and reviewed with the minimum of support.
For D1, learners must evaluate the success, or otherwise, of their project. They must decide on the validity
of the information they have obtained and decide whether their original hypothesis has been validated. The
reasons for success or lack of success should be indicated. A review of the learner’s performance in carrying
out the project is also required; this may include feedback from other people that they have worked with or
from the laboratory technician or librarian, for example. It may also include an identification of what they have
learned and skills that they have used during the investigation, or what they would do differently next time, but
this must be meaningful to the investigation and not just a bland generic statement.
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Programme of suggested assignments
The following table shows a programme of suggested assignments that cover the pass, merit and distinction
criteria in the grading grid. This is for guidance and it is recommended that centres either write their own
assignments or adapt any Pearson assignments to meet local needs and resources.
Criteria covered

Assignment title

P1, P2, M1

Planning a Scientific Project Research assistant
employed within an
organisation.

Written project plan which
includes risk assessments
and links to information
found through use of
identified resources

P3, P4, M2

Carrying Out the
Investigation

Research assistant
employed within an
organisation.

Observation of practical
work

Research assistant
employed within an
organisation.

Written report of the
project

P5, P6, D1

Reporting Findings

Scenario

Assessment method

Working laboratory log

Links to other BTEC units, other BTEC qualifications and other relevant units and
qualifications
This unit forms part of the BTEC in Applied Science suite. This unit has particular links with units in the BTEC
Applied Science suite:
Level 1

Level 2

Level 3

Making Scientific Observations and
Measurements

All units in the BTEC First Applied
Science suite

Scientific Investigation
Scientific Practical Techniques

There are links with GCSEs in Science and Additional Applied Science.
The unit may provide links with the National Occupational Standards (NOS) in Laboratory and Technical
Activities at Level 2 and the NOS in Laboratory Science at Level 2 (see Annexe E for mapping).

Essential resources
Access to library and internet data is essential, in addition to sufficient laboratory time to allow learners to carry
out their chosen practical investigations. The choice of investigation will be negotiated with the tutor/assessor
but it must be practically based.
Access to computers to facilitate production of project reports is desirable and, where available, science and
mathematics packages could be used to help learners present their data in the most appropriate way.
Suitably experienced and qualified staff will be needed to supervise the practical work and the assessments
carried out in the laboratory.
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Employer engagement and vocational contexts
Visits to local science-based organisations can be beneficial in illustrating the importance of undertaking
investigations which address problems or aim to answer questions within the vocational context. Visiting
speakers can also enhance the relevance of the work that learners undertake to a variety of work
environments.
For example, where a learner has decided to investigate the most favourable conditions for growth of a
particular type of plant, visits or contact with local nurseries or garden centres will be beneficial.
It would be beneficial for learners to have access to exemplar scientific reports or articles, for example
through online databases or libraries.

Indicative reading for learners
Textbooks

Coyne G S – The Laboratory Companion: A Practical Guide to Materials, Equipment, and Technique
(Wiley-Blackwell, 2005) ISBN 9780471780861
Dean J R et al – Practical Skills in Chemistry (Prentice Hall, 2007) ISBN
9781405883085 Dean J R et al – Practical Skills in Forensic Science (Prentice Hall, 2007)
ISBN 9781405883238 Jones A et al – Practical Skills in Biology (Prentice Hall, 2006)
ISBN 9781405839747
Website

www.scienceprojectideas.co.uk
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Regularly updated with science project ideas in biology,
chemistry, physics, mathematics, environment and
metereology
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Delivery of personal, learning and thinking skills (PLTS)
The following table identifies the PLTS that have been included within the assessment criteria of this unit:
Skill

When learners are …

Independent enquirers

[IE1] identifying problems to resolve when undertaking a risk assessment

Creative thinkers

[CT2] asking questions throughout the project to extend own thinking

Team workers

[TW1] collaborating with others when carrying out laboratory work

Self-managers

[SM4] anticipating and managing risks before starting the investigation, including
these in the project plan

Effective participators

[EP3] proposing practical ways forward with practical procedures, breaking down
these into manageable steps.

Although PLTS are identified within this unit as an inherent part of the assessment criteria, there are further
opportunities to develop a range of PLTS through various approaches to teaching and learning.
Skill

When learners are …

Creative thinkers

[CT4] questioning their own and others’ assumptions throughout the practical
procedures
[CT5] trying out alternative methods or solutions when carrying out practical
procedures

Reflective learners

[RL1] assessing their own or others’ work, identifying areas for improvement
[RL3] reviewing own progress of practicals, acting on outcomes
[RL4] inviting feedback from tutor or fellow learners, dealing positively with praise,
setbacks and criticisms
[RL5] evaluating the project outcomes to inform future projects

Team workers

[TW6] providing constructive feedback to other learners

Self-managers

[SM2] working towards milestones, showing initiative, commitment and
perseverance
[SM3] organising time and resources in the laboratory

Effective participators

[EP4] identifying improvements that would benefit others.
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Functional Skills – Level 2
Skill

When learners are …

ICT – Use ICT systems
Select, interact with and use ICT systems
independently for a complex task to meet a
variety of needs

carrying out a search, interacting with ICT systems

Use ICT to effectively plan work and
evaluate the effectiveness of the ICT system
they have used

creating a project plan

ICT – Find and select information
Select and use a variety of sources of
selecting appropriate resources
information independently for a complex task
ICT – Develop, present and
communicate information
Enter, develop and format information
independently to suit its meaning and
purpose including:
●

text and tables

●

images

●

numbers

●

records

Mathematics
Select and apply a range of skills to find
solutions

entering information into project plan or scientific report

recording and analysing data

Interpret and communicate solutions to
practical problems in familiar and unfamiliar
routine contexts and situations

explaining their experimental work

Draw conclusions and provide mathematical
justifications

drawing conclusions from data providing justifications

English
Speaking and listening – make a range of
contributions to discussions and make
effective presentations in a wide range of
contexts
Reading – compare, select, read and
understand texts and use them to gather
information, ideas, arguments and opinions
Writing – write documents, including
extended writing pieces, communicating
information, ideas and opinions, effectively
and persuasively
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explaining their experimental work

conducting extra research into the scientific theories which
explain their area of interest
writing up a scientific report of their investigation.
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Aim and purpose
This unit will enable learners to develop an understanding of how the scientific industry operates and how the
products or services developed by science-based organisations are developed.

Unit introduction
The science technician or assistant practitioner working within a laboratory situation needs an understanding
and an awareness of how their role and how the section/department in which they work fit within the
organisational structure. They also need to know how products and services are developed.
This unit is designed to give knowledge and basic understanding of the work environment for a variety of
science-based occupations. Although work experience is not a compulsory element of the programme,
centres wishing to implement or develop industrial links are encouraged to do so and to use it to cover
assessment for the unit.
This unit gives learners knowledge of the organisation and structure of science companies and organisations,
and the specialist departments within them, for example research, pilot scale etc. A brief study of the
environment in which science organisations exist, how they are perceived and represented, and how others
can influence them, will help to give an overall picture of science at work.
The unit enables learners to understand of the processes involved in developing a science innovation/idea
through to a successful emerging technology. This includes the health and safety legislation associated with
laboratory work and how laboratories are designed to aid the development process.
This unit has strong links with Unit 9: Working in a Science-based Organisation and Unit 21: Science
in the World. By completing all three units, learners will gain a greater understanding of the science industry
and how it affects and is affected by the world we live in.

Learning outcomes
On completion of this unit a learner should:

1

Be able to conduct research into how a science-based organisation operates

2

Be able to investigate how scientific products or services are developed by a science-based organisation

3

Know the health and safety legislation which relates to work within a science laboratory

4

Know the key features of a working science laboratory.
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Unit content
1 Be able to conduct research into how a science-based organisation operates
Structure: types of organisation; organisation charts; hierarchy and authority; communication channels;
core business aim
Departments: functions of, eg research and development, finance, technical support, data processing
and communication systems, specialist departments in science organisations

2 Be able to investigate how scientific products or services are developed by a sciencebased organisation
Departments involved: role of, eg research and development, production, analytical services, quality
control, technical support and marketing
Industrial process: techniques, eg distillation, chromatography, growth of microbes, filtration,
centrifugation, logic gates.
Feedback: positive (builds on the previous knowledge and reinforces it); negative (events are not as
expected)
Modifications: back to the drawing board; a further ‘tweak’ needed; leave well alone

3 Know the health and safety legislation which relates to work within a science
laboratory
Law: Health and Safety at Work Act 1974; COSHH; risk assessment; RIDDOR; codes of practice, eg
Good Laboratory Practice (GLP)/Good Manufacturing Practice (GMP)/Good Clinical Practice (GCP); local
laboratory rules; customs and excise; legislation, eg toxic and flammable substances, radiation sources,
microbiological hazards

4 Know the key features of a working science laboratory
Laboratory design: service requirements; equipment; furniture; glassware; storage; health and safety
requirements; testing equipment; workspace; ergonomics; time and motion study
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Assessment and grading criteria
In order to pass this unit, the evidence that the learner presents for assessment needs to demonstrate that
they can meet all the learning outcomes for the unit. The assessment criteria for a pass grade describe the
level of achievement required to pass this unit.
Assessment and grading criteria
To achieve a pass grade the
evidence must show that the
learner is able to:

To achieve a merit grade the
evidence must show that, in
addition to the pass criteria,
the learner is able to:

P1 Carry out research into how
a science-based organisation
operates

M1

Describe how the different D1
departments of the
organisation work with each
other to meet the aims of the
organisation

Explain the advantages
and disadvantages that the
organisation has for people
within the science and local
community

M2

Describe the scientific
principles involved in
developing the product or
service supplied

D2

Compare the scientific
product or service with
one offered by a competing
organisation

M3

Describe the role of health
and safety legislation within a
science laboratory

D3

Explain the consequences
of not following health and
safety legislation

M4

Describe the need for
effective laboratory design.

D4

Evaluate the effectiveness of a
laboratory design.

[IE1,2]
P2

Carry out an investigation
into the process used to
develop a scientific product
or service

To achieve a distinction grade
the evidence must show that,
in addition to the pass and
merit criteria, the learner is
able to:

[IE1,2; TW1; SM3]
P3

Identify the health and safety
legislation which relates to
working within a science
laboratory
[IE1]

P4

Identify the key features of a
working science laboratory.
[IE1; CT1,5]

PLTS: This summary references where applicable, in the square brackets, the elements of the personal,
learning and thinking skills applicable in the pass criteria. It identifies opportunities for learners to demonstrate
effective application of the referenced elements of the skills.

Key

IE – independent enquirers RL – reflective learners

SM – self-managers

CT – creative thinkers

EP – effective participators
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109

Essential guidance for tutors
Delivery
This unit has been designed to give learners an overall picture of the science environment in its many facets.
An investigative approach is recommended for this unit. The learner is required to examine a science-based
organisation or a company that uses science. The last two learning outcomes develop knowledge of health
and safety legislation relating to working in the science industry and the concepts which are considered when
a laboratory is designed.
Where centres offer work experience, it can be used to cover some of the information gathering required,
leading to completion of an holistic assignment.
This unit has been designed to give learners an appreciation of living and working in a modern technological
world. Learners will investigate examples of where scientific ideas have been developed into new
technologies and scrutinise scientific organisations where there is a high-level use of modern technology. We
are well aware that technology is a subject with as many definitions and ‘subject content lists’ as there are
technologists.
Science, technology, and engineering – all have many definitions, but for the purposes of this unit on this
programme, they are defined as being interdependent, as follows.
Science can be pure (the search for knowledge for the sake of gaining that knowledge), or it can be applied to
a variety of circumstances.
The knowledge gained from science and other discoveries allows the development of many enabling
technologies, for example quantum theory led to semiconductor development – followed by big, faster,
complex computers, some of which are now partly designing the next generation of computers as well as
being able to carry out millions of calculations per second to help us analyse the world around us, leading to
greater knowledge etc. The subsequent use of any such ‘enabling technologies’ requires innovation, invention
and investment.
At all stages of this development, the experiences and observations feedback more knowledge allowing more
scientific investigations and further technologies to develop.
In essence, the unit provides a vehicle for the study of scientific and technological developments which the
society in which we live has become dependent on, for example transport, communications, automation,
space investigation, construction, food production, water treatment etc, and the sectors of science-based
organisations that come together to develop them.
Use should be made of ICT and other resources which provide useful and motivating techniques to
encourage learners to investigate recent scientific product development.
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Outline learning plan
The outline learning plan has been included in this unit as guidance and can be used in conjunction with the
programme of suggested assignments.
The outline learning plan demonstrates one way in planning the delivery and assessment of this unit.
Topic and suggested assignments/activities and/assessment
Introduction to the unit and initial presentation of scientific companies to research
Thought shower and identification of aim, functions and structures within organisation
Learners write up their thought showers into an organisational chart
Assignment 1: Introduction to Company X (P1, M1, D1) – Article about company structure and function

Further research into the company
Investigate a product or science-based service including appropriate theoretical coverage
Further research into product or service
Assignment 2: Practical Investigation (P2, M2, D2) – Report writing to cover the investigation

Looking into health and safety legislation
Discussion
Further research
Assignment 3: Health and Safety (P3, M3, D3) – Notes from discussion on health and safety legislation

Research into laboratory design
Group work – designing a laboratory
Assignment 4: Laboratory Design (P4, M4, D4) – Report on key features of a laboratory

Assessment
This unit should be assessed, where possible, via a portfolio of investigations. Each investigation should include
aims, a description of how the investigation was carried out, how information and data were collected, the
presentation of the information and conclusions reached, and the validity and reliability of the data in reaching
the conclusions. Consideration of environmental, social, economic, ethical and moral issues should be
discussed where relevant.
Pass grade learners will require significant assistance from a tutor to achieve all the outcomes of this unit.
Tocarry out investigative work learners will require a brief from the tutor to guide them through the practical
or case study/assignment work that needs to be carried out and which gives ideas about how to obtain
information to complete straightforward problems.
The tutor will need to be present during practical investigations to supervise learners and to provide guidance.
Merit grade learners will work with more independence. Learners will carry out research with little guidance
and will be able to plan and carry out practical work to solve more complex problems, or using a range of
practical techniques. Merit grade learners will be able to make accurate observations and give reasons for any
inaccuracies.
The descriptions of the issues at merit level will be more detailed, showing an understanding of the concepts
involved. Merit grade learners will be able to link ideas from different areas and discuss the impact of a variety
of factors on an issue, such as those that can have an adverse effect on a communication system.
Distinction grade learners will work with greater autonomy, using the tutor as a resource when necessary.
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Learners will use a wide range of resources and analyse the information from them to produce fluent
explanations and discussions, using the correct scientific language and units.
The practical work and other investigative work will be planned, carried out and evaluated with a minimum of
support. Errors will be identified and conclusions drawn. Learners will present reasoned discussions of issues,
showing consideration of conflicting viewpoints.
Programme of suggested assignments
The following table shows a programme of suggested assignments that cover the pass, merit and distinction
criteria in the grading grid. This is for guidance and it is recommended that centres either write their own
assignments or adapt any Pearson assignments to meet local needs and resources.
Criteria covered

Assignment title

Scenario

Assessment method

P1, M1, D1

Introduction to
Company X

You are the human
resources adviser
for a science-based
organisation, preparing the
organisational structure
and aim for a promotional
leaflet.

Article about the company
– structure, function of the
departments, aim and role
in local community or city

P2, M2, D2

Practical Investigation

You are a scientist outlining
the process involved in
developing a product or
service for new trainees.

Planning, performing,
drawing conclusions and
writing a report using
information from practical
work

P3, M3, D3

Health and Safety

You are a new science
technician completing
health and safety course.

Notes from group
discussion on health and
safety legislation and its
role

P4, M4, D4

Laboratory Design

You work for a large
Plans, drawings and
science-based organisation identification of key
which is renovating
features
your laboratory space.
You have been asked to
prepare a design as an
example.

Alternatively, a holistic investigation could appropriately assess all learning outcomes.
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Links to other BTEC units, other BTEC qualifications and other relevant units and
qualifications
This unit forms part of the BTEC in Applied Science suite. This unit has particular links with:
Level 1

Level 2

Level 3

Making Scientific Observations and
Measurements

Chemistry and Our Earth

Working in the Science Industry

Working with Science

Monitoring the Environment

Applications of Chemical Substances Perceptions of Science
Using Science in the Workplace

Science in the World

This unit also has links with the GCSEs in Science.
The unit may provide links with the National Occupational Standards (NOS) in Laboratory and Technical
Activities at Level 2 and the NOS in Laboratory Science at Level 2 (see Annexe E for mapping).

Essential resources
The internet provides a vast range of information, the following websites are particularly helpful:
www.hse.gov.uk, www.open.gov.uk, CLEAPSS (www.cleapss.org.uk) and others.

Employer engagement and vocational contexts
Visits or work experience conducted with science-based organisations would be useful in delivering this
unit. Organisations chosen could be near to the school or college, meaning they are specific to the local
community. These could include:
●

environmental health office

●

hospital laboratory

●

water supply company

●

pharmaceutical company

●

a factory making food products or materials

●

a factory making mechanical, optical, electrical, electronic or computer equipment.

Indicative reading for learners
Textbooks

CLEAPPS – Hazcards (School Science Service, 2004 update)
CLEAPSS – Laboratory Handbook (School Science Service, 2004 update)
Safeguards Committee – Safeguards in the School Laboratory (ASE, 2006) ISBN 9780863574085
Journals

Chemistry in
Britain Nature
New Scientist
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Websites

www.abpi-careers.org.uk

Association of British Pharmaceutical Society

www.ase.org.uk

Association of Science Education

www.forensic.gov.uk

Forensic Science Service

www.gcseappliedscience.com

The Applied Science GCSE website

www.gsk.com/careers

GlaxoSmithKline careers

www.semta.org.uk

The Sector Skills Council for Science, Engineering and
Manufacturing Technologies

www.stemnet.org.uk

Science, Technology, Engineering and Mathematical
Network

www.vocationallearning.org.uk

Vocational Learning Support Programme Resources

Delivery of personal, learning and thinking skills (PLTS)
The following table identifies the PLTS that have been included within the assessment criteria of this unit:
Skill

When learners are …

Independent enquirers

[IE1] identifying questions to answer when carrying out research or investigations
[IE2] carrying out research into a science-based organisation and the product/
service they develop

Creative thinkers

[CT1,5] generating ideas and trying out alternatives when identifying the key
features of a working science laboratory

Team workers

[TW1] collaborating with others when carrying out investigations

Self-managers

[SM3] planning time and resources when carrying out investigations.

Although PLTS are identified within this unit as an inherent part of the assessment criteria, there are further
opportunities to develop a range of PLTS through various approaches to teaching and learning.
Skill

When learners are …

Independent enquirers

[IE3,5] exploring issues from different perspectives and considering the influence
of circumstances, beliefs and feelings when researching how a science-based
organisation impacts on the community

Creative thinkers

[CT2] asking questions to extend own thinking

Reflective learners

[RL6] communicating learning in relevant ways for different audiences, ie
producing reports and articles

Effective participators

[EP4,6] identify improvements to laboratory designs.
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Functional Skills – Level 2
Skill

When learners are …

ICT – Use ICT systems
Select, interact with and use ICT systems
independently for a complex task to meet a
variety of needs

selecting and using ICT systems to conduct research and produce
reports

ICT – Find and select information
Select and use a variety of sources of
seeking information on the internet about a scientific company,
information independently for a complex task health and safety legislation or laboratory design
Access, search for, select and use ICTbased information and evaluate its fitness for
purpose
ICT – Develop, present and
communicate information
Enter, develop and format information
independently to suit its meaning and
purpose including:
●

text and tables

●

images

●

numbers

●

records

combining information in an appropriate way to produce reports/
articles

Bring together information to suit content
and purpose
Present information in ways that are fit for
purpose and audience

English
Speaking and listening – make a range of
contributions to discussions and make
effective presentations in a wide range of
contexts

taking part in group discussions

Reading – compare, select, read and
understand texts and use them to gather
information, ideas, arguments and opinions

conducting further research into a scientific company and the
product or service they develop

Writing – write documents, including
extended writing pieces, communicating
information, ideas and opinions, effectively
and persuasively

producing an article or report about a scientific company or
producing a report on a scientific process.
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Aim and purpose
This unit aims to give learners a practical understanding of how a science technician or assistant practitioner
works within science-based industries or services. Learners will consider the necessary responsibilities, skills,
working practices and procedures associated with working in a science-based organisation.

Unit introduction
This unit has been designed to give learners an overview of the science technician or assistant practitioner
(or other equivalent science-related job title) at work. The unit deals with the skills, safe working practices
and procedures, and the duties and responsibilities of a science technician or assistant practitioner. It has links
with Unit 8: Science and the World of Work and Unit 21: Science in the World as it develops the
learner’s understanding of the place of a technician or assistant practitioner in the workplace, the part
they play in achieving the overall aims of an organisation and ultimately the future of scientific
innovation.
The unit can be put into the context of a number of different job roles in a science industry or organisation
that uses science, such as quality control, research, medical science, environmental science, heavy chemicals,
pharmaceuticals, fine chemicals and education.
The unit concentrates on the practical and organisational skills required by a science technician/assistant
practitioner, support skills, employment rights and responsibilities, personal development and safe working
practices. Learners develop an overview of working within a laboratory (or equivalent workplace), the
skills needed to run a laboratory and, in conjunction with Unit 8, how its objectives fit within the overall
organisation. It is important that learners are aware of issues with regard to sustainable development in
the running of a laboratory such as waste disposal, recycling, energy conservation etc.
Centres wishing to implement or develop industrial links are encouraged to do so and to make use of
work experience opportunities to cover assessment. It is important that learners use modern laboratory
instrumentation or carry out visits to employers to observe instrumentation in action.

Learning outcomes
On completion of this unit a learner should:

1

Know the basic duties and responsibilities of a junior science technician/assistant practitioner

2

Know the personal, communication and ICT skills needed to work in a science-based organisation

3

Be able to demonstrate how to safely follow working practices and procedures within a laboratory.
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Unit content
1 Know the basic duties and responsibilities of a junior science technician/assistant
practitioner
Schedule of work: tasks, eg daily, weekly, monthly and annual; timing, eg duty rotas, annual leave timing,
break time, flexibility; meetings; interdepartmental servicing
Personal: job description; appraisal; targets; professional development; progression/career
development; knowledge of employment policies (contracts of employment, employment
protection, equal opportunities)
Providing support: to colleagues, eg senior technicians and practitioners, maintaining the science
workplace; dependent on types of workplace, eg quality control, research, weights and measures,
environmental health, forensic, medical
Tasks: complexity of knowledge and skills required to perform job effectively and efficiently, eg following
procedures, reading service manuals, following Good Laboratory Practice (GLP)/Good Manufacturing
Practice (GMP)/Good Clinical Practice (GCP) guidelines as appropriate

2 Know the personal, communication and ICT skills needed to work in a science-based
organisation
Personal: introduction to time management; behaviour and motivation; relationships with other staff,
eg supervisor, peer group, personnel in other departments
Communication: lines of authority and accountability to and from other personnel; external suppliers;
external servicing staff; lay people; types of communication; scientific terminology
ICT and data collection: suitable for a laboratory environment, eg internet, intranet, email, wordprocessing packages, MIS, spreadsheets, databases, relevant scientific software, CDs, scientific databases
(LIMS); importance of accurate data collection

3 Be able to demonstrate how to safely follow working practices and procedures
within a laboratory
Laboratory procedures: knowledge of procedures used, eg budgets, stock control, ordering procedures,
receipt of goods, waste control, servicing of equipment, health and safety checks, good housekeeping,
servicing contracts, laboratory maintenance, research of availability and cost of equipment/substances,
sterilisation of equipment, storage of substances
Safe working: working under supervision; hazard recognition; safety awareness; risk assessments;
accident procedures; incident procedures; fire precautions; storage; use of fume cupboards
Laboratory practices: knowledge of practices used, eg interpretation of instructions and manuals,
preparation of materials/substances, testing materials, usage of equipment, use of mobile test kits,
collection/transport of substances and equipment.
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Assessment and grading criteria
In order to pass this unit, the evidence that the learner presents for assessment needs to demonstrate that
they can meet all the learning outcomes for the unit. The assessment criteria for a pass grade describe the
level of achievement required to pass this unit.
Assessment and grading criteria
To achieve a pass grade the
evidence must show that the
learner is able to:

P1

Identify the typical duties and
responsibilities of a junior
science technician/assistant
practitioner

To achieve a merit grade the
evidence must show that, in
addition to the pass criteria,
the learner is able to:

To achieve a distinction grade
the evidence must show that,
in addition to the pass and
merit criteria, the learner is
able to:

M1

Describe the typical duties
and responsibilities of a junior
science technician/assistant
practitioner

D1

Explain how the typical duties
and responsibilities of a junior
science technician/assistant
practitioner contribute to the
effectiveness and efficiency of
the laboratory workplace

M2

Describe how the personal,
communication and
ICT skills of the junior
science technician/assistant
practitioner contribute to
the work of a science-based
organisation

D2

Evaluate how your own
personal communication and
ICT skills could contribute to
a science-based organisation

M3

Describe the need for
effective laboratory practices
and procedures within a
science laboratory.

D3

Explain how following
safe working practices and
procedures maintain a safe
environment within a science
laboratory.

[CT2]
P2

Identify the personal,
communication and ICT
skills required by junior
science technicians/assistant
practitioners within an
organisation
[CT2]

P3

Describe the key procedures
within a science laboratory
[EP3]

P4

Demonstrate safe working
practices in a laboratory.
[IE1, TW1, SM4, EP3]

PLTS: This summary references where applicable, in the square brackets, the elements of the personal,
learning and thinking skills applicable in the pass criteria. It identifies opportunities for learners to demonstrate
effective application of the referenced elements of the skills.

Key

IE – independent enquirers RL – reflective learners

SM – self-managers

CT – creative thinkers

EP – effective participators

TW – team workers
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Essential guidance for tutors
Delivery
This unit requires learners to carry out investigative work for which they must be adequately prepared.
Achievement of the learning outcomes requires the development of a variety of process skills. The delivery of
this unit can be integrated with other units such as Unit 8: Science and the World of Work.
The delivery of the programme would be enhanced by inviting an experienced science technician, an assistant
practitioner or a company training manager to speak about their role in laboratory organisation or personal
career development. Learners would also benefit from visits to industries or sectors that provide a science
service to gather information for their assignment work.
Learners could be given an investigative/practical assignment to demonstrate their ability to work safely and
appropriately in a laboratory environment.
Pro formas/templates similar to those used in the educational institution or obtained from a company could be
used as exemplars (for example invoices, stock records, requisitions, local laboratory rules) to help complete
assignments.
Learners could report findings of an investigation into the duties and responsibilities of a science technician or
assistant practitioner.
This is also a unit where learners can work together to extract, synthesise, summarise and present
information relevant to specific investigations.
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Outline learning plan
The outline learning plan has been included in this unit as guidance and can be used in conjunction with the
programme of suggested assignments.
The outline learning plan demonstrates one way in planning the delivery and assessment of this unit.
Topic and suggested assignments/activities and/assessment
Introduction to the unit and initial presentation of workplace scenarios that will be investigated
Thought shower and identification of main duties of science technician/assistant practitioner
Learners read through appropriate workplace documentation for a given workplace scenario identifying
responsibilities
Further research undertaken
Assignment 1: The Role of a Science Technician/Assistant Practitioner (P1, M1, D1) – duties and

responsibilities

Research a given workplace scenario and the appropriate skills used. Use of IT to facilitate the communication of
these investigations aids the learners’ understanding of the application of IT in a workplace scenario
Further research undertaken
Assignment 2: Necessary Skills (P2, M2, D2) – IT, communication and other skills

Researching necessary laboratory practices and procedures
Assignment 3: Key Procedures (P3) – describing the key laboratory procedures
Assignment 3: Safe Working Practice and Procedures (P4, M3, D3) Demonstrating safe execution of

laboratory practices and procedures. Assessment can either take place during work experience or over time
whilst executing various practical experiments in other units
Further research undertaken

Assessment
This unit can be assessed using a number of discrete assignments separate from this unit or as part of an
integrative assignment with a common theme.
The learning outcomes can be met by individual or group investigations. For group investigations, assessors
must document each learner’s contribution to the investigation and provide appropriate authentication of the
evidence presented.
Much of the evidence for this unit will be generated through investigative work. The quality of each learner’s
work will be only partially reflected in the assignments/report. It is important that the assessor observes
all phases of the work and records each learner’s performance. These records should be included in the
learner’s evidence as authentication of performance and to support the grade recommended for the work.
The assessor’s judgement must reflect the overall quality of the work and should not be overly influenced by
the media through which it is reported.
All grades require learners to undertake some initial planning before the investigative work starts. Learners
must therefore consider carefully what is involved in the work and how they are to approach the constituent
tasks. The initial plan must be submitted and agreed before any investigative work is started. However, an
action plan should not be a static document. It may need to be revised in reaction to progress made or
results obtained. Learners should be given the opportunity to review their plans at frequent intervals and to
revise them as appropriate. Each revision should be clearly dated and recorded by the assessor. It is likely that
learners who aspire to merit or distinction grades will review their action plans more frequently and in more
detail than pass grade learners.
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Pass grade learners will work mainly from supplied methods, but must provide evidence of an initial
appreciation of the basis of the investigation through the initial action plan, in which they identify clearly why
the work is to be carried out and which outcomes should be achieved.
The work must be reported in accordance with scientific conventions. The written assignments will be
presented in the appropriate reporting format. However, scientific work may also be reported orally or
through electronic media. Whichever medium is chosen, the learner must communicate the conduct of
the work, the results achieved and the extent to which their objectives were met. The work must be
documented sufficiently well to enable the assessment and grading to be verified. Where reporting is
carried out orally, evidence must include the learner’s preparatory materials and an assessor commentary.
Pass grade learners do not need to access secondary sources of information, other than those provided or
recommended by the tutor.
Merit grade learners must research and analyse the topic to be investigated before devising the action plan,
which should include a clear formulation of the objectives of the work. Learners may use the tutor as a
resource during the preparation of the plan; this consultation should not disqualify the learner from the
merit grade providing that they have clearly appreciated the background to the topic and the dimensions of
the investigation to be carried out. The plan should consider the nature of the information and data to be
obtained, and set realistic and achievable targets for accuracy of the work.
Merit grade learners must show, during the investigatory work, an appreciation of errors in measurements
and, where possible, take the appropriate steps to minimise them. The information and data obtained
should be processed in appropriate ways to produce valid conclusions to the work. The learner must show,
throughout their work and in the final report, a clear appreciation of the principles underlying the investigation.
Some use of appropriate secondary sources of information will be required in the initial research on the
topic; the assessor should monitor this closely to ensure that the learner does not waste time by pursuing
information at a level too high for the expectations of a Level 2 qualification.
The distinction grade learner’s plan should be based on a detailed analysis of the background to the topic,
including the use of secondary sources of information. The plan must be clearly structured, have identified
monitoring points and set clear objectives for the success of the work. The assessor should scrutinise the plan
before the work starts to ensure that the overall objectives are achievable. Advice can be given to improve
the plan in areas where the learner could not reasonably be expected to be proficient and this should not
disqualify them from this grade. The progress of the work should be monitored as planned and any required
revisions made.
Distinction grade learners must carry out a detailed evaluation of the work undertaken. This evaluation must
include the conduct of each phase of the work, the achievement, or otherwise, of the objectives formulated
in the plan and the application of scientific principles throughout the work. Distinction grade learners must
demonstrate appropriate uses of secondary sources of information and show clearly how each recorded
source helped.
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Programme of suggested assignments
The following table shows a programme of suggested assignments that cover the pass, merit and distinction
criteria in the grading grid. This is for guidance and it is recommended that centres either write their own
assignments or adapt any Pearson assignments to meet local needs and resources.
Criteria covered

Assignment title

Scenario

Assessment method

Developing Induction Materials for New Junior Technician Recruits

P1, M1, D1

The Role of a Science
Technician/Assistant
Practitioner

You are a senior technician
manager working within a
large science organisation
and need to update the
induction materials for
new junior technicians

Induction materials
covering the duties and
responsibilities of junior
science technicians/
assistant practitioners

P2, M2, D2

Necessary Skills

P3

Key Procedures

Induction materials
describing laboratory
procedures

P4, M3, D3

Safe Working Practices
and Procedures

Witness statement
showing that learner can
demonstrate safe working
practices

Induction materials
covering the necessary
personal, communication
and ICT skills needed

Links to other BTEC units, other BTEC qualifications and other relevant units and
qualifications
This unit forms part of the BTEC in Applied Science suite. This unit has particular links with units in the BTEC
Applied Science suite:
Level 1

Level 2

Level 3

Making Scientific Observations and
Measurements

Science and the World of Work

Working in the Science Industry

Working with Science

Perceptions of Science
Using Science in the Workplace

This unit also has links with GCSEs in Science.
The unit may provide links with the National Occupational Standards (NOS) in Laboratory and Technical
Activities at Level 2 and the NOS in Laboratory Science at Level 2 (see Annexe E for mapping).

Essential resources
Centres will require a general-purpose laboratory or a range of laboratories and equipment, suitable for
delivering biology, chemistry and physics to GCSE and above.
Access to exemplar pro formas used in laboratory practices and procedures, job descriptions and appraisal
procedures are needed.
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Employer engagement and vocational contexts
Visits from speakers such as experienced science technicians/assistant practitioners or a company training
manager would greatly enhance the delivery of this unit and allow learners to engage with relevant
organisations. Learners would also benefit from visits to organisations that provide a science service.
Organisations located close to the college or school would be most relevant, however there are examples of
businesses that use science in the website list overleaf.

Indicative reading for learners
Textbooks

CLEAPPS – Hazcards (School Science Service, 2004 update)
CLEAPSS – Laboratory Handbook (School Science Service, 2004 update)
Safeguards Committee – Safeguards in the School Laboratory (ASE, 2006) ISBN 9780863574085
Safety in Science Education (DfES, 1996) ISBN 9780112709152
Websites

www.abpi-careers.org.uk

Association of British Pharmaceutical Society

www.ase.org.uk

Association of Science Education

www.astrazeneca.co.uk

Astrazeneca

www.bnfl.com

British Nuclear Fuels plc

www.defra.gov.uk

Department for Environment, Food and Rural Affairs

www.diy.com

B&Q

www.gsk.com/careers

Glaxo Smithkline

www.hse.gov.uk

Health and Safety Executive

www.ici.com

ICI

www.iop.org

Institute of Physics

www.nasa.gov

National Aeronautics and Space Administration
(NASA)

www.pfizer.com

Pfizer

www.rsc.org

Royal Society of Chemistry

www.societyofbiology.org

Society of Biology

www.toniandguy.co.uk

Toni and Guy
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Delivery of personal, learning and thinking skills (PLTS)
The following table identifies the PLTS that have been included within the assessment criteria of this unit:
Skill

When learners are …

Independent enquirers

[IE1] Identify questions to ask to ensure that practicals are carried out safely

Creative thinkers

[CT2] Ask questions of science technicians, related to the skills they need

Team workers

[TW1] Collaborate with others when carrying out science practicals safely

Self-managers

[SM4] Anticipate risks when carrying out practicals and manage them safely

Effective participators

[EP3] Propose practical ways of working safely and following procedures, breaking
these down into manageable tasks.

Although PLTS are identified within this unit as an inherent part of the assessment criteria, there are further
opportunities to develop a range of PLTS through various approaches to teaching and learning.
Skill

When learners are …

Reflective learners

[RL5] Evaluate experiences with personal, communication and ICT skills, to
suggest improvements for the future.
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Functional Skills – Level 2
Skill

When learners are …

ICT – Use ICT systems
Select, interact with and use ICT systems
independently for a complex task to meet a
variety of needs

selecting appropriate ICT systems for the task

ICT – Find and select information
Select and use a variety of sources of
selecting and using a variety of sources when gathering
information independently for a complex task information on the roles of a science technician or practitioner
ICT – Develop, present and
communicate information
Enter, develop and format information
independently to suit its meaning and
purpose including:
●

text and tables

●

images

●

numbers

●

records

developing the information gathered to suit the task and
communicate the outcome

Present information in ways that are fit for
purpose and audience

presenting information on laboratory procedures and how this
overlaps with health and safety issues

Evaluate the selection and use of ICT tools
and facilities used to present information

evaluating own use of ICT tools

English
Speaking and listening – make a range of
contributions to discussions and make
effective presentations in a wide range of
contexts

taking part in group discussions about health and safety in the
laboratory and the duties/responsibilities of a junior science
technician/assistant practitioner

Reading – compare, select, read and
understand texts and use them to gather
information, ideas, arguments and opinions

using literature sources to develop and synthesise information to
be used for an investigation

Writing – write documents, including
extended writing pieces, communicating
information, ideas and opinions, effectively
and persuasively

writing reports or producing induction materials for a sciencebased organisation.
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Aim and purpose
This unit will enable the learner to investigate the structure and function of the digestive, respiratory,
circulatory and nervous systems, along with reproductive functions and how collectively these processes work
to maintain the human body.

Unit introduction
This unit is essential for learners who wish to further their knowledge and understanding of human anatomy
and physiology, and will support those who want to progress to more advanced courses such as the BTEC
Level 3 qualifications in Applied Science (Medical Science), Sport and Exercise Sciences, Beauty Therapy
Services and Health and Social Care. It will also support those learners wishing to enter employment in the
health, beauty and sports science sectors.
As well as covering the various body systems, this unit looks at regulatory systems such as the endocrine and
nervous system. It gives the learners the opportunity to learn more about the human body at a cellular level
and gives them further opportunity to carry out practical investigations to perfect laboratory techniques.
This unit should ideally be delivered through a mixture of theoretical and practical learning. Learners
should be encouraged to acquire laboratory skills such as setting up practical experiments, using biological
molecules such as enzymes and carrying out measurements to ascertain data in order to be able to compile
reports and present information. Simple respiratory function and the functioning of the circulatory system
will be measured. A knowledge of the nervous system should be reinforced by simple reflex and sensory
experiments.

Learning outcomes
On completion of this unit a learner should:

1

Know the role of enzymes as catalysts

2

Be able to investigate individual body systems, relating their structure and functions to their role in
maintaining health

3

Know how the nervous and endocrine systems work to coordinate the body systems

4

Know the structure and functions of the human reproductive system.
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Unit content
1 Know the role of enzymes as catalysts
The role of enzymes: examples of catalytic role; factors affecting function, eg temperature, substrate
concentration, pH

2 Be able to investigate individual body systems, relating their structure and functions
to their role in maintaining health
The digestive system: parts of the digestive system and how they are involved in digestion, eg mouth,
stomach, small intestine, large intestine; mechanical digestion (teeth, swallowing, peristalsis); chemical
digestion (enzymatic breakdown of, eg carbohydrates, fats and proteins); absorption and assimilation (fate
of nutrients, storage of excess nutrients, use of nutrients to maintain cell and body functions)
The respiratory system: parts of the respiratory system; factors affecting rates of breathing;
aerobic respiration of cells
The circulatory system: components of blood; structure and function of the cardiovascular system (blood
vessels, heart); blood circulation providing the transport system to maintain cell and body functions;
factors affecting heartbeat
The renal system: structure (gross anatomy and location of kidneys, ureters, bladder, blood supply to
kidneys); functions (fluid and salt balance, pH balance); regulation of fluid balance by ADH

3 Know how the nervous and endocrine systems work to coordinate the body systems
The nervous system: the central nervous system; the peripheral nervous system; neuron, axon, a simple
reflex arc; the function of the autonomic nervous system; disorders of the nervous system, eg spinal
injury, multiple sclerosis (MS)
The endocrine system: functions of main glands (pituitary, thyroid, adrenal, pancreas); functions
of hormones, eg adrenaline, thyroxine, insulin, corticosteroids

4 Know the structure and functions of the human reproductive system
Human reproductive system: structure of male and female reproductive systems; sperm production;
ovulation; fertilisation; formation of the embryo; development of the foetus; birth; role of hormones in
control of female fertility, eg progesterone, oestrogen, pituitary, hormonal birth control
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Assessment and grading criteria
In order to pass this unit, the evidence that the learner presents for assessment needs to demonstrate that
they can meet all the learning outcomes for the unit. The assessment criteria for a pass grade describe the
level of achievement required to pass this unit.
Assessment and grading criteria
To achieve a pass grade the
evidence must show that the
learner is able to:

To achieve a merit grade the
evidence must show that, in
addition to the pass criteria,
the learner is able to:

To achieve a distinction grade
the evidence must show that,
in addition to the pass and
merit criteria, the learner is
able to:

P1

Outline the role of enzymes
as catalysts

M1

Explain the factors affecting
the functions of enzymes

D1

Analyse data to identify the
optimal conditions of at
least two parameters for the
function of an enzyme

P2

Carry out investigations into
the structure and functions
associated with the digestive,
respiratory, circulatory and
renal systems

M2

Explain the way the
respiratory and circulatory
systems interact to maintain
cellular and body function

D2

Explain the consequences for
the human body when one
of these systems fails

M3

Describe the difference
between the somatic and
autonomic nervous system

D3

Give possible causes of failure
of the nervous system and
explain the consequences

M4

Describe the way hormones
coordinate body functions

D4

Assess the difference
between the way hormones
coordinate body functions
and the way the nervous
system coordinates body
functions

M5

Explain the process of
hormonal control of the
female reproductive cycles.

D5 Explain the way conception is
controlled using replacement
hormones.

[IE1; CT1,3; TW5; SM2,3;
EP3]
P3

Identify the components of a
simple reflex arc
[IE1]

P4

Identify the function of the
main endocrine glands
[IE1]

P5

Identify the structure and
functions of the male and
female human reproductive
system.
[IE1]

PLTS: This summary references where applicable, in the square brackets, the elements of the personal,
learning and thinking skills applicable in the pass criteria. It identifies opportunities for learners to demonstrate
effective application of the referenced elements of the skills.

Key

IE – independent enquirers RL – reflective learners

SM – self-managers

CT – creative thinkers

EP – effective participators

TW – team workers
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Essential guidance for tutors
Delivery
This unit requires the learner to investigate a range of body systems. Learners should be able to identify body
organs and also specialised cells. Learners should be encouraged to take part in practical work where possible,
for example experiments using digestive enzymes to demonstrate the digestive process. Learners should
improve their microscope skills throughout the study of this unit and be able to recognise tissues. Learners
may carry out investigations into the effects of factors on the circulatory and respiratory functions such as the
effects of exercise or body size. Experiments on reaction time may prove to be useful in the demonstration of
the reactions of the nervous system. Learners should be encouraged to develop an investigative approach to
their work and not rely upon the tutor for all inform action.
This unit presents the opportunity to use a wide range of delivery techniques. For example lectures,
discussions, seminars, site visits, guest lecturers, laboratory work, internet research, use of library resources
and suitable workplace experience where appropriate.
When practical work is undertaken, health and safety issues relating to laboratory work in the centre or
workplace must be emphasised. Risk assessments, the use of COSHH and other regulations in place in any
laboratories must be followed and all practical work must be supervised by a tutor or a lab technician.

Outline learning plan
The outline learning plan has been included in this unit as guidance and can be used in conjunction with the
programme of suggested assignments.
The outline learning plan demonstrates one way in planning the delivery and assessment of this unit.
Topic and suggested assignments/activities and/assessment
Formal teaching: Enzymes, respiration, factors affecting enzyme activity, need for constant internal environment
Assignment 1: Enzymes (P1, M1, D1)

Formal teaching: The body systems
●

Structure and function of digestive system

●

Mouth, stomach, small intestine, large intestine

●

Mechanical digestion, chemical digestion

●

Structure and function of respiratory system

●

Respiratory organs, gas exchange, factors affecting rates of breathing

●

Structure and function of circulatory system

●

Structure of blood, blood vessel, lymphatic system

●

Structure of the heart

●

Structure and function of the renal system

Assignment 2: Body Systems (P2, M2, D2)
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Topic and suggested assignments/activities and/assessment
Formal teaching: Introduction to the nervous and endocrine system
●

Structure and function of neurons

●

Axon, ganglion

●

The autonomic nervous system

●

Disorders of the nervous system

●

Alzheimer’s, multiple sclerosis, Parkinson’s

Assignment 3: Nervous System (P3, M3, D3)
Assignment 4: Endocrine System (P4, M4, D4)

Formal teaching: Human reproductive system – female and male, role of hormones
Assignment 5: Reproductive System (P5, M5, D5)

Assessment
Learners will carry out a range of investigations into the body systems indicated and link the functions of these
to the maintenance of a constant internal environment, or to reproduction and growth.
To achieve P1, learners are required to outline the roles of enzymes as catalysts. To progress to M1, they
need to explain the factors that affect the way they function and to achieve D1, learners need to analyse
data they have gathered to identify the optimal conditions of two parameters that allow the functioning of an
enzyme.
Learning outcome 2 covers the structure and function of individual body systems. For learners to achieve
P2, they will need to carry out primary or secondary investigations so that they can describe the structures
associated with the digestive, respiratory, circulatory and renal systems and the function of each body system.
Learners should base their answers on class work, observations and their own research. M2 learners will
provide an explanation of how the respiratory and circulatory system interact to maintain bodily functions. For
D2, learners will be more detailed in their explanation of the implications for the human body when body
systems fail.
For learners to achieve P3 and P4, they must identify both the components of a simple reflex arc in the
functioning of the nervous system and the functioning of the endocrine system. To achieve M3, they must
know the difference between the somatic and automatic nervous system. For M4, learners must show further
knowledge of the endocrine system by describing the way hormones coordinate body functions. To achieve
D3, learners will give a detailed description of the possible causes of failure of the nervous system and its
implications. For D4, they will synthesise their knowledge of both systems coordinate body functions.
For P5, learners will identify the structure and functions of the human reproductive systems. Learners
should be able to gather information from various sources, their own investigations, home study, internet
research, journals and relevant books. Merit grade learners will be able to explain the role of hormones
in the reproductive cycle and conception with minimum guidance. The explanation must be detailed and
should include a thorough explanation of the need for homeostatic control and the role hormones play in
the reproductive cycle. Toachieve D5, learners will explain the control of conception using replacement
hormones.
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Programme of suggested assignments
The following table shows a programme of suggested assignments that cover the pass, merit and distinction
criteria in the grading grid. This is for guidance and it is recommended that centres either write their own
assignments or adapt any Pearson assignments to meet local needs and resources.
Criteria covered

Assignment title

Scenario

P1, M1, D1

Enzymes

You are an enzymologist Practical work and
demonstrating factors that laboratory report
affect the rate of activity.

P2, M2, D2

Body Systems

You are a biologist
Report
investigating the structure
and function associated
with the digestive,
respiratory, circulatory and
renal systems.

P3, M3, D3

Nervous System

You are a neurologist
compiling a report
highlighting components
and function of the
nervous system.

Labelled diagram
Presentation or report

P4, M4, D4

Endocrine System

You are a general
practitioner consulting
a patient with hormone
deficiencies.

Labelled diagram

You work for a family
planning clinic helping
women who are having
difficulty conceiving.

Labelled diagram

P5, M5, D5

Reproductive System

Assessment method

Notes

Research report

Links to other BTEC units, other BTEC qualifications and other relevant units and
qualifications
This unit forms part of the BTEC in Applied Science suite. This unit has particular links with units in the BTEC
Applied Science suite:
Level 1

Level 2

Level 3

Science and Disease

Biology and Our Environment

Physiology of Human Body Systems

Avoiding Extinction

Health Applications of Life Science Physiology of Human Regulation
and Reproduction

This unit also has links with GCSEs in Science.
The unit may provide links with the National Occupational Standards (NOS) in Laboratory and Technical
Activities at Level 2 and the NOS in Laboratory Science at Level 2 (see Annexe E for mapping).
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Essential resources
Learners will need to access a range of resources similar to those generally used at GCSE level. They will
require microscopes to investigate specialised tissues such as nervous tissue and specialised cells. A spirometer
will be required to investigate the respiratory system, and dissection equipment, models or charts of the body
systems and slides would also be useful.
Learners will also need to access anatomy and physiology books and, in some cases, medical journals. Tutors
and lab technicians will need to provide biological molecules such as enzyme molecules to investigate to
process of digestion. In addition it would be useful for tutors to provide interactive software so that learners
can simulate certain biological processes such as gas exchange and nerve impulses.

Employer engagement and vocational contexts
Websites offering visits to companies and visits from employee ambassadors are useful in the delivery of this
unit. The use of vocational contexts is essential in the delivery and assessment of this unit.
Support to enable centres to initiate and establish links to industry, and to networks arranging visits to industry
and from science practitioner ambassadors are given below:
www.abpi.org.uk

The Association of the British Pharmaceutical Industry

www.nhscareers.nhs.uk/working

Working for the NHS

www.vocationallearning.org.uk

Learning and Skills Network

www.warwick.ac.uk/wie/cei

Work experience/workplace learning frameworks –
Centre for Education and Industry (CEI – University
of Warwick)

Indicative reading for learners
Textbooks

As for Units 3 and 6 plus the following:
Rowett H G Q – Basic Anatomy and Physiology (Hodder Murray, 1999) ISBN
9780719585920 Wright D – Human Physiology and Health for GCSE (Heinemann, 2007)
ISBN 9780435633097 Journals
Journal of Anatomy
MedBioWorld’s Anatomy
journals Websites
www.bbc.co.uk/sn

BBC Science

www.ibms.org

Institute of Biomedical Science

www.iob.org

Institute of Biology

www.wellcome.ac.uk

The Wellcome Trust
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Delivery of personal, learning and thinking skills (PLTS)
The following table identifies the PLTS that have been included within the assessment criteria of this unit:
Skill

When learners are …

Independent enquirers

[IE1] identifying questions to answer and problems to resolve when investigating
the various body systems

Creative thinkers

[CT1] generating ideas and exploring possibilities when planning investigations
with tutor
[CT3] connecting their own and others’ ideas and experiences when carrying out
investigations

Team workers

[TW5] taking responsibility, showing confidence in themselves and their
contribution to practical work

Self-managers

[SM2] working towards goals, showing initiative, commitment and perseverance
[SM3] organising time and resources, prioritising actions

Effective participators

[EP3] proposing practical ways forward, breaking these down into manageable
steps when carrying out investigations.

Although PLTS are identified within this unit as an inherent part of the assessment criteria, there are further
opportunities to develop a range of PLTS through various approaches to teaching and learning.
Skill

When learners are …

Independent enquirers

[IE2] planning and carrying out research to produce a poster, leaflet or written
report

Creative thinkers

[CT5] trying out alternatives or new solutions and following ideas through

Reflective learners

[RL4] inviting feedback and dealing positively with praise, setbacks and criticism

Team workers

[TW6] working in a group to carry out an investigation to analyse and investigate
each others’ work for effectiveness

Self-managers

[SM5] dealing with competing pressures, including personal and work-related
demands, to ensure the successful completion of assignments and practical work

Effective participators

[EP4] identifying improvements that would benefit others as well as themselves.

134

Pearson BTEC Level 2 Diploma in Applied Science
– Issue 2 – December 2017 © Pearson Education Limited 2017

Functional Skills – Level 2
Skill

When learners are …

ICT – Use ICT systems
Select, interact with and use ICT systems
independently for a complex task to meet a
variety of needs

researching relevant websites for particular information to
produce assignment and coursework

Manage information storage to enable
efficient retrieval

storing information and data to use at a later date and also for
their own records

Follow and understand the need for safety
and security practices

following health and safety regulations when carrying out practical
work

ICT – Find and select information
Select and use a variety of sources of
researching relevant websites for particular information to
information independently for a complex task produce scientific reports on roles of enzymes as catalysts
Access, search for, select and use ICTbased information and evaluate its fitness for
purpose

ICT – Develop, present and
communicate information
Enter, develop and format information
independently to suit its meaning and
purpose including:
●

text and tables

●

images

●

numbers

●

records

researching various online journals for particular information on
biological catalysts

producing scientific reports for assignment submission including
images and diagrams where necessary, such as the human
reproductive system

Bring together information to suit content
and purpose

bringing together particular information to inform presentations,
posters and reports

Present information in ways that are fit for
purpose and audience

presenting assignments in the appropriate format

Mathematics
Understand routine and non-routine
problems in a wide range of familiar and
unfamiliar contexts and situations
Select and apply a range of skills to find
solutions

calculating the rates of enzyme activity

increasing the temperature of a solution in order to calculate the
rates of enzyme activity

Use appropriate checking procedures and
evaluate their effectiveness at each stage

checking the accuracy of temperature during practical work

Interpret and communicate solutions to
practical problems in familiar and unfamiliar
routine contexts and situations

interpreting the effectiveness of the devices and measuring
involved during practical work involving enzymes

Draw conclusions and provide mathematical
justifications

assessing and evaluating the accuracy of the temperature
measurements

Pearson BTEC Level 2 Diploma in Applied Science
– Issue 2 – December 2017 © Pearson Education
Limited 2017

135

Skill
English
Speaking and listening – make a range of
contributions to discussions and make
effective presentations in a wide range of
contexts

When learners are …
taking part in a group investigation
presenting or demonstrating their work to the class
taking part in group discussions
listening to instructions

Reading – compare, select, read and
understand texts and use them to gather
information, ideas, arguments and opinions

reading texts relating to the subject, understanding the
information and selecting relevant parts to present their
arguments or opinion

Writing – write documents, including
extended writing pieces, communicating
information, ideas and opinions, effectively
and persuasively

reading text to gather further information to present extended
work such as explaining in detail the structure of the nervous
system.
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Aim and purpose
The aim of this unit is to enable learners to investigate key environmental concepts, to develop the
skills needed to monitor ecosystems and to know how various agencies work for the protection of the
environment.

Unit introduction
Knowledge and understanding of the science behind how the environment operates is becoming increasingly
important as governments, organisations and individuals see the need to address the environmental issues
that confront us today. This awareness ensures that management of the environment and the promotion of
sustainability are more effectively achieved.
In this unit, learners will study how the components of ecosystems function by interrelating with each other to
maintain balance. They will then consider how this balance may be affected by human activities which result in
various forms of environmental pollution and the generation of excessive waste. By knowing how ecosystems
function and the effect of human influence, learners should have a better understanding of the outcome of
their practical investigations. Learners will develop the knowledge of these techniques and vocational practical
skills in order to work safely and competently in any relevant environmental setting or laboratory.
Competence will be achieved through carrying out practical environmental investigations that monitor and
analyse biological, chemical and physical aspects of the environment. Skills involved include carrying out risk
assessments, handling laboratory apparatus, safely collecting samples, following techniques and procedures,
recording and analysing data, and reporting on monitoring activities.
As a consequence of the knowledge and skills they have acquired, learners will then review the strategies that
are in place to help protect and manage these ecosystems. The complementary roles played by governmental
and non-governmental bodies in the management and protection of the environment at local, national and
global level should therefore be considered.

Learning outcomes
On completion of this unit a learner should:

1

Know the structure and operation of ecosystems

2

Know how human activities influence ecosystems

3

Be able to employ techniques involved in the monitoring of ecosystems

4

Know how environmental protection is regulated.
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Unit content
1 Know the structure and operation of ecosystems
Definitions of: biosphere; ecosystem; niche; habitat; plant and animal communities/populations; biotic and
abiotic factors
Interrelationships: producers; primary consumers; secondary consumers; tertiary consumers;
quaternary consumers; decomposers; ecosystems; food chains and webs; photosynthesis and
respiration; maintenance and balance

2 Know how human activities influence ecosystems
Human population effects: rapid growth; food demands; land colonisation; working practices; lifestyle
choices
Environmental issues: resource depletion; climate change; ozone and the ozone layer; biodiversity; acid
rain
Pollution effects: air, land and water pollution
Waste disposal effects: costs; hazards; landfill; incineration; reducing; reusing; recycling
Sustainable development: strategy; community; design

3 Be able to employ techniques involved in the monitoring of ecosystems
Techniques: soil analysis, eg particle size, humus, air, pH, ions, microbial activity; water analysis, eg
solids, oxygen content, pH, ions, microbial activity; air analysis, eg gases, particulates, microbial activity;
microclimate, eg rainfall, temperature, humidity, wind speed; line and point transects; quadrats; trapping;
capture-recapture; data logging; following health and safety procedures and codes of practice

4 Know how environmental protection is regulated
Government bodies: local, regional, national legislation, eg Wildlife and Countryside Act 1981; European
law; global agreements, eg Convention on International Trade in Endangered Species of Wild Fauna and
Flora (CITES)
Other agencies: environmental protection roles, eg Worldwide Fund for Nature, Greenpeace, Friends of
the Earth, Natural England
Reasons for conservation: aesthetic; ethical; economic; environmental; social
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Assessment and grading criteria
In order to pass this unit, the evidence that the learner presents for assessment needs to demonstrate that
they can meet all the learning outcomes for the unit. The assessment criteria for a pass grade describe the
level of achievement required to pass this unit.
Assessment and grading criteria
To achieve a pass grade the
evidence must show that the
learner is able to:

P1

Identify the structure and
operation of ecosystems

To achieve a merit grade the
evidence must show that, in
addition to the pass criteria,
the learner is able to:
M1

Describe the interrelationship D1
between different
components in the structure
and operation of an
ecosystem

Analyse the roles of different
components in maintaining
the balance of an ecosystem

M2

Describe how human
D2
activities influence ecosystems

Discuss the long-term
consequences of human
influence on ecosystems

[SM3]

P2

Identify human activities that
influence ecosystems

To achieve a distinction grade
the evidence must show that,
in addition to the pass and
merit criteria, the learner is
able to:

[EP1]
P3

Use techniques involved in
monitoring ecosystems
[TW1, IE2]

P4

Identify the role and rationale
of agencies in environmental
protection

M3 Present results obtained from D3
the techniques carried out to
monitor ecosystem
M4

Evaluate the results and
draw conclusions from the
monitoring of ecosystems

Describe the role and
rationale of agencies in
environmental protection

D4

Analyse the specific
contribution of agencies to
environmental protection

Describe reasons for
protecting the environment.

D5

Evaluate reasons for
protecting the environment.

[IE1]
P5

Identify reasons for protecting M5
the environment.
[EP6]

PLTS: This summary references where applicable, in the square brackets, the elements of the personal,
learning and thinking skills applicable in the pass criteria. It identifies opportunities for learners to demonstrate
effective application of the referenced elements of the skills.

Key

IE – independent enquirers RL – reflective learners

SM – self-managers

CT – creative thinkers

EP – effective participators

TW – team workers
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Essential guidance for tutors
Delivery
This unit requires learners to develop an understanding of the concepts involved in the science of ecosystems
and how human intervention and regulation may affect their operation. Learner can then apply this
understanding to applications in the public or private sector.
Learners are required to investigate ecosystems in a practical context and appreciate the interactions of
the various components. Fieldwork should be organised to give learners with the opportunity to collect,
in a safe manner, data relating to biotic and abiotic factors within an ecosystem. A consideration of a
range of ecosystems would help reinforce learners’ conceptual understanding. Visits to managed wildlife
areas could be arranged, with experts such as education officers and wildlife wardens, employed by the
relative organisation, available to impart the relevant knowledge and practical skills. There should also be
an opportunity to investigate some of the human influences on the ecosystem, perhaps through direct
observation and the collection of primary data or research and review of secondary data. A visit to a municipal
or private recycling centre would be an excellent way of considering some of these influences. A presentation
by an ecologist explaining their involvement in construction industry projects would also be useful in this
respect. By employing the knowledge and understanding gained, together with the results of their practical
activities, learners can produce informative displays (learning outcome 1), articles intended for publication in
environmental magazines (learning outcome 2) and environmental reports for construction companies which
include the results from practical investigations (learning outcome 3).
The section relating to the role of agencies involved in environmental protection could be covered by smallgroup research into the relative roles of governmental and non-governmental bodies. Reasons for protecting
the environment should also be considered. Further exploration of the roles and reasons could be developed
through role play and a summary of roles and reasons could be displayed in a leaflet (learning outcome
4). This would give learners the opportunity to select and interpret relevant information and ideas. Once
again, visiting speakers from relevant bodies, such as the Environment Agency or the Royal Society for the
Protection of Birds (RSPB), may be helpful in identifying environmental protection roles.

Outline learning plan
The outline learning plan has been included in this unit as guidance and can be used in conjunction with the
programme of suggested assignments.
The outline learning plan demonstrates one way in planning the delivery and assessment of this unit.
Topic and suggested assignments/activities and/assessment
Introduction to unit content and programme outline
Formal teaching: Structure and operation of ecosystems
Learner activity: Ecosystem components (definitions and interrelationships) – card matching exercise
Learner home study task: Select a habitat and research its ecosystem, collect written and visual evidence
Formal teaching: Recap structure and operation of ecosystems
Assignment 1: Ecosystems – Structure and Operation (P1, M1, D1): Use research materials to produce a

flow diagram of the habitat’s ecosystem with the relevant labelling/annotation
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Topic and suggested assignments/activities and/assessment
Formal teaching: Population growth and demands
Learner activity: Compare environmental demands of a teenager in the developed world with one in an
undeveloped country
Learner home study task: plotting and analysing world population growth using data given
Formal teaching: Pollution and environmental issues
Learner activity and home study task: Research aspects of pollution for assignment for LO2
Formal teaching: Waste and the problem of disposal
Learner activity and home study task: Research pollution for assignment for LO2
Assignment 2: Human Activity – the Environmental Cost (P2, M2, D2): Produce an article for an

organisation, eg RSPB, Natural England, that covers how human activities influence ecosystems
Formal teaching: Techniques used in monitoring the environment
Practical demonstration: Fieldwork and recording techniques – collecting and sampling evidence; transects and
quadrats; trapping, capture-recapture; measuring climatic variables
Learner activity: Risk assess and practise techniques
Learner home study task: Design and produce data collection proforma(s) for use in the field
Assignment 3: Investigating the Environment (P3, M3, D3): Visit habitat to carry out techniques and record

evidence

Formal teaching: Techniques used in analysing environmental samples
Practical demonstration: Analysis and recording techniques
Learner activity: Risk assess and practise techniques
Learner home study task: Design and produce data collection proforma(s) for use in the laboratory
Assignment 3: Investigating the Environment (P3, M3, D3): Revisit habitat and collect samples for laboratory

analysis and analyse samples in the laboratory. Record results

Formal teaching: Government bodies and environmental protection – the local, national and global perspective
Learner activity and home study task: Learners work in pairs and select one aspect of legislation, eg Wildlife and
Countryside Act 1981 – the illegal collection of birds’ eggs. After suitable research, learners will carry out a short
role play where one learner is the enforcer and the other is the transgressor. Invite all learners to comment on
the role plays as each couple complete the task
Formal teaching: Non-governmental bodies and environmental protection
Learner activity and home study task: Learners select a non-governmental body and research its role in
environmental protection and then give a three minute presentation
Formal teaching: Why protect the environment?
Learner activity: Learners get into five groups to come up with aesthetic, ethical, economic, environmental and
social reasons for protecting the environment.
Assignment 4: Environmental Protection – the Enforcers and Why It Needs to Be Done (P4, P5, M4,
M5, D4, D5): Design and produce a leaflet on environmental protection roles and reasons for protecting the

environment

Workshop sessions to complete/revise evidence for unit and reflect on learner achievement.
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Assessment
Wherever possible this unit should be assessed through scientific investigative methods, where
communication can be considered through the learner’s reports, leaflets, articles, charts, graphs etc. This give
learners the opportunity for learners to compile a portfolio of their assignment work which is reflective of the
grading criteria.
To achieve a pass grade, learners will need some assistance to locate suitable information sources in order to:
●

identify the structure and operation of ecosystems (P1)

●

identify some of the human activities that influence ecosystems (P2)

●

identify the role of agencies in environmental protection (P4)

●

identify reasons for environmental protection, for example environmental, economic, aesthetic (P5).

In order to achieve P3, practical investigations will need to be carried out with supervision and guidance.
Learners will be directed to resources which will enable them to demonstrate due regard to health and safety
issues and codes of practice when out in the field and back in the laboratory. Learners will be supported
in selecting suitable techniques for monitoring the environment and they will be able to follow standard
procedures, use equipment appropriately, use relevant terminology and identify inaccurate/anomalous results.
To achieve merit grade, learners will use a range of information sources with more independence in order to:
●

●
●

●

describe the interrelationship between various components in an ecosystem and how this helps the
ecosystem to operate (M1)
describe a range of human activities that influence ecosystems using suitable supporting data (M2)
describe the role of a number of agencies (both governmental and non-governmental) in environmental
protection (M4)
describe reasons for protecting the environment, for example how the destruction of resources may lead
to economic loss (M5).

For M3, practical investigations will have been planned and carried out with competence using a range of selfselected techniques. Learners should be able to assess why the relevant health and safety issues and codes of
practice are employed in ecosystem monitoring. They will be able to analyse their results and give reasons for
any inaccurate/anomalous results.
Distinction grade learners will demonstrate a greater degree of independence and autonomy, and the tutor
will be employed as a resource when required. A wide range of resources will be used and the learners will
show appreciation of the various ways in which environmental information is presented in different sources.
More information will be obtained in order to:
●

●

●

●

analyse the roles of the different components of ecosystems in detail and evaluate how they operate by
evaluating the interrelationships of these components in some depth (D1)
discuss in some depth giving suitable reasons, the long-term consequences and complexity of a range of
human influences on ecosystems (D2)
analyse the specific contribution of agencies to environmental protection; in particular they should link
their roles to their aims/mission statements etc together with their governmental/non-governmental
position (D4)
discuss the reasons for protecting the environment, for example the importance of using resources
responsibly by reducing waste, reusing, recycling in order to conserve finite resources. Discussion should
be justified, for example potential consequences of more expensive materials, loss of biodiversity and
habitat. (D5)
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Toachieve D3, practical work will have been planned carefully and a wide range of environmental variables
will be selected, investigated and evaluated with minimum support. Reporting will be fluent, clear and
coherent, using correct scientific language and units. Inaccuracies and anomalous results will be identified and
conclusions drawn.
Programme of suggested assignments
The following table shows a programme of suggested assignments that cover the pass, merit and distinction
criteria in the grading grid. This is for guidance and it is recommended that centres either write their own
assignments or adapt any Pearson assignments to meet local needs and resources.
Criteria covered

Assignment title

Scenario

Assessment method

P1, M1, D1

Ecosystems – Structure
and Operation

You are a warden
working at an outdoor
activities centre producing
educational materials for
visitors.

Annotated flow diagram of
an ecosystem

P2, M2, D2

Human Activity – the
Environmental Cost

You are a freelance
Illustrated article on how
environmental writer
human activity affects
submitting an article for ecosystems
publication in a magazine.

P3, M3, D3

Investigating the
Environment

You are an ecologist,
Report on findings from
working for an
site assessment
environmental
consultancy, employed by
a construction company to
carry out an assessment of
land they have purchased.

P4, M4, D4

Environmental Protection You are an information Leaflet on environmental
protection roles and
– the Enforcers and Why officer within Defra
It Needs to Be Done
researching and producing reasons
a leaflet to inform the
public about the role of
agencies in environmental
protection and reasons
for it.

P5, M5, D5

Links to other BTEC units, other BTEC qualifications and other relevant units and
qualifications
This unit forms part of the BTEC in Applied Science suite. This unit has particular links with units in the BTEC
Applied Science suite:
Level 1

Level 2

Level 3

Making Scientific Observations and
Measurements

Biology and Our Environment

Science for Environmental Science
Technicians

Eco-Friendly Energy

Health Applications of Life Science
Growing Plants for Food

This unit also has links with GCSEs in Science.
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The unit may provide links with the National Occupational Standards (NOS) in Laboratory and Technical
Activities at Level 2 and the NOS in Laboratory Science at Level 2 (see Annexe E for mapping).

Essential resources
Learners should have access to a range of environmental resources, similar to those used for GCSE science
courses. Learners will also require access to a science laboratory and a suitable outdoor area from which
they can collect appropriate samples for analysis. For research purposes and the professional production of
evidence, access to suitable books, periodicals, CD ROMs, the internet and suitable software packages is
desirable.

Employer engagement and vocational contexts
Visits to and from companies, agencies and organisations involved with managing the environment and
environmental issues would be useful in delivering this unit. Governmental and non-governmental agencies
are usually willing to come in and give presentations on their roles and visits to AONBs (Areas of Outstanding
Natural Beauty), National Parks, Nature Reserves, SSSIs (Sites of Special Scientific Interest); are easy to
arrange, with speakers readily available.

Indicative reading for learners
Textbooks

As for Units 3 and 6 plus the following:
Association for Science Education – Investigating the Environment KS3/4 (ASE,1996) ISBN
9780863572548 Dickinson G and Murphy K – Ecosystems, Routledge Introductions to Environment
Series, 2nd Edition
(Routledge Taylor and Francis Group, 2007) ISBN 9780415332798
Kemp D D – Exploring Environmental Issues: An Integrated Approach (Routledge Taylor and Francis
Group, 2004) ISBN 9780415268646
Morgan S – Waste and Recycling Sustainable Futures Series (Evans, 2005) ISBN 9780237527709
Smith T and Smith R – Elements of Ecology International Edition, 6th Edition (Pearson,
2005) ISBN 9780321410290
Stringer J – Energy Sustainable Futures Series (Evans, 2005) ISBN 9780237527624
Journals

The Ecologist Journal of Ecology
Websites

www.countrysidegov.uk

Countryside Agency

www.environment-agency.gov.uk

Environment Agency

www.foe.co.uk

Friends of the Earth

www.geenpeace.org.uk

Greenpeace

www.narturalengland.org.uk

Natural England

www.nbn.org.uk

National Biodiversity Network

www.nerc.ac.uk

Natural Environment Research Council
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www.recoup.org

Recoup (a leading authority on plastics packaging
recycling)

www.rsc.org/chemsoc/gcn/about.htm

The Green Chemistry Network (GCN)

www.uk-environmentdirectory.co.uk

Selected directory of UK environmental links

Delivery of personal, learning and thinking skills (PLTS)
The following table identifies the PLTS that have been included within the assessment criteria of this unit:
Skill

When learners are …

Independent enquirers

[IE1] identifying questions to answer when researching environmental protection
[IE2] planning and carrying out investigations in a safe manner

Team workers

[TW1] working together in teams to carry out the ecosystem monitoring

Self-managers

[SM3] organising time and resources and prioritising actions when producing the
ecosystem poster

Effective participators

[EP1,6] discussing issues associated with human activities and their influences on
the environment.

Although PLTS are identified within this unit as an inherent part of the assessment criteria, there are further
opportunities to develop a range of PLTS through various approaches to teaching and learning.
Skill

When learners are …

Independent enquirers

[IE3] exploring waste disposal from different perspectives
[IE4] analysing and evaluating information on pollution

Creative thinkers

[CT4] questioning their own and other learners’ assumptions regarding the
environmental demands of teenagers in developed and undeveloped countries
[CT5] trying out alternative procedures when practising techniques to use in
monitoring ecosystems

Reflective learners

[RL4] inviting feedback on enforcer/transgressor role play and dealing positively
with the outcome(s)

Team workers

[TW5] taking responsibility, showing confidence in themselves and their
contribution when carrying out the enforcer/transgressor role play in relation to
environmental protection.

Self-managers

[SM5] dealing with competing pressures – personal and unit related

Effective participators

[EP1] discussing population growth and demands and seeking possible resolutions
to environmental demands.
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Functional Skills – Level 2
Skill

When learners are …

ICT – Use ICT systems
Select, interact with and use ICT systems
independently for a complex task to meet a
variety of needs

selecting and using information from ecosystem monitoring to
produce reports

Manage information storage to enable
efficient retrieval

managing and storing data from fieldwork and laboratory
investigations

ICT – Find and select information
Select and use a variety of sources of
selecting and using information to research how human activity
information independently for a complex task influences ecosystems and the role of agencies in protecting the
environment
ICT – Develop, present and
communicate information
Enter, develop and format information
independently to suit its meaning and
purpose including:
●

text and tables

●

images

●

numbers

●

records

using information such as data and images obtained from
fieldwork and laboratory investigations

Bring together information to suit content
and purpose

bringing the information together for the report on ecosystem
monitoring

Present information in ways that are fit for
purpose and audience

producing posters, articles, scientific reports and leaflets

Mathematics
Identify the situation or problem and the
mathematical methods needed to tackle it
Draw conclusions and provide mathematical
justifications
English
Speaking and listening – make a range of
contributions to discussions and make
effective presentations in a wide range of
contexts

analysing data for various ecosystem monitoring techniques
drawing conclusions based on data analysis for various ecosystem
monitoring techniques
taking part in discussions about the long term effects of human
activity on the environment

Reading – compare, select, read and
understand texts and use them to gather
information, ideas, arguments and opinions

researching how human activities influence ecosystems and the
role of agencies in environmental protection

Writing – write documents, including
extended writing pieces, communicating
information, ideas and opinions, effectively
and persuasively

writing an article on how human activities influence ecosystems
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writing a scientific report on ecosystem monitoring.
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Aim and purpose
This unit enables learners to investigate concepts related to plant physiology and factors related to growing
plants for the purpose of food production, such as where food plants are grown, plant breeding technology
and the use of fertilisers.

Unit introduction
It is important for learners to have knowledge and understanding of the structure and function of plants and
their role as sources of food for both animals and humans. This is particularly important where learners want
to progress to careers in food science, manufacturing, environmental management, animal management and
land-based industries.
The unit explores the relationship between the structure and function of plants, their types of cells, how
they store food and their relationship to the environment and country where they are grown. This theme
is further explored by investigating the relationship between food production, the population it supports and
economic factors. It will enable learners to discuss topical subjects such as genetically modified crops and the
use of organic and inorganic fertilisers.
The unit will enable learners to understand and give examples of plant breeding and of the technology used.
Technicians/assistant practitioners working within this field of study need an underpinning knowledge which
includes the current issues facing society such as global warming, genetic engineering, food distribution, plant
production for fuel usage and fair trade.
In this unit learners will also explore the growth of the organic food industry, farmers’ markets, organic boxes
delivered to homes and the growth of sustainable farming.
This unit links closely with environmental issues and global issues related to sustainable development and the
environment, the use of inorganic fertilisers and their effects on ecosystems.

Learning outcomes
On completion of this unit a learner should:

1

Be able to investigate the structure and function of the main components of plants

2

Know where the major food plants of the world are grown

3

Know the economic relationship between food production and population size

4

Be able to investigate the role of plant breeding and technology

5

Know the effects of a range of fertilisers on food production.
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Unit content
1 Be able to investigate the structure and function of the main components of plants
Plant cell structure in relation to food production and storage: cell wall; cytoplasm; vacuole;
chloroplasts; root; stem; leaves and their role in photosynthesis
Reproductive organs: flowers; seeds; fruits
Energy stores: stem; root; fruits; seeds; leaves
Types of stored materials: starches; sugars; oils; proteins
Importance of using plants for food: source of vitamins (for both humans and animals)

2 Know where the major food plants of the world are grown
Cereals: types, eg wheat, barley, rice, maize, millet; other starch-storing plants, eg pseudo-cereals, potato,
tropical plants, cassava, plantain
Oil-producing plants: oil-bearing seeds; palm oil; olive oil
Protein-producing plants: legumes; beans; peas
Sugar-storing plants: types, eg sugar cane, sugar beet, fruit sugars, nectar

3 Know the economic relationship between food production and population size
Food production: issues, eg population, climate change, market and retail influence
The importance of food production in the following terms: political; economic; environmental,
eg sustainability, organic versus non-organic; European policies in agriculture; common agricultural policy;
fair trade; GAT; GAP; use of cash crops; biofuels taking food crops
Collapse in food production: countries affected, eg Eritrea and Ethiopia

4 Be able to investigate the role of plant breeding and technology
Plant-breeding crops: uses, eg wheat, rice, sugar beet, fruit; types of reproduction in plants; history of
selective breeding in plants
Genetic modification of food crops: gene transfer and manipulation; polyploidy in fruits and cereals;
chemically and physically induced mutation

5 Know the effects of a range of fertilisers on food production
Fertilisers: nitrogen, phosphorus, potassium; organic versus non-organic fertilisers; the growth of
the organic food sector; farmers’ markets; organic food boxes; the problems with the overuse of fertilisers,
eg eutrophication, fertiliser burn
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Assessment and grading criteria
In order to pass this unit, the evidence that the learner presents for assessment needs to demonstrate that
they can meet all the learning outcomes for the unit. The assessment criteria for a pass grade describe the
level of achievement required to pass this unit.
Assessment and grading criteria
To achieve a pass grade the
evidence must show that the
learner is able to:

P1

Identify the structure
and functions of plant
components in relation to
food production

To achieve a merit grade the
evidence must show that, in
addition to the pass criteria,
the learner is able to:

To achieve a distinction grade
the evidence must show that,
in addition to the pass and
merit criteria, the learner is
able to:

M1

Describe the structure
and functions of plant
components in relation to
food production

D1

Explain the structure
and functions of plant
components in relation to
food production

M2

Describe how the materials
are stored in the plant

D2

Explain how these materials
are used for food production

Compare the advantages and
disadvantages of the major
food crops, particularly in
terms of nutritional value

[IE1]
P2

Carry out practical
investigations into the
materials which are stored in
plants
[TW1]

P3

Outline where the major
food plants of the world are
grown, noting the climate
and typical production figures

M3

Compare the major food
crops across the world,
indicating the relationship
between climate, food
production and population

D3

P4

Identify issues relating to food
supply in national and global
terms

M4

Assess the influence of
economic, political and
environmental factors on
food production

D4 Analyse the influence of food
plants on the demography of
the world

M5

Explain the plant-breeding
techniques that have led to
‘improved’ varieties of major
food plants

D5

Evaluate the advantages
and disadvantages of plantbreeding technologies

M6

Compare the effect of
D6
organic and non-organic
fertilisers on food production.

Evaluate the problems
associated with overuse of
fertilisers.

[IE1]
P5

Carry out an investigation
into plant-breeding
technologies
[IE1]

P6

Describe the effects of
particular fertilisers on food
production.
[EP1]

PLTS: This summary references where applicable, in the square brackets, the elements of the personal,
learning and thinking skills applicable in the pass criteria. It identifies opportunities for learners to demonstrate
effective application of the referenced elements of the skills.

Key

IE – independent enquirers RL – reflective learners

SM – self-managers

CT – creative thinkers

EP – effective participators

TW – team workers
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Essential guidance for tutors
Delivery
This unit should be assessed, wherever possible, through a programme of scientific investigative assignments
so that learners can build up a portfolio of evidence to meet the needs of the grading criteria.
Learners will first study some pure science related to the main components of plant cells and then apply the
knowledge gained in the other outcomes. This includes widening their appreciation of how growing sufficient
food is of world wide concern. The influences on growing food such as climate, fertilisers and not least politics
are all considered.
Specialist speakers would help to put the topic of plants for food into context. It is accepted that outside
speakers present problems in terms of arrangements but often there are tutors within other departments
who have useful specialist knowledge. They are just as valuable in giving learners a wider perspective on a
topic and have the advantage of knowing how to direct their material to learners.
Learning outcome 1 looks at plant structure starting at cellular level, through to organs, the materials stored
in them and their importance as a source of food. This sets the scene for the later outcomes. This outcome
can be tackled through practical work using photomicrographs and slides to show cell structure. It is worth
allocating time for learners to make their own slides and to cut open a variety of fruits and seeds, look at their
structure and take samples for food testing.
Learning outcome 2 lends itself to input from a guest speaker to be followed up by independent learner
research. There are usually some interesting posters and DVDs on this topic. Geographers and health and
social care and catering departments are good sources of information when dealing with this outcome. It is
important that the learners get the chance to see and handle the foods being mentioned in this outcome.
A visit to a fresh food market or supermarket will be useful in this respect. It can then be followed up by
research work by the learners.
Learning outcome 3 can be challenging as most of the economics and politics here may not form an directly
important part of the learner’s life, however it is presently very topical and helps to put the unit in global
context. Again, input from speakers who work for food organisations is invaluable. If this is not possible then
use the expertise within your centre and the resources they have. There is a large amount of visual material
about food production and the influence politics/economics have on this. There is also no end of material
on the effects of the collapse of food production and its consequences. Introduce this section with as much
speaker input and visual material as possible then get the learners to do some research. They will then be in a
position to hold discussions and debates within the their group and so meet the associated criteria.
Learning outcomes 4 and 5 could be tackled together if the role of plant breeding and the technology of
genetics is considered in light of improving food production. This leads into the effects of using genetically
modified plants, fertilisers and the debate on the overuse of fertilisers. Getting the learners to visit farmers’
markets and talking to farmers etc may be possible in some parts of the country. If not use the publicity
material put out by different associations working with the farm market movement, fertiliser producers. Again
encourage the learners to do some research and then give them time to discuss and debate the subject areas
of these outcomes before they tackle the grading criteria.
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Outline learning plan
The outline learning plan has been included in this unit as guidance and can be used in conjunction with the
programme of suggested assignments.
The outline learning plan demonstrates one way in planning the delivery and assessment of this unit.
Topic and suggested assignments/activities and/assessment
Introduction to unit content and safety briefing
Formal teaching: plant cell structure relating to food production and storage using DVDs etc to illustrate the
theory.
Demonstration: use of microscope and slide making
Learner activity: Learners make simple slides, use a microscope.
Learner activity: Use microscope to study prepared slides
Learner activity: Use photomicrographs etc to complete study.
Homework: Research importance of plants as food sources.
Recap: plant structures/reproductive organs/energy stores/types of food stored – use a quiz by putting the group
into teams to make it interesting.
Assignment 1: How Do Plants Make Food? (P1, M1,D1, P2, M2, D2)

Food science technician investigating materials which are stored in plants.
Practical investigation and report
Guest speaker/staff from another department/tutor with special interest or knowledge to cover the major plant
foods and where they are grown
Follow up: Group discusses food production figures in different countries and the size of their populations.
Learner activity and home study: Research the climates where the major food groups are grown; research the
nutritional values of the major food crops
Discuss the results of the group’s research.
Assignment 2: Enough to Eat? (P3, M3, D3, P4, M4, D4)

Environmental advisor reporting on countries that can and cannot feed their population.
Written report
Formal teaching: plant breeders/visits to plant breeding establishments or laboratories if possible.
Use DVDs and any other material that research labs etc will release or can be found on websites.
Group discussion about the points raised. Discuss the plant breeding techniques used and the implications of the
plant breeding technologies.
Home study: Learners produce summary sheet/poster/power point presentation of the main points raised.
Informal presentation and discussion of their home study work.
Introduce Assignment 3: How Should We Breed Plants? (P5, M5, D5)
Biotechnologist researching the various plant-breeding technologies
Speakers from organic organisations, farmers etc. Visits to farmer’s markets, supermarkets, if not show them
videos from different kinds of plant food production organisations then:
Set up the group into teams, each team to look at one aspect of this outcome eg a) fertilisers; b) organic
growers; c) farmer’s market; d) pressure on countries to produce food for rich countries etc.
Research carried out and groups report back their findings.
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Topic and suggested assignments/activities and/assessment
Recap their research and findings and discuss how to approach the final assignment.
Assignment 4: Are Fertilisers a Good Thing? (P6, M6, D6)

A newspaper reporter is looking at fertilisers. Written as a newspaper article
Workshop sessions for completion/revision of assignments – possibly put these in 2-hour slots in the sessions
after an assignment has been handed out.

Assessment
All the pass criteria must be met in order for a learner to achieve this unit.
Work related activities would be an excellent way of gathering evidence for this unit but there can be
problems with work experience in agriculture and horticulture. Firms which produce fertilisers or laboratories
associated with plant breeding research do not always welcome visitors. This means the learners’ practical
work may have to be from experiments within the centre’s laboratories, from speakers and research using
various sources.
The tutor should encourage the learners to be imaginative in the way they present their work. The use of and
recording of practical work will be important and the learners could use presentations, written work, posters
etc to meet the other grading criteria.
P1 can be achieved through practical work using microscope slides, both pre-prepared and made by the
learners, photomicrographs and electron microscope material from websites. There is no need for the
learners to write out the experiment as the emphasis is on identifying the structures and functions of the
structures they observe. Teaching the learners how to produce descriptive annotated diagrams is a good
way of meeting P1 and M1. Combine this with a presentation relating what they see to food production
accompanied by an explanation then meets D1.
It is possible that the assignment for P1, M1, D1 might also cover P2, M2 and D2. These latter criteria are
again based on practical work where food tests can be carried out on all kinds of plant material which forms
the basis of the food we eat, including those foods imported from abroad.
Again writing up experimental work is not required, it is the results and conclusions which are important. The
results lend themselves to presentation by way of charts (P2) along with a description of how the food stuff is
stored – as oil, carbohydrates, fats, proteins etc (M2). This relates well with the food tests completed for P1.
As the learner does M2 an explanation of how these stored materials are used (for example to make cooking
oil) gives learners the information to meet D2.
Remember to use the overseas/background experiences of the learners in your group. Cassava, plantain,
sweet potatoes, millet may not be familiar to some groups of learners but will be the staple diet of some
learners. This is a wonderful source of information especially in preparing and cooking such foodstuffs.
P3 requires the learner to look at food production in a world wide context. Learners will need some careful
guidance here otherwise it becomes just a written piece of work downloaded from the web. If discussion
sessions are used and the learners discuss how they can tackle the work then some interesting ideas will
emerge. Although each learner must produce their own work for assessment, working in groups to research
where the major food groups are grown and comparing climate and population, will help the learners
appreciate the influences on food production (M3). D3 can be achieved by learners producing a chart
comparing the nutritional values of the major food crops. Again, using websites and information from the
catering and health and social care departments within your centre will give access to lots of information. The
learners can also look at how this information is displayed to give them ideas for their own work.

152

Pearson BTEC Level 2 Diploma in Applied Science
– Issue 2 – December 2017 © Pearson Education Limited 2017

P4 can be approached by including it as part of P3, so the learners look at worldwide food production and
at the same time consider how the food production is affected nationally and globally. It would make a very
good visual presentation showing where food is produced and what affects its production. M4 must get
learners to concentrate on assessing influences on food production. This is quite difficult as they must look at
the economic, political and environmental factors and careful guidance will be needed. It might be that using
case studies for M4 will be the best approach. The same may also apply to D4. Here, analysis of food plants
on the demography of the world is required. Learners will find this difficult as analysis is a higher order skill, so
prepared case studies will help. Make sure analysis has been carried out rather than just a repetition of facts.
P5 is a research project for the learner and an initial visit to a plant breeding establishment would make an
ideal start to this section of work. Realistically this may not happen but it is worth trying to get information
from a suitable organisation and using it in case studies to get the learners started. The assessor should
encourage the learner to use their imagination as to how they present their information. For M5, the learner
could give a presentation to their peers explaining what ‘improved’ food plants actually means. The assessor
should be careful to assess against the criteria for M5 rather than how well the learner talks and presents their
material. For D5, all the information gathered needs to be analysed and then evaluated. The assessor should
make sure both advantages and disadvantages are given in the evaluation.
Fertiliser companies will usually provide plenty of information which will help learners achieve the final
assessment criteria. Learners can look at how companies present their information and choose an interesting
way of meeting the criteria for P6. There are also consultants whose work consists of visiting farmer’s fields
to decide when and in what quantities fertiliser should be applied. They often work for companies producing
the fertiliser and might be persuaded to talk to the learners. Comparing organic and non-organic fertilisers
and their effects is easily presented as a chart and the learners can then add comments about what happens
if fertilisers are overused (M6 and D6). The organisations promoting organic food growing are very useful
sources of information and will give learners another perspective on the use of fertilisers. When assessing this
work make sure the learners have evaluated the problems associated with overuse of fertilisers and have not
just given a description.
Programme of suggested assignments
The following table shows a programme of suggested assignments that cover the pass, merit and distinction
criteria in the grading grid. This is for guidance and it is recommended that centres either write their own
assignments or adapt any Pearson assignments to meet local needs and resources.
Criteria covered

Assignment title

Scenario

Assessment method

P1, M1, D1, P2, M2, D2 How Do Plants Make
Their Food?

You are a food science
Practical investigation and
technician investigating report
materials which are stored
in plants.

P3, M3, D3, P4, M4, D4 Enough to Eat?

You are an environmental
adviser reporting on
countries that can
and cannot feed their
population.

Written report

P5, M5, D5

How Should We Breed
Plants?

You are a biotechnologist
researching the
various plant-breeding
technologies.

Investigation and
presentation

P6, M6, D6

Is Fertiliser a Good Thing? You are a newspaper
Newspaper article
reporter writing an article
comparing fertilisers.
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Links to other BTEC units, other BTEC qualifications and other relevant units and
qualifications
This unit forms part of the BTEC in Applied Science suite. This unit has particular links with units in the BTEC
Applied Science suite:
Level 2

Level 3

Biology and Our Environment

Science for Environmental Technicians

Health Applications of Life Science

This unit also have links with GCSEs in Science.
The unit may provide links with the National Occupational Standards (NOS) in Laboratory and Technical
Activities at Level 2 and the NOS in Laboratory Science at Level 2 (see Annexe E for mapping).

Essential resources
A range of laboratory equipment will be needed for this unit, as for GCSE Biology and Key Stage 4 Science.
Reagents to enable food tests to be carried out will be important, as will a range of different crops to test.
Tutors may wish to grow a crop under a range of conditions.
Access to IT facilities will be important in the presentation of both primary and secondary data. Internet sites
will be useful to investigate global climate and crops.
Many GCSE Science or Biology textbooks contain the information needed for this unit.

Employer engagement and vocational contexts
Visiting speakers from the food industry, or visits/placements to the industry, would be useful to put the unit in
a vocational setting.

Indicative reading for learners
Textbooks

As for Units 3 and 6 plus the following:
Conklin A and Stilwell T – World Food: Production and Use (Wiley-Blackwell, 2007) ISBN 9780470043820
Coultate T P – Food: The Chemistry of Its Components (Royal Society of Chemistry, 2008)
ISBN 9780854041114
Lean M – Fox and Cameron’s Food Science, Nutrition and Health (Hodder Arnold,
2006) ISBN 9780340809488
Websites

www.mbgnet.net/bioplants/food.html

Plants making food

www.nutritiondata.com

Nutrition data

www.pecad.fas.usda.gov

Global crop production

www.who.int/foodsafety/biotech/en

World Health Organization
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Delivery of personal, learning and thinking skills (PLTS)
The following table identifies the PLTS that have been included within the assessment criteria of this unit:
Skill

When learners are …

Independent enquirers

[IE1] identifying questions to answer when researching plant structure and
functions and the main food plants in the world

Team workers

[TW1] testing for food reserves, carrying out experiments with others

Effective participators

[EP1] debating the use of fertilisers.

Although PLTS are identified within this unit as an inherent part of the assessment criteria, there are further
opportunities to develop a range of PLTS through various approaches to teaching and learning.
Skill

When learners are …

Independent enquirers

[IE2] researching the ways plants produce food

Reflective learners

[RL1] assessing their own assignments, identifying opportunities for improvement

Self-managers

[SM2] organising practical work, working towards goals showing commitment.
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Functional Skills – Level 2
Skill

When learners are …

ICT – Use ICT systems
Select, interact with and use ICT systems
independently for a complex task to meet a
variety of needs

selecting and using ICT systems to research and produce an
article

ICT – Find and select information
Select and use a variety of sources of
researching data to analyse food production and needs
information independently for a complex task
ICT – Develop, present and
communicate information
Enter, develop and format information
independently to suit its meaning and
purpose including:
●

text and tables

●

images

●

numbers

●

records

Present information in ways that are fit for
purpose and audience

selecting information and formatting it to produce an article or
report

displaying results in an appropriate format

Mathematics
Identify the situation or problem and the
mathematical methods needed to tackle it

weighing and measuring accurately throughout practical work

Select and apply a range of skills to find
solutions

comparing food production statistics and needs in different
countries

Interpret and communicate solutions to
practical problems in familiar and unfamiliar
routine contexts and situations

interpreting and displaying results from investigations on food
production

English
Speaking and listening – make a range of
contributions to discussions and make
effective presentations in a wide range of
contexts
Reading – compare, select, read and
understand texts and use them to gather
information, ideas, arguments and opinions
Writing – write documents, including
extended writing pieces, communicating
information, ideas and opinions, effectively
and persuasively
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presenting the results of an investigation
taking part in group discussions
researching world food production
understanding various texts and forming opinions on information
gathered
writing a report for an investigation, with an evaluation and results
writing a letter to an organisation requesting information.
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Aim and purpose
This unit will enable learners to use a variety of scientific processes to analyse evidence gathered from a crime
scene. Learners will also develop understanding of the relationship between forensic science and the law.

Unit introduction
The door opens and the room is in disorder, a window is open and something is missing; on the table is a
piece of paper and by the table a length of fibre has been trapped. What has happened here? Who carried
out the dreadful deed?
Forensic science is the application of scientific methods and processes used for the purposes of the law. It
provides impartial scientific evidence to assist in a criminal investigation and court trial. Forensic science is a
multidisciplinary subject drawing principally from physics, biology and chemistry but also from anthropology,
psychology, dentistry/odontology and engineering, just to name a few.
This unit will give learners the opportunity to learn how to process a crime scene, taking into account different
aspects of health and safety, handling and preservation of the evidence found, and teamwork. They will learn
how to analyse the evidence using a number of different biological, physical and chemical techniques. It is
intended that the unit will build on aspects of applied biology, applied chemistry and applied physics core units
and will extend learners’ knowledge of a range of practical applications. Learners will also be introduced to
the concept of the criminal justice system and expert witness testimony. It is important, during the delivery
and assessment of this unit, that the learner takes on the identity of someone employed within the forensic
science industry or organisation.
In a criminal investigation, scene of crime officers (SOCOs) process the crime scene and collect evidence
from the scene, victim and/or suspects. The evidence is then sent to a laboratory, where several forensic
scientists examine and analyse it. Both SOCOs and scientists may be required to give evidence in court.

Learning outcomes
On completion of this unit a learner should:

1

Be able to investigate a scene-of-crime

2

Be able to use appropriate scientific techniques to analyse evidence which has been collected from the
scene-of-crime

3

Understand the relationship of forensic science to the law, including the criminal justice system.
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Unit content
1 Be able to investigate a scene-of-crime
Health and safety: hazards and risks at the scene and in the lab; biohazards; sharps; control and
regulation, eg relating to personal protective equipment (PPE), risk assessment, Control of Substances
Hazardous to Health (COSHH)
The scene of crime: initial assessment; securing the scene; recording and documenting the scene; search
techniques
The evidence: searching for and targeting evidence; recording and documenting evidence; processing and
analysing evidence; collecting and recovering evidence; packaging and labelling evidence; transporting
evidence and chain of continuity; contamination of the scene and evidence; anti-contamination methods

2 Be able to use appropriate scientific techniques to analyse evidence which has been
collected from the scene-of-crime
Hair: human/animal (types; structures and characteristic features); comparison microscopy
Fingerprints: patterns; characteristics; identification/comparison techniques
Blood and body fluids: components of blood, semen and saliva; identification/comparison; enhancement
techniques; presumptive and conclusive tests; blood and enzyme group types
DNA profiling: DNA fingerprinting; national DNA database; DNA extraction and the polymerase chain
reaction (PCR) process
Entomology: lifecycle of insects; breakdown of body tissues; time and location of death
Anthropology/odontology: bones and artefacts; structure and layout of teeth; used in mass
disasters Marks and impressions: footprint casting; tool marks; identification/comparison
Trace evidence: types, eg fibres, glass and paint; identification/comparison; methods of analysis, eg paper
chromatography, colorimetry, comparison microscopy
Blood pattern analysis: blood splatter; volume; direction; force
Toxicology: drugs; alcohol; poisons; identification/comparison; methods of analysis

3 Understand the relationship of forensic science to the law, including the criminal
justice system
The forensic scientist: the role of the forensic scientist; professional ethics; the expert witness
Reporting the statement in court: name; qualifications and experience; outline of circumstances and aim
of investigation; list of exhibits collected and analysed; description and evaluation of the work carried out
and techniques used; results and interpretation of the evidence; conclusions
The criminal investigation: types of crime; criminal investigation procedures/practice; quality and
significance of evidence
Interviewing techniques: witnesses; victim; open/closed question techniques
The criminal justice system: the law and court system; the trial process and rules of evidence;
sentencing and the penal system; crime prevention and treatment
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Assessment and grading criteria
In order to pass this unit, the evidence that the learner presents for assessment needs to demonstrate that
they can meet all the learning outcomes for the unit. The assessment criteria for a pass grade describe the
level of achievement required to pass this unit.
Assessment and grading criteria
To achieve a pass grade the
evidence must show that the
learner is able to:

To achieve a merit grade the
evidence must show that, in
addition to the pass criteria,
the learner is able to:

P1

Carry out an investigation to M1
collect evidence from a crime
scene
[TW1]

P2

Demonstrate the most
appropriate methods
to record and preserve
evidence from the crime
scene
[CT2, 3]

P3

Produce a simple plan to
analyse biological, chemical
and physical evidence from
the crime scene
[IE1, 2, 4]

M2

P4

Carry out experiments to
analyse biological, chemical
and physical evidence from
the crime scene
[EP3; SM2,3]

M3 Describe the patterns found
from the evidence and make
connections

P5

Outline the results of the M4
investigation as a statement to
the court
[EP2, 5, 6]

P6

Discuss the role of the
Forensic Science Service in
the criminal justice system.
[IE3]

To achieve a distinction grade
the evidence must show that,
in addition to the pass and
merit criteria, the learner is
able to:

Describe the processing of a
crime scene, explaining how
the techniques used obtained
valid forensic evidence

D1 Evaluate the processing of
a crime scene, interpreting
how the valid evidence
collected could be used in a
criminal investigation

Produce a detailed plan to
analyse biological, physical
and chemical evidence from
the crime scene

D2

Assess the potential risks
associated with analysing
biological, physical and
chemical evidence from a
crime scene

D3

Explain the patterns found
from the evidence and make
connections

D4

Justify the conclusions drawn
from the investigation as a
statement to the court

Explain the conclusions
drawn from the investigation
as a statement to the court

M5 Identify the links between the D5
Forensic Science Service and
the criminal justice system.

Explain the relationship
between the Forensic
Science Service and the
criminal justice system.

PLTS: This summary references where applicable, in the square brackets, the elements of the personal,
learning and thinking skills applicable in the pass criteria. It identifies opportunities for learners to demonstrate
effective application of the referenced elements of the skills.

Key

IE – independent enquirers RL – reflective learners

SM – self-managers

CT – creative thinkers

EP – effective participators

TW – team workers
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Essential guidance for tutors
Delivery
This unit is an introductory overview of forensic science and will allow learners to progress onto the
Pearson BTEC Level 3 qualifications in Applied Science (Forensic Science). The purpose of this unit is to
develop knowledge and skills in the underlying concepts of biological, physical and chemical analysis, and
to apply this knowledge to applications in forensic science. The material in this unit should be introduced
through a programme of tuition, guided learning and practical activities. This unit should be delivered,
wherever possible, through a practical investigatory approach, to enable learners to develop their skills and
understanding of fundamental concepts required for further development in the area of forensic science.
Delivery strategies should reflect the nature of the practical investigative work involved in the forensic science
workplace by setting applicable crime scenarios and case studies.
A range of teaching and learning methods may be used including:
●

processing of a mock scene of crime

●

individual, pair and group practical investigations

●

use of ICT to produce reports and analyse results

●

use of internet sites and textbooks to research

●

group oral presentations

●

case study seminars

●

class and group discussions

●

peer review and feedback

●

interview and court role play

●

producing posters and information leaflets

●

use of videos and DVDs

●

industrial visits and guest speakers.

It is by no means necessary for the completion of this unit for learners to analyse human blood. We have
included in Annexe J information on how microscale science products can be used to replicate particular parts
of the Unit content that may otherwise be difficult to achieve practically.
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Outline learning plan
The outline learning plan has been included in this unit as guidance and can be used in conjunction with the
programme of suggested assignments.
The outline learning plan demonstrates one way in planning the delivery and assessment of this unit.
Topic and suggested assignments/activities and/assessment
Introduction to unit content and group discussion of scenario (video or DVD)
Class and group discussions to plan team and equipment for crime scene
Workshop session
Health and safety for investigators, police and public
Risk assessments
Class, demonstrations and group practicals for taking: fingerprints, tool marks, graphology, footprints
Risk assessments
Research into fingerprints, tool marks, graphology etc
Internet/library/DVDs
Industrial visits and guest speakers
Forensic Science Service/police
Assignment 1: The Scene of Crime (P1, P2, M1, D1)

Processing a mock crime scene/preserving evidence
Preparation of crime scene kit, locating evidence, bagging, tagging, photographing and preserving evidence
Risk assessments
Practical workshops to analyse evidence
Assignment 2: Planning the Analysis (P3, M3, D2)
Assignment 3: Experimental Procedures (P4, M4, D3)

Plan the analysis process
Analyse biological, chemical and physical evidence from the scene-of-crime
Group and individual practical work
Notation of results
Risk assessments
Group presentations
Peer reviews and feedback
Research into the Forensic Science Service and the Criminal Justice System
Assignment 4: Your Day in Court (P5, P6, M5, M6, D4, D5)

Interview techniques and court role play
1:1 role play/group role play
Creating information leaflet about relationship between FSS and CJS
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Assessment
This unit is internally assessed. It is essential that a variety of assessment methods is used to give learners the
opportunity to achieve all the outcomes and the full range of grades.
Report writing and giving evidence criteria may be associated with learning outcomes 1, 2 and/or 3.
For P1, pass grade learners must be able to effectively process the crime scene and recover evidence using
the correct techniques. For P2, learners must show that they can document and preserve evidence in the
most suitable way. For M1, learners should be able to fully describe the processing of the crime scene, giving
explanations of how the techniques used helped to obtain valid forensic evidence. For D1, learners must be
able to interpret the meaning of evidence and recognise the relevance of conclusions to a specific case study.
For P3, learners need to draw up a simple plan of how to carry out the analysis. For M2, learners must
produce a detailed plan which takes into account constraints and allows adaptation and modification of
procedures and techniques to overcome problems. To achieve D2, learners must show an understanding of
the potential risks of all the types of evidence collected.
For P4, learners must perform the correct analysis of different types of evidence following specified
procedures to collect, record and process data in an appropriate format. Toachieve M3, learners must match
the outcomes to the objectives of the investigation and interpret qualitative and quantitative data, describing
patterns in data and drawing conclusions from these. For D3, learners must be able to evaluate qualitative and
quantitative data, explaining the patterns and interpreting conclusions.
To achieve P5, learners should prepare a report giving the basic results of the investigation in an appropriate
format. For M4, learners should be able to show an understanding of scientific terminology and draw valid
conclusions from their investigations. For D4, learners must show a high level of scientific knowledge and
justify the conclusions from their investigations.
For P6, they must discuss the role of the Forensic Science Service in relation to the criminal justice system. For
M5, learners should have ideas that are relevant to the criminal investigation, the criminal justice system, the
law and their link to the Forensic Science Service. For D5, learners must be able to explain the relationship
between the Forensic Science Service and the criminal justice system.
Programme of suggested assignments
The following table shows a programme of suggested assignments that cover the pass, merit and distinction
criteria in the grading grid. This is for guidance and it is recommended that centres either write their own
assignments or adapt any Pearson assignments to meet local needs and resources.
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Criteria covered

Assignment title

P1, P2, M1, D1

The Scene of Crime

P3, M3, D2

P4, M4, D3

P5, M5, D4

Scenario

Assessment method

You are a junior member
of the crime scene
investigation team working
for the North Mercia
Police Authority. There
has been a break-in at
the school/college and as
part of the team you must
plan, process, record and
collect evidence from this
crime scene so that you
may be able to apprehend
the people responsible.
Planning the Analysis
As part of the
administration team
working for the
North Mercia Police
Authority you are
responsible for the
planning of the
analysis of evidence from
this type of crime scene.
The evidence must be
processed in a way that
does not waste time or
resources.
Experimental Procedures Working as one of the
laboratory team for the
Forensic Science Service
your job is to analyse
evidence as it comes in
from the crime scene.
Working from the plan
you will carefully analyse
the evidence and collect
the results to see if this
points to a suspect.

Observation of role play/
teamwork

Your Day in Court

Observation of teamwork

P6, M6, D5
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You are a member of the
forensic science team
and you are about to give
evidence in court for the
first time. As part of the
process the whole team
gets together to explain
the role of the Forensic
Science Service (FSS) and
the criminal justice system
(CJS) and to put together
a mock trial so that you
will understand what goes
on in the courtroom.

Observation of evidence
collection
Portfolio evidence:
descriptions of crime
scene, evaluations of
process and evaluations of
problems

Observation of teamwork
Portfolio evidence:
attention to detail in
the plan, changes and
improvements in the plan

Observation of practical
work/behaviour
Portfolio evidence:
experimental details, result
details, interpretation of
results, conclusions and
evaluations

Observation of role play
Portfolio evidence:
explanation of relationship
between FSS and CJS
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Links to other BTEC units, other BTEC qualifications and other relevant units and
qualifications
This unit forms part of the BTEC in Applied Science suite. This unit has particular links with units in the BTEC
Applied Science suite:
Level 1

Level 2

Level 3

Investigating Crime Scenes

Chemistry and Our Earth

Working in the Science Industry

Burning Fire and Safety

Applications of Chemical Substances Scientific Practical Techniques
Chemical Analysis and Detection Biochemistry and Biochemical
Techniques
Genetics and Genetic Engineering
Criminology
Forensic Evidence Collection and
Analysis
Forensic Photography
Criminal Investigation Procedures
Criminal Investigations in Practice

There are links with GCSEs in Science and Additional Applied Science.
The unit may provide links with the National Occupational Standards (NOS) in Laboratory and Technical
Activities at Level 2 and the NOS in Laboratory Science at Level 2 (see Annexe E for mapping).

Essential resources
Access to a range of information resources to complete investigative assignments and case studies will be
essential, including a variety of textbooks, journals, internet sites, CD ROMs and DVDs.

Employer engagement and vocational contexts
It would be helpful to engage with the local police service or forensic science service. Also, organising visits to
industrial laboratories or hospitals would improve the vocational context of this unit.
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Indicative reading for learners
Textbooks

As for Units 3 and 6 plus the following:
Dale W M and Becker W S – The Crime Scene: How Forensic Science Works (Kaplan Trade,
2007) ISBN 9781427796325
Erzinclioglu Z – Forensics (Carlton Books, 2006) ISBN 9781844422128
Evans C – The Casebook of Forensic Detection (Berkley Publishing Group, 2007) ISBN 9780425215593
Genge N – The Science of Crime Scene Investigation: The Forensic Casebook (Ballantine Books,
2004) ISBN 9780091897284
Jackson A and Jackson J – Forensic Science (Pearson Educational, 2008) ISBN 9780131998803
James S and Nordby J – Forensic Science: An Introduction to Scientific and Investigative Techniques
(CRC Press, 2005) ISBN 9780849327476
Langford A, Dean J, Reed R et al – Practical Skills in Forensic Science (Pearson Educational,
2005) ISBN 9780131144002
Moore P – The Forensics Handbook (Eye Books, 2004) ISBN 9781903070352
White P – Crime Scene to Court: The Essentials of Forensic Science (The Royal Society of Chemistry,
2004) ISBN 9780854046560
Journals

Forensic Science International
The Forensic Scientist World – a booklet of Science
Journal of Forensic
Science Real-Life
Crimes magazine
Science and Justice
Websites

www.csr.uk.net

Crime Scene Resources

www.exploreforensics.co.uk

Explore Forensics

www.forensic-pathways.com

Forensic Pathways

www.forensic-science-society.org.uk

Forensic Science Society

www.nesta.org.uk

National Endowment for Science, Technology and
the Arts

www.shambles.net/pages/learning/ScienceP/forensic

Forensic science lesson plans
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Delivery of personal, learning and thinking skills (PLTS)
The following table identifies the PLTS that have been included within the assessment criteria of this unit:
Skill

When learners are …

Independent enquirers

[IE1] identifying questions to answers and problems to resolve when planning
evidence analysis
[IE2] planning and carrying out research, appreciating the consequences of
decisions related to analysis of evidence
[IE3] exploring issues from different perspectives when discussing the criminal
justice system
[IE4] analysing evidence from crime scene investigations, judging its relevance and
value

Creative thinkers

[CT2] asking questions to extend their thinking during the crime scene
investigation
[CT3] connecting their own and others’ ideas and experiences in inventive ways
when recording and preserving evidence

Team workers

[TW1] collaborating with others to work towards common goals when collecting
evidence from a crime scene

Self-managers

[SM2] working towards goals, showing initiative, commitment and perseverance
when carrying out experiments on evidence
[SM3] organising time and resources, prioritising actions when carrying out
experiments on evidence

Effective participators

[EP2] presenting a persuasive case for action when presenting results from the
investigation
[EP3] proposing practical ways forward, breaking them down into manageable
steps when carrying out experiments
[EP5] trying to influence others, negotiating and balancing diverse views to reach
workable solutions when fielding questions regarding statement to court
[EP6] acting as advocate for views and beliefs that may differ from their own when
preparing the statement to court.

Although PLTS are identified within this unit as an inherent part of the assessment criteria, there are further
opportunities to develop a range of PLTS through various approaches to teaching and learning.
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Skill

When learners are …

Independent enquirers

[IE3] exploring issues, events or problems from different perspectives
[IE6] supporting conclusions, using reasoned arguments and evidence

Creative thinkers

[CT1] generating ideas and exploring possibilities
[CT4] questioning their own and others’ assumptions

Reflective learners

[RL3] reviewing progress, acting on the outcomes
[RL5] evaluating experiences and learning to inform future progress

Team workers

[TW5] taking responsibility, showing confidence in themselves and their
contribution

Self-managers

[SM1] seeking out challenges or new responsibilities and showing flexibility when
priorities change.

Effective participators

[EP1] discussing issues of concern, seeking resolution where needed
[EP4] identifying improvements that would benefit others as well as themselves.
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Functional Skills – Level 2
Skill

When learners are …

ICT – Use ICT systems
Select, interact with and use ICT systems
independently for a complex task to meet a
variety of needs
Use ICT to effectively plan work and
evaluate the effectiveness of the ICT system
they have used

using ICT systems to produce reports
using spreadsheets to produce graphs
using appropriate software to create presentations
storing data in folders

Manage information storage to enable
efficient retrieval
Follow and understand the need for safety
and security practices

ICT – Find and select information
Select and use a variety of sources of
undertaking internet research
information independently for a complex task researching practical techniques
Access, search for, select and use ICTbased information and evaluate its fitness for
purpose

ICT – Develop, present and
communicate information
Enter, develop and format information
independently to suit its meaning and
purpose including:
●

text and tables

●

images

●

numbers

●

records

producing reports containing images, graphs, tables etc
producing a report containing graphs, diagrams and tables

Bring together information to suit content
and purpose
Present information in ways that are fit for
purpose and audience
Evaluate the selection and use of ICT tools
and facilities used to present information
Select and use ICT to communicate and
exchange information safely, responsibly and
effectively including storage of messages and
contact lists
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Skill

When learners are …

Mathematics
Understand routine and non-routine
problems in a wide range of familiar and
unfamiliar contexts and situations

analysing data from results

Identify the situation or problem and the
mathematical methods needed to tackle it
Select and apply a range of skills to find
solutions
Use appropriate checking procedures and
evaluate their effectiveness at each stage
Interpret and communicate solutions to
practical problems in familiar and unfamiliar
routine contexts and situations
Draw conclusions and provide mathematical
justifications

English
Speaking and listening – make a range of
contributions to discussions and make
effective presentations in a wide range of
contexts

producing a coherent written report
presenting the statement to court as a speech
participating in group discussions.

Reading – compare, select, read and
understand texts and use them to gather
information, ideas, arguments and opinions
Writing – write documents, including
extended writing pieces, communicating
information, ideas and opinions, effectively
and persuasively
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Aim and purpose
This unit enables learners to investigate concepts such as diagnosis and treatment of diseases or conditions
that occur when the human body systems malfunction, including how pharmaceutical and physical treatments
are used to deal with such malfunctions. Ethical issues surrounding the availability of medicines and treatments
are also considered.

Unit introduction
In this unit learners’ knowledge and understanding and, where practicable, learners’ skills, are developed to
engage in the ‘detective work’ aspect of diagnosing problems which occur in human body systems. Equally,
the unit expands learners’ knowledge and understanding of a range of treatments available, and the principles
of treatment selection based on diagnosis, cost, ethics and availability.
At the end of this unit, learners will understand more fully the processes involved in diagnosis of illness, the
different options for treatment, and the factors which influence the treatment of illness. They will be required
to make judgements based on evidence about likely diagnosis of conditions and will be given scenarios which
will influence the administration of treatment. All examples will require knowledge of the UK system of health
administration. The problems of ‘ethical judgements and decisions’ will be introduced to enable learners to be
informed on contemporary, medically related debate.
The unit introduces the concept of using scientific knowledge and procedures to work out when a human
biological system malfunctions – ie the process of diagnosis and subsequently the use of scientific knowledge
and scientific procedures in the treatment of illness. The assumption that all known treatments are available to
all people is challenged in learning outcome 4 and learners are encouraged to have a view on current issues.

Learning outcomes
On completion of this unit a learner should:

1

Be able to investigate the range of scientific procedures used in diagnosing illness

2

Be able to investigate the scientific principles of treating illnesses and health conditions

3

Know the factors affecting treatments.
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Unit content
1 Be able to investigate the range of scientific procedures used in diagnosing illness
Physical diagnosis: external appearances, eg rashes, swelling; normal range of body temperature
measurements and blood pressure measurements; significance of deviations from these norms; body
scans, eg X-rays, computerised tomography (CT) scans, magnetic resonance imaging (MRI) scans;
endoscopy procedures, eg gastroendoscopy
Biological diagnosis (pathology): microbiological organisms causing disease, eg bacteria, viruses,
parasites; haematology (the cellular structure of blood, and abnormalities) eg leukaemia; chemical analysis
of blood, sputum, urine, faeces, eg urine sugar levels, blood cholesterol levels; cytology (cell
appearance) eg cervical smear tests; genetic investigations (DNA analysis; family history counselling) eg
cystic fibrosis

2 Be able to investigate the scientific principles of treating illnesses and health
conditions
Using therapeutic drugs: the scientific principles of the use of a range of therapeutic drug types;
analgesics, eg paracetamol, aspirin, codeine; anti-inflammatories, eg ibuprofen; antibiotics, eg penicillin,
antihistamine, eg acrivastine; chemical replacement, eg insulin; other groups of drugs, eg cytological
(chemotherapy), antidepressants, stimulants, sedatives, heart drugs
Drug formulations: types, eg cream, ointment, patch, tablet, capsule, oral liquid, injection liquid
Administration of therapeutic drugs: various routes, eg topical, oral, inhalation, intravenous injection,
subcutaneous injection
Using physical therapies: the principles of a range of physical therapies available for treatment of
conditions; surgery, eg appendectomy, radiotherapy, eg cancer treatment; laser therapy, eg short
sightedness; physiotherapy, eg muscular sport injuries; osteopathy, eg back injuries; ‘alternative
therapies’, eg acupuncture; replacement and preventative therapy; the principles of blood and plasma
transfusion; vaccinations; organ transplants

3 Know the factors affecting treatments
Factors: risks, eg side effects, age, allergies, addictive properties, antagonistic treatment regimes,
anaesthesia, surgical procedures; religious views, eg contraception, blood transfusions, individual choice;
ethical, eg judgement of benefit, judgement of continuation of life support, abortions; social, eg cultural
beliefs and values; financial, eg cost of treatment to the National Health Service, allocation of finite
resources, regional availability of resources, waiting lists, private medicine
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Assessment and grading criteria
In order to pass this unit, the evidence that the learner presents for assessment needs to demonstrate that
they can meet all the learning outcomes for the unit. The assessment criteria for a pass grade describe the
level of achievement required to pass this unit.
Assessment and grading criteria
To achieve a pass grade the
evidence must show that the
learner is able to:

P1

Carry out investigations
into biological and physical
procedures used to diagnose
illness

To achieve a merit grade the
evidence must show that, in
addition to the pass criteria,
the learner is able to:

To achieve a distinction grade
the evidence must show that,
in addition to the pass and
merit criteria, the learner is
able to:

M1

Explain the scientific principles D1
underlying the biological and
physical procedures used to
diagnose illness

Evaluate the advantages
and disadvantages of using
biological and physical
procedures to diagnose
illness

M2

Describe how the
therapeutic drugs would be
used to treat given illnesses

D2

Explain why the actions of
therapeutic drugs are used to
treat given illnesses

M3

Describe how physical
therapies would be used to
treat given conditions

D3

Assess, using scientific and
other evidence, which
physical therapies are
effective in the treatment of
conditions

M4

Describe, using scientific
evidence, the particular risks
involved in specified types of
treatments

D4

Explain why some individuals
may choose not to take
advantage of all types of
available treatments

D5

Explain why decisions to give
prescription drugs to some
and not to others are always
controversial.

[IE1, 2; CT3; TW1; EP3,4]
P2

Carry out investigations into
the scientific principles of
therapeutic drugs used to
treat given illnesses
[IE1,2; EP3,4]

P3

Carry out investigations into
the scientific principles of
physical therapies used to
treat given conditions
[IE1,2; EP3,4]

P4

Identify the general risks of
specified treatments
[IE1,2; CT3; RL2; SM2,3]

P5

Identify other factors affecting
the choice and availability of
treatments to patients.

M5 Describe controversial
decisions in prescribing
treatments.

[IE1; CT3; RL2; SM2,3]

PLTS: This summary references where applicable, in the square brackets, the elements of the personal,
learning and thinking skills applicable in the pass criteria. It identifies opportunities for learners to demonstrate
effective application of the referenced elements of the skills.

Key

IE – independent enquirers RL – reflective learners

SM – self-managers

CT – creative thinkers

EP – effective participators

TW – team workers
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Essential guidance for tutors
Delivery
The learning outcomes for this unit should be introduced to encourage the development of both practical
investigative skills and research and enquiry skills.
The learning outcomes lend themselves to topical scenario studies which reflect learners’ experiences and
issues of the moment.
Practical investigations – including measurements of temperature, blood pressure, and microbiological
investigations into the effect of ‘drugs’ on micro-organism growth – will be limited to learning outcomes 1
and 2, but planned investigations into the identification characteristics and the importance of observations in
biological diagnosis of illness should be introduced. So too should the concept of variable efficacy of drugs
with different organisms. Photographic and computer-generated data can be used where it is impractical for
learners to generate primary data.
It is expected that learners will know the basic physical principles of diagnostic equipment, for example
which waves are used in ultrasound and X-rays, and which is less likely to be harmful to the body cells.
Learners should also know that computerised tomography and magnetic resonance imaging provide more
detailed information. Body temperature and blood pressure readings and norms should be explored and the
significance of deviations from accepted norms examined.
Learners should be allowed to plan their own investigations wherever possible, depending on personal
experience and interest. They should be encouraged to engage in research from a variety of sources, not
just the internet. Primary source research should be encouraged wherever possible, for example personal
experiences, local hospital or medical centre open-day visits, private pathology company visits, pharmaceutical
company visits to see equipment and how it is used. Information can be presented in a variety of imaginative
ways to stimulate learners’ interest and the group. Role play can be introduced, for example in learning
outcome 3.
Learners should engage in debate on ethical issues introduced via the legal requirements for the testing
of new compounds prior to clinical trials and introduction as a licensed drug, and the alleged difference in
availability of drugs and treatment in different parts of the country.
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Outline learning plan
The outline learning plan has been included in this unit as guidance and can be used in conjunction with the
programme of suggested assignments.
The outline learning plan demonstrates one way in planning the delivery and assessment of this unit.
Topic and suggested assignments/activities and/assessments
Introduction and outline scheme of work/programme of assignments
Formal teaching: normal physiological values in health, changes in disease; case studies of disease
Practical demonstrations: blood pressure measurement, lung capacity
Practical work: measurements of normal values
Preparation for assessed assignments: carry out practical work, research into normal physiological values
Assignment 1: Procedures to Diagnose Illness (P1, M1, D1)

Further independent research
Formal teaching: therapeutic drugs, formulation and administration
Practical demonstrations: drug preparation
Practical work: preparation of a ‘therapeutic drug’
Preparation for assessed assignments
Assignment 2: Use of Therapeutic Drugs (P2, M2, D2)

Further independent research
Formal teaching: physical therapies
Practical demonstrations/video of physiotherapist at work
Preparation for assessed assignments: investigation of physical therapies
Assignment 3: What Else Can You Do, Doctor? (P3, M3, D3)

Further independent research
Learning outcome 3

Formal teaching: risks of therapeutic drugs and physical therapies
Preparation for assessed assignment: investigation into the risks and religious, cultural and personal reasons for
not taking advantage of therapies
Assignment 4: Risks in Various Treatments (P4, M4, D4)

Further independent research
Formal teaching: controversial decisions in availability of treatment
Role play
Assignment 5: ‘Why Can’t I Be Treated Here?’ (P5, M5, D5)

Further independent research
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Assessment
This unit should be assessed through building a portfolio of scientific investigation, conducted in the context
of working in the medical science field, to establish the coverage of the learning outcomes and the grading
criteria. This should include laboratory reports, leaflets, graphs, charts, visit reports and debate preparations.
The assessment strategies used in this unit need to reflect the evidence required for the grading criteria. They
should use scientific investigative design and building assignments, where communication can be considered
through learners’ presentations of their completed products. Learners’ ideas and creativity should be evident
throughout this unit. Some parts of the unit would suit activities such as courtroom scenarios, role plays and
formal debates, and the tutor should feel free to use all of these as forms of assessment within this unit.
Pass grade learners will require significant assistance from a tutor to achieve all the outcomes of the unit. A
brief must be provided to guide learners through the requirements of the unit. Availability of the internet and
relevant information will help the learners to achieve the outcomes. The practical work is likely to be carried
out with support from the tutor to solve straightforward problems. A limited range of resources will be used
in order to produce the work. The work needs to be broken down into manageable pieces.
Grading criteria P1, P2 and P3 look at the scientific diagnosis and treatment of disease. Toachieve P1, normal
physiological values found in healthy individuals can be investigated using appropriate practical techniques
according to the equipment and expertise available. For P2, the types of therapeutic drugs available by
prescription and over the counter can be investigated for their different uses. To achieve P3, learners will
investigate physical therapies that can be used instead of or with drug therapy to cure, arrest the disease or
control the symptoms. At least two procedures, illnesses or therapies should be investigated.
Grading criterion P4 is a crossover from science to ethics. Toachieve this the learner must identify the risks
involved with specific treatments, keeping in mind the ethical, religious and personal reasons why some
individuals choose not to take these treatments. P5 looks at the ethical side of access to medicine, so to
achieve this an awareness of the variations of treatment due to geographical area and availability of finances
can be discussed using role play and written report.
Merit grade learners will work with more independence. They will carry out research with little guidance and
will be able to plan and carry out practical work to solve more complex problems or using a range of practical
techniques. The descriptions of the issues in the range will be more detailed, showing an understanding of the
concepts involved. Merit grade learners will be able to link ideas from different areas and discuss the impact of
a variety of factors on an issue, such as administering drugs and treatments. A range of resources will be used.
For M1, learners need to explain the science behind the procedures investigated for P1 to diagnose illness.
Toachieve M2, therapeutic formulations and administration of medicines can be investigated. For M3, an
investigation into how physical therapies work and the possibilities of alternative therapies can be discussed.
To achieve M4, the risks and other reasons why some people might not take advantage of available
treatments, including religious, cultural and personal reasons, can be discussed and a report can be written.
For M5, the moral and ethical issues of treatment not being available to all can be discussed and reported.
Distinction grade learners will use the tutor as a resource when necessary. They will use a wide range of
resources and analyse the information from them to produce fluent explanations and discussions.
To achieve D1, learners will use the information gathered about procedures to diagnose illness and to
evaluate which diagnostic tools are suitable in each of the scenarios. In D2 the action of drugs can be
investigated and the way they work can be explained in respect of a given set of scenarios. For D3, the
science behind physical therapies can be used to assess their effectiveness in relation to the disease or
condition. Alternative therapies can be similarly investigated and assessed.
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For D4, different religions, cultures and personal beliefs can be researched to explain why some people do
not take advantage of the treatments available to them. In order to achieve D5, the investigation for P5 and
M5 can lead to an in-depth explanation of the reasons for inequality in treatment.
Practical work will be planned, carried out and evaluated with a minimum of support in order to achieve
distinction grade.
Programme of suggested assignments
The following table shows a programme of suggested assignments that cover the pass, merit and distinction
criteria in the grading grid. This is for guidance and it is recommended that centres either write their own
assignments or adapt Pearson assignments to meet local needs and resources.
Criteria covered

Assignment title

Scenario

Assessment method

P1, M1, D1

Procedures to Diagnose
Illness

You are a trainee medical
practitioner.

Practical demonstration;
work reports; written
essay

P2, M2, D2

Use of Therapeutic Drugs You are a researcher
investigating the use of
therapeutic drugs in an
A&E department.

Table of therapeutic
drugs, their uses and
administration

P3, M3, D3

What Else Can You Do,
Doctor?

You are a general
practitioner explaining to
a patient what therapies
are available when drugs
alone are not effective.

Dialogue and report

P4, M4, D4

Risks in Various
Treatments

You are a doctor advising
a patient about the risks of
their treatment.

Notes

P5, M5, D5

Why Can’t I Be Treated
Here?

You work for the NHS
Trust answering a
condemning report on
the lack of treatment in its
area.

Presentation and notes
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Links to other BTEC units, other BTEC qualifications and other relevant units and
qualifications
This unit forms part of the BTEC in Applied Science suite. This unit has particular links with:
Level 2

Level 3

Biology and Our Environment

Physiology of Human Body Systems

Health Applications of Life Science

Physiology of Human Regulation and Reproduction
Biomedical Science Techniques
Physiological Investigations
Medical Instrumentation

There are links with GCSEs in Science and Additional Applied Science.
The unit may provide links with the National Occupational Standards (NOS) in Laboratory and Technical
Activities at Level 2 and the NOS in Laboratory Science at Level 2 (see Annexe E for mapping).
This unit could also lead learners to further applications such as the Pharmaceutical Science NVQ and
National Diploma.

Essential resources
A well-equipped biology laboratory, with access to microbiological equipment, will be required for this unit to
be delivered successfully.
Learners will benefit from access to ICT equipment and the internet.
It is recommended that a bank of scientific case studies be built up from a collection of articles from magazines
and journals.
A database of industrial and medical contacts that can provide guest speakers, work placements and visits to
pharmaceutical laboratories and diagnostic laboratories would prove useful.
Many GCSE Science, Biology or Physics textbooks contain some of the information needed for this unit.

Employer engagement and vocational contexts
Learners will gain an insight into different areas of work involved in medicine. They will see that medicine is
not just about doctors but a whole host of careers allied to medicine. This wider view should make learners
better employees with a better understanding of the work in which they are engaged. Learners will find it
useful to visit local hospitals or medical laboratories.
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Indicative reading for learners
Textbooks

As for Units 3 and 6 plus:
Wright D – Human Physiology and Health for GCSE (Heinemann, 2007) ISBN 9780435633097
Journals and newspapers

Biological
Reviews Focus
New Scientist
Local and national newspapers are often a good source of scenario material for projects relating to this topic
area and can be used as the basis for discussion.
Websites

www.abpi.org.uk

Association of the British Pharmaceutical Industry

www.genzyme.com

Genzyme

www.gsk.com

GlaxoSmithKline

www.lilly.co.uk

Eli Lilly

www.pfizer.co.uk

Pfizer pharmaceuticals

Delivery of personal, learning and thinking skills (PLTS)
The following table identifies the PLTS that have been included within the assessment criteria of this unit:
Skill

When learners are …

Independent enquirers

[IE1,2] using research skills to obtain the information needed during investigations

Creative thinkers

[CT3] putting themselves into the role required for the assignment

Reflective learners

[RL2] using several sources to reach a conclusion

Team workers

[TW1] working together in research, practical and presentation work

Self-managers

[SM2,3] completing the work to the required standard and to deadline

Effective participators

[EP3,4] adding ideas at planning and discussion stages
working on research, practical and presentation work.

Although PLTS are identified within this unit as an inherent part of the assessment criteria, there are further
opportunities to develop a range of PLTS through various approaches to teaching and learning.
Skill

When learners are …

Independent enquirers

[IE2,3] further reading around a subject

Creative thinkers

[CT3,4] showing an understanding of ethical issues.
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Functional Skills – Level 2
Skill

When learners are …

ICT – Use ICT systems
Manage information storage to enable
efficient retrieval

saving information from different sources for later use

Follow and understand the need for safety
and security practices

aware of individuals’ and organisations’ needs for safety and
security

ICT – Find and select information
Select and use a variety of sources of
using internet sources to research information on therapies and
information independently for a complex task treatments
ICT – Develop, present and
communicate information
Enter, develop and format information
independently to suit its meaning and
purpose including:
●

text and tables

●

images

●

numbers

●

records.

using internet sources to research information on therapies and
treatments
displaying results in appropriate format, presenting reports and
data
displaying results in appropriate format, presenting conclusions
and suggestions for improvement

Bring together information to suit content
and purpose

researching information on the types of therapies and producing
reports, posters and leaflets on religious views of medical
treatments

Present information in ways that are fit for
purpose and audience

producing reports, posters and leaflets on religious views of
medical treatments

Evaluate the selection and use of ICT tools
and facilities used to present information

selecting the best media for use in presentation

English
Speaking and listening – make a range of
contributions to discussions and make
effective presentations in a wide range of
contexts

taking part in discussions on the ethics of life support taking part in
discussions on in vitro and in vivo testing of drugs
giving information to the group on personal experiences of
treatments
presenting information on a researched topic

Reading – compare, select, read and
understand texts and use them to gather
information, ideas, arguments and opinions

researching from multiple sources

Writing – write documents, including
extended writing pieces, communicating
information, ideas and opinions, effectively
and persuasively

completing the written work for the assessment.
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Aim and purpose
This unit enables learners to use mathematical tools which are essential for working in a science environment.
Starting with basic numbers and simple algebraic manipulation, learners then move onto collecting and
interpreting data on graphs and charts.

Unit introduction
Anyone who works in a science-related area needs to be confident in handling numbers in their day-to-day
work. Their calculations may be used to design equipment or to predict how a new chemical is going to
work. During experiments, data needs to be accurately collected and results displayed. Valid interpretation of
the data is vital in order to make sense of what is going on in science experiments. Without the use of maths,
science work would be paralysed.
This unit addresses the need for science workers to learn basic mathematical tools that are essential in the
science industry. The intention is not maths for maths but maths for science and so there is an emphasis on
integrating the maths to practical scientific work. By studying this unit learners will have the opportunity to
consider a number of important concepts, including:
●

how to use the International System of Units (SI) correctly

●

how to leave an answer to the correct decimal place or significant figure

●

how to manipulate and use simple algebra correctly

●

how to measure and calculate experimental errors in experiments

●

how to display and interpret experimental data.

In the first learning outcome, the learner is introduced to the basics of maths; leaving answers to the correct
decimal or significant figure is emphasised, including correct handling of scientific calculators. This outcome
also focuses on how simple algebra helps solve scientific problems. Learning outcome 2 looks at the types
of scientific data (primary and secondary) and how scientific data is collected and the errors that may occur
during the collection process. The unit concludes by investigating how data can be displayed and how to
correctly interpret graphs and charts. Throughout this unit learners will have plenty of opportunities to use
graphical scientific calculators and ICT in the various activities available. This unit is vital for anyone intending to
follow a scientific pathway.
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Learning outcomes
On completion of this unit a learner should:

1

Be able to use mathematical tools in science

2

Be able to collect and record scientific data

3

Be able to display and interpret scientific data.
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Unit content
1 Be able to use mathematical tools in science
Mathematical tools: SI units (length, mass, time, area, volume, density, force); conversions, eg
imperial to metric and vice versa; prefixes, eg giga, mega, kilo, deci, centi, milli, micro, nano, pico;
accuracy of data (decimal places and significant figures); fractions; percentages; ratios; standard form; use
of scientific calculators
Scientific problems involving algebra: transposition of formulae; substitution of equations; simple
linear equations, eg involving force and mass (F = ma), speed and distance (v = s/t), mole
calculations (n = m/Mr), voltage and current (V = IR), density and volume (ρ = m/V)
Mensuration: standard formulae to solve surface areas, eg total surface area of a cylinder = 2πrh + 2πr2,
surface area of a sphere = 4πr2; volume of regular solids, eg volume of a cylinder = πr2h, volume of a
sphere = 4/3πr3, volume of a cone = 1/3πr2h

2 Be able to collect and record scientific data
Data collection: methods, eg computer automation, manual collection (eg handling of
instruments); primary data, eg data obtained from own experiment; secondary data, eg data taken
from research papers, data taken from website
Errors and accuracy: precision of instrument, eg rule, measuring cylinder, micrometer, balance;
systematic and random errors; maximum error of instrument, eg half the precision value; absolute
error of measurement; maximum percentage error of measurement, eg maximum error of instrument
divided by measurement
Recording data: data tables in a lab book, eg collecting data manually (borders and correct labelling and
units of physical quantities); by data loggers, eg when taking data from an experiment over days

3 Be able to display and interpret scientific data
Charts: data represented by statistical diagrams (bar charts, pie charts); histograms (continuous and
discrete variants)
Type of graphs: linear graphs, eg distance time graphs, graphs obeying Ohm’s law (voltage against
current); non-linear graphs, eg rate of catalytic reaction against temperature, hydrogen gas given off
against time, radioactive decay, bacterial growth
Interpretation of data: random data, patterns in data; calculation of the arithmetic mean, mode and
median; continuous data, eg rate of production over time, population count of invertebrates or plants;
discrete data, eg fingerprint type, shoe size; raw and derived data, eg measure time and distance travelled
by a car and calculate (derive) the speed
Interpretation of graphs: calculating the gradient of a straight line graph; calculating the area under a
straight line graph; taking tangents of non-linear graphs in order to determine the gradient at a point;
explaining trends in both linear and non-linear graphs
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Assessment and grading criteria
In order to pass this unit, the evidence that the learner presents for assessment needs to demonstrate that
they can meet all the learning outcomes for the unit. The assessment criteria for a pass grade describe the
level of achievement required to pass this unit.
Assessment and grading criteria
To achieve a pass grade the
evidence must show that the
learner is able to:

P1

carry out mathematical
calculations using suitable
mathematical tools

To achieve a merit grade the
evidence must show that, in
addition to the pass criteria,
the learner is able to:

To achieve a distinction grade
the evidence must show that,
in addition to the pass and
merit criteria, the learner is
able to:

M1 use standard form to solve
science problems

D1

use ratios to solve scientific
problems

D2

use algebra to solve scientific
problems

[IE1,2; SM3]
P2

carry out mathematical
calculations using algebra

M2

use mensuration to solve
scientific problems

M3

describe the process involved D3
in accurately collecting and
recording scientific data

compare methods of data
collection

M4

calculate any errors
associated with scientific data
collected in an experiment

D4

explain how errors can be
minimised in data collected in
the experiment

interpret the trend in the
scientific data collected in an
experiment.

D5

calculate scientific quantities
from linear and non-linear
graphs.

[IE1,2; CT2; SM3]
P3

collect and record scientific
data
[IE1,2; SM3]

P4 identify errors associated
with collecting data in an
experiment
[IE1; SM3]
P5

select the appropriate formats M5
to display the scientific data
that has been collected
[IE1,CT5; SM3]

P6

interpret scientific data.

PLTS: This summary references where applicable, in the square brackets, the elements of the personal,
learning and thinking skills applicable in the pass criteria. It identifies opportunities for learners to demonstrate
effective application of the referenced elements of the skills.

Key
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IE – independent enquirers RL – reflective learners

SM – self-managers

CT – creative thinkers

EP – effective participators

TW – team workers
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Essential guidance for tutors
Delivery
This maths unit should be delivered in the context of solving science problems. It is expected that learners
will carry out a number of experiments as part of this unit. The unit can be delivered in conjunction with the
core science units. There are a number of free internet sites that offer maths help to learners at this level,
use of these resources is recommended. The examples indicated in the content gives the tutor ideas of what
could be discussed and are not limited to those mentioned. However, it is expected that at least one of the
examples will be covered during lessons.
As this is a maths unit it is not appropriate to use the ‘triangle’ method to solve equations. The ‘triangle’
method is commonly used to help learners solve science problems (for example Ohm’s law) without
actually performing the required algebraic manipulation and this unit requires learners to show the relevant
competence.
Learning outcome 1 should be taught first and forms the foundation of the whole unit. The first learning
outcome requires learners to understand the basics of numbers, including correct conversions between
metric and imperial, which are still used in the science workplace. Standard form and correct use of scientific
calculators must be covered here. Astronomical distance and microscopic distance provide useful applications
of large and small numbers. Fractions and ratio applications could use biological investigations, efficiency
calculations in electrical power and determining formulae from percentage composition.
This learning outcome also looks at algebra, which is the basis of all branches of science. Following sound
drilling of the rules, learners should be exposed to using algebra in various branches of science. This can be
achieved in many ways, for example by using equations of motion, gas laws, molar calculations and their
associated laboratory experiment. With the understanding of the basic rules of algebra, mensuration can then
be introduced. There are many applications of mensuration in physics and chemistry to bring this section to
life. For example, a vein could be modelled as a tube or a water droplet as a sphere.
Learning outcome 2 relates to collecting scientific data. Learners should understand that there are primary and
secondary data which are used in different ways and for different reasons. For secondary data, learners could
obtain data from the internet for a number of issues such as investigating the effects of smoking, data on global
warming, energy consumption, for example. Scientific primary data could be collected in the maths lessons
or through other units. It is important that learners understand what could limit their data collection and the
errors that could be associated with the data collection method. Learners need to be convinced of the need
for a logbook and a well-defined table, containing correct units and names of the physical quantities being
considered.
Learning outcome 3 looks at how data is displayed. All formats should be investigated. Learners could try
plotting data on all formats and then comparing their suitability. Learners should be encouraged to plot either
the line of best fit or curve of best fit, depending on the data. In addition to plotting by hand, learners should
be encouraged to use spreadsheets with plotting functions and various fit capability. There are plenty of
opportunities here to integrate experiments, performed in other units, to this section if required.
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Outline learning plan
The outline learning plan has been included in this unit as guidance and can be used in conjunction with the
programme of suggested assignments.
The outline learning plan demonstrates one way in planning the delivery and assessment of this unit.
Topic and suggested assignments/activities and/assessment
Introduction and outline scheme of work
Formal teaching: Numbers
Learning activity: pictures showing metric and imperial units used in the workplace Learning activity worksheets
on conversions and prefixes
Formal teaching: Decimal and significant figures
Learning activity: worksheet – science use of decimal points and significant figures
Formal teaching: Scientific calculators
Learning activity: game on use of calculators in science
Formal teaching: Algebra – substitution of equations and transposition of formulae
Learning activity: card matching exercise (correct use of transposition formulae)
Formal teaching: Algebra 2 – Problem solving
Learning activity: worksheet on science-related problems
Formal teaching: Mensuration
Learning activity: worksheet on surface areas
Learning activity: worksheet on volumes
Learning activity: card matching game (matching picture of surfaces with formulae)
Learning activity: problem-solving worksheet – shapes used in science
Assignment 1: Numbers for Science (P1, P2, M1, M2, D1, D2)

Formal teaching: Data collection methods
Learning activity: collecting data from a simple experiment (eg motion of a tennis ball)
Learning activity: group discussion on data collection methods and how data was recorded (tables)
Learning activity: collecting secondary data (from internet, eg health effects of smoking)
Formal teaching: Errors and accuracy
Learning activity: measuring circus: shapes/instrument and corresponding measuring instrument
Learning activity: simulation on errors (self-directed study on errors)
Learning activity: using ICT to collect data (data loggers)
Assignment 2: Data Collection Methods (P3, P4, M3, M4, D3, D4)
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Topic and suggested assignments/activities and/assessment
Formal teaching: Charts
Learning activity: learners display their data on bar charts, pie charts and histograms
Learning activity: group discussion on displaying data (compare each one)
Formal teaching: Type of graphs
Learning activity: graph matching exercise (learners to match name of graph to data given to them)
Formal teaching: Interpretation of data
Learning activity: learners given sets of data (covering random, one with pattern, linear and non linear. Learners
plot appropriate graphs
Learning activity: learners to discuss how appropriate each graph is to the data
Formal teaching: Interpretation of graphs
Learning activity: learners given linear and non-linear graphs and have to calculate slope and area, interpret data
Learning activity: learners to undergo experiments to collect data (eg spring experiment), collect data and plot
graph. All learning outcomes discussed
Learning activity: using ICT to plot graphs, compare
Assignment 3: Displaying Data (P5, P6, M5, D5)

Assessment
All the pass grade criteria must be met in order for a learner to achieve this unit. To achieve P1, learners
need to demonstrate that they can convert imperial to metric units and vice versa. Learners should be able to
leave calculations to appropriate significant figures and to use a scientific calculator. In all cases, the calculations
should be contextualised, to some extent, to the real world and in particular to science. M1 learners need to
solve problems in science using standard form. There should be an example related to biology, chemistry and
physics. The D1 criterion can be achieved by learners using ratios in solving science problems; again these
problems should include at least one question from biology, physics and chemistry.
For P2, learners are expected to solve simple problems using algebra. Learners should be exposed to a full
range of simple equations within lessons. For M2, learners must use mensuration to solve scientific problems.
The problems should include both volume and area of shapes and must include at least a chemistry and
physics problem. The D2 criterion is obtained by using algebra to solve problems in science. There should be
at least a question for biology, chemistry and physics.
The data referred to in P3 and P5 must be both primary and secondary data. For P3, learners need to
collect scientific data through an experiment (primary data) and secondary means (secondary data). The
data collected could be from any subject in science but it needs to be collected by the learner, although a
little assistance can be given for P3 for the experimental collection. There should be a brief statement by the
learner stating how the data was collected, as well as a table of results of the data. The table should have
borders and contain the quantities with the correct units. For M3, learners needs to describe the stages in the
data collection undergone in P3. This description should be for both secondary and primary data. To achieve
D3, the learner is required to compare different methods of data collection (both primary and secondary); the
advantages and disadvantages of the methods should be clearly highlighted. There must be a reference to the
collection method used by the learner whilst obtaining P3 and M3.
For P4, learners are required to identify any errors associated with collecting scientific data in an experiment
(ideally the experiment used for P3). This could be in the form of a list or a statement. It should include
any random and/or systematic errors. The M4 criterion may be obtained by correctly calculating errors,
identified in P4. This could be a percentage error of a measurement or absolute errors. D4 can be obtained
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by describing how the errors identified in P4 can be minimised. It is expected that the errors mentioned in
D4 will be linked to errors encountered by the learner during the same experiment mentioned in P4 and
M4 and ideally linked to P3. It would be acceptable for a learner to mention how they minimised the errors
encountered in P3.
For P5, learners need to select an appropriate format of displaying data. It is expected that learners will be
exposed to a full range of formats of displaying data. However, for P3 the learner needs only select the
appropriate formats for a primary and a secondary set of data. For scatter graphs, the plots need to be
accurately plotted on a graph paper. In all cases, there should be correct labelling of axis and an appropriate
title. For M5, learners needs to correctly interpret their data (both primary and secondary). For D5, learners
need to calculate a physical quantity and if appropriate with the correct unit. The physical quantity could be,
for example, from the slope (acceleration from a velocity time graph) or from the area (the energy stored in a
spring) of a force-extension graph.
Programme of suggested assignments
The table below shows a programme of suggested assignments that cover the pass, merit and distinction
criteria in the grading grid. This is for guidance and it is recommended that centres either write their own
assignments or adapt any Pearson assignments to meet local needs and resources.
Criteria covered

Assignment title

Scenario

Assessment method

P1, M1, D1

Numbers for Science

You are a trainee
electronics physicist using
mathematical tools.

Problem solving

P2, M2, D2
P3, M3, D3
P4, M4, D4
P5, P6, M5, D5

Data Collection Methods You are a trainee dilution
chemist collecting data
during an experiment.

Problem solving

Displaying Data

Experiment

You are a trainee
microbiological scientist
displaying data from
experiment to grow
organisms.

Design problem

Description
Calculation of errors
Comparison

Links to National Occupational Standards, other BTEC units, other BTEC
qualifications and other relevant units and qualifications
This unit forms part of the BTEC Applied Science sector suite. This unit has particular links with units in the
BTEC Applied Science suite:
Level 1

Level 2

Level 3

All units

Mathematical calculations for science
Statistics for science

There are links with GCSEs in Science and Additional Applied Science.
The unit may provide links with the National Occupational Standards (NOS) in Laboratory and Technical
Activities at Level 2 and the NOS in Laboratory Science at Level 2 (see Annexe E for mapping).
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Essential resources
Using mathematical tools is an essential part of any science technician’s work. Todeliver this unit the centre
will need to provide laboratory space equipped for Level 2 work. Learners will need the facilities to carry out
practical work so the technical expertise required at this level can be practised and demonstrated. This will
include carrying out practical experiments that allow for the application of the mathematical skills covered in
the unit.
Access to scientific calculators, computers, CD ROMs and the internet is also essential. The computers need
to have packages for plotting graphs etc. Access to mathematical tutorial packages would be an advantage.

Employer engagement and vocational contexts
Ideally, input from technicians and scientists working in a range of laboratory situations would help to make the
unit vocationally relevant. Work placements may help put mathematical skills into a scientific context. Suitably
experienced staff will be needed as this unit is to be delivered with the emphasis on mathematics as a scientific
tool. The network for science, technology, engineering and maths (STEM) has developed resources for
anyone interested in using maths for science.
The following websites are useful:
www.futuremorph.org
www.stemnet.org.uk

Indicative reading for learners
Textbooks

Johnson T and Clough T – Aim High 2: Aiming for Grade A/A* in Edexcel GCSE Mathematics (Edexcel,
2007) ISBN 9781846901881
Metcalf P – GCSE Edexcel Maths (Revision Guide) (Collins, 2006) ISBN 9780007213610
Parsons R – GCSE Maths Edexcel Modular Revision Guide: Higher (Coordination Group Publications,
2006) ISBN 9781841460932
Pledger K (editor) – Edexcel GCSE Maths: Higher Student Book (Heinemann Educational Secondary
Division, 2006) ISBN 9781841465463
Journals

isquared magazine Mathematical
Association Mathematical Gazette
Mathematics in Schools
Websites

www.bbc.co.uk/schools/gcsebitesize

BBC GCSE Bitesize

www.bbc.co.uk/skillswise

BBC Skillswise

www.education.bham.ac.uk/subjects/maths/links

University of Birmingham selection of mathematics
education sites

www.gcseguide.co.uk

GCSE guide

www.gcsevise.com

Gcsevise

www.mathstutor.com

Mathstutor
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Delivery of personal, learning and thinking skills
The table below identifies the opportunities for personal, learning and thinking skills (PLTS) that have been
included within the pass assessment criteria of this unit.
Skill

When learners are …

Independent enquirers

[IE1] identifying mathematical problems that need solving and identifying
appropriate formats for displaying scientific data
[IE2] planning and carrying out calculations, appreciating the consequences of
decisions

Creative thinkers

[CT2] asking questions to extend own thinking related to using algebra to solve
scientific problems
[CT5] selecting the appropriate formats for displaying scientific data

Self-managers

[SM3] organising time and resources in order to submit their assignments within
deadlines.

Although PLTS are identified within this unit as an inherent part of the assessment criteria, there are further
opportunities to develop a range of PLTS through various approaches to teaching and learning.
Skill

When learners are …

Independent enquirers

[IE4] comparing methods of data collection, making judgements on their relevance

Reflective learners

[RL3,5] calculating errors in own experimental work, evaluating own work to
inform future progress

Effective participators

[EP4] explaining how errors can be minimised in the future when collecting data.
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Functional Skills – Level 2
Skill

When learners are …

ICT – Use ICT systems
Select, interact with and use ICT systems
independently for a complex task to meet a
variety of needs

using appropriate software to plot graphs
using mathematical tutorial software

ICT – Find and select information
Select and use a variety of sources of
collecting secondary data
information independently for a complex task
ICT – Develop, present and
communicate information
Enter, develop and format information
independently to suit its meaning and
purpose including:
●

text and tables

●

images

●

numbers

●

records

Present information in ways that are fit for
purpose and audience

presenting data and text using ICT systems

presenting data and text to suit purpose

Mathematics
Understand routine and non-routine
problems in a wide range of familiar and
unfamiliar contexts and situations

carrying out mathematical calculations and using standard form to
solve science problems

Identify the situation or problem and the
mathematical methods needed to tackle it

solving science problems using methods such as mensuration,
algebra or ratios

Select and apply a range of skills to find
solutions

selecting what mensuration to use when solving a science
problem

Use appropriate checking procedures and
evaluate their effectiveness at each stage

converting between imperial and metric units

Interpret and communicate solutions to
practical problems in familiar and unfamiliar
routine contexts and situations

selecting appropriate formats for displaying data interpreting data

Draw conclusions and provide mathematical
justifications

comparing methods of data collection

comparing methods of data collection

English
Reading – compare, select, read and
understand texts and use them to gather
information, ideas, arguments and opinions

investigating secondary data

Writing – write documents, including
extended writing pieces, communicating
information, ideas and opinions, effectively
and persuasively

describing and comparing the methods of data collection.
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Aim and purpose
The aim of this unit is to be able to design and make a number of functional devices using scientific knowledge
and to provide evidence for their effectiveness.

Unit introduction
The construction of simple devices to meet a need is common to all scientific disciplines. In this unit learners’
mechanical and technical skills are developed through a range of practical activities in which they are required
to design and build four devices to meet a predetermined need. Learners should develop knowledge and
skills to appreciate the machines and structures in their environment.
Learners will:
●

●

●

●

design and make a pinhole camera as a device to record an image and be able to find out the science
behind how cameras work
develop their ideas about calibration and accuracy through designing and making a microbalance weighing
device, with a restoring force, to weigh a given small object and evaluate its effectiveness – accuracy is a
vital part of a science technician’s job and is essential in various other industrial applications
design and make a periscope, a device that can see around corners and over walls, and learn about its
uses
understand how electricity can be produced through designing and making batteries to generate electricity
using various resources; learners will then evaluate the effectiveness of their batteries and relate their use
to the effect on the environment.

It is important, during the delivery and assessment of this unit, that learners are given problems to solve which
have a recognisable purpose and that they can measure the effectiveness of their designs and end products.
This can be achieved by setting assignment activities within a simulated workplace scenario. It is also important
that learners have knowledge of the implications of good design for issues relating to sustainable development
and efficient use of energy and its effects on the environment and society.
Learners need to develop skills in handling materials and simple tools and the techniques of using them safely.
In carrying out and recording their work, learners should follow laboratory procedures and processes, carry
out risk analysis and use correct symbols and terminology.
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Learning outcomes
On completion of this unit a learner should:

1

Be able to construct a device to record an image, with available resources

2

Be able to construct a microbalancing device, with available resources

3

Be able to construct a device for seeing around corners, with available resources

4

Be able to construct devices that generate electricity, with various resources.
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Unit content
1 Be able to construct a device to record an image, with available resources
Project plan: outcome; constraints; cost; timescale; monitoring; resources
Resources: main body, eg cans with a tight fitting lid; black paint; brush/black paper; tape; pinhole, eg size
10 sewing needle; material, eg soft aluminum sheet metal, hard board surface, squares of heavy black
paper, thin metal, heavy duty aluminium foil, lightweight cards; tool to make hole, eg awl, ice pick; fine
sandpaper; viewfinder, eg cardboard, wire; tape; exposure, KODABROMIDE paper F (glossy) no 2 single
weight; safelight; timer; modelling clay; scissors
Properties of materials: shape; flexibility; cost; weight
Design: shape; limits on quality; cost; test plan
Assessing outcome: producing an image

2 Be able to construct a microbalancing device, with available resources
Project plan: outcome; constraints; cost; timescale; monitoring; resources
Resources: object to be weighed; materials, eg small squares of graph paper, pieces of plasticine; balance,
eg optical pin; straws; measurement, eg graph paper; scissors; base, eg cardboard, Blu-Tack, sellotape,
stand, clamp stand; base for balance, eg U-shaped piece of metal
Properties of materials: flexibility; stiffness; strength
Non-useful properties: ductility; malleability; brittleness
Restoring force: cotton; hair; counterbalance weight, eg plasticine; tweezers
Design: shape; mechanism; limits on weight; cost
Assessing weighing machine: accuracy; sensitivity; limitations

3 Be able to construct a device for seeing around corners, with available resources
Project plan: outcome; constraints; cost; timescale; monitoring; resources
Resources: main body, eg big sheet of cardboard, thin plastic, long square tube, long cylindrical tube; small
flat mirrors; tape; pen
Properties of materials: stiffness; strength; flexibility; compressibility; cost; weight
Design: structure, eg limits on distance, uses; cost; test plan, eg evaluation of design

4 Be able to construct devices that generate electricity, with various resources
Project plan: outcome; constraints; cost; timescale; monitoring; resources
Resources: fruit, eg oranges, lemons, apples; wire clippers; 2-inch strips of zinc; coarse sandpaper;
pennies; cardboard; lemon juice; crocodile clips; elastic band; sellotape; 18-gauge copper wire; voltmeter;
LED; metals, eg zinc rod, copper can; porous pot; copper sulphate solution; zinc sulphate solution
Properties of materials: stiffness; strength; cost; weight; porosity; size
Design: cost; test output, eg voltage, LED
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Assessment and grading criteria
In order to pass this unit, the evidence that the learner presents for assessment needs to demonstrate that
they can meet all the learning outcomes for the unit. The assessment criteria for a pass grade describe the
level of achievement required to pass this unit.
Assessment and grading criteria
To achieve a pass grade the
evidence must show that the
learner is able to:

P1

Design a pinhole camera

To achieve a merit grade the
evidence must show that, in
addition to the pass criteria,
the learner is able to:
M1

Identify future improvements
to the camera design

D1

Explain the science behind
the camera design

M2

Use the microbalance to
determine the weight of
objects, commenting on the
accuracy

D2

Evaluate the design of the
microbalance, suggesting
improvements for the future

M3

Identify future improvements
to the effectiveness of the
periscope design

D3

Explain the science behind
the periscope design

M4

Explore ways to improve the
effectiveness of batteries.

D4

Assess the impact of batteries
on the environment.

[IE2; CT1,6; SM1,3,6]
P2

To achieve a distinction grade
the evidence must show that,
in addition to the pass and
merit criteria, the learner is
able to:

Produce a pinhole camera
providing evidence for its
functioning ability
[IE1; RL1; SM2, 4; EP3]

P3

Design a microbalance
[IE2; CT1,6; SM1,3,6]

P4

Produce and calibrate a
microbalance
[IE1; RL1; SM2, 4; EP3]

P5

Design a periscope
[IE1; CT1,6; SM1,3,6; EP3]

P6

Produce a periscope
providing evidence for its
effectiveness
[IE1; RL1; SM2, 4]

P7

Design batteries which use
various resources
[IE2; SM1,3,6; CT1,6]

P8

Produce batteries using
various resources.
[IE1; RL1; SM2, 4; EP3]

PLTS: This summary references where applicable, in the square brackets, the elements of the personal,
learning and thinking skills applicable in the pass criteria. It identifies opportunities for learners to demonstrate
effective application of the referenced elements of the skills.

Key

196

IE – independent enquirers RL – reflective learners

SM – self-managers

CT – creative thinkers

EP – effective participators

TW – team workers
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Essential guidance for tutors
Delivery
The purpose of this unit is to develop learners’ design and making skills in four different contexts. The unit
will give learners further ideas regarding the properties of light and how it allows cameras and periscopes
to be designed and constructed. The unit also allows learners to understand the importance of calibration
when designing and constructing weighing equipment. Finally, learners will design ways of making batteries
and consider the effects of this type of electricity generation on the environment, allowing them to consider
more environmentally friendly alternatives. This unit requires the learner to follow health and safety guidelines
strictly when planning and carrying out each task.
It is important that learners are introduced to designing products as they may not have had much practice at
this beforehand. Learners should be encouraged to become confident in their approach to producing designs
from which to construct devices. The tutor plays a crucial role in ensuring this.
All learning outcomes should involve guided learning from the tutor on the basis of designing, construction
and working safely. Learners need to plan, design, construct and provide evidence for their completed
products and wherever appropriate should use appropriate scientific language and relevant units.
It is essential that this unit is delivered in a way that enables learners to simulate a workplace environment
relating to designing and constructing devices. The whole process of planning, designing and constructing
devices followed by evaluation, future improvements and researching information to allow learners to
understand the science behind the completed products should be addressed.
Visits to places of work where design and construction are carried out, or visiting guest speakers would help
learners’ understanding and allow them to relate what they are doing to the world of work. It would also
make the unit enjoyable and relevant.
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Outline learning plan
The outline learning plan has been included in this unit as guidance and can be used in conjunction with the
programme of suggested assignments.
The outline learning plan demonstrates one way in planning the delivery and assessment of this unit.
Topic and suggested assignments/activities and/assessment
Introduction to unit assignment criteria and assessments – whole class
Introduction to resources, health and safety issues, effective design techniques for unit
Assignment 1: Design and Make a Pinhole Camera (P1, P2, M1, D1)
●

Design a pinhole camera

●

Make a pinhole camera

●

Produce a photograph for evidence

Home study task: Research how a camera works
Assignment 2: Design and Make a Micro Weighing Scale (P3, P4, M2, D2)
●

Design a micro scale

●

Make a micro scale

●

Calibrate micro scale

Test effectiveness of design
Assignment 3: Design and Make a Periscope (P5, P6, M3, D3)
●

Design a periscope

●

Make a periscope

●

Provide evidence it works and demonstrate effectiveness, suggest improvements

Home study task: Research the science behind the design
Assignment 4: Design and Make Batteries (P7, P8, M4, D4)
●

Design batteries using various resources

●

Make batteries

●

Test and record functioning and effectiveness

Home study task: Researching the impact of batteries on the environment
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Assessment
The assessment strategies used in this unit need to reflect the evidence required for the grading criteria.
Learners should use scientific investigative design and building assignments, where communication can be
considered through the presentations of their completed products. Learners’ ideas and creativity should be
evident throughout this unit.
Pass grade learners will require significant assistance from a tutor to achieve all the outcomes of the unit. A
brief must be provided to guide learners through the requirements of the unit. Availability of the internet and
relevant information will help learners to achieve the learning outcomes. Learners must design and construct
their devices and provide evidence for their functioning ability.
Following the planning, design and construction of their pinhole camera for P1, for P2 learners must produce
an image using the camera as evidence which they can file in a portfolio. Relevant safety issues need to be
taken into account when using various tools and equipment.
For P3, learners must be able to design a microbalance effectively following an introduction from the tutor.
Following this in P4, learners must construct a microbalance and demonstrate an appropriate technique to
calibrate the device.
For P5, learners must be aware of health and safety issues when designing a periscope using tutor support
and relevant resources. Following this, in P6, learners must construct a periscope and provide evidence for
its effectiveness. There are various ways to do this, for example by evaluating the periscope’s effectiveness at
seeing around corners or over walls of different sizes. It is essential that the evidence is checked by a tutor to
validate the outcome.
For P7, learners need to design batteries using various resources available to them. Following production of
the batteries for P8, learners need to provide evidence that they produce some power. This can be done
using a voltmeter as an electrical current will be produced, however this will not be very pronounced in many
cases and learners should think about and investigate ways of improving this in preparation for M8.
In order to gain a merit grade, learners must at first complete the pass criteria. Merit grade learners will work
more independently. They will use all of their designs and completed products to evaluate their work and
make future improvements.
For criteria M1, M3 and M4, learners are expected to identify improvements to their designs and completed
devices. Evidence for this can be in the form of a clear, succinct account of the suggested improvements
and how and why they would make the end product more effective. A short report that demonstrates the
learner’s ability to evaluate the designs and end products is adequate.
For M2, learners are required to use the calibrated microbalance to weigh a selection of objects, subsequently
showing how accurate the design is. This summary can be presented in the form of a short report or
presentation.
To gain a distinction grade, learners must first complete the pass and merit criteria. Distinction grade learners
will use select information using a wide range of resources and be able to produce detailed explanations.
They will work with greater autonomy using the tutor as a resource when required.
For D1 and D3 criteria, learners are required to explain the science behind the design and learners must
research independently to find this information and present it clearly. An article for a design and construction
magazine could make this task more interesting and relevant.
For D2, where learners are expected to evaluate the design of the microbalance, this could be presented in the
form of a science technician’s report which shows understanding of the science behind the design.
Finally for D4, learners could produce a leaflet to inform the public about the impact of batteries on the
environment, showing consideration of alternative ways to produce electricity in a more environmentally
friendly way.
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Programme of suggested assignments
The following table shows a programme of suggested assignments that cover the pass, merit and distinction
criteria in the grading grid. This is for guidance and it is recommended that centres either write their own
assignments or adapt any Pearson assignments to meet local needs and resources.
Criteria covered

Assignment title

Scenario

Assessment method

P1, P2, M1,D1

Design and Make a
Pinhole Camera

You are a journalist
producing an article for a
scientific magazine aimed
at a younger audience.

Portfolio of evidence to
include: initial design,
completed product,
evidence for end product,
evaluation of effectiveness
of the end product
Article on the science
behind how a camera
works

P3, P4, M2, D2

Design and Make a Micro
Weighing Scale

You are a science
technician has to cut down
on costs in the science
laboratory.

P5, P6, M3, D3

Design and Make a
Periscope

You are a trainee physics Portfolio of evidence to
teacher producing a lesson include: initial design,
plan for a class.
evidence for completed
product, report on the
effectiveness and accuracy
of the end product,
improvements to the
design, report on the
science which enables the
periscope to work

P7, P8, M4, D4

Design and Make Batteries You are an environmental
worker to demonstrate
the effectiveness of, and
alternatives to, producing
electricity.
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Portfolio of evidence to
include: initial design,
evidence for completed
product, report on the
effectiveness and accuracy
of the end product
to include calibration,
improvements to the
design

Portfolio of evidence to
include: initial designs,
completed products,
evidence for end
products, evaluation of
effectiveness of the end
products, improvements
to the design, leaflet – the
impact of using batteries
on the environment and
environmentally friendly
alternatives
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Links to other BTEC units, other BTEC qualifications and other relevant units and
qualifications
This unit forms part of the BTEC in Applied Science suite. This unit has particular links with units in the BTEC
Applied Science suite:
Level 1

Level 2

Level 3

Making Scientific Observations and
Measurements

Applications of Physical Science

Scientific Investigations

There are links with GCSEs in Science and Additional Applied Science.
The unit may provide links with the National Occupational Standards (NOS) in Laboratory and Technical
Activities at Level 2 and the NOS in Laboratory Science at Level 2 (see Annexe E for mapping).

Essential resources
Learners must have access to a laboratory equipped with an appropriate range of tools and materials to carry
out and test the four main constructions. They also need access to computers to carry out research.

Employer engagement and vocational contexts
Visits to companies who engage in the design and/or production of scientific devices would be excellent
experience for learners to apply their knowledge and understanding to a work environment outside a
classroom context.
Employee ambassadors acting as guest speakers would also be very useful.
A vocational approach within the classroom when delivering and assessing this unit is essential.

Indicative reading for learners
Websites

www.energyquest.ca.gov/projects/lemon.html
www.hackedgadgets.com/2006/02/08/creating-battery-from-pennies
www.ieee-virtualmuseum.org/collection/tech.php?id=2345793
www.kodak.com/global/en/consumer/education/lessonPlans/pinholeCamera/pinholeCanBox.shtml
www.lightwave.soton.ac.uk/experiments/periscope/periscope.html
www.physlink.com/education/AskExperts/ae314.cfm
www.pinholevisions.org/resouces/FAQ/home.online.no/~gion/pinhole.htmpeoria.k12.il.us/ivc/foto1.htm
www.science.howstuffworks.com
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Delivery of personal, learning and thinking skills (PLTS)
The following table identifies the PLTS that have been included within the assessment criteria of this unit:
Skill

When learners are …

Independent enquirers

[IE1] identifying questions to answer when designing the devices

Creative thinkers

[CT1,6] generating ideas and exploring possibilities when planning and designing
the devices, adapting ideas as circumstances change

Reflective learners

[RL1] assessing their own and others’ work identifying opportunities during the
design process and achievements following completion of the end product

Self-managers

[SM1] seeking out challenges and showing flexibility during the planning of the
designs
[SM2] working towards an end product showing commitment and perseverance
[SM3] organising time and resources effectively when designing and constructing
devices, prioritising actions
[SM4] anticipating and managing risks during the construction process
[SM6] responding positively to change, seeking advice when required throughout
the planning, design, construction and evaluation process

Effective participators

[EP3] proposing practical ways forward, breaking these into manageable steps
when planning the designs.

Although PLTS are identified within this unit as an inherent part of the assessment criteria, there are further
opportunities to develop a range of PLTS through various approaches to teaching and learning.
Skill

When learners are …

Independent enquirers

[IE2] planning and carrying out research on the scientific principles behind the
product design
[IE1] identifying problems to solve when discussing future improvements to
designs

Creative thinkers

[CT5] trying out alternatives or new solutions with the designs and following the
ideas through

Reflective learners

[RL4] inviting feedback from tutor and other learners on designs
[RL6] communicating their learning in relevant ways to inform an audience whilst
presenting their work (either verbally or in writing)

Team workers

[TW4,6] if working in a group, analysing and evaluating others’ work, eg evaluating
each other’s pinhole camera images or periscopes for effectiveness

Self-managers

[SM5] deal with competing pressures, including personal and work-related
demands, to complete assignments on time
[SM7] managing emotions and maintaining relationships when seeking feedback
from others on designs

Effective participators
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[EP4] identifying improvements that would benefit themselves and others
following construction and evaluation of the devices.
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Functional Skills – Level 2
Skill

When learners are …

ICT – Use ICT systems
Select, interact with and use ICT systems
independently for a complex task to meet a
variety of needs

researching various websites for relevant information to produce
presentations and reports or to help with planning the design and
construction of the devices

Manage information storage to enable
efficient retrieval

storing information to use at a later date

ICT – Find and select information
Select and use a variety of sources of
researching various websites for relevant information to produce
information independently for a complex task presentations and reports or to help with planning the design and
construction of the devices
Access, search for, select and use ICTresearching various websites for relevant information to produce
based information and evaluate its fitness for presentations and reports or to help with planning the design and
purpose
construction of the devices
ICT – Develop, present and
communicate information
Enter, develop and format information
independently to suit its meaning and
purpose including:
●

text and tables

●

images

●

numbers

●

records

producing tables to input data when testing the micro scale
inserting images into presentation software

Bring together information to suit content
and purpose

researching websites for relevant information to inform
presentations, posters or reports

Present information in ways that are fit for
purpose and audience

planning for a presentation of their work
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Skill
Mathematics
Understand routine and non-routine
problems in a wide range of familiar and
unfamiliar contexts and situations
Identify the situation or problem and the
mathematical methods needed to tackle it
Select and apply a range of skills to find
solutions
Use appropriate checking procedures and
evaluate their effectiveness at each stage
Interpret and communicate solutions to
practical problems in familiar and unfamiliar
routine contexts and situations

When learners are …
learning about light waves and angles of reflection and refraction

producing a micro scale in order to calibrate it
applying mirrors at the correct angles when constructing a
periscope and a pinhole camera
evaluating their micro scale for accuracy and batteries for power
output
interpreting the effectiveness of the devices and measuring
involving:
●

the micro scale and calibration

●

the electricity produced in the batteries using a voltmeter

●

Draw conclusions and provide mathematical
justifications

English
Speaking and listening – make a range of
contributions to discussions and make
effective presentations in a wide range of
contexts

the angles of light required to produce a pinhole camera and
a periscope

assessing and evaluating the accuracy of the micro scale

listening to tutor instructions
speaking during discussions with the tutor and peers with regard
to the design, construction and evaluation of the devices
presenting their work to the class in the form of a demonstration
or presentation

Reading – compare, select, read and
understand texts and use them to gather
information, ideas, arguments and opinions

reading information related to the unit and understanding that
information in order to select the appropriate pieces to either
gather ideas for the design/evaluation criteria or to help with
writing up or discussing arguments and opinions, ie with regard
to the effects of electricity production on the environment

Writing – write documents, including
extended writing pieces, communicating
information, ideas and opinions, effectively
and persuasively

writing up reports on improvements to the design and
communicating information in different ways, ie bullet pointing
disadvantages of using batteries on the environment
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using the information to produce a written piece of work in the
form of reports/leaflets and articles for magazines.
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Aim and purpose
This unit enables learners to develop the skills needed to detect and analyse a variety of chemical compounds.
These skills are essential for work in pharmaceuticals, the food industry, pathology, environmental and forensic
laboratories.

Unit introduction
The identification of unknown solids and solutions is a vital part of analytical chemistry in pharmaceuticals, the
food industry, pathology, environmental and forensic laboratories.
Picture this scene – on the bench is a crucible containing a white powder and a beaker holding a clear liquid;
neither of these is labelled. Are they as innocent as they look? Is the powder common salt or a cyanide? Is the
liquid just water or is it a corrosive acid? This unit looks at techniques that would allow the learner an insight
into the identification of these unknown chemicals.
There are certain tests that can be used to identify the different functional groups of organic molecules, for
example alcohols, carboxylic acids and esters. Testing for inorganic molecules looks at a wide range of practical
work to identify cations and anions and develops previous knowledge, from Units 1 and 4, of the periodic
table, atomic structure and bonding.
Another factor that is used in the identification and classification of chemicals is pH; learners can sort out a
wide selection of chemicals from the laboratory and from home and classify them into either acids or bases.
Looking at tap, distilled and bottled water from different areas can show varieties of acidity/alkalinity. This unit
can be used to show learners how to identify unknown compounds using more than one type of analytical
technique. This gives the unit a forensic slant with the match being whodunit.
There are many materials that are mixtures and chromatography is a technique that learners can use to
separate and identify the different components of objects such as marker pens, different coloured inks and
plant materials.

Learning outcomes
On completion of this unit a learner should:

1

Know the reagents and techniques used to analyse a variety of chemical compounds

2

Be able to classify compounds according to their pH

3

Be able to show how chromatography is used to analyse materials

4

Be able to detect different chemicals in unknown compounds.
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Unit content
1 Know the reagents and techniques used to analyse a variety of chemical compounds
Structure of inorganic compounds: cations, eg Cu++, Mg++, Na+; anions, eg OH–, SO42–
Reagents: sodium hydroxide, ammonium hydroxide, lime water, hydrochloric acid, nitric acid, sulphuric
acid, manganese (IV) oxide, silver nitrate
Testing for different cations and anions: flame tests; sodium/ammonium hydroxide tests; testing for OH–
, NO3–, CO3 2–, groups and halides
Testing for gases: hydrogen; oxygen; carbon dioxide

2 Be able to classify compounds according to their pH
Techniques: indicators, eg pH paper, universal indicator, litmus, pH meter
Materials to test: use familiar household products, eg tea, coffee, water, bleach, milk, soap, washingup liquid; chemicals commonly found in the laboratory, eg sodium hydroxide, hydrochloric acid,
ethanoic acid; water, eg distilled, bottled, tap

3 Be able to show how chromatography is used to analyse materials
Processes: paper chromatography; thin-layer chromatography; column
chromatography Materials to use: plant leaves; grass; pens; orange/lemon juice or a
mixture of amino acids

4 Be able to detect different chemicals in unknown compounds
Techniques: pH, flame tests, tests for anions; identify chemicals in a mixture, eg using chromatography
Materials to use: use a variety of white powders, eg magnesium carbonate, potassium chloride, sodium
chloride and coloured solids such as copper sulphate, copper chloride
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Assessment and grading criteria
In order to pass this unit, the evidence that the learner presents for assessment needs to demonstrate that
they can meet all the learning outcomes for the unit. The assessment criteria for a pass grade describe the
level of achievement required to pass this unit.
Assessment and grading criteria
To achieve a pass grade the
evidence must show that the
learner is able to:

P1

To achieve a merit grade the
evidence must show that, in
addition to the pass criteria,
the learner is able to:

Identify the reagents needed M1
to analyse inorganic chemicals
[EP3; RL6; SM2,3]

P2

Describe the techniques
needed to analyse inorganic
chemicals

Carry out experiments to
classify compounds according
to their pH

D1

Explain how to avoid the
risks associated with analysing
inorganic chemicals

M2

Explain the results of using D2
these techniques by providing
the formula of an unidentified
compound

Evaluate the accuracy of
techniques used to analyse
inorganic chemicals and
explain how they could be
improved

M3

Explain the uses of the
classified compounds in the
laboratory and home

D3

Explain, with examples, the
difference between an acid, a
base and an alkali

Demonstrate how
chromatography works to
separate materials

D4

Evaluate the advantages
and disadvantages of using
chromatography to analyse
materials

[EP3; RL6; SM2,3]
P3

Describe the hazards
associated with the reagents
needed to analyse inorganic
chemicals

To achieve a distinction grade
the evidence must show that,
in addition to the pass and
merit criteria, the learner is
able to:

[EP3; TW1; RL6]
P4

Carry out experiments to M4
show how chromatography is
used to analyse materials
[IE1,2,4; TW1; RL6]

P5

Carry out experiments to M5
identify chemicals in unknown
compounds.
[IE1,2,4; TW1; RL6]

Explain the scientific principles D5
behind the tests used to
identify the chemicals in
unknown compounds.

Evaluate the results of the
analysis, considering how
to improve subsequent
experiments.

PLTS: This summary references where applicable, in the square brackets, the elements of the personal,
learning and thinking skills applicable in the pass criteria. It identifies opportunities for learners to demonstrate
effective application of the referenced elements of the skills.

Key

IE – independent enquirers RL – reflective learners

SM – self-managers

CT – creative thinkers

EP – effective participators

TW – team workers
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Essential guidance for tutors
Delivery
Chemical analysis and detection should be started with basic health and safety covering risk assessments,
hazard signs and personal protective equipment (PPE); this can be done in a fun way by using games and
quizzes obtained from internet sites such as www.schoolsnet.com or by using home-grown resources.
Having the laboratory technicians give a talk to learners on health and safety gives them an insight into how
important this is in relation to a job of work.
Experiments should be demonstrated at the start of the unit; exemplars can be used from DVDs (for example
from Royal Society of Chemistry) as this may give learners enough confidence to work competently on their
own. Each learner should be observed carrying out the practical experiments and this grade will offset the final
grade that the learner obtains. Each experimental observation can be broken down into skills that are related
to the task in hand:
●

wearing PPE

●

carefully lighting a Bunsen burner

●

including a heatproof mat under the Bunsen burner

●

clearing away equipment with no breakages.

There are a lot of experiments to carry out before the learner has to write the report. They should be
encouraged to keep a journal or laboratory book; evidence of their practical work could be photographic;
alternatively the tutor could design a work book that learners use to fill in with their results. This will involve
extra work for the tutor and could be used only for pass and possibly merit work – any work that is of
distinction level should be carried out independently and added to the work book.
Learners should be encouraged to have group discussions about the forthcoming experiments and look at
where the risks are, location of equipment, best way to store chemicals, how to present their results etc.
If possible, guest speakers from industry could be invited or a visit to local laboratories could be arranged; this
is not always easy but tutors could use www.scoot.co.uk to find the phone numbers and email addresses of
local businesses.
Experimental tasks should be carried out according to the learning outcomes: experiments on inorganic
compounds, pH and chromatography with, if possible, all learners doing the same experiments. This is not
always possible and workshop sessions could be built into the scheme of work to enable learners who have
missed experiments to catch up.
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Outline learning plan
The outline learning plan has been included in this unit as guidance and can be used in conjunction with the
programme of suggested assignments.
The outline learning plan demonstrates one way in planning the delivery and assessment of this unit.
Topic and suggested assignments/activities and/assessment
Introduction to unit content
Sharing ideas
Possible group work
Preparation for practical work/bringing in samples etc
Use of ICT, internet, books to research
Look at different industries, industrial analysis (high performance liquid chromatography HPLC, gas liquid
chromatography GLC, mass spectroscopy MS etc)
Risk assessments
This is for each practical session
Use of videos, DVDs
Technical information formal input
Dos and don’ts for the practical work
Formative practical activities in preparation for assignment work
Formal input for assignment 1 – demonstrations of techniques/practical workshops
Individual or group work to produce results
Topic – Analysis and Inorganic chemistry
Common reagents used in analysis and Hazard symbols
Assignment 1: Analysis of Known Inorganic Compounds

Topic – pH and how to measure
Assignment 2: Acid or Alkali?

Topic – Types of chromatography
Assignment 3: Spot the Difference

Topic – Unknown Compounds
Assignment 4: What Am I?

Group discussions
Feedback, reflection and overview of results and how they are to be presented
Group/individual oral presentation
Use of ICT to produce results
Use of Word/publisher/PowerPoint
Guest speakers/industrial visit
Presentation of work
Depending on ability could be: presentation software, oral presentation, report
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Assessment
The assessment strategies used in this unit reflect the evidence required within the grading criteria and should
be realised through scientific investigation assignments.
The assessment strategies used in learning outcomes 1-4 require the learners to develop practical and
enquiry skills and to use communication to collect, interpret and explain scientific theories. These learning
outcomes need to consider the application of chemistry throughout the practical and written work. Practical
investigations also require learners to understand the importance of health and safety throughout, the validity
and reliability of the data obtained and the identification of errors.
The tutor will need to provide an equipment list along with methodology to instruct learners on each of the
practical investigations. This will include information on risk assessments and hazard labels for the chemicals
used in the investigation. Tutors will be present during the practical investigation to observe and assess
learners’ practical abilities.
Pass grade learners will be able to: follow scientific methodology, use the correct scientific symbols, complete
a basic risk assessment and use relevant terminology. These learners will need some help with practical tasks.
For P1, learners must be able to write about the different types of chemicals used for the analysis of inorganic
chemicals.
For P2, learners must describe the techniques which are used to analyse inorganic chemicals.
For P3, learners must carry out practical demonstrations, using a variety of chemicals, a range of pH values.
For P4, learners must carry out a practical demonstrations of chromatographic techniques to separate
mixtures.
For P5, learners must carry out a practical demonstrations of how to analyse a chemical mixture or
compound using one or more of the above techniques.
Merit grade learners will be able to: explain results and compare known with unknown results, and look at
similarities and differences in chemical compounds. These learners will work on their practical tasks with very
little help.
For M1, learners will explain the hazard symbols that are found on different chemical reagent containers and
relate them to chemicals that they are using.
For M2, learners will explain the results from the experiments from learning outcome 1 and give formulae for
the chemicals analysed.
For M3, learners must compare the pH of a variety of chemicals, from the laboratory and from home, and
their purposes.
For M4, learners must explain how chromatography works and give details of the results they obtained from
the experiment.
For M5, learners must produce a report, using scientific terminology, of all the techniques used. The report
must include the results and some valid conclusions from the investigations.
Distinction grade learners will be able to: work with greater autonomy, using the tutor as a resource when
necessary. They will be able to associate ideas from different areas and evaluate advantages and disadvantages
of their experiments and improvements that could be made. They will carry out research into the different
techniques and use consistently correct scientific terminology. These learners will be able to carry out their
practical tasks with the minimum of help from tutors.
For D1, learners must expand on the risk assessments, identify possible risks that could be present during the
experiments and put forward sensible measures that could be taken to prevent these hazards.
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For D2, learners will evaluate the accuracy of the techniques used and put forward rational ideas for how they
could be improved.
For D3, learners must compare the reactions of acids and alkalis and give examples of each. Learners
must detail the reactions of acids with alkalis and specify the reactants and products and produce balanced
equations.
For D4, learners will be able to evaluate the chromatographic technique giving advantages and disadvantages
and looking at more sophisticated versions used in industry.
For D5, learners, in their reports, will be able to evaluate the analysis of the unknown compounds and
compare the results to any predictions made. The reports must use correct scientific terminology.
Programme of suggested assignments
The following table shows a programme of suggested assignments that cover the pass, merit and distinction
criteria in the grading grid. This is for guidance and it is recommended that centres either write their own
assignments or adapt any Pearson assignments to meet local needs and resources.
Criteria covered

Assignment title

Scenario

Assessment method

P1, M1, D1

Analysis of Known
Inorganic Compounds

As a school laboratory
technician you have to
train a new technician
to analyse inorganic
chemicals. You need
to explain not only the
reagents and techniques
used but also how to
handle the chemicals.

Observation of practical
techniques

Working for a consumer
research agency, you
have a project to find out
the acidity or alkalinity of
laboratory and household
chemicals.

Observation of practical
techniques

Employed by a chemical
company, you are working
on chemicals for the
Forensic Science Service
that can be used to
separate inks in pens for
investigations.

Observation of practical
techniques

P2, M2, D2

P3, M3, D3

P4, M4, D4

P5, M5, D5

Acid or Alkali?

Spot the Difference

What Am I?
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Portfolio evidence to
include: practical write-up,
explanations of results,
explanations of problems/
risks, evaluations

Portfolio evidence to
include: practical writeup, comparison of uses,
research

Portfolio evidence to
include: practical writeup, explanation of results,
evaluation of results

As an employee of the Observation of practical
health and safety sector of techniques
a large hospital pathology Portfolio evidence:
department, your job
●
practical report
is to identify unknown
chemicals and reagents
●
explanation of results
that the other employees
bring to you. They cannot ● evaluation of results
be disposed of until they ● use of ICT in
are identified, in case they
presentation of the
are dangerous to the
report
environment.
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Links to other BTEC units, other BTEC qualifications and other relevant units and
qualifications
This unit forms part of the BTEC in Applied Science suite. This unit has particular links with units in the BTEC
Applied Science suite:
Level 1

Level 2

Level 3

Toxic Materials (FLT)

Chemistry and Our Earth

Scientific Practical Techniques

Saving the Planet (FLT)

Applications of Chemical Substances Chemistry for Biology Technicians
Practical Chemical Analysis
Chemical Laboratory Techniques
Industrial Applications of Chemical
Reactions

There are links with GCSEs in Science and Additional Applied Science and in particular builds on the chemistry
content of the Key Stage 4 programme of study.
The unit may provide links with the National Occupational Standards (NOS) in Laboratory and Technical
Activities at Level 2 and the NOS in Laboratory Science at Level 2 (see Annexe E for mapping).

Essential resources
Laboratory facilities, variety of laboratory and domestic chemicals and health and safety equipment, hazards,
CLEAPPS information. Information for research: books, journals and the internet.

Employer engagement and vocational contexts
Ideally, centres will organise visits to laboratories or academic departments in order to highlight how the
techniques studied are executed in industry.
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Indicative reading for learners
Textbooks

As for Units 1 and 4 plus:
Christian G D – Analytical Chemistry (John Wiley and Sons, 2003) ISBN 9780471451624
Kealey D and Haines P – Instant Notes: Analytical Chemistry (BIOS Scientific Publishers Ltd,
2002) ISBN 9781859961896
Levinson R – More Modern Chemical Techniques (Royal Society of Chemistry, 2001) ISBN
9780854049295 Rouessac F and Rouessac A – Chemical Analysis: Modern Instrumentation Methods
and Techniques
(John Wiley, 2007) ISBN 9780470859032
Websites
chemistry.about.com/library/weekly/aa012803a.htm

Cabbage indicator

www.bbc.co.uk/schools

General chemistry

www.bbc.co.uk/schools/gcsebitesize/science/edexcel/
chemicalreactions/chemicalsinthelabandhomeact.shtml

House chemicals – interactive site

www.cia.org.uk

Chemical Industries Association

www.purchon.com/chemistry/ph.htm

pH

www.rsc.org.uk

The Royal Society of Chemistry

www.sciencebuddies.org, www.practicalchemistry.org

Experiments
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Delivery of personal, learning and thinking skills (PLTS)
The following table identifies the PLTS that have been included within the assessment criteria of this unit:
Skill

When learners are …

Independent enquirers

[IE1] identifying questions to answers and problems to resolve when identifying
compounds
[IE2] planning and carrying out research, appreciating the consequences of
decisions
[IE4] analysing materials when carrying out experiments

Reflective learners

[RL6] communicating their learning in relevant ways for different audiences

Team workers

[TW1] collaborating with others to work towards common goals when sharing
laboratory space

Self-managers

[SM2] working towards goals, showing initiative, commitment and perseverance
[SM3] organising time and resources, prioritising actions

Effective participators

[EP3] proposing practical ways forward, breaking these down into manageable
steps when carrying out experiments.

Although PLTS are identified within this unit as an inherent part of the assessment criteria, there are further
opportunities to develop a range of PLTS through various approaches to teaching and learning.
Skill

When learners are …

Independent enquirers

[IE3] exploring issues, events or problems from different perspectives

Creative thinkers

[CT2] asking questions to extend their thinking
[CT4] questioning their own and others’ assumptions when interpreting
experiment results

Reflective learners

[RL3] reviewing progress, acting on the outcomes
[RL5] evaluating experiences and learning to inform future progress

Self-managers

[SM1]seeking out challenges or new responsibilities and showing flexibility when
priorities change

Effective participators

[EP1] discussing issues of concern, seeking resolution where needed
[EP4] identifying improvements that would benefit others as well as themselves.
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Functional Skills – Level 2
Skill

When learners are …

ICT – Use ICT systems
Select, interact with and use ICT systems
independently for a complex task to meet a
variety of needs
Use ICT to effectively plan work and
evaluate the effectiveness of the ICT system
they have used
Manage information storage to enable
efficient retrieval

selecting and using information from practical experiments
word-processing documents to produce reports
researching and selecting relevant information
using software to create a presentation to share results
storing work in folders

Follow and understand the need for safety
and security practices

ICT – Find and select information
Select and use a variety of sources of
undertaking internet research into inorganic compounds
information independently for a complex task researching into practical techniques
Access, search for, select and use ICTbased information and evaluate its fitness for
purpose

ICT – Develop, present and
communicate information
Enter, develop and format information
independently to suit its meaning and
purpose including:
●

text and tables

●

images

●

numbers

●

records

Bring together information to suit content
and purpose

producing reports containing images, graphs, tables etc
inserting graphs and diagrams into report

bringing information from different sources together for reports

Present information in ways that are fit for
purpose and audience
Evaluate the selection and use of ICT tools
and facilities used to present information

Mathematics
Understand routine and non-routine
problems in a wide range of familiar and
unfamiliar contexts and situations

producing a table of pH values

Identify the situation or problem and the
mathematical methods needed to tackle it

comparing results to find any anomalies

producing graphs and tables of experimental data
calculating Rf values for chromatography

Select and apply a range of skills to find
solutions
Use appropriate checking procedures and
evaluate their effectiveness at each stage
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Skill
English
Speaking and listening – make a range of
contributions to discussions and make
effective presentations in a wide range of
contexts
Reading – compare, select, read and
understand texts and use them to gather
information, ideas, arguments and opinions
Writing – write documents, including
extended writing pieces, communicating
information, ideas and opinions, effectively
and persuasively
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When learners are …
undertaking research from books and the internet
producing a coherent report
presenting data as a talk
taking part in group discussions.
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Aim and purpose
This unit will enable learners to gain knowledge and understanding related to astronomy including theories
related to the current solar system model and space exploration. They will also gain skills in the investigation
of astronomical objects.

Unit introduction
Astronomy is regarded as the world’s oldest science, yet a branch of science which has been undergoing
more rapid development in ideas and discoveries over the last few decades than at any other time in its
history. The onset of spaceflight heralded a new era in space exploration and unparalleled strides in our
discoveries of deep space objects. The development of new observational technologies and the many
discoveries of recent times have led to a deeper understanding of our place in the universe and of its origins.
A complex, thought-provoking science, cosmology has been introduced to many of us for the first time.
This unit introduces learners to the fundamentals of astronomy and leads towards the application of the
knowledge and skills being learned. Industrial techniques in all branches of science have improved as a result
of research carried out in the unusual environment of space. Conversely, industry has adapted innovatively to
solve the many challenges encountered by space exploration.
Learners will be introduced to the historical accounts of early philosophers and scientists and appreciate the
need to develop instrumentation adapted for particular needs. Skills developed in this unit are those which
are fully compliant with the requirements of the industrial workplace. These transferable skills and associated
practical techniques will be gained by a series of carefully constructed practical tasks where emphasis is placed
on safe procedure, precision in observation, data recording, analysis and communication. The development
of independent learning will be greatly encouraged.
Learners may explore many questions in this unit, such as:
●

Why did early astronomers get it so wrong?

●

Should we really worry about an asteroid collision?

●

Will there be a race to Mars?

●

Why do we need a rocket to get into space?

●

Shouldn’t we spend the money for spaceflight on more worthwhile ventures on Earth?

●

How big is the universe, how did it begin and how will it end?
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Learning outcomes
On completion of this unit a learner should:
1

Know how ideas about the universe have developed

2

Understand the processes involved in astronomical theories

3

Know the methods used for space exploration

4

Be able to investigate astronomical objects.
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Unit content
1 Know how ideas about the universe have developed
Astronomy past and present: historical development and discoveries, eg Aristotle, Aristarchus, Ptolemy,
Copernicus, Tycho Brahe, Kepler, Galileo, Newton, Herschel, Einstein, Hubble, Hawking; early
instruments for observation; supporting evidence for change
Current model of the solar system: the Sun; Earth-Moon system (relative sizes, distance, Earth’s
orbital characteristics, rotation, phases of the Moon, gravitational effects); the inner planets; asteroid
belt; the outer planets; other planetary moons; orbital plane

2 Understand the processes involved in astronomical theories
The birth and death of stars: gaseous nebulae; gravitation; main sequence stars; HertzsprungRussell diagram; nuclear fusion; death of stars (novae/supernovae, neutron stars (including pulsars),
dwarfs and black holes); stellar spectroscopy; quasars
Astronomical distance measurement: Astronomical Unit (AU); light year; parsec; astronomical distance
ladder, trigonometry and parallax, supernovae as standard candles, red shift
Cosmology: red shift, cosmic microwave background, dark matter and dark energy and its effect on the
universe; models of the universe, Big Bang variants, shapes of the universe (closed, open, flat); origin of
the universe; fate of the universe

3 Know the methods used for space exploration
Satellites and instrumentation: optical telescopes, eg reflector, refractor, improved versions, Hubble
Space Telescope (HST), charge-coupled devices (CCD); radio telescopes; X-ray observation; gamma
ray observation; Earth-orbital satellites; information computer technology (ICT) methods for detecting
new objects; Search for Extra Terrestrial Intelligence (SETI); methods used for discovery of distant
planetary systems; planetary satellites and Sun observational satellites, eg Galileo, Pathfinder Hubble,
Spitzer, New Horizons, Herschel, Mars Reconnaissance Orbiter, Cassini, Messenger, James Webb
Space Telescope (JWST), Chandra
Manned space flight: Apollo to the Moon; the space shuttle; Skylab; International Space Station
(ISS); world space programmes, NASA, European Space Agency, Japan, India, China, amateur and
commercial enterprise; proposed inter-planetary missions
Applications of space flight: satellites (meteorology, military, global positioning, communication,
research and development); robotics; new materials and technology, eg clothing and sportswear, heat
insulation, lightweight materials, prosthetic limbs, solar panels, computer optical cable
technology

4 Be able to investigate astronomical objects
The night sky: constellations (main northern and southern, apparent motion of the planets, named
stars, summer and winter characteristics, observational techniques); celestial coordinates (right
ascension and declination, altitude and azimuth, the ecliptic); the importance of the Pole Star; the
Milky Way
Principal astronomical objects: stars, star clusters, galaxies and nebulae; simple catalogue
classification (Messier, NGC); asteroids, comets and meteors
Regular and periodic events: solar and lunar eclipses; transits and occultations; comet observation;
meteor showers; solar activity (including sunspots, solar flares and coronal mass ejections and their effect
on the Earth); near-Earth objects (NEO)
Pearson BTEC Level 2 Diploma in Applied Science
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Assessment and grading criteria
In order to pass this unit, the evidence that the learner presents for assessment needs to demonstrate that
they can meet all the learning outcomes for the unit. The assessment criteria for a pass grade describe the
level of achievement required to pass this unit.
Assessment and grading criteria
To achieve a pass grade the
evidence must show that the
learner is able to:

To achieve a merit grade the
evidence must show that, in
addition to the pass criteria,
the learner is able to:

To achieve a distinction grade
the evidence must show that,
in addition to the pass and
merit criteria, the learner is
able to:

P1

List the main historical
developments and
discoveries in astronomy

M1

Describe some major
historical changes which have
occurred in astronomical
concepts

D1

Give examples of how
the inadequacies of early
instruments and/or mistaken
preconceptions influenced
our understanding of the
universe

P2

List the main characteristic
components of the present
day model of the solar
system

M2

Explain the main features of
the Earth-Moon system

D2

Explain, non-mathematically,
the main gravitational
influences within the solar
system

P3

List the principal stages in the
lives of most stars

M3

Describe the principal stages
in the lives of most stars

D3

Explain the differences
between the lives of those
stars with initial masses
significantly smaller and those
with initial masses greater
than that of the sun

P4

List the main methods of
measuring astronomical
distances from within the
solar system to the edge of
the observable universe

M4

Explain the theory and
D4
practice of two methods
of measuring astronomical
distances that are based upon
different physical principles

Explain the astronomical
distance ladder showing how
uncertainties accumulate as
the distance becomes larger

P5

Review the theories for the M5 Explain the factors which
origin and fate of the universe
determine the fate of the
universe
[IE2]

D5

Explain, with examples,
which of the current Big Bang
variants is best supported by
the evidence

P6

Name the principal methods
used in the exploration of
space

D6

Explain the developments
likely to influence future space
missions.

P7

Carry out practical
M7
investigations collecting
primary data on some of the
characteristics of the night sky

M6

Explain why unmanned
exploration is preferred to
manned exploration at the
moment
Analyse your investigations,
drawing any possible
conclusions.

[CT6, RL3, SM2, SM3, EP3]
P8
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Investigate using secondary
sources some of the
characteristics of our universe.
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PLTS: This summary references where applicable, in the square brackets, the elements of the personal,
learning and thinking skills applicable in the pass criteria. It identifies opportunities for learners to demonstrate
effective application of the referenced elements of the skills.

Key

IE – independent enquirers RL – reflective learners

SM – self-managers

CT – creative thinkers

EP – effective participators

TW – team workers

Pearson BTEC Level 2 Diploma in Applied Science
– Issue 2 – December 2017 © Pearson Education
Limited 2017

221

Essential guidance for tutors
Delivery
This unit is designed to provide a foundation in the science and techniques used in astronomy and associated
space sciences. Learners should gain an understanding of the applications of scientific knowledge from this
industry and an overall appreciation of underlying concepts through scientific investigation wherever possible.
Learning outcome 1 addresses the historical development of astronomy and the difficulties faced by scientists
as a result of limited equipment and cultural or religious beliefs. Learners need to appreciate that our presentday understanding has developed from relatively simple observations and mathematical methods. Our
current model of the solar system should be dealt with using accurate and up-to-date figures. Characteristics
of phases, orbital time periods and rotation, for example, can be demonstrated using computer modelling
techniques or spheres in a darkened room and will expand on knowledge gained from Key Stage 3
programmes of study.
Aspects of astronomical theories are addressed in learning outcome 2. Learners will be introduced to many
new and difficult concepts for the first time and will need to focus on the life cycle of stars as a means of
grasping the characteristics of many unusual astronomical objects. A detailed understanding of stellar distance
measurement is not required but the essential principles and uses of mathematical and other methods should
be provided together with the units of measurement. This section also introduces cosmology and presents an
ideal opportunity to initiate scientific debate.
The methods of exploring space and the applications of space flight are dealt with in learning outcome 3.
Learners can take part in telescope design aspects and experiment with lenses and mirrors to gain a sense of
the simplicity of the first telescopes but also the problems of mirror curvature or lens focusing. This should be
a comprehensive introduction to current satellite usage with a knowledge of the principles of physics which
allows these various methods of space exploration to take place. This section also explores the uses of space
flight such as materials developed, new technologies and the exciting prospects of commercial space travel,
which helps to contextualise the entire unit.
In learning outcome 4, learners will need to be given essential guidance in the techniques for astronomical
observation including health and safety considerations. It is important that learners carry out observational
activities over a suitable duration and become accustomed to the star patterns for object identification. Naked
eye observations will be sufficient for the purposes of fulfilling the criteria of this unit, although tutor-supervised
sun projection should be used as a minimum requirement for a daytime observation. Further investigation
using internet links with robotic telescopes can be developed in this section to allow learners access to
observational equipment which would be beyond the budget of standard educational establishments. This is
invaluable as a direct hands-on approach to real time observation of space during school or college timetabled
hours.
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Outline learning plan
The outline learning plan has been included in this unit as guidance and can be used in conjunction with the
programme of suggested assignments.
The outline learning plan demonstrates one way in planning the delivery and assessment of this unit.
Topic and suggested assignments/activities and/assessment
Introduction to unit
1 Historical: development of the Earth in space and conflicting views, instrument design and limitations, link to
key people involved to give historical perspective
Assignment 1: Astronomy Through the Ages (P1, M1, D1)

2 The solar system: demonstration from ICT of planet sizes
●

Poster or model production for scale (practical group exercise)

●

Demonstration of Earth rotation and Moon phases, planet details

Assignment 2: Solar Systems – Where Are We Now? (P2, M2, D2)

3 Theoretical: birth-death of a star, current understanding and H/R diagram of main sequence, gravitational
and radiation influences, star types, deep space objects, assignment
Assignment 3: Stars Shining Brightly (P3, M3, D3)

4 Distance measurement practicalities: simple use of maths for short distances, use of larger units for longer
distances (calculation exercise)
Assignment 4: How Far Did You Say It Was? (P4, M4, D4)

5 Debate: assessed review of Big Bang theory, the future of the universe according to density differences,
supporting work, group work study
Assignment 5: How Did It All Begin? (P5, M5, D5)

6 Report: modern instrumentation – design, aspects of observation, new developments, computerisation of all
aspects of observations including virtual observatories
7 Report: space flight
●

World space programmes

●

Implications of long-term space flight (group work and discussion)

●

Development of new materials and technology (research project) assignment

Assignment 6: Space Flight Applications (P6, M6, D6)

8 Investigation: development of celestial pattern recognition and coordinates
●

Independent study as periodic homework

●

Identification and mapping of planet/moon movement

●

Moon phase monitoring

●

Observation of sunspot activity using projection method

●

Meteor count rate, Faulkes telescope project

Assignment 7: Astronomical Investigations (P7, P8, M7)
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Assessment
Assessment strategies for this unit will be diverse and reflect the variety of ways of presenting evidence to
meet the requirements of the grading criteria. Learners should be encouraged to produce a wide range of
evidence types by carefully written and imaginative assignment tasks. These will include: written reports,
PowerPoint presentations, diagrams and posters, observational logs, informative booklets, models, graphs,
photographs etc.
For P1, learners will demonstrate knowledge of the key milestones in astronomical development using a
simple timeline of events and will remember to include all aspects of astronomy, not just our solar system.
There should be some indication of the importance of instrument invention and an appreciation of changes
which developed as a result. Encourage learners to use their imagination in how they present this information
– it lends itself to annotated flow charts. For M1, learners will be able to describe some major historical
changes in astronomy. It is the concepts that are required in this criterion and the learner needs to show they
appreciate the significance of the changes in concepts. D1 learners will show a clear understanding by using
examples of how the instruments available early on could give false or limited information because of their
technical/design problems. Learners must also show how preconceptions influenced what was seen. The
preconceptions might be religious, historical or cultural.
For P2, learners need to list the main characteristic components that make up the present day model of
a solar system. The tutor should encourage the learner to present their work as imaginatively as possible,
otherwise it becomes a dull list of names. If using flow charts or visual presentation they can also show how
the components interact with each other, which will lead them towards the criteria for M2 and D2. For
M2 an explanation is required regarding the main features of the earth-moon system and this should use
correct scientific language, thereby showing learners understand the interactions between the Moon and
Earth. Distinction grade learners for D2 will be aware of influences within the solar system which affect the
movements of planets. They need to explain these gravitational influences non-mathematically, although a
learner who does involve maths in their explanation should not be penalised. At this level the explanation has
to be accurate and use correct scientific language; it should also be in sufficient detail to show the action and
influence of the gravitational influences involved. If the mathematical explanation used is incorrect and there is
insufficient written description, D2 should not be awarded.
P3 will take the form of a comprehensive list of the principal stages in the life of most stars. Some tutor
guidance will be needed so that learners choose stars which are typical, although reference to some stars
not following the normal pattern will be a bonus and can help the learner towards M3. Again, tutors should
encourage the learners to think of innovative ways of presenting their findings. Learners should produce
evidence which demonstrates an understanding of the varied outcomes which may exist at the end of a star’s
life. The development of dwarfs, neutron stars and black holes will be mentioned together with the deciding
factor(s) as outlined in the Unit content. Similarly, a detailed explanation will be provided for the way in
which the universe may end and links made to factors (eg density) which are thought to be the deciding
criteria. For M3, learners are asked to describe the principal stages in the life a star. Some learners may well
do this as part of P1 but assessors should make sure the descriptions use correct and accurate scientific
language. Lists of facts are not acceptable; merit learners should be able to describe what is going on in the
life of a star. For D3, learners are asked to take two quite different star masses when compared to the Sun
and explain the differences in the lives of these stars. It will require the learner to show they understand the
significance of mass in the early part of a star’s life and how it influences its subsequent development. The
learner should try to use accurate scientific language at this level although mathematical descriptions are
not required.
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For P4, a list is required of how astronomical distances are measured. This lends itself to presenting the
information via models, animated presentations etc. The figures involved are extremely large and can be
daunting so encouraging learners to use familiar objects as reference points can help them deal with these
concepts. In M4, the tutor may need to guide learners as to their choice of methods. Methods developed
long ago are still used but have been refined in terms of accuracy. If the learner has undertaken some
practical work on measurement, this will be useful reference material here. M4 requires an explanation of
both the theory and practice of measuring astronomical distances and assessors should be careful that both
are provided if M4 is to be achieved. For D4, the learner needs to show they understand that accurate
measurement within the solar system is the basis for measurements at greater distances. Any inaccuracy in the
first step will result in further distortion of the measurements the further out into space they are taken.
P6 asks for the main ways in which space is explored and should cover all forms of instrumentation,
ground-based and satellite (including specific names). The applications of space flight and technology are
quite extensive and it is reasonable to expect a far reaching list of items for pass grade learners. Practical
investigation of telescopes and materials can provide part of the evidence requirement. For M6, the learner
has to demonstrate their knowledge of space exploration in terms of using manned or unmanned craft. It
is not sufficient to say such systems exist: the learner has to explain why one system is preferred to another
depending on where and what is being explored. There will be many reasons for the choices made and
they need to be explained. D6 may well be covered as part of M6 but the assessor needs to be sure the
learner has explained what the developments are that could influence future exploration. The learner will
be expected not only to explain scientific reasons but also probably to mention finance, political and social
pressure.
To gain P7 and P8, pass grade learners must show evidence relating to both indoor and outdoor observation
of the skies. Indoor astronomy refers primarily to the pre-planned use of robotic telescopes – a number of
which are currently in operation to allow educational establishments the use of large and expensive facilities.
The use of these robotic telescopes means booking well in advance and accepting that observation times
may not be during term time and at the time of year you want. Even so, they are a very valuable resource.
Learners should show a logged observation of a suitable object over a sufficient period of time. It is envisaged
that evidence will be produced within groups. Learners must also show a similar form of evidence for at
least one astronomical object by observing the sky directly. Correct references and bibliographies will be
needed as supporting evidence for secondary data used. Merit grade learners (M7) will be required to analyse
and explain their observations of both primary and secondary data gathered from observations. Online
observations can be counted as primary data. Lists of observations or data are not acceptable, there has to be
evidence of analysis of their data which is correct and expressed in good scientific language.
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Programme of suggested assignments
The following table shows a programme of suggested assignments that cover the pass, merit and distinction
criteria in the grading grid. This is for guidance and it is recommended that centres either write their own
assignments or adapt any Pearson assignments to meet local needs and resources.
Criteria covered

Assignment title

Scenario

P1, M1, D1

Astronomy Through the
Ages

You are a report writer for Written account, timelines
scientific journal.
produced as listing or
video presentation

P2, M2, D2

Solar Systems –Where
Are We Now?

You are working as
support staff in science
educational exhibition.

P3, M3, D3

Stars Shining Brightly

You are a technician
Development of a
working on background schematic poster, narrative
displays in popular science work or presentation
centre.

P4, M4, D4

How Far Did You Say It
Was?

You are a journalist writing Hard copy or online
a scientific article for a report
journal aimed at interested
amateur astronomers.

P5, M5, D5

How Did It All Begin?

You are a journalist
reviewing the origins
and developments of the
universe to a group of
amateur astronomers.

P6, M6, D6

Space Flight Applications You are a quality control
technician for leading
materials manufacturer.

Evidence including:
itemised lists; diagrams;
research log; report

P7, M7, P8

Astronomical
Investigations

Work journal including
observations plus
secondary research.
Observational log-book
comprising: object
identification, star maps,
observation data, tables/
charts, chronology and
coordinates, written work
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You are work shadowing
a night assistant at a
professional/major
observatory.

Assessment method

Evidence may consist
of: planet models; large
posters; data tables; ICT
3-D model

Report/presentation
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Links to other BTEC units, other BTEC qualifications and other relevant units and
qualifications
This unit forms part of the BTEC in Applied Science suite. This unit has particular links with units in the BTEC
Applied Science suite:
Level 1

Level 2

Level 3

Making Scientific Observations and
Measurements

Energy and Our Universe

Fundamentals of Science

Applications of Physical Science

Astronomy

Practical Scientific Project
Using Mathematical Tools in Science
Science in the World

There are links with GCSEs in Science and Additional Applied Science.
The unit may provide links with the National Occupational Standards (NOS) in Laboratory and Technical
Activities at Level 2 and the NOS in Laboratory Science at Level 2 (see Annexe E for mapping).

Essential resources
Access to optical equipment in standard physics laboratories and internet facilities are essential. Learners will
benefit from using binoculars or small telescopes (for example minimum 50 mm refractor, 100 mm reflector).
CD ROMs are available in abundance for solar system aspects and a well-stocked library of textbooks and
astronomy magazines will be useful.

Employer engagement and vocational contexts
Contacts should be developed with manufacturing industries using modern methods of technology and
materials science in their processes.
Visits to local museums and educational enterprises can be arranged, many of which have a variety of useful
items and displays including planetariums. The National Space Centre will help to put aspects of this unit in a
real context. Visits can be arranged online and careers links can be discussed with staff at the centre
(www.spacecentre.co.uk).
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Indicative reading for learners
Textbooks

As for Units 2 and 5 plus:
Cooke A – Visual Astronomy Under Dark Skies (Springer Verlag GmbH, 2005) ISBN
9781852339012 Jones B W – Discovering the Solar System (J.Wiley and Sons Ltd, 2007)
ISBN 9780470018316
Ken Gadd Associates Ltd – Applied Science GCSE Edexcel (Nelson Thornes, 2003) ISBN
0748772030 Kerrod R – Hubble: The Mirror on the Universe (David and Charles, 2000) ISBN
9780715316429 Kitchin C R – Solar Observing Techniques (Springer Verlag GmbH, 2007) ISBN
9781852330354 Moore P – Stargazing (Cambridge University Press, 2000) ISBN
9780521794459
Tirion W – The Cambridge Star Atlas (Cambridge University Press, 2007) ISBN 9780521800846
Websites

www.badastronomy.com

Blog created by an astronomy lecturer and author on
the misuse of astronomical science

www.bbc.co.uk/science/space

Home of the BBCs Science and Nature: Space
information page

www.hubblesite.org

News and information about the Hubble telescope

www.nasa.gov

National Aeronautics and Space Administration
homepage

www.nearearthobjects.co.uk

Near Earth Objects Information Centre

www.practicalphysics.org

Share site for teachers of physics

www.scitech.ac.uk

Science and Technologies Facilities Council

www.space.com

News items about spaceflight, science and technology

www.spacecentre.co.uk

The National Space Centre

www.thespacereview.com

Essays and commentary about space exploration
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Delivery of personal, learning and thinking skills (PLTS)
The following table identifies the PLTS that have been included within the assessment criteria of this unit:
Skill

When learners are …

Independent enquirers

[IE2] research the main theories for the origin and fate of the universe

Creative thinkers

[CT6] carry out investigations into characteristics of the night sky, adapting these
when the viewing conditions change

Reflective learners

[RL3] review their progress when carrying out practical investigations, acting on
the outcomes to amend the investigation

Self-managers

[SM2] work towards goals, collating data and investigating astronomical objects
over a suitable time period, showing perseverance
[SM3] organise time and necessary resources when carrying out observations of
the night sky

Effective participators

[EP3] propose practical ways forward when carrying out practical investigations,
breaking it down into manageable steps.

Although PLTS are identified within this unit as an inherent part of the assessment criteria, there are further
opportunities to develop a range of PLTS through various approaches to teaching and learning.
Skill

When learners are …

Independent enquirers

[IE4] analyse and evaluate the investigations into the characteristics of the night sky

Creative thinkers

[CT2] ask questions about possible theories for the origin and fate of the universe

Reflective learners

[RL5] evaluate observations of the night sky to inform how future observing
sessions may be carried out

Team workers

[TW1] carrying out group discussion on Big Bang theory and taking part in remote
investigations.
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Functional Skills – Level 2
Skill

When learners are …

ICT – Use ICT systems
Select, interact with and use ICT systems
independently for a complex task to meet a
variety of needs

using remote telescope facilities to observe astronomical objects

Manage information storage to enable
efficient retrieval

recording and receiving data from internet exploration methods

ICT – Find and select information
Select and use a variety of sources of
researching information on aspects of space flight and materials
information independently for a complex task science applications
ICT – Develop, present and
communicate information
Enter, develop and format information
independently to suit its meaning and
purpose including:
●

text and tables

●

images

●

numbers

●

records

Mathematics
Understand routine and non-routine
problems in a wide range of familiar and
unfamiliar contexts and situations

developing reports and investigations based on physical
observation of astronomical objects

applying mathematical methods to distance measurements

English
Speaking and listening – make a range of
contributions to discussions and make
effective presentations in a wide range of
contexts

taking part in group discussion on complex issues of cosmology

Reading – compare, select, read and
understand texts and use them to gather
information, ideas, arguments and opinions

researching information to support tutorial sessions on theoretical
astronomy and for investigative background information

Writing – write documents, including
extended writing pieces, communicating
information, ideas and opinions, effectively
and persuasively

completing investigative reports and explanations.
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Aim and purpose
This unit enables learners to develop knowledge about the components and design principles used in the safe
construction of electronic circuits. Learners will design and build a simple circuit that can be used to help solve
an everyday need.

Unit introduction
The world we live in would be unimaginable without the various electronic gadgets that are widely available.
They influence many people’s lives, from heart pacemakers electronic body limbs to various MP3/4/5 players.
Electronics is playing an important role in making our lives more efficient, from cars with improved efficiency
to the efficient use of energy resources.
In this unit learners will go on a step-by-step journey – from studying basic electronic components to
producing simple circuits that will, in a small way, solve a specific world need. The unit assumes no knowledge
of electronics and should be useful for learners with a general interest in basic electronics or those who would
later like to progress to an advanced level. The first part of the unit introduces the safety issues that need to be
considered when working with electricity, with a focus on prevention of injuries. The unit then naturally
progresses to the function and uses of basic components, covering both digital and analogue electronics.
Circuits are introduced once the basic components are understood. The final section of the unit allows
learners to think about a problem in the world that they would like to solve, using knowledge gained in
electronics. Throughout this unit, there is an emphasis on developing the learner’s practical techniques as well
as using ICT in simulating electronic circuits. Learners are not required to solder or produce printed circuit
boards, as the emphasis is more on understanding, although they will have opportunities in constructing their
circuits on protoboards.

Learning outcomes
On completion of this unit a learner should:

1

Know the components used in electronic systems

2

Be able to conduct experiments on electronic circuits safely

3

Be able to safely construct an electronic system to help solve an everyday need

4

Be able to assess the constructed electronic system safely.
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Unit content
1 Know the components used in electronic systems
Passive components: resistors (fixed, variable, tolerance); resistor markings (1852 and E24
preferred values); diodes (including values of turn on voltage for silicon and germanium diodes);
types of diodes (signal, light emitting diode (LED) and photodiodes; power ratings of diodes;
capacitors (polarised and non-polarised); switches, eg toggle switch, tilt switch, reed switch;
filament lamp; buzzer
Resistive input transducers: light dependent resistors (LDR); thermistors (negative temperature
coefficient); moisture detector; power ratings (LDR and thermistors)
Active devices: transistors, eg bipolar junction transistors (npn or/and pnp), field effect transistors
(n- channel enhancement); integrated circuit components, (logic gates (NOT, OR, AND, NAND,
NOR), 555 timer, eg monostable, astable, configurations; operational amplifiers, eg 741
Electrical measuring instruments: multimeter; cathode ray oscilloscope (CRO); logic probe; system
approach (input, processor, output)

2 Be able to conduct experiments on electronic circuits safely
Health and safety: risk assessments; safety guidelines, eg safe appropriate wiring, handling and
storage of components and test equipment; cable colour coding; circuit breakers in power supply;
first aid procedures, eg for electrical shock, electrical and acid burns
Simple circuits: power sources, eg cells, batteries; Ohm’s law; series and parallel resistors; current and
voltage relationships in both series and parallel circuits; power equation: P = VI and derivatives
Potential divider circuits: series combination of a resistor and one transducer, eg thermistor, LDR, LED,
photodiode
Transistor circuits: simple switching and amplifier circuits to include a transistor, eg BJT, FET; an input
transducer, eg LDR, thermistor and an output component, eg bulb, LED, buzzer
Comparator circuits: operational amplifier, eg 741; input transducer, eg thermistor, LDR,
moisture detector, photodetector; output component, eg LED, buzzer
Circuits incorporating integrated circuit components: logic gate circuit (eg NOT, AND, NAND, OR,
NOR); 555 timer circuits, eg monostable, astable, configurations

3 Be able to safely construct an electronic system to help solve an everyday need
Need: establish the purpose, eg use at home, in the farm, at the hospital, at work, in the car
Design: electronic system approach (block diagram comprising input, processor, output); schematic
circuit diagrams, eg hand drawn, computer simulation, computer drawn
Circuit type: active component, eg transistor, operational amplifier, logic gate, 555 timer; sensor, eg
thermistor, LDR, photodiode, moisture detector; output device, eg LED, buzzer, motor; circuit boards eg
protoboard, strip board, printed circuit boards

4 Be able to assess the constructed electronic system safely
Testing: equipment, eg multimeter, oscilloscope, signal generator, logic probe; setup, eg
checking connections, expected test values and signals
Measurements: variables, eg voltage, current, time, frequency, LED on/off
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Assessment and grading criteria
In order to pass this unit, the evidence that the learner presents for assessment needs to demonstrate that
they can meet all the learning outcomes for the unit. The assessment criteria for a pass grade describe the
level of achievement required to pass this unit.
Assessment and grading criteria
To achieve a pass grade the
evidence must show that the
learner is able to:

To achieve a merit grade the
evidence must show that, in
addition to the pass criteria,
the learner is able to:

P1 Identify symbols that
represent electronic
components

M1

Describe the operation of
electronic components

D1

Compare the properties
of analogue and digital
components

M2

Describe what factors may
limit any measurements
made

D2

Compare the results of
measurements on the
electronic circuit with that
predicted by theory

M3

Design an electronic system,
which contains an active
device, to include calculating
a numerical parameter

D3

Justify components selected
for the electronic system

M4

Describe the operation of the D4
constructed electronic system
that could solve an everyday
need

Describe the limitations
of the working electronic
system

M5

Explain the outcomes of the
electrical test.

Explain how your working
electronic system can be
further improved.

P2

Perform an electrical
measurement on an
electronic circuit safely

To achieve a distinction grade
the evidence must show that,
in addition to the pass and
merit criteria, the learner is
able to:

[EP1; SM4]
P3

Design an electronic system,
which contains an active
device, to help solve an
everyday need
[IE2; CT1; EP3]

P4

Produce an electronic
system, which contains an
active device, that could
be used to help solve an
everyday need
[CT5; SM3,4]

P5

Perform an electrical test on
the constructed electronic
system safely.

D5

[SM4; EP1]
PLTS: This summary references where applicable, in the square brackets, the elements of the personal,
learning and thinking skills applicable in the pass criteria. It identifies opportunities for learners to demonstrate
effective application of the referenced elements of the skills.

Key

IE – independent enquirers RL – reflective learners

SM – self-managers

CT – creative thinkers

EP – effective participators

TW – team workers
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Essential guidance for tutors
Delivery
There are various ways of delivering this mostly practical unit. It is recommended that the unit is put into
the content of the electronics sector. It is advisable that learners have a practical book in which they can
detail experiments and computer simulations that they perform. These can be useful for easy reference and
for assessment purposes. It is important that learners are introduced early on to the risks of working with
electricity. Learners should be encouraged to perform risk assessments for the work they carry out and
learners’ safe working practice should be developed. Learners should also be allowed to become familiar with
the various measuring instruments that are used in electronics as they are an integral part of practical activities.
Tostart with, learners should be asked to think about system (block) diagrams when introducing electronic
systems. Learners could then view systems as having inputs, processors and outputs. Passive components
should be introduced in conjunction with their associated data sheets. For example, power ratings of diodes,
colour codes of resistors, resistance versus light for LDRs and resistance versus temperature for thermistors
will allow useful investigations of these important components to take place. Digital thermometers and lux
meters, integrated with data loggers, can be incorporated in these investigations. The current and voltage
relationships for series and parallel circuits could be introduced practically through experiment.
Active devices, such as transistors, operational amplifiers and logic gates, or modules can then be investigated
separately (these are available from various electronics companies). Learners should be introduced to data
sheets of transistors, amplifiers and logic gates. The basic knowledge gained by learners in the first two
learning outcomes should then enable them to proceed naturally to learning outcome 3, where they can
build electronic circuits comprising both active and passive components and simulate these circuits using
computer software, if available to centres (much is available on the internet). It is important that learners
practise building and troubleshooting various circuits in order to gain confidence.
Learning outcomes 4 and 5 give learners the opportunity to think of a problem to solve using electronics. It
is vital that these circuits are designed by learners and that they are not taken from magazines or books. The
electronic components used should be from those given in the Unit content. It is extremely important that
learners are advised early on of the suitability of their intended project. As the aim of this unit is for learners
to understand the basics of electronics and then build circuits, soldering is not required and all circuits can be
built on protoboards. However, if learners have built their electronic system on the protoboards and wish to
transfer this to a strip board for soldering then that is to be encouraged.
Depending on the ability and experience of learners, learning outcomes 1, 2 and 4 could be part of separate
assignments. It is strongly recommended that before learning outcomes 3, 4 and 5 are attempted, learners be
given a circuit diagram to simulate from which they can then build. They can then make simple measurements
of current and voltage or voltage and time (frequency). Alternatively, they could be given a pre-build circuit
and asked to make measurements of current and voltage. Once learners are confident, then an assignment
can comprise learning outcomes 3, 4 and 5. However, it might be possible for learners to have learning
outcome 3 covered in a single assignment and 4 and 5 as part of one assignment. In addition, P1 is likely not to
be met until learners are midway into the course and so it could be integrated into learning outcomes 3, 4
and 5. There is enough flexibility in this unit to allow for learners’ own particular circumstances.
Examples of projects that learners could consider include: alarm siren, door buzzer, automatic fan fluid
detector, automatic parking light; greenhouse temperature control, moisture detector.
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Outline learning plan
The outline learning plan has been included in this unit as guidance and can be used in conjunction with the
programme of suggested assignments.
The outline learning plan demonstrates one way in planning the delivery and assessment of this unit.
Topic and suggested assignments/activities and/assessment
Health and safety issues: introduction
Simulation packages: introduction
Electronics companies selling basic components
Learner activity (card matching game on working safely with electricity)
Learner activity: learner to open files in software package
Learner activity: catalogue use of various electronics companies
Introduction to measuring instruments
Learner activity (mystery circus exercise, learners to try out measuring instrument on various components)
Basic components: resistors: E24, colour codes
Learner activity: colour codes and E24 (match the resistor)
Diodes and data sheets, characteristics and properties
Learner activity (card matching exercise on electrical symbols)
Learner activity (graphs matching exercise, comparing IV characteristics of resistors, filament lamp, diodes etc)
Resistive input transducers: qualitative descriptions: graphs of LDR and thermistor
Learner activity (problem solving linking temperature (light levels) to temperature)
Active devices: bipolar junction transistors (BJT) and field effect transistors (FET)
Learner activity (card matching exercise: comparing symbols and properties of FET and BJT
Logic gates: introducing various logic gates and timers, operation and working voltages
Learner activity (truth table exercise of each logic gate)
Assignment 1: Investigating the Building Blocks of Electronics (P1, M1, D1)

Circuits: Ohm’s law and series/parallel circuits
Learner activity: self discovery: finding relationship of current and voltage in series and parallel circuit
Learner activity: worksheet – problem solving in series/parallel circuits
Potential divider circuits: using an input transducer in a circuit
Learner activity (jigsaw, LDR, resistor, battery combinations)
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Topic and suggested assignments/activities and/assessment
Transistor circuits: BJT and FET used as switches and amplifiers
Learner activity: worksheet on transistors, switch on voltage and characteristics
Learner activity: jigsaw of BJT components with passive components such as LRD, LED and resistors
Comparator circuits: potential divider circuits and op amp circuits
Learner activity: worksheet – calculations and design of comparator circuits
Learner activity: jigsaw of various types of comparator circuits
Logic gates and timer circuits
Learner activity: combining game: combine comparator with logic gates, transistor with logic gates, timer with
comparator circuits
Practical activities (LO 1/2/3/4/5)
Using measuring instruments (circus with multimeter, oscilloscope, signal generator and logic probe)
LDR and thermistor experiments for temperature and light control
Series/parallel circuit experiments
Logic gates, truth table
Transistor circuits
Comparator circuits
Computer simulations work
Introduction and simple examples (simple series/parallel circuits)
Practical assignment work (LO 2/3/4/5)
Design work 1 (looking at the selected ‘need’ as appropriate
Assignment 3: Designing Electronics Systems to Help Solve an Everyday Need (P3, M3, D3)

Research components to use, perform any calculations
Simulation work: simulate proposed design
Basic circuit construction: build simulated basic circuit
System construction: complete circuits to form system
Assignment 4: Using Electronics Systems to Help Solve an Everyday Need (P4, M4, D4)

Measurements on system: perform measurements on system
Assignment 2: Measuring Electronics Systems (P2, M2, D2)

Testing on system: test full system, adjust as appropriate
Assignment 5: Testing Electronics Systems (P5, M5, D5)

Non-supervised study time and completion of assignments
Researching the ‘need’ and what kind of circuit to use (via internet, books and catalogues)
Simulation work (system or circuit)
Editing and revising the circuit (via calculations, design and simulation)
Writing the report (computer, photograph etc)
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Assessment
All the pass grade criteria must be met in order for a learner to achieve this unit. The examples Unit content
give the tutor ideas of what could be discussed and are not limited to those mentioned. However, it is
expected that at least one of the examples will be covered during lessons.
The P1 criterion sets the basic blocks of the electronic systems and could be achieved by a game that
requires learners to match the electrical symbol with its description or it could be achieved through a
poster. The symbols must include passive components, resistive input transducers, and active components.
For M1, learners could produce a table in which they briefly describe passive components, resistive input
transducers and active components, as detailed in the Unit content. Reference to experimental activities is
strongly recommended. For D1, learners are expected to compare the properties of analogue and digital
components. These properties could include cost, operating conditions, speed and applications.
Tomeet the P2 criterion, learners need to make at least one electrical measurement on an electronic circuit.
Safe working practice is important and to obtain this criterion the learner needs to have demonstrated they
are able to work safely; the evidence can be in the form of a witness statement written by the assessor. It is
also expected that the learner will make a statement regarding their awareness of any risk before undergoing
measurements. The circuit could be part of the constructed electronic system. In practice this would mean
that at least some of the system should work. This means that if a learner is unable to get their electronic
system to work they could still achieve the P2 criterion by making measurements on a pre-build circuit.
The objective of this criterion is for learners to demonstrate that they can make electrical measurements.
The measurements could be current, voltage or time (frequency). The assessment could be through an
observation sheet or their practical book. To achieve M2, learners are required to consider any factors
that could affect or limit their measurements. For D2, learners are required to compare their experimental
results with those of theory. The comparison is not with results obtained from computer software but with
theoretical concepts, for example Ohm’s law, potential divider equations etc.
For P3, the design needs to address a specific problem for home, leisure or work; that is, there must be a
need for the electronic system. The design needs to start with a block diagram showing input, processor
and output. The design would then proceed to a circuit diagram and must include at least one active device.
The active device could be a transistor, logic gate, 555 timer, operational amplifier etc, as detailed in the Unit
content. Magazine circuits are unacceptable here, as learners, by this stage of the course, should be able to
design a simple electronic system independently. They are encouraged to use computer software to simulate
their circuits if at all possible. For M3, the learners must show that they are able to calculate at least one
numerical parameter for their circuit. Note that reverse calculations are not acceptable. For example, if the
power rating is known to be 1mW and V2/R is used, then a reverse calculation would be: 12/103, using
V = 1V and R = 1kΩ. It is expected that learners would transpose to find R, substituting the values for the
power rating (in this case 1 mW and Voltage of 1 V, that is 1 x 10–3 = 12/R). For D3, learners must explain
why they have selected the components in their electronic system.
For P4, learners need to have produced an electronic system that comprises at least one active device. The
complete system does not have to work at this stage to achieve a P4. Evidence for the electronic system
must be a good quality photograph, with the main components clearly labelled. Toachieve M4, learners must
explain the operation of their constructed electronic system, and they need to relate the description to any
measurements performed on the system. At least some of the system needs to be working to achieve M4.
Toachieve D4, the learner is required to describe the limitations of their electronic system. The constructed
electronic system needs to be fully working to achieve D4.
To achieve the P5 criterion, learners must perform at least one electrical test to their complete electronic
system, even if does not work fully. The testing must be performed safely and a witness statement by the
assessor is required to confirm that the learner has worked safely. It is also expected that the learner will make
a statement regarding their awareness of any risk before undergoing the testing. The testing could be hearing
a buzzer ring at the output or an LED going on and off. Alternatively it could involve measuring current and
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voltage and this could be linked to P2, but in this case it needs to be related to the complete electronic
system, whereas for P2 the measurement relates to any circuit. The evidence for this could be a tutor witness
statement or it could comprise a table within a report. To achieve the M5 criterion, learners need to explain
the significance of their tests in relation to the operation of their system. At least some parts of the system
should be working to achieve the M6 criterion. Toachieve the D5 criterion, learners need to explain how
their working system could be improved further. To get this criterion the electronic system needs to be fully
working and the improvements suggested must be realistic, technical and directly related to the original
objectives of the project.
It is possible for learners to achieve criteria P2, P3, P4 and P5 (and the corresponding merit and distinction
criteria) within the constructed electronic system, if required.
Programme of suggested assignments
The following table shows a programme of suggested assignments that cover the pass, merit and distinction
criteria in the grading grid. This is for guidance and it is recommended that centres either write their own
assignments or adapt any Pearson assignments to meet local needs and resources.
Criteria covered

Assignment title

Scenario

Assessment method

P1, M1, D1

Investigating the Building
Blocks of Electronics

You are a trainee engineer
who needs to show
competence in working
with electronic systems as
part of the traineeship.

Visual representation

P2, M2, D2

Measuring Electronics
Systems

Table
Results table within leaflet/
report
ICT presentation

P3, M3, D3

Designing Electronics
Systems to Help Solve an
Everyday Need

Leaflet/report to include
circuit and block diagrams
ICT presentation
Computer simulations

P4, M4, D4

Using Electronics to Help
Solve an Everyday Need

Witness statement
Leaflet/report to include
photographs of the
constructed circuit
ICT presentation

P5, M5, D5

Testing Electronics
Systems

Leaflet/report to include
testing plan and results
ICT presentation
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Links to other BTEC units, other BTEC qualifications and other relevant units and
qualifications
This unit forms part of the BTEC in Applied Science suite. This unit has particular links with units in the BTEC
Applied Science suite:
Level 1

Level 2

Level 3

Eco-friendly Energy

Energy and Our Universe

Electrical Circuits and their Industrial
Applications

Designing and Making Things Work Applications of Physical Science
with Science

Medical Physics Techniques

There are links with GCSEs in Science and Additional Applied Science.
The unit may provide links with the National Occupational Standards (NOS) in Laboratory and Technical
Activities at Level 2 and the NOS in Laboratory Science at Level 2 (see Annexe E for mapping).

Essential resources
Learners should have access to a range of resources similar to those used for GCSE Physics, GCSE
Electronics and engineering related courses. Learners will require usage of standard test equipment such as
oscilloscopes, signal generators, low voltage power supplies and multimeters. Access to computer software
packages using electronics as well as use of the internet will greatly enrich the curriculum.

Employer engagement and vocational contexts
This unit will be enriched by learners visiting companies working with electronics to observe electricians
and engineers at work. The unit is arranged in such a way that it could be easily incorporated in any work
placements that may be arranged between employers and centres. Websites offering support to enable
centres to initiate and establish links to industry and for arranging visits are given below:
www.nebpn.org

National Education and Business Partnership Network

www.stemnet.org.uk

Network for Science, Technology, Engineering and
Maths Network Ambassadors Scheme

www.vocationallearning.org.uk

Learning and Skills Network

www.warwick.ac.uk/wie/cei

Centre for Education and Industry
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Indicative reading for learners
Textbooks

As for Units 2 and 5 plus the following:
Duncan T – Success in Electronics (John Murray, 1997) ISBN
9780719572050 HMSO – Safety in Science Education (HMSO, 1996)
ISBN 9780112709152
Mawson D, Bell P,Poole P and Shepard T – Design and Make It! – Revised Electronics Products (Nelson
Thornes, 2001) ISBN 9780748760794
McHugh D – The Essentials of GCSE Electronic Products: Electronic Products Workbook (Lonsdale
Revision Guides, 2005) ISBN 9781905129201
Sinclair I and Lewis G – Electronics and Electrical Servicing (Newness, 2002) ISBN 9780750655682
Journals

Electronics Education (by the IET)
New Scientist
Scientific
American
Websites

www.atschool.eduweb.co.uk/trinity/elec2.html

Teaching and learning resources

www.electronicsinshoools.org

Electronics in schools

www.iee.org

The Institute of Electrical Engineers

www.iop.org

The Institute of Physics

www.theiet.org.uk

The Institue of Engineering and Technology
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Delivery of personal, learning and thinking skills (PLTS)
The following table identifies the PLTS that have been included within the assessment criteria of this unit:
Skill

When learners are …

Independent enquirers

[IE2] planning the design of the electronic circuit and researching problems which
the electrical circuit could solve

Creative thinkers

[CT1] generating ideas and exploring possibilities in designing electrical circuits
[CT5] trying out alternatives and new solutions in constructing electrical circuits

Self-managers

[SM3] organising their time and resources to complete the tasks by set deadline
[SM4] with tutor, anticipating and managing risks associated with working with
electricity

Effective participators

[EP1] discussing issues of concern before carrying out electrical measurements or
tests
[EP3] proposing a way forward in the design of an electrical circuit or electrical
test.

Although PLTS are identified within this unit as an inherent part of the assessment criteria, there are further
opportunities to develop a range of PLTS through various approaches to teaching and learning.
Skill

When learners are …

Independent enquirers

[IE 6] supporting the conclusions they have reached about the circuit design, using
reasoned arguments and evidence

Creative thinkers

[CT6] adapting ideas for circuit design as circumstances change

Reflective learners

[RL4] inviting feedback on design from tutor or other learners, acting on outcomes
as appropriate
[RL5] evaluating the limitations of their electrical circuits to inform future progress
[RL6] communicating their understanding of how the electronic system works in
relevant ways for the audience

Team workers

[TW1] collaborating well with others during some experiments

Effective participators

[EP2] justifying the choice of electrical components used in design of circuit.
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Functional Skills – Level 2
Skill

When learners are …

ICT – Use ICT systems
Select, interact with and use ICT systems
independently for a complex task to meet a
variety of needs

simulating circuits

Manage information storage to enable
efficient retrieval

saving work on the hard drive and memory sticks creating
electronic folders

Follow and understand the need for safety
and security practices

sitting correctly in front of the computer display

Troubleshoot

taking appropriate steps if the computer does not work or a
program stops working

researching electronic products

taking appropriate time away from the computer

ICT – Find and select information
Select and use a variety of sources of
selecting and using information to create a leaflet, report or
information independently for a complex task presentation
using computer software to simulate circuits
Access, search for, select and use ICTbased information and evaluate its fitness for
purpose

researching the appropriate data sheet for an electronic device
from the company website

ICT – Develop, present and
communicate information
Enter, develop and format information
independently to suit its meaning and
purpose including:
●

text and tables

●

images

●

numbers

●

records

entering the results of their measurements
plotting graphs of their experimental data
drawing circuit diagrams and producing leaflet or presentation of
their complete circuit

Bring together information to suit content
and purpose

pulling circuit diagrams, photographs, and text together to form a
leaflet or report

Present information in ways that are fit for
purpose and audience

using appropriate information to create a presentation or a leaflet
on safe working practice
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Skill

When learners are …

Mathematics
Understand routine and non-routine
problems in a wide range of familiar and
unfamiliar contexts and situations

solving simple series resistors to more complex series-parallel
resistor circuits
using the BS 1842 terminology and converting these numbers to
ordinary numbers

Identify the situation or problem and the
mathematical methods needed to tackle it

using Ohm’s law to solve a circuit problem involving resistors

Select and apply a range of skills to find
solutions

using substitution, transposition to solve circuit problems eg
Ohm’s law

using resistors in series and/or resistors in parallel to find resultant
circuit resistance

graphical determination of the turn on voltage of diodes.
Use appropriate checking procedures and
evaluate their effectiveness at each stage

solving voltage-current problems: comparing experimental values
with those calculated using a model
comparing a numerical value obtained from a calculator with the
voltage supplied

Interpret and communicate solutions to
practical problems in familiar and unfamiliar
routine contexts and situations

using maths to solving simple circuits

Draw conclusions and provide mathematical
justifications

justifying why a numerical parameter is required for the circuit

English
Speaking and listening – make a range of
contributions to discussions and make
effective presentations in a wide range of
contexts
Reading – compare, select, read and
understand texts and use them to gather
information, ideas, arguments and opinions
Writing – write documents, including
extended writing pieces, communicating
information, ideas and opinions, effectively
and persuasively

interpreting graphs of resistance-light levels for LDRs and
resistance-temperature for thermistors and then using these
values extracted in designing a circuit

undergoing group electrical experiments
presenting their constructed circuit
researching work on electronic components
producing their report or leaflet
writing about the problem to be solved and how detailing how
they designed, constructed the circuit to solve this problem.
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Aim and purpose
This unit enables learners to gain knowledge and skills related to biotechnology. Learners will investigate the
production processes involved in biotechnology in order to understand how it affects our daily lives and in
doing so perform some simple biotechnology procedures.

Unit introduction
Biotechnology is the application of science and engineering principles to the processing of materials by
biological agents to provide goods and services. Today, biotechnology is mostly thought of in terms of genetic
engineering, but historically, biotechnology involved the selection of crops in order to enhance yield or
characteristics, and controlled breeding experiments to cultivate certain qualities. This unit will investigate the
uses of biotechnology in the past and present, and how it may benefit man in the future.
Biotechnology is now influencing almost every aspect of our lives, providing solutions and breaking new
ground; it is at the cutting edge of science and the biotechnology industry now has an annual turnover of
tens of billions of pounds. With global demands for fuel and food ever increasing, and fossil fuels and usable
land fast running out, scientists are focusing more and more on using biotechnology to come up with the
solutions. Conversion of waste biomass into renewable biofuels, medicines produced by controlled cell
systems, and possible cures for debilitating diseases like multiple sclerosis are just some of the incredible uses
of biotechnology.
In this unit learners will take on the role of biotechnology science technicians and investigate these areas
and their underlying principles. Learners will be providing information to peers and patients and investigating
the manipulation of DNA itself and the host organisms that are used to perform the experiments. By the
end of the unit they should be able to describe the uses of biotechnology, have experience of how to use
biotechnology in a laboratory environment and discuss how biotechnology will help to rid mankind of certain
diseases.

Learning outcomes
On completion of this unit a learner should:

1

Know how the biotechnology industry has developed

2

Know how biotechnology is used in our everyday lives

3

Be able to perform simple biotechnology procedures

4

Know how biotechnology may help treat or cure disease.

Pearson BTEC Level 2 Diploma in Applied Science
– Issue 2 – December 2017 © Pearson Education
Limited 2017

245

Unit content
1 Know how the biotechnology industry has developed
Definition: alteration of natural biomolecules using science and engineering to provide goods and services
Historical biotechnology processes: man as farmer; breeding of plants and animals; gathering/processing
herbs for, eg medicine, bread, wine, beer, yoghurt, cheese, vaccines
Contemporary biotechnology processes: artificial selection, eg enhanced crop yield, controlled animal
breeding, creation of hybrids from two different species; genetic manipulation, eg recombinant DNA
technology, molecular biology, genetically modified organisms

2 Know how biotechnology is used in our everyday lives
Products: biodegradable plastics; biofuels; enzymes; GM crops; detergents; vitamins; drugs; proteins
Influence on our lives: drug production, eg through modification of naturally occurring
molecules; manufacture of biopharmaceuticals, eg from mammalian, microbial and viral sources;
manipulation of stem cells, eg to regenerate tissue, provide material for transplantation; forensic
uses of PCR on DNA samples; large scale laboratory production of materials; production of fuels,
detergents, oils

3 Be able to perform simple biotechnology procedures
DNA isolation: chemicals; procedures; theory; uses; human
genome Organisms used to manipulate genes: yeast, bacteria,
plasmids, viruses
Process: DNA isolation; restriction; ligation; transformation; selection and culture; PCR; tissue culture; use
of specific microbes and vectors in production of different materials; principles of aseptic techniques

4 Understand how biotechnology may help treat or cure disease
Products: drugs; medical treatments; human enzymes; functional proteins; tissue culture, stem cell
technology, fertility treatments
Conditions: currently treating, eg cystic fibrosis, multiple sclerosis, lymphoma, tissue loss, infertility, heart
disease
Issues: ethical considerations of biotechnology, eg people’s attitudes towards GM crops; drawbacks; risks
of new technologies; use of genetically altered DNA; clinical efficacy and longevity of treatments; lack of
long-term scientific trials for side effects
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Assessment and grading criteria
In order to pass this unit, the evidence that the learner presents for assessment needs to demonstrate that
they can meet all the learning outcomes for the unit. The assessment criteria for a pass grade describe the
level of achievement required to pass this unit.
Assessment and grading criteria
To achieve a pass grade the
evidence must show that the
learner is able to:

To achieve a merit grade the
evidence must show that, in
addition to the pass criteria,
the learner is able to:

P1

Identify technologies used in
the past to change biological
characteristics in plant and
animal systems

P2

Describe the processes
currently used in the
biotechnology industry

P3

Identify the influence
of current uses for
biotechnology in our
everyday lives

M2 Describe the influences of
these biotechnology uses
upon our everyday lives

P4

Carry out practical
experiments to demonstrate
some biotechnology
procedures

M3

M1

To achieve a distinction grade
the evidence must show that,
in addition to the pass and
merit criteria, the learner is
able to:

Describe the differences in D1
the ways in which genes have
been selected in the past and
present

Evaluate the use of
biotechnology procedures in
plant and animal systems

D2

Explain the issues surrounding
the uses of biotechnology in
our everyday lives

Describe how one of these
procedures would be
undertaken on an industrial
scale

D3

Explain the scientific principles
behind one biotechnology
procedure

Describe how one disease
is being treated using
biotechnology.

D4

Discuss the issues
surrounding the use of
biotechnology to cure
diseases.

[SM3, EP3]
P5

Identify some diseases or M4
illnesses where biotechnology
is used in their treatment or
cure.

PLTS: This summary references where applicable, in the square brackets, the elements of the personal,
learning and thinking skills applicable in the pass criteria. It identifies opportunities for learners to demonstrate
effective application of the referenced elements of the skills.

Key

IE – independent enquirers RL – reflective learners

SM – self-managers

CT – creative thinkers

EP – effective participators

TW – team workers
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Essential guidance for tutors
Delivery
The purpose of this unit is for learners to develop an understanding of the field of biotechnology in our
everyday lives. It looks at the ways in which the technology has been, and is being, developed, and the
application of biotechnology in the future, especially in curing diseases. A visit to a biotechnology laboratory is
highly recommended to give learners first-hand experience of its relevance. Where this is not possible, there
are excellent web-based resources showing most biotechnology procedures clearly and concisely.
After an introduction to the field, learners should approach the unit through self-directed investigation to
ascertain the many ways in which biotechnology now affects our lives. Through group discussions and
teamwork they should be able to discuss the effects of biotechnology in improving our lives.
Learning outcome 1 requires learners to know how biotechnology has been used historically by humans to
their advantage. Areas of interest include:
●

artificial selection of characteristics within species

●

controlled animal breeding experiments

●

enhanced crop yields

●

creation of hybrid species

●

brewing, cheese-making, herbal medicine, vaccines

●

‘green’ fuels.

For this learning outcome learners will also need to know about the basic principles of genetic manipulation
and recombinant DNA technology in order to understand how genetically modified organisms are produced.
This will lead on to the current uses of genetically modified organisms and products for learning outcome 2.
As the field is (at times) such a controversial one, there is a wealth of information available through news
websites on the internet. Learners should (with guidance) understand the financial importance of the biotech
industry and investigate contemporary uses, including the following areas:
●

GM crops

●

drug and vitamin production

●

enzyme and protein production

●

biofuels and conversion of waste biomass

●

biodegradable plastics

●

detergents

●

tissue and cell culture

●

stem cell technology

●

forensic uses of biotechnology, for example PCR.

Information should be as current and interesting as possible to enthuse and inspire learners, contemporary
and out of the ordinary issues such as biolatrines can be used as a starting point for research. Relate
biotechnology developments to the needs of less affluent countries where power supplies, clean water etc
are minimal or non-existent. The development of biolatrines, water cleansers and control of mosquitoes using
alternatives to pesticides are just a few of the developments that could be looked at.
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Learning outcome 3 requires learners to undertake some experiments involving biotechnology techniques.
Instruction on the fundamental principles of biotechnology needs to be given, as do the guidelines of aseptic
techniques, after which simple laboratory-based procedures should be carried out. For institutions without
access to the required apparatus, commercial kits are available which contain amongst other techniques
microbe and recombinant DNA technology. Tutors may need to use websites showing some of these
techniques if they do not have easy access to them in their centres.
Learning outcome 4 addresses the use of biotechnology in treating disease. Learners should investigate
current uses, eg in the treatment of cystic fibrosis and developing technology using stem cells. Learners should
be aware of the ethical issues surrounding these processes. Presentation and role play (taking up the mantle of
the opposing sides) are useful tools is discussing ethical issues.
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Outline learning plan
The outline learning plan has been included in this unit as guidance and can be used in conjunction with the
programme of suggested assignments.
The outline learning plan demonstrates one way in planning the delivery and assessment of this unit.
Topic and suggested assignments/activities and/assessment
Introduction and overview of the unit
Introduction to historical perspectives and contemporary biotechnology processes – research; guest speakers;
other tutors’ input; DVDs
Assignment 1: The Development of the Biotechnology Industry (P1, P2, M1, D1)

Class discussion about assignment; approaches to be used; review of input from speakers; other staff; class
research
Summative and formative dates given for the assignment
Check on progress of assignment 1. Visit if possible to laboratory, real or virtual, using biotechnology processes.
Use of speakers; DVDs to show use of biotechnology in our lives. Learners continue with research for
assignment 1
Summative version of assignment 1 handed in. Learners continue with research on biotechnology in our
everyday lives with input from the tutor. Prepare learners for practical work in following sessions
Assignment 2: Biotechnology in Our Lives (P3, M2, D2)

Class discussion about the assignment and how to use their research information and speaker; DVD inputs to
help in meeting the assignment
Introduce the concept of biotechnology techniques used in industry and laboratories. Explain briefly the ideas
behind the practical work the learners will be doing and how it will be part of assignment 3
Assignment 3: Biotechnology Procedures (P4, M3, D3)

During this time check progress of assignment 2 ready for formative assessment hand-in during this time
Hand in assignment 2 for formative assessment. Check progress of assignment 3 and the write-up of practical
experiments involved in assignment 3. Go over any points raised by the practical work and link them into
industrial use
Hand in assignment 3 for summative assessment
Introduction to the use of biotechnology to treat medical conditions and the considerations of ethics and risks
involved. Visits to laboratories, real or virtual, outside speakers, DVDs, online research
Assignment 4: Biotechnology and Medicine (P5, M4, D4). Give formative assessment date for assignment 4

Discuss with learners what will be needed for the assignment and deadlines
Give back assignment 3
Research and class discussion into the areas covered by assignment 4. Discuss methods of presentation to be
used
Input from tutor on this area of work
Class tutorial to go over any points outstanding
All assignments to be handed in for final assessment
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Assessment
The evidence submitted for P1 and P2 should reflect learners’ understanding of what biotechnology means
now, and in the past. Encourage the learners to use a variety of presentation styles to show their knowledge
of how biotechnology reached its present state, for example it could take the form of a leaflet or other
presentation outlining some uses and the changes in technology to the present day. Merit level learners for
M1 should be looking at the genetics of biotechnology and how the selection of characteristics led to breeding
programmes for both animals and plants. Learners should be encouraged to show they understand how a lot
of the early breeding, especially at the time of the agricultural revolution, was done prior to Gregor Mendel’s
work so there was no understanding of genetics as we know it. Distinction level learners for D1 should
evaluate the procedures used to change biological characteristics in plant and animal systems. The learner
should be able to show the importance of the biotechnology techniques being used and indicate what would
be the situation without these technologies.
P3 may form part of the work done in learning outcome 1 but the emphasis here is on the present uses of
biotechnology. The learner is expected to show they know how widely biotechnology is used and should
give as wide a coverage as possible. Again, the learner should not just give biological examples but should
include those from other science areas. At M2 level learners should be able to describe how biotechnology
has influenced our lives. Again, a wide range of examples should be expected and the learner must be able
to describe the influences clearly. Just giving a list is not sufficient: it needs to be enlarged on, ie described. At
D2 level the learners must explain the issues surrounding the uses of biotechnology. It will not be sufficient to
make a list or even give a description. The learner will need to show what issues they have found out about,
how biotechnology techniques are involved in our daily lives and what problems or issues have arisen as a
result of their use. This gives the learner a chance to use their science knowledge in a slightly different way,
giving their opinions backed up by scientific facts.
P4 is entirely practical and focuses on biotechnology procedures. As centres will have access to different
facilities, which procedures to use are left to the discretion of the centre. Commercial kits are available in
which recombinant DNA technology is covered with the use of bacteria provided within the kit (usually).
Alternatively, DNA can be easily isolated within the laboratory (either learners’ own or from plant-based
material), and a separate procedure conducted in which the learner uses techniques (aseptically) in order to
grow a simple biotech microbe such as yeast or bacteria. Learners should focus on the techniques they use,
the results and conclusions that can be drawn. Long descriptions of practical techniques copied from tutors’
notes or the booklets provided are not required but any alterations to procedures should be noted by the
learners. Merit level learners for M3 will be expected to investigate one of the procedures they have studied
in P4 and show its production on a large scale. Encourage the students to think about not only medicines
but industrial processes such as brewing, food manufacturing etc where biotechnology is used on a large
scale. Having chosen their procedure they need to describe it so the process can be followed by someone
unfamiliar with it. This lends itself to a variety of presentation methods, especially well annotated flow charts.
Distinction level learners for D3 will expand on the biotechnology procedure chosen for M3 or they could
choose a different procedure. The scientific principles behind the procedure chosen need to be clearly
explained using correct scientific language. It is important that the learner shows an understanding of the
scientific principles underlying their chosen procedure. Lists of procedures are not acceptable. Encourage the
learner to use a variety of presentation styles to reflect the different learning styles of the students.
P5 should concentrate on the use of biotechnology in the treatment of diseases, both currently and in
development. More than one disease or illness should be quoted and the biotechnologies chosen can be
for treatment or cure. A fair amount of guidance from the tutor will be needed on the choice of illnesses
or diseases. Learners need to give the disease or illness and what technology is being used in its treatment.
Merit level learners for M4 should give a description of the principles of the biotechnology procedure
chosen and how it is helping patients suffering from a stated condition/disease. The explanation given needs
to demonstrate that the learner understands the scientific principles behind the technology being used.
Distinction level learners for D4 are expected to discuss the issues surrounding the use of biotechnology in
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treating diseases/conditions, including the ethical considerations of such treatment. The learner might also
mention the influence of public opinion in terms of unrealistic hopes and expectations which are sometimes
raised by press releases. Again, the learner can express their own opinions backed up by scientific facts.
Programme of suggested assignments
The following table shows a programme of suggested assignments that cover the pass, merit and distinction
criteria in the grading grid. This is for guidance and it is recommended that centres either write their own
assignments or adapt any Pearson assignments to meet local needs and resources.
Criteria covered

Assignment title

Scenario

Assessment method

P1, P2, M1, D1

The Development of the
Biotechnology Industry

You are a biotechnology
laboratory technician
providing information
leaflet.

Information leaflet
on biotechnology
development and uses

P3, M2, D2

Biotechnology in Our
Lives

You are a journalist
asked to write about
biotechnology.

An article or series of
articles by a journalist for a
newspaper

P4, M3, D3

Biotechnology Procedures You are a biotechnology
technician.

Practical report and
account of procedures

P5, M4, D4

Biotechnology and
Medicine

Visual representation
to show where
biotechnology is used
in treatment, how it is
used and the problems
surrounding its use

You have been asked by a
local hospital department
to provide information
to patients about
biotechnology in the
treatment of disease.

Links to other BTEC units, other BTEC qualifications and other relevant units and
qualifications
This unit forms part of the BTEC in Applied Science suite. This unit has particular links with units in the BTEC
Applied Science suite:
Level 1

Level 2

Level 3

Science and Disease

Biology and Our Environment

Microbiological Techniques

Avoiding Extinction

Health Applications of Life Science
Investigating a Crime Scene

Genetics and Genetic Engineering

Science in Medicine

There are links with GCSEs in Science and Additional Applied Science.
The unit may provide links with the National Occupational Standards (NOS) in Laboratory and Technical
Activities at Level 2 and the NOS in Laboratory Science at Level 2 (see Annexe E for mapping).
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Essential resources
Learners can find information using textbooks, journals, newspapers, magazines and internet websites.
Learners should have access to standard laboratory equipment in the establishment of aseptic techniques and
recombinant DNA technology (depending on the institution this may take the form of a commercially available
kit).

Employer engagement and vocational contexts
Ideally centres should organise visits to laboratories in industry, the health service, or academic departments in
order to highlight the plethora of technologies available and currently developing in this field.
An excellent starting point for any learner investigating this field is the Biotechnology and Biological Science
Research Council (BBSRC) website at www.bbsrc.ac.uk/. For a broader perspective learners could visit the
UK trade and industry department website https://www.uktradeinvest.gov.uk which has information on the
biotechnology and pharmaceutical industry in this country.
The strategic advisory body on biotechnology is the Agriculture and Environment Biotechnology Commission
(AEBC) whose website can be found at www.aebc.gov.uk.

Indicative reading for learners
Textbooks

As for Units 3 and 6 plus the following:
HMSO – Safety in Science Education (HMSO, 1996) ISBN 9780112709152
Oxford University – The Oxford Handbook of Bioethics (OUP Oxford, 2009) ISBN
9780199562411 Parish J H and Twyman R M – Instant Notes in Bioinformatics (Taylor and
Francis, 2002)
ISBN 9781859962725
Slater A, Scott N and Fowler M – Plant Biotechnology: The genetic manipulation of plants (OUP
Oxford, 2008) ISBN 9780199282616
Journal

New
Scientist
Websites

www.appliedresearchforum.org.uk

Agriculture and Horticulture Research Forum

www.abpi.org.uk

Association of the British Pharmaceutical Industry

www.bbsrc.ac.uk

Biotechnology and Biological Science Research
Council (BBSRC)

www.biotechnologyonline.gov.au

Online secondary school resources

www.monsanto.co.uk

Agricultural company Monsanto

www.ncbi.nih.gov

National Centre for Biotechnology Information

www.uktradeinvest.gov.uk

UK trade and investment department
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Delivery of personal, learning and thinking skills (PLTS)
The following table identifies the PLTS that have been included within the assessment criteria of this unit:
Skill

When learners are …

Effective participators

[EP3] propose practical ways to carry out experiments into biotechnology
procedures, breaking them down into manageable steps

Self-managers

[SM3] carrying out practical experiments to isolate DNA and manipulating an
organism used in biotechnology, organising time and resources.

Although PLTS are identified within this unit as an inherent part of the assessment criteria, there are further
opportunities to develop a range of PLTS through various approaches to teaching and learning.
Skill

When learners are …

Independent enquirers

[IE3] investigating the issues surrounding the use of genetically modified crops

Reflective learners

[RL5] evaluate the practical experiments carried out for a range of biotechnology
procedures, to inform future practicals

Team workers

[TW1] discussing and investigating of biotechnology used in everyday life and
ethical issues relating to biotechnology.
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Functional Skills – Level 2
Skill

When learners are …

ICT – Use ICT systems
Manage information storage to enable
efficient retrieval

undertaking research for poster and leaflet as many information
sources must be accessed and stored

ICT – Find and select information
Select and use a variety of sources of
using a variety of sources for investigative tasks
information independently for a complex task
Access, search for, select and use ICTinvolved in evaluation for investigative tasks
based information and evaluate its fitness for
purpose
ICT – Develop, present and
communicate information
Enter, develop and format information
independently to suit its meaning and
purpose including:
●

text and tables

●

images

●

numbers

●

records

using different information formats required for presentations

Bring together information to suit content
and purpose

evaluating information for leaflet and poster required

Present information in ways that are fit for
purpose and audience

formatting leaflet and poster

English
Speaking and listening – make a range of
contributions to discussions and make
effective presentations in a wide range of
contexts

discussing biotechnology and its surrounding issues and ethics

Reading – compare, select, read and
understand texts and use them to gather
information, ideas, arguments and opinions

using several information resources required for investigation of
biotechnology

Writing – write documents, including
extended writing pieces, communicating
information, ideas and opinions, effectively
and persuasively

giving presentations required for assessment.
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Aim and purpose
The unit will enable learners to consider the various influences on scientific developments and advances and
how they in turn impact the world around us.

Unit introduction
This unit allows learners to explore the role science has in a wider context. The learner will look at how
much science influences their world and also what pressures are put on the science community. Learners will
use their knowledge of science to explore these pressures on the scientific community and equally to look at
how science can influence people in general.
In this unit learners will investigate how the media and society interact with the scientific community. These
interactions are often of great benefit to society but at other times they may be less than positive. It is
intended that learners will be able to pick some scientific topics and put forward well-reasoned arguments
to help everybody understand them. Learners should also look at the applications of science including some
‘blue sky’ ideas.
Scientists have never worked in a vacuum: there have always been pressures on scientists from a variety
of sources such as religion, politics, public opinion and the law. In some respects the advent of speedier
and more accessible communications has been both a benefit and a hindrance to science. Discoveries are
published in specialist journals but quickly picked up by the popular press with headlines about ‘miracle cures’
etc. Equally, scientists publish their results hoping to catch the imagination of the press and therefore claim the
glory for a discovery or advance in science. This often leads to false expectations and the blaming of science
for not being honest with the public. This unit starts the process of exploring how science and society are
interdependent and the great benefits that scientific progress has given society in general.
When learners finish this unit they should be able to show an understanding of some current scientific topics
and how they are seen in the wider community. Learners should be able to express their own opinions
supported by facts and good reasoning techniques. In this way when they tackle other units they should have
the skills to give a logical and well-reasoned argument backed by facts.

Learning outcomes
On completion of this unit a learner should:

1

Understand some of the factors that can influence scientific progress

2

Understand how science can be represented in the media

3

Know how some scientific discoveries have been used in society

4

Know some of the consequences associated with scientific discoveries/advances.
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Unit content
1 Understand some of the factors that can influence scientific progress
Influences: public concern; financial matters; economic pressures; animal/civil rights groups; scientific
opinion; overseas pressures; funding for research
Effect of influences: speed of development; cost of testing and making products; increased demand; cost/
availability of raw materials; expectations of what can be achieved; public awareness; need for return of
investment in research and development (R&D) by companies

2 Understand how science can be represented in the media
Media: forms of media, eg radio, television, newspapers, magazines, internet, films, blogs
Media representation of topics: various outputs, eg in documentaries, plays, soaps, serials, docudramas,
news bulletins, 24-hour news programmes, specialist versus general reporting

3 Know how some scientific discoveries have been used in society
Discoveries/advances and their uses: nanoparticles, eg cosmetics, sports clothes; materials used in
space, eg non-stick substances, heat resistant tiles on space rockets; development of alternative
sources of energy, eg water and wind turbines, nuclear power, eco-fuels; communication systems, eg
satellites
for global positioning systems (GPS), radio/TV international links; development of materials, eg stainless
steel, petroleum by-products, prosthetics; pharmaceutics, eg vaccinations, disease-controlling chemicals;
development of medical apparatus, eg magnetic resonance images (MRI) scans, radiography, laser
instruments in surgery; computer-controlled developments
Advantages: medical advances which save lives, eg development of precision drugs to target cancer cells;
new technology gives faster/better communications; new materials have better properties than others, eg
heat/cold resistant, non-flammable, longer lasting, flexible in their uses; computer-controlled devices, eg
robots to work in situations unsuitable for humans and to carry out repetitive actions in manufacturing
Disadvantages: effects on environment, eg effect of nanoparticle technology on water supplies, air
quality, contamination of food chains; use of limited natural resources; long-term effects, eg waste from
nuclear power, effect of wind turbines on bird migration routes, mobile phone transmitters and
radiation; costs, eg of developing new technology; misuse of new technology, eg biological and
chemical warfare, spy satellites, surveillance cameras
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4 Know some of the consequences associated with scientific discoveries/advances
Scientific discoveries/advances: recent discoveries/advances, eg cloning of animals, genetic
manipulation of plants (GM crops), testing kits for self-diagnosis, miniaturisation of components, eg
cameras, listening and tracking devices; development of new memory materials, intelligent drugs, eg
stimuli-responsive polymers, pills with radio receiver/transmitter to deliver drugs in correct dosage at
the correct site in the body
Problems: cloning of animals, eg unwanted animals, in-breeding of animals and its consequences, lack of
variety, small genetic gene pool; self-diagnosis kits, eg accuracy of results, no medical follow-up, validity
of kits; miniaturisation of components, eg use of devices for legal/illegal purposes, cost of use in medical
diagnosis/treatment of newly developed techniques and drugs
Solutions to problems: controls, eg laws passed by parliament, industry self regulation, legal
opposition; civil rights activists; public awareness; regulation of costs of new drugs/technology; limiting
availability of discoveries/advances in science
Impact: the immediate and delayed effects on quality of life and standard of living; intended; unintended;
fortune; misfortune; environmental effects; health; longevity; progress
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Assessment and grading criteria
In order to pass this unit, the evidence that the learner presents for assessment needs to demonstrate that
they can meet all the learning outcomes for the unit. The assessment criteria for a pass grade describe the
level of achievement required to pass this unit.
Assessment and grading criteria
To achieve a pass grade the
evidence must show that the
learner is able to:

P1

Discuss how external factors
can influence scientific
progress

To achieve a merit grade the
evidence must show that, in
addition to the pass criteria,
the learner is able to:
M1

To achieve a distinction grade
the evidence must show that,
in addition to the pass and
merit criteria, the learner is
able to:

Explain why some
developments have not had
the impact expected of them

D1

Assess which influences, have
had the greatest impact on
scientific progress

Explain why this scientific
topic was treated as
controversial by the media

D2

Assess whether the media is
making a positive or negative
contribution to understanding
science

Explain how some of the
consequences that caused
problems were overcome.

D3 Assess the potential impact
of these consequences on
quality of life or standard of
living.

[TW1]
P2

Discuss a recent controversial M2
scientific topic that was in the
media spotlight
[IE3, TW1]

P3

Describe the advantages and
disadvantages of how some
scientific discoveries are used
in society

P4

Describe some
consequences associated
with recent scientific
discoveries/advances.

M3

[EP1]
PLTS: This summary references where applicable, in the square brackets, the elements of the personal,
learning and thinking skills applicable in the pass criteria. It identifies opportunities for learners to demonstrate
effective application of the referenced elements of the skills.

Key
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IE – independent enquirers RL – reflective learners

SM – self-managers

CT – creative thinkers

EP – effective participators

TW – team workers
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Essential guidance for tutors
Delivery
This unit enables learners to apply their science knowledge. They will be looking at science in the world so
the tutor will need to provide factual and stimulus material and use case studies to prepare the learners for
discussion groups. At the end of the unit learners should be able to consider science objectively and develop a
balanced view of its place in the world.
Specialist speakers provide the background to this unit, especially those with experience and interest in the
media, philosophy and politics. After the factual input and discussions with the tutors and guest speakers, the
learners will use their main tutor as a facilitator/mentor. The idea is that learners create an action plan with
their tutor detailing how they will meet the learning outcomes and grading criteria. The action plan is a ‘live’
document and should be reviewed constantly by the learner and the tutor to make sure the goals and target
dates set are being met. This is essential to prevent loss of momentum and ensure the focus is kept on the
material to be covered.
Learning outcome 1 enables learners to look at the factors that influence scientific progress. The tutor will
probably need to initiate discussions and the use of tutors with non-science backgrounds is useful in helping
the learners to look at the wider picture. Learners should be made aware of the influences/pressures from
within the science world as well as those involving economics, morals, ethics or politics. Tutors should
encourage learners to present a balanced view of the influences they study as pressure has often been the
stimulus to great discoveries.
Learning outcome 2 covers science and the media. Allow learners to look at all kinds of media which the
public might come across and what kind of audience they target. Access to all forms of the media are needed,
including journals, newspapers and other sources of information which learners may not know about or use.
They will probably be familiar with television and online material found on a variety of internet sites but their
knowledge of the media should be wider than this. In this learning outcome learners need to look at the
science being covered in the media and the way science is reported. Following on from this they should look
at the influence of the media, not forgetting the bias in some publications and the target audiences. Again, the
learners’ discussions can include their opinions but they must be backed up by facts and reasoned arguments.
Learning outcome 3 investigates the uses that scientific discoveries or advances may be put to. Learners
can investigate any scientific or technological advances and discoveries which are of interest to them. They
can choose them from any era but it would make sense to choose at least one very recent discovery.
The usefulness of the discovery does not have to be purely for the benefit of people, ie saving lives. The
use of advanced animation techniques, along with the development of computer programs and microchip
technology has given long hours of entertainment to many people. It is not useful in the usual sense of the
word but one side effect has been the development of good hand/eye co-ordination in children using some
computer games, and it is an example that many can relate to. This outcome provides the opportunity for
discussion and research involving the tutor and interested colleagues.
Learning outcome 4 is an opportunity for learners to explore some scientific discoveries/advances through
discussion with the tutor and via their own research. Arising from this work learners need to consider the
consequences of some of the advances or discoveries made. Allow learners to question the validity, usefulness
and the ethics of any aspects of the discoveries/advances they find out. Learners should become aware of
conflicting opinions often being equally valid without losing sight of scientific facts and knowledge. Encourage
learners to explain the consequences of the discoveries explored without being too judgemental.
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Outline learning plan
The outline learning plan has been included in this unit as guidance and can be used in conjunction with the
programme of suggested assignments.
The outline learning plan demonstrates one way in planning the delivery and assessment of this unit.
Topic and suggested assignments/activities and/assessment
Introduction and overview of the unit
Introduce the influences on scientific progress
Discussion around the effect that these influences have on scientific progress
Learner independent study.
Assignment 1: Telling the World About Science (P1, M1, D1)

Discuss how science is represented in the media. Include its representation in different types of media and how
this varies with different areas of science
Learner independent study
Assignment 1: Telling the World About Science (P2, M2, D2)

Discuss recent discoveries and advances in science. Investigate these by researching a variety of different sources
such as the internet, newspapers etc
Discuss the advantages and disadvantages of these scientific advances
Visits from external speakers
Learner independent study
Assignment 1: Telling the World About Science (P3)

Discuss some of the consequences of recent scientific discoveries and advances from learning outcome 3
Research some of the problems with these recent discoveries and advances
Learner independent study
Assignment 1: Telling the World About Science (P4, M4, D3)

Assessment
Depending on how the assessor and learner decide to tackle this unit there may be a natural summative
assessment at the end of grading criteria 1-2 and 3-4. The method of assessment will also depend on how
the learner chooses to present their work. The assessor and learner need to negotiate the assessment
procedure which can be part of an action plan. The assessor should try to be as flexible as possible so the
learner can use a variety of means to present their work without losing sight of the need for all the criteria to
be met. Whatever method is chosen for presentation by the learner, the assessor must make sure formative
assessment is done throughout the assignment process.
For P1 and 2, the learner is going to show they can carry out research and find some recent scientific
discoveries or advances. They should be encouraged to choose them from different sciences and
technologies. Learners need to show the assessor that they have used reputable sources which can be
checked. Besides being able to discuss the advances chosen, learners have to look at what factors have
influenced the progress of the scientific discoveries they have researched. Did it help people to be healthier
or live better lives? Did the discovery help in animal welfare and farming? Did it enable bigger and better crops
to be grown or help farmers grow crops under difficult circumstances? Did any of the factors influence the
progress being made in this area of research? Encourage learners to look at technology developments as well.
Enable learners to think widely about what influences there might be, for example funding for research, who
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controls the funding, profits to be made from discoveries, the effect of the media, public opinion. The input
from other tutors is very valuable here in helping learners think broadly and from different points of view, for
example political, philosophical.
The choice of a controversial scientific topic for P2 may require some tutor guidance, but let the learner have
as much freedom to choose as possible.
For M1, at least three examples will be required. The learner needs to explain the developments, the
expectations of the scientists/technologists and general public and how these hopes were not always met
in the way expected. The reasons for the lack of impact originally expected may range from the media
overhyping the announcement of a discovery to the fact that it had serious side effects in humans which had
not shown up in experimental trials.
For M2, the way in which science is portrayed by the media is considered. The nature of the media should
be discussed with the learners and then followed up by their own research. Guidance will be needed to
explore aspects of the media which may not be so familiar, including looking at scientific journals and some of
the ‘weightier’ newspapers. The help of tutors or visiting speakers with expert knowledge of the media and
communications will give the learners an opportunity to explore these topics and to ask questions and discuss
their ideas or opinions. This should put learners in a position to identify different kinds of media, how scientific
information is given out by them and how they influence controversial subjects. Case studies are useful here as
exemplars with different kinds of media coverage of a topic being considered and compared. The obvious
comparison here is between the measured tones of a scientific journal and those of a sensational tabloid, but
lots of others examples will arise and this is where input from media specialists becomes valuable. All of this
should enable the learner to explain why the scientific topic chosen was treated as controversial by the media.
For D1, the tutor should encourage the learner to review all the work carried out in this unit and start to
draw together their findings. These can be used as the basis for the opinions given by the learner. The
assessor is not required to agree or disagree with the learner’s opinions but to assess how well they are
argued on the basis of the facts presented by the learner. Opinions given but not backed up by facts will not
meet the D1 criteria. The assessor should also be aware of the sources of the facts quoted and if necessary
question the learner about their sources. The learner should also be able to show they understand there
are numerous influences at work, ranging from sensational tabloid headlines to pressure from the scientific
community.
For D2, the learner now looks specifically at the media. Media in this case is taken as any means used to
communicate to and between the scientific community and the public. Learners have the freedom here again
to give their opinions but they will not meet the criteria for D2 if they are not backed up by facts. Assessors
should ignore whether they agree or disagree with the opinions given. The assessor is looking for the learner
to assess the influences they have identified using examples from quoted scientific advances and discoveries.
As a result of these explanations the learner will then be in a position to explain their choice of influences
based on the facts given.
For P3 and P4, the advances/discoveries from P1 and P2 can be used or different ones chosen. Again,
guidance from the tutor about choice of topics is needed but allow as much freedom of choice as possible. P4
concentrates on the consequences of discoveries and advances in science and learners need to describe them
rather than just making a list.
For M3, learners will probably use the examples covered in P1 and P2 but other discoveries and advances
can be used if they want to. The important part of the assessment here is to make sure the learners have not
repeated the work in P1 and 2 but are explaining the problems arising from a discovery and how they were
overcome. This might range from the development of a drug that was originally produced in tiny quantities
costing thousands of pounds per dose to its mass production and decrease in cost. Another example might
be the problems associated with nanotechnology and the ultraclean conditions required. It is expected that at
least three or four examples will be given, the problems, the consequences and how they were overcome
being clearly explained.
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For D3, learners are going to draw together all the work they have done for this learning outcome and assess
the potential impact of the consequences of some science or technology developments or discoveries. The
learners will find this quite difficult and may need some guidance, otherwise they will just repeat M4. You will
need to explain that in assessing the consequences they must summarise them and then look at the positive
and negative aspects of what could have happened.
Programme of suggested assignments
The following table shows a programme of suggested assignments that cover the pass, merit and distinction
criteria in the grading grid. This is for guidance and it is recommended that centres either write their own
assignments or adapt any Pearson assignments to meet local needs and resources.
Criteria covered

Assignment title

Scenario

P1, P2, P3, P4

Telling the World About
Science

You work for a new
Written report, website
science organisation that is
trying to get more young
people interested in
science.

M1, M2, M3, M4
D1, D2, D3

Assessment method

You have been asked
to produce a plan for a
website to explain about
scientific discoveries and
advancements that is
available to the general
public.

Links to other BTEC units, other BTEC qualifications and other relevant units and
qualifications
This unit forms part of the BTEC in Applied Science suite and links well with all units at Levels 1, 2 and 3.
There are links with GCSEs in Science and Additional Applied Science in considering the wider impact of
science on society and How Science Works.

Essential resources
Access to library and internet data is essential but laboratory space is not required. Relevant journals, daily
papers, weeklies and periodicals either in hard copy or on the internet are essential. Access to television
channels via cable and satellite would be useful, especially for 24-hour news and other topical programmes
including any specialising in science topics.
Colleagues from within the teaching centre and/or outside speakers with a knowledge of the media,
sociology, politics, law, economics, morals and ethics are valuable contributors to this unit. The use of
assessors from these backgrounds would help the science assessor to get a full picture of the work presented
by learners. Depending on what kind of presentation the learner wants to use, access to recording equipment
might be needed.
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Employer engagement and vocational contexts
As this unit starts the learner on the process of considering science in the world, the involvement of
employers is valuable. Employers may well have opinions which are defined by commercial considerations,
pressures from the government and their shareholders etc in terms of the viability of undertaking research or
developing discoveries and advances. Engaging employers in talking to learners, visits to employers’ premises,
in fact any kind of input or contact is valuable experience in the context of this unit. ‘Employers’ also means
those engaged in the writing and production of materials for the public whether it is a newspaper, journal,
specialist magazine, website etc. Do not forget to use learner-produced magazines especially if there is a local
HE institution nearby which may well have several magazines and journals being produced.

Indicative reading for learners
Textbooks

Curran J – Mass Media and Society (Hodder Arnold, 2005) ISBN 9780340884997
Nuffield Curriculum Centre – Twenty First Century Science: GCSE Science Higher Level Textbook
(OUP Oxford, 2006) ISBN 9780199150243
O’Sullivan T et al – Studying the Media (Hodder Arnold, 2003) ISBN 9780340807651
Perry J and Challoner J – Giant Leaps: Mankind’s Greatest Scientific Advances (Boxtree Ltd,
2006) ISBN 9780752226248
Journal

New
Scientist
Websites

www.ase.org.uk/htm/ase_global/hot_issues.php

Hot Issues – up-to-date news items that relate to a
global dimension to science

www.ase.org.uk/htm/ase_global/ltr2009/
itmakesyouthink/index.php

It Makes You Think – ideas for science with a global
dimension

www.kosmoi.com/Science/Method

Science, nature, technology

www.materialstoday.com

some snapshots of developments for example in
nanotechnology, carbon fibre reinforced plastics and
many more

www.project2061.org

Advancing Science, Serving Society – Project 2061
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Delivery of personal, learning and thinking skills (PLTS)
The following table identifies the PLTS that have been included within the assessment criteria of this unit:
Skill

When learners are …

Independent enquirers

[IE3] explore recent controversial scientific topics, from different perspectives

Team workers

[TW1] discussions into what can influence scientific progress and recent
controversial scientific topics

Effective participators

[EP1] discuss any issues of concern associated with recent scientific discoveries and
advancements.

Although PLTS are identified within this unit as an inherent part of the assessment criteria, there are further
opportunities to develop a range of PLTS through various approaches to teaching and learning.
Skill

When learners are …

Reflective learners

[RL6] communicate information to a variety of audiences on recent controversial
scientific discoveries and how these were not used in the way scientists indented
them.
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Functional Skills – Level 2
Skill

When learners are …

ICT – Use ICT systems
Select, interact with and use ICT systems
independently for a complex task to meet a
variety of needs

using appropriate software applications and interface features to
complete assignment

Use ICT to effectively plan work and
evaluate the effectiveness of the ICT system
they have used

using ICT to plan work with their tutor

Manage information storage to enable
efficient retrieval

managing files and folders to save and retrieve work

Follow and understand the need for safety
and security practices

keeping personal work safe, taking backups and keeping PINs
secret

Troubleshoot

taking appropriate action when identifying problems with ICT

ICT – Find and select information
Select and use a variety of sources of
using a variety of sources to gather information in order to
information independently for a complex task complete learning outcomes 1 and 2
Access, search for, select and use ICTbased information and evaluate its fitness for
purpose

using appropriate search techniques when browsing the internet
for information

ICT – Develop, present and
communicate information
Enter, develop and format information
independently to suit its meaning and
purpose including:
●

text and tables

●

images

●

numbers

●

records

formatting information to complete assignment

Bring together information to suit content
and purpose

formatting different forms of information to achieve a purpose, eg
creating an editorial article or web page

Present information in ways that are fit for
purpose and audience

ensuring presentation of assignment is clear and suitable for the
audience

English
Speaking and listening – make a range of
contributions to discussions and make
effective presentations in a wide range of
contexts

listening to guest speakers and taking part in editorial discussions

Reading – compare, select, read and
understand texts and use them to gather
information, ideas, arguments and opinions

reading information from a range of research sources; detecting
point of view

Writing – write documents, including
extended writing pieces, communicating
information, ideas and opinions, effectively
and persuasively

writing up an assignment clearly – an article for a science
magazine or website.
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Aim and purpose
This unit enables learners to consider some of the biological and social theories that exist to explain human
behaviour. Learners will investigate the methods that psychologists use when conducting ethical research.

Unit introduction
Psychology is the study of mind and behaviour and covers a great many areas using many different
approaches. This unit is focusing on one area of psychology – how we are influenced by and interact with
other people. This area is chosen because it includes not only social psychology (the main approach
looking at interactions between people) but also biological aspects within psychology which gives a broader
understanding of psychology and how it relates to the biological sciences. Learners will have opportunities to
use different research methods, ethically exploring various ways of understanding mind and behaviour and of
‘doing’ psychology.
This unit links to the learner’s study of how science works by examining psychology through carrying out
research of their own, and also through looking at biological theory such as arousal, the ‘fight or flight’
response. It also builds on study completed in Key Stage 3 in relation to behaviour. Evaluation of studies and
theories in psychology involves considering scientific aspects of research methods. As well as studying some
psychological research, the learner will use research methodologies to learn more about the relationship
between psychology and science. It is useful for any learner looking at science, because it enables study of
‘science’ and the area where ‘proof’ and ‘truth’ are problematic.
As the content is about people, the learner will be able to apply what they learn to themselves, which adds
interest to their studies, and as they will be able to carry out small research studies of their own, this too
should make their learning active and interesting.
The topics chosen are: the effect on behaviour of having an audience (including the effect of arousal); helping
behaviour – who helps who and when (altruism or pro-social behaviour); and one theory of how prejudice
develops between groups (social identity theory). In order to limit the material required, focus is on one study
or theory for each of the three areas and one research method for each of the three areas as well.
Psychology is involved in many vocational areas including health, the police, education, childcare, sport,
advertising and employment. The way that people are affected by others around them including, for example,
why prejudice and discrimination occur or why some people perform better with an audience and some do
not, is central to human behaviour so will be useful as a starting point when learning about psychology.
On completion of this unit the learner should be able to carry out a psychological investigation ethically, know
about some methodological issues, understand some theories and studies that look at how people interact
and affect one another, and be able to evaluate psychological material to an extent.
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Learning outcomes
On completion of this unit a learner should:

1

Know about the central and peripheral nervous systems

2

Know psychological theories which are used to explain how people are affected by external and internal
factors

3

Know methodologies which are used in psychological research

4

Be able to design a psychological research study.
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Unit content
1 Know about the central and peripheral nervous systems
Central nervous system: structure (brain, spinal cord); function (process information from the peripheral
nervous system); brain (limbic system and emotions)
Peripheral nervous system: structure (sensory and motor nerves); function (connects the central nervous
system to limbs and organs); effects (fight and flight response, stress)

2 Know psychological theories which are used to explain how people are affected by
external and internal factors
Biological theory: audience effect (Zajonc’s drive theory); inverted-U hypothesis (Yerkes Dodson);
catastrophe theory, eg effects of arousal on performance
Altruistic behaviour: diffusion of responsibility; bystander apathy theory; case study, eg Kitty Genovese;
Latané and Darley; factors affecting altruistic behaviour, eg Good Samaritan, Piliavin; weaknesses
Social identity theory: social categorisation, eg belonging to groups; social identity; social comparison;
role of self-esteem; hostility; case studies, eg Tajfel, Reicher and Haslam

3 Know methodologies which are used in psychological research
Experimental method: laboratory-based, field-based; control over variables and conditions;
appropriateness to psychological research, eg audience effect
Questionnaires: question types, eg open and closed; rating scales; appropriateness to psychological
research, eg social identity theory
Naturalistic observations: types, eg participant, non-participant, overt and covert; tallying;
appropriateness to psychological research, eg altruism

4 Be able to design a psychological research study
Ethical guidelines: using human participants, eg British Psychological Society Guidelines; gaining
consent; issues of deceit; right to withdraw; confidentiality; planning a debrief; avoiding distress;
consequences of non-compliance
Planning and carrying out an ethical psychological research study: quantitative data; qualitative data;
considerations; data collection; procedures
Analysing data: descriptive statistics; mean; median; mode; range; use of graphs as appropriate
Report writing: to include aim, background, explanation of ethics, description of research
undertaken, conclusion, evaluation of the study
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Assessment and grading criteria
In order to pass this unit, the evidence that the learner presents for assessment needs to demonstrate that
they can meet all the learning outcomes for the unit. The assessment criteria for a pass grade describe the
level of achievement required to pass this unit.
Assessment and grading criteria
To achieve a pass grade the
evidence must show that the
learner is able to:

P1

Outline the structure and
function of the central
nervous system

To achieve a merit grade the
evidence must show that, in
addition to the pass criteria,
the learner is able to:

To achieve a distinction grade
the evidence must show that,
in addition to the pass and
merit criteria, the learner is
able to:

M1 Describe how the central
nervous system works to
process information

D1

Explain how the central and/
or nervous system operate
for a particular purpose

[IE1]
P2 Outline the structure and
function of the peripheral
nervous system

M2 Describe how the peripheral
nervous system is involved at
times of stress

[IE1]
P3

Outline the biological and
social explanations of how
various factors affect human
behaviour

P4 Outline the main features
of methodologies used in
psychological research

M3

Describe the research which
has been associated with
these explanations

D2

Assess how the psychologists
involved in the research
reached their conclusions

M4

Discuss the strengths
and weaknesses of each
psychological research
methodology

D3

Explain how a suitable
methodology is chosen for a
specific study

D4 Evaluate the suitability of
the research study for its
intended purpose.

[TW1]
P5

Outline the methodologies
used in a psychological
research case study

P6

Identify the main ethical
guidelines related to
psychological research

M5

Describe the consequences
of not carrying out a
psychological investigation
ethically

P7

Design a psychological
research study to investigate
human behaviour.

M6

Describe the methodologies
selected to carry out the
investigation.

[IE2, TW1, SM2,3; EP3]
PLTS: This summary references where applicable, in the square brackets, the elements of the personal,
learning and thinking skills applicable in the pass criteria. It identifies opportunities for learners to demonstrate
effective application of the referenced elements of the skills.

Key
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IE – independent enquirers RL – reflective learners

SM – self-managers

CT – creative thinkers

EP – effective participators

TW – team workers
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Essential guidance for tutors
Delivery
The content in this unit should be introduced through a programme of tuition, guided learning and practical
activities and it is important that learners are given a brief to follow. The unit should encourage learners to
become confident in their basic knowledge of psychology including biological and social factors, providing
a foundation so that learners can apply this knowledge to other BTEC units and work-related contexts. A
practical or investigative approach should be used wherever possible in the delivery of this unit to encourage
involvement.
Visiting speakers, such as counsellors to talk about how anxiety is treated, or the police to talk about how
crowds for example football supporters, are controlled would be useful to put these concepts into a
vocational setting and to distinguish between theory and the practice.
For learning outcome 1, learners could use the internet and other sources to research how the peripheral
nervous system works. They need to know briefly that the central nervous system consists of the brain and
the spinal cord, and they could also look at some parts of the brain such as the limbic system, focusing on
emotions (this is to extend their learning). Diagrams of the peripheral nervous system show the areas of the
body affected (for example digestive system) so drawing the diagram and labelling it would be a useful way to
learn. Then learners should learn about the fight and flight response and link to the peripheral nervous system
– this can be linked to evolution theory to encourage transferring learning across subjects. Use an example of
an animal and survival, and write up the story of survival of the fittest. Link to stress and consider a case study/
medical example, as well as treatments for stress such as Cognitive Behavioural Therapist (CBT) to change
thinking and change emotions. This would be to extend learning. A talk from a CBT counsellor on how stress
and anxiety could be treated might be useful and interesting at this stage.
Learning outcome 2 might work best if learners look at the audience effect before looking at altruism and
then follow this with social learning theory. This is because the audience effect with drive theory and the
inverted-U hypothesis links best to the peripheral nervous system. Altruism links well next, partly because
to extend their learning learners could look at kin selection and biological explanations of altruism, though
they do not need to do this. Social identity theory is the least biological and most social so by working in this
order learners could see that behaviour comes both from nature and nurture. These can be directly linked to
learning outcome 4, where learners will design a psychological research study.

Altruism
Learners need to cover the diffusion of responsibility and bystander apathy theories of altruistic behaviour.
This is looking at external factors (such as the situation, for example whether there are others there to
help) that affect behaviour. Using the story of Kitty Genovese is the traditional way of starting to look at
these theories and is indeed the story that led to them. From that story learners can research how Latané
and Darley started to look at why she was not helped. Whilst looking at studies in this area, focus on the
laboratory experimental method, ethical issues, controls, conditions and confirming or rejecting hypotheses.
After looking in depth at one study in the area, ask learners to develop their own ideas of how the area could
be researched using other methods. However, depending on the scheme of work, for each topic (altruism,
audience effect and social identity theory) learners could focus on one research method for each rather than
do all three each time.
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Audience effect
When looking at the audience effect, learners focus on theory more than on studies. Learners need to cover
Zajonc’s drive theory and the inverted-U hypothesis, both of which are biological explanations for arousal and
are internal factors that affect behaviour. They also look at how internal factors (such as the amount of arousal)
are affected by external factors (such as whether someone is watching or not).
The inverted-U hypothesis is usually presented using a diagram so learners can reproduce the diagram and
label it to fully understand the theory. If they learn Zajonc’s drive theory at the same time, linking to the
peripheral nervous system and arousal, they can compare the two.
A third theory, catastrophe theory, also helps to explain the other two. The focus is on whether as arousal
increases performance falls, whether as arousal increases at first performance increases then falls in a similarly
steady way, or whether as arousal increases at first performance increases steadily and then at some point
performance will suddenly fall ‘catastrophically’. One way of learning about this is to use sporting
performance. Sport situations tend to have audiences and so are useful for testing the idea of the audience
effect. Learners can use everyday examples of performers bending under pressure to see whether it is gradual
or sudden. They can read what sports people say about their own performances to see if they feel they do
better under a bit of pressure but then worse if the pressure is too great. And they can consider coaching
advice, such as avoiding too much pressure from home and family when a good performance is needed (such
as looking at whether footballers playing for England were allowed wives, girlfriends and/or family members to
be with them before a match). A local sports coach could give a talk about sporting performance perhaps and
the factors that affect it. At some stage learners should consider Zajonc’s drive theory and how it is similar to
and/or differs from the inverted-U explanation so that the inverted-U is used to evaluate Zajonc’s explanation
of the audience effect.
Throughout the teaching of the unit learners can study the area in practice. For this topic (audience effect)
they can choose a laboratory or field experiment, a naturalistic observation or a questionnaire. It might be
useful to choose a different research method here than for the other two topics (altruism and social identity)
so that over the three topics the three research methods are covered, however, more than one research
method can be used to encourage active learning. Studies of the audience effect can be used as models.
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Social identity theory
Learners need to know the social identity theory (Tajfel) including the elements of social categorisation, social
identity and social comparison – as well as the role of self-esteem in the process. This can be done by using
real-life examples such as comparing how people feel about two teams, one of which they belong to and one
of which is the opposing team. The basic ideas are quite simple and can be quickly outlined, and then learners
can explore how they feel about groups they belong to, to see what factors affect their feelings. These could
include: how long they have belonged to the group; how important it is to them; how many friends are in the
same group; how much they know people in the other group(s); and their commitment to the goals of their
group. Someone from authority (Police? Council?) could give a talk about controlling difficult group behaviour
in the area or reducing prejudice between opposing groups. Reicher and Haslam (for example 2004) carried
out ‘The Experiment’ together with the BBC and the programmes are available as are write-ups of the study.
They put participants into the role of either a prisoner or a guard and observed (using TV cameras) to see
what would happen. One of the questions was whether being in a group (a prisoner or a guard) would affect
behaviour and it did. The prisoners did form a strong in-group. However, the guards did not. Learners could
explore this study – or any other as there are others, some of which Tajfel did himself. As with the other
topics (altruism and the audience effect) learners can learn through their own practice. They can choose to do
an experiment, a naturalistic observation or a questionnaire. They can do more than one of these, however, it
might be useful to plan to use one of the three research methods for each of the three topics.
Learners are asked to study three main research methods for learning outcome 3 – experiment, naturalistic
observation and questionnaire. These are best studied in relation to the case studies that were looked at
for learning outcome 2. Each topic (audience effect, altruism and social identity) can include one or more of
the research methods according to choice. One way that this works well is to use the experimental method
for the audience effect (for example learners can act as their own participants by working in groups), using
observation for altruism, (such as in a town or city) and using a questionnaire for social identity (for example
asking about in-group and out-group behaviour).
Learners need to consider the ethical principles associated with psychological research. They could use one of
the studies they look at (for example an experiment on altruism) to critique it with regard to ethics and then
to devise a list of their own before checking against ‘official’ ethical guidelines. Then, when designing their own
research study they will need to consider the appropriate guidelines (for example giving right to withdraw,
getting consent, planning a debrief and avoiding distress). Learners can reflect with the tutor and other
learners on the main ethical issues associated with their chosen research study.
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Outline learning plan
The outline learning plan has been included in this unit as guidance and can be used in conjunction with the
programme of suggested assignments.
The outline learning plan demonstrates one way in planning the delivery and assessment of this unit.
Topic and suggested assignments/activities and/assessment
Formal teaching: central and peripheral nervous system – structure and function
Research: effects of nervous system, including fight and flight response
Formal teaching: Biological theory. Study the inverted-U hypothesis and the Yerkes Dodson law. Link to arousal,
the peripheral nervous system and fight/flight (or fight/flight/freeze)
Study Zajonc’s (pronounced Zy-unce) drive theory and the role of the dominant response to explain the effect
of an audience on behaviour. Include one study showing this effect such as Michaels et al (1982) looking at pool
players
Further research on theories
Formal teaching: Altruistic behaviour: Learn about Kitty Genovese and how the case led Latané and Darley to
consider diffusion of responsibility and bystander apathy
Further research: learners to research other studies looking at such aspects of altruistic behaviour. Suggest the
smoke-filled room study (Latané and Darley again), and look at laboratory experimental method and criticisms
of the study – look at controls, conditions and ethics. Heinrich et al (2001) is an example of a cross-cultural
study looking at reciprocal altruism, which is a more modern study and there are many others. Ervin Staub has
researched a lot in this area
Look at a study considering one feature of altruism such as time (the Good Samaritan study perhaps) or
lameness versus drunkenness (for example Piliavin et al, 1969). There are other studies (for example Rigby and
Johnson, 2005, using survey method or other experiments done by Piliavin and colleagues). Look at the method
(field experiment), controls, conditions and ethics as well as criticisms of the study chosen. Or if a survey/
questionnaire, consider that method
Evaluate the ideas of diffusion of responsibility and bystander apathy – include methodological criticisms and
strengths
Formal teaching: Learn about the social identity theory (Tajfel) including social categorisation, social comparison
and social identification (as well as the effect on self-esteem). Use at least one example of real behaviour such as
football fans or cultures clashing (genocide?) to apply the theory to social behaviour
Evaluate the social identity theory including how studies tend to be experiments (laboratory and field), which are
unnatural (not real groups etc) and may not be about real behaviour
Formal teaching: psychological research methodologies
Class discussion: considering the methodologies used in particular case studies
Further research on the topic

276

Pearson BTEC Level 2 Diploma in Applied Science
– Issue 2 – December 2017 © Pearson Education Limited 2017

Topic and suggested assignments/activities and/assessment
Formal teaching: designing a psychological research study
Plan either an experiment, a naturalistic observation or a survey looking at the audience effect
1) an experiment such as where someone is good at something (choose someone in the group good at pool
perhaps, or playing a musical instrument or good at maths), does it for a set time with nobody watching and then
does it with an audience of three or more. One condition could be one person around and another condition
three or more people around
2) a naturalistic observation of the audience effect such as watching and tallying some natural behaviour
(reversing a car would be good but probably hard to find, perhaps pulling off at traffic lights?) and seeing if it takes
longer to pull off as the light goes green if there are cars around than if only one car there
3) a questionnaire on the audience effect such as asking people if they do things they are good at more quickly in
front of an audience and things they are bad at more slowly. Scenarios would help. Perhaps choose as a sample
a team of some sort – individual sport or where there is always an audience. Choose one method and one
study. Keep the data ready for writing up (see later). Check on ethics. If not an experiment, cover the necessary
research methodology (but see other practicals depending on which methods chosen each time)
OR
Plan an experiment, a naturalistic observation or a survey looking at altruistic behaviour
1) an experiment (field) such as where someone drops some papers (where they cannot blow away and can be
picked up etc) to see who helps. One condition could be one person around and another condition three or
more people around
2) a naturalistic observation of helping behaviour such as watching whether the door in a shopping centre is held
open more when there is nobody else near than when there are a lot of people around
3) a questionnaire on helping behaviour such as giving scenarios and asking when someone would help more.
Choose one method and one study. Keep the data ready for writing up (see later). Check on ethics. If not an
experiment, cover the necessary research methodology (but see later)
Plan and carry out either an experiment, a naturalistic observation or a survey looking at social identity theory as
an explanation of prejudice
1) an experiment such as putting people artificially into two groups but giving them a reason then asking them to
make judgements about the guilt of someone else in a pretend crime and the person is either said to be in their
in-group or in their out-group. Consider conditions and controls as well as ethics
2) a naturalistic observation of in-group/out-group behaviour such as watching a football game (perhaps on
television?) or watching any sport where the two teams are identifiable. Tally when they cheer own scores and
jeer or are hostile to away scores or behaviour
3) a questionnaire on the social identity theory. Write out statements to ask people how far they agree (rating
scales), for example, to statements about their own or others’ teams. Choose one method and one study. Keep
the data ready for writing up (see later). Check on ethics. If not an experiment, cover the necessary research
methodology (but see later)
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Assessment
Wherever possible, this unit should be assessed through learners building up a portfolio of evidence to
demonstrate their knowledge and understanding of the learning outcomes in this unit. Communication can be
considered through the learners’ presentations, reports, graphs, charts etc.
Assessment strategies should enable learners to demonstrate practical and enquiry skills and allow the
collection, interpretation (using ICT, for example graphs) and evaluation of data to explain scientific/
psychological theories. Learners must be aware of the importance of health and safety, as well as ethical
issues, during practical investigations, and also the validity/reliability of data and identification of errors. To
carry out investigative work the learner will require a brief from the tutor which will guide them through the
practical or assignment work that needs to be completed, and the tutor needs to check that the practical(s)
are ethically carried out (protecting both participants and learners as researchers). Learners will be able to
follow scientific/psychological procedures and will be able to use relevant terminology and identify errors.
The tutor will need to be present during practical investigations to supervise and to provide guidance for the
pass grade learners. The applications of psychology need to be considered wherever possible throughout the
unit.
Pass grade learners will require significant assistance from a tutor to achieve all learning outcomes.
For P1, learners must know that the central nervous system is made up of the brain and the spinal cord. This is
to complement their understanding of the peripheral nervous system and can be a very brief introduction to
the CNS. A basic diagram will be adequate to fulfil this criterion (to be kept in the portfolio). For P2, following
an introduction by the tutor, a research-based approach to how the peripheral nervous system works,
followed by a brief written account using diagrams would be adequate to demonstrate their understanding
(to be kept in the portfolio). A link to stress and anxiety will increase the learner’s interest in the topic. For M1
and M2, following an introduction from the tutor, learners can research and produce a presentation on both
the central and peripheral nervous systems and how the PNS works. They will be able to relate this to the
fight-flight response (alarm or emergency reaction).
For P3, learners need to outline the various biological and social theories that they have studied in relation to
human behaviour. For example, in order to outline the audience effect they can present a diagram of the
inverted U. Toprogress to M3, learners need to associate the theories with particular psychological research
case studies. For example, a written account of a study looking at the audience effect will help to explain the
association. In order to achieve D2, learners need to assess how conclusions were gained in the case studies
chosen.
For P4, learners need to outline the main features of methodologies studied in learning outcome 3. A practical
could be carried out so that learners will be able to use their knowledge and apply their creativeness in order
to come up with ways to study social learning theory and apply issues of ethics and methods, as well as
analysis. For P5, learners need to outline the methodologies used in particular case studies. These can be the
same case studies used in learning outcome 3 or they could differ. To achieve M4, learners need to discuss
the strengths and weaknesses of each methodology and for D3, learners will explain how methodologies are
chosen.
P5 and P6 enable learners to design their own psychological research study, first by identifying the ethical
guidelines that must be considered. If time and centre procedures allow, learners could be encouraged to
carry out the research study within a controlled environment. Toachieve M5, learners will need to describe
the consequences on not carrying out an investigation ethically. For M6, learners will document the research
method chosen for their main detailed practical and for D4 learners will evaluate the way they designed the
study and will discuss other ways of studying the area in question.
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Programme of suggested assignments
The following table shows a programme of suggested assignments that cover the pass, merit and distinction
criteria in the grading grid. This is for guidance and it is recommended that centres either write their own
assignments or adapt any Pearson assignments to meet local needs and resources.
Criteria covered

Assignment title

Scenario

Assessment method

P1, P2, M1, M2, D1

You’re Making Me
Nervous …

You are a psychology
graduate who has been
asked to present to a new
class of students.

Diagram of the peripheral
and central nervous
system and written
material (commenting
on flight, fright, central
nervous system, arousal)
– could be a presentation
to the class

P3, M3, D2

Bad Behaviour?

You are a cognitive
behavioural therapist who
is outlining the various
factors affecting human
behaviour to a client.

Discussion paper

P4, P5, M4, D3

Is There Method in Our
Madness?

You work for the
psychology department at
a city university assessing
the main methodologies
used in psychological
research.

Report

P6, P7, M5, M6, D4

Investigating Human
Behaviour …

You are an educational
psychologist designing a
research study.

Write up a study
including aim, procedure,
methodology chosen
(and if carrying out the
investigation include
results, conclusion,
and brief evaluation). If
learners chose different
studies they could present
to the class

Links to other BTEC units, other BTEC qualifications and other relevant units and
qualifications
This unit forms part of the BTEC in Applied Science suite. This unit has particular links with units in the BTEC
Applied Science suite:
Level 1

Level 2

Level 3

Working with Science

Biology and Our Environment

Physiology of Human Body Systems

Health Applications of Life Science Clinical Psychology

There are links with GCSEs in Science and Additional Applied Science.
The unit may provide links with the National Occupational Standards (NOS) in Laboratory and Technical
Activities at Level 2 and the NOS in Laboratory Science at Level 2 (see Annexe E for mapping).
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Essential resources
Learners will require access to a range of informational resources to complete their assignments. These can
include access to computers and the internet and relevant CD ROMs, books, journals and DVDs.

Employer engagement and vocational contexts
Visiting speakers for example a sports coach to talk about how stress and anxiety affect performance as well
as to talk about the effect of an audience would be very useful, as would a visiting sports person to talk about
their application of the theory about the audience effect. Officials could also visit or be visited to talk about
issues such as prejudice and crowd control, to see social identity theory in action. Research can be carried out
to find real-life examples of bystander apathy, such as in the case of Kitty Genovese. A vocational approach
within the classroom when delivering and assessing this unit is useful.

Indicative reading for learners
Journals

The Psychologist (BPS)
Psychology Review (Phillip Allen Updates)
Websites

General
www.gerardkeegan.co.uk

lots of useful information on psychology topics

www.mhhe.com/socscience/intro/cafe/common/inet/
links.html

links to many other psychology sites

Nervous system
www.bbc.co.uk/science/humanbody/body/factfiles/peripheralnervoussystem/
peripheral_nervous_system.shtml
faculty.washington.edu/chudler/nsdivide.html
Audience effect
faculty.babson.edu/krollag/org_site/soc_psych/zajonc_soc_fac.html
stmaryspsyweb.files.wordpress.com/2008/11/sport.doc
Altruism
faculty.babson.edu/krollag/org_site/soc_psych/latane_bystand.html
serendip.brynmawr.edu/bb/neuro/neuro01/web2/Costello.html
www.youtube.com/watch?v=9mI_ear1Pf0
Social identity theory
www.tcw.utwente.nl/theorieenoverzicht/Theory clusters/
Interpersonal Communication and Relations/Social_Identity_Theory.doc
wat2146.ucr.edu/Papers/00a.pdf

280

Pearson BTEC Level 2 Diploma in Applied Science
– Issue 2 – December 2017 © Pearson Education Limited 2017

Delivery of personal, learning and thinking skills (PLTS)
The following table identifies the PLTS that have been included within the assessment criteria of this unit:
Skill

When learners are …

Independent enquirers

[IE1] identifying questions to answer when researching the nervous system
[IE2] carry out ethical investigations in social psychology

Team workers

[TW1] work collaboratively on planning ethical investigations of human behaviour

Self-managers

[SM2] plan goals for the research study
[SM3] organise time and resources for the research study

Effective participators

[EP3] propose practical ways forward for ethical investigations, breaking them
down into manageable steps.

Although PLTS are identified within this unit as an inherent part of the assessment criteria, there are further
opportunities to develop a range of PLTS through various approaches to teaching and learning.
Skill

When learners are …

Creative thinkers

[CT5] try out new ways of carrying out ethical research into social psychology

Reflective learners

[RL3] review the progress of ethical investigations, acting on the outcomes.
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Functional Skills – Level 2
Skill

When learners are …

ICT – Use ICT systems
Select, interact with and use ICT systems
independently for a complex task to meet a
variety of needs

using various ICT systems to complete complex assignments

Use ICT to effectively plan work and
evaluate the effectiveness of the ICT system
they have used

using ICT to plan psychological research studies

ICT – Find and select information
Select and use a variety of sources of
select and use a variety of sources to find information on
information independently for a complex task psychological case studies
ICT – Develop, present and
communicate information
Enter, develop and format information
independently to suit its meaning and
purpose including:
●

text and tables

●

images

●

numbers

●

records

Present information in ways that are fit for
purpose and audience

enter, develop and format information as part of planning a
psychological research study

present psychological research plan/investigation to the class

Mathematics
Select and apply a range of skills to find
solutions

use mathematical skills when tallying up responses from
questionnaires

Use appropriate checking procedures and
evaluate their effectiveness at each stage

evaluating the effectiveness of psychological methodologies in
obtaining statistics and information

English
Speaking and listening – make a range of
contributions to discussions and make
effective presentations in a wide range of
contexts
Reading – compare, select, read and
understand texts and use them to gather
information, ideas, arguments and opinions
Writing – write documents, including
extended writing pieces, communicating
information, ideas and opinions, effectively
and persuasively
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listening to guest speakers and taking part in discussions about the
ethics of psychological research

reading information from a range of research sources; detecting
point of view
writing up a psychological research plan clearly.
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Further information and useful publications
To get in touch with us visit our ‘Contact us’ pages:
●
Edexcel, BTEC and Pearson Work Based Learning contact details:
qualifications.pearson.com/en/support/contact-us.html
●
books, software and online resources for UK schools and colleges:
www.pearsonschoolsandfecolleges.co.uk
Key publications:
Adjustments for candidates with disabilities and learning difficulties, Access and Arrangements
and Reasonable Adjustments, General and Vocational qualifications (Joint Council for
Qualifications (JCQ))
●
Supplementary guidance for reasonable adjustments and special consideration in vocational
internally assessed units (Pearson)
●
General and Vocational qualifications, Suspected Malpractice in Examination and Assessments:
Policies and Procedures (JCQ)
●
Equality Policy (Pearson)
●
Recognition of Prior Learning Policy and Process (Pearson)
●
UK Information Manual (Pearson)
●
BTEC UK Quality Assurance Centre Handbook
All of these publications are available on our website.
Publications on the quality assurance of BTEC qualifications are also available on our website.
Our publications catalogue lists all the material available to support our qualifications. To access the
catalogue and order publications, please visit our website.
●

How to obtain National Occupational Standards
Science, Engineering, Manufacturing Technologies Alliance (SEMTA)
14 Upton Road
Watford WD18 0JT
Telephone: 01923 238441
Fax:
01923 256086
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Professional development and training
Pearson supports UK and international customers with training related to BTEC qualifications. This
support is available through a choice of training options offered in our published training directory or
through customised training at your centre.
The support we offer focuses on a range of issues including:
●

planning for the delivery of a new programme

●

planning for assessment and grading

●

developing effective projects

●

building your team and teamwork skills

●

developing student-centred learning and teaching approaches

●

building Functional Skills into your programme

●

building in effective and efficient quality assurance systems.

The national programme of training we offer is on our website. You can request centre-based training
through the website or you can contact one of our advisers in the Training from Pearson UK team via
Customer Services to discuss your training needs.

BTEC training and support for the lifetime of
the qualifications
Training and networks: our training programme ranges from free introductory events through sectorspecific opportunities to detailed training on all aspects of delivery, assignments and assessment. We
also host some regional network events to allow you to share your experiences, ideas and best practice
with other BTEC colleagues in your region.
Regional support: our team of Curriculum Development Managers and Curriculum Support Consultants,
based around the country, are responsible for providing advice and support in centres. They can help
you with planning and curriculum developments.
To get in touch with our dedicated support teams please visit our website.

Your Pearson support team
Whether you want to talk to a sector specialist, browse online or submit your query for an individual
response, there’s someone in our Pearson support team to help you whenever – and however – you need:
●

●

Subject Advisors: find out more about our subject advisor team – immediate, reliable support
from a fellow subject expert
Ask the Expert: submit your question online to our Ask the Expert online service and we will make
sure your query is handled by a subject specialist.

Please visit our website at qualifications.pearson.com/en/support/contact-us.html
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Annexe A
The Pearson BTEC qualification framework for the Science sector
Progression opportunities within the framework.
Level

General qualifications

BTEC full vocationally-related
qualifications

BTEC Short Courses

NVQ/occupational

8
7
6
5

BTEC Higher Nationals in Applied
Sciences

4

3

2
1
Entry

NVQ Laboratory and Associated
Technical Activities

GCE Sciences: Chemistry, Physics,
Biology/Human Perspectives on Science;
Psychology

Pearson BTEC Level 3 Certificate,
Subsidiary Diploma, Diploma and
Extended Diploma in Applied
Science (including Forensic
Science and Medical Science
pathways)

NVQ Laboratory and Associated
Technical Activities

GCSE Science;
GCSE Science
Additional Science;
Astronomy;
Chemistry; Physics;
Biology; Psychology

Pearson BTEC Level 2 Certificate,
Extended Certificate and Diploma
in Applied Science

NVQ Laboratory and Associated
Technical Activities

Foundation Learning Tier (Applied
Science)
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Annexe B
Grading domains: BTEC Level 2 generic grading domains
Grading domain 1 Indicative characteristics – merit
Application of
knowledge and
understanding

(Learning outcome
stem understand
or know)

●

Show depth of knowledge and
development of understanding in given
situations (for example explain why,
make judgements based on analysis).

●

Apply and/or select relevant concepts.

●

Apply knowledge to different contexts.

●

●

●

Apply knowledge to non-routine
contexts (ie assessor selection).

(Learning outcome
stem be able to)

●

●

●

●

●

●

●

●

●

●

●

Make comparisons.

Synthesise knowledge and
understanding across pass/merit criteria.
Evaluate concepts/ideas/actions.
Analyse/research and make
recommendations.
Judges implications of application of
knowledge/understanding.
Applies knowledge and understanding
to complex activities/contexts.

Show relationships between pass
criteria.

Grading domain 2 Indicative characteristics – merit
Development
of practical and
technical skills

Indicative characteristics –
distinction

Use advanced techniques/processes/
skills successfully.
Act under limited supervision/
demonstrate independence
(note: pass cannot require support).

Indicative characteristics –
distinction
●

●

●

Apply to non-routine activities.
Demonstrate within time and/or
resource constraints.
Produce varied solutions (including
non-routine).
Modify techniques/processes to
situations.
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●

●

●

●

Demonstrate creativity/originality/own
ideas.
Apply skill(s) to achieve higher order
outcome.
Select and use successfully from a range
of advanced techniques/processes/skills.
Reflects on skill acquisition and
application.
Justifies application of skills/methods.
Makes judgements about risks and
limitations of techniques/processes.
Innovates or generates of application
of techniques/processes for new
situations.
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Grading domain 3 Indicative characteristics – merit
Personal
development for
occupational roles

(Any learning
outcome stem)

●

●

●

●

●

●

●

Indicative characteristics –
distinction

Takes responsibility in planning and
undertaking activities.

●

Reviews own development needs.

●

Finds and uses relevant information
sources.

●

Acts within a given work-related
context showing understanding of
responsibilities.

●

●

Identifies responsibilities of
employers to the community and the
environment.
Applies qualities related to the
vocational sector.

●

Internalises skills/attributes (creating
confidence).

●

Grading domain 4 Indicative characteristics – merit
Application of
generic skills

(Any learning
outcome stem)

●

●

●

●

●
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●

Manages self to achieve outcomes
successfully.
Plans for own learning and
development through the activities.
Analyses and manipulates information
to draw conclusions.
Applies initiative appropriately.
Assesses how different work-related
contexts or constraints would change
performance.
Takes decisions related to work
contexts.
Applies divergent and lateral thinking in
work-related contexts.
Understands interdependence.

Indicative characteristics –
distinction

Communicates using appropriate
technical/professional language.

●

Makes judgements in contexts with
explanations.

●

Explains how to contribute within a
team.

●

Makes adjustments to meet the needs/
expectations of others (negotiation
skills).
Select and justify solutions for specified
problems.

●

●

Presents self and communicates
information to meet the needs of a
typical audience.
Takes decisions in contexts with
justifications.
Produces outputs subject to time/
resource constraints.
Reflects on own contribution to
working within a team.
Generate new or alternative solutions
to specified problems.
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Annexe C
Personal, learning and thinking skills
A FRAMEWORK OF PERSONAL, LEARNING AND THINKING SKILLS 11-19 IN ENGLAND
The framework comprises six groups of skills that, together with the Functional Skills of English, mathematics
and ICT, are essential to success in learning, life and work. In essence the framework captures the essential
skills of: managing self; managing relationships with others; and managing own learning, performance and
work. It is these skills that will enable young people to enter work and adult life confident and capable.
The titles of the six groups of skills are set out below.

Team workers

Self-managers

Reflective learners

Creative thinkers

Effective participators

For each group there is a focus statement that sums up the range of skills. This is followed by a set of outcome
statements that are indicative of the skills, behaviours and personal qualities associated with each group.
Each group is distinctive and coherent. The groups are also inter-connected. Young people are likely to
encounter skills from several groups in any one learning experience. For example an independent enquirer
would set goals for their research with clear success criteria (reflective learner) and organise and manage their
time and resources effectively to achieve these (self-manager). In order to acquire and develop fundamental
concepts such as organising oneself, managing change, taking responsibility and perseverance, learners will
need to apply skills from all six groups in a wide range of learning contexts 11-19.
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The Skills
Independent enquirers
Focus:
Young people process and evaluate information in their investigations, planning what to do and
how to go about it. They take informed and well-reasoned decisions, recognising that others have
different beliefs and attitudes.
Young people:
• identify questions to answer and problems to resolve
• plan and carry out research, appreciating the consequences of decisions
• explore issues, events or problems from different perspectives
• analyse and evaluate information, judging its relevance and value
• consider the influence of circumstances, beliefs and feelings on decisions and events
• support conclusions, using reasoned arguments and evidence.

Creative thinkers
Focus:
Young people think creatively by generating and exploring ideas, making original connections.
They try different ways to tackle a problem, working with others to find imaginative solutions and
outcomes that are of value.
Young people:
• generate ideas and explore possibilities
• ask questions to extend their thinking
• connect their own and others’ ideas and experiences in inventive ways
• question their own and others’ assumptions
• try out alternatives or new solutions and follow ideas through
• adapt ideas as circumstances change.

Reflective learners
Focus:
Young people evaluate their strengths and limitations, setting themselves realistic goals with criteria
for success. They monitor their own performance and progress, inviting feedback from others and
making changes to further their learning.
Young people:
• assess themselves and others, identifying opportunities and achievements
• set goals with success criteria for their development and work
• review progress, acting on the outcomes
• invite feedback and deal positively with praise, setbacks and criticism
• evaluate experiences and learning to inform future progress
• communicate their learning in relevant ways for different audiences.
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Team workers
Focus:
Young people work confidently with others, adapting to different contexts and taking responsibility
for their own part. They listen to and take account of different views. They form collaborative
relationships, resolving issues to reach agreed outcomes.
Young people:
• collaborate with others to work towards common goals
• reach agreements, managing discussions to achieve results
• adapt behaviour to suit different roles and situations, including leadership role
• show fairness and consideration to others
• take responsibility, showing confidence in themselves and their contribution
• provide constructive support and feedback to others.

Self-managers
Focus:
Young people organise themselves, showing personal responsibility, initiative, creativity and
enterprise with a commitment to learning and self-improvement. They actively embrace change,
responding positively to new priorities, coping with challenges and looking for opportunities.
Young people:
• seek out challenges or new responsibilities and show flexibility when priorities change
• work towards goals, showing initiative, commitment and perseverance
• organise time and resources, prioritising actions
• anticipate, take and manage risks
• deal with competing pressures, including personal and work-related demands
• respond positively to change, seeking advice and support when needed
• manage their emotions, and build and maintain relationships.

Effective participators
Focus:
Young people actively engage with issues that affect them and those around them. They play a full
part in the life of their school, college, workplace or wider community by taking responsible action to
bring improvements for others as well as themselves.
Young people:
• discuss issues of concern, seeking resolution where needed
• present a persuasive case for action
• propose practical ways forward, breaking these down into manageable steps
• identify improvements that would benefit others as well as themselves
• try to influence others, negotiating and balancing diverse views to reach workable solutions
• act as an advocate for views and beliefs that may differ from their own.
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PLTS performance indicator (suggested recording sheet)
Name:

Date:
Level of success
1 = low, 5 = high

Independent enquirers
Identify questions to answer and problems to resolve

1

2

3

4

5

Plan and carry out research, appreciating the consequences of decisions

1

2

3

4

5

Explore issues, events or problems from different perspectives

1

2

3

4

5

Analyse and evaluate information, judging its relevance and value

1

2

3

4

5

Consider the influence of circumstances, beliefs and feelings on decisions and
events

1

2

3

4

5

Support conclusions, using reasoned arguments and evidence

1

2

3

4

5

Generate ideas and explore possibilities

1

2

3

4

5

Ask questions to extend their thinking

1

2

3

4

5

Connect their own and others’ ideas and experiences in inventive ways 1

2

3

4

5

Question their own and others’ assumptions

1

2

3

4

5

Try out alternatives or new solutions and follow ideas through

1

2

3

4

5

Adapt ideas as circumstances change

1

2

3

4

5

Assess themselves and others, identifying opportunities and achievements

1

2

3

4

5

Set goals with success criteria for their development and work

1

2

3

4

5

Review progress, acting on the outcomes

1

2

3

4

5

Invite feedback and deal positively with praise, setbacks and criticism

1

2

3

4

5

Evaluate experiences and learning to inform future progress

1

2

3

4

5

Communicate their learning in relevant ways for different audiences

1

2

3

4

5

Creative thinkers

Reflective learners
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Team workers
Collaborate with others to work towards common goals

1

2

3

4

5

Reach agreements, managing discussions to achieve results

1

2

3

4

5

Adapt behaviour to suit different roles and situations, including leadership
roles

1

2

3

4

5

Show fairness and consideration to others

1

2

3

4

5

Take responsibility, showing confidence in themselves and their contribution 1

2

3

4

5

Provide constructive support and feedback to others

1

2

3

4

5

Seek out challenges or new responsibilities and show flexibility when priorities
1
change

2

3

4

5

Work towards goals, showing initiative, commitment and perseverance 1

2

3

4

5

Organise time and resources, prioritising actions

1

2

3

4

5

Anticipate, take and manage risks

1

2

3

4

5

Deal with competing pressures, including personal and work-related demands 1

2

3

4

5

Respond positively to change, seeking advice and support when needed

1

2

3

4

5

Manage their emotions, and build and maintain relationships.

1

2

3

4

5

Discuss issues of concern, seeking resolution where needed

1

2

3

4

5

Present a persuasive case for action

1

2

3

4

5

Propose practical ways forward, breaking these down into manageable steps

1

2

3

4

5

Identify improvements that would benefit others as well as themselves 1

2

3

4

5

Try to influence others, negotiating and balancing diverse views to reach
workable solutions

1

2

3

4

5

Act as an advocate for views and beliefs that may differ from their own 1

2

3

4

5

Self-managers

Effective participators

Note to learner: The circled number represents an indication of your PLTS performance so far.
Note to tutor: Indicate the level of success by circling the appropriate number during your feedback with the
learner.
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Summary of the PLTS coverage throughout the programme
Personal, learning and thinking skills

Unit
1

2

3

4

5

6

7

8

9

Independent enquirers

        

Creative thinkers

   #

Reflective learners

#
#
  #
#
  #
 #
#
  #
 #

Team workers
Self-managers

  #

Effective participators

    

#

 #

#

  
  

  #



15

18

 – assessed in grading criteria
# – opportunities for development

Personal, learning and thinking skills

Unit
10

11

12

13

14

16

17

Team workers

        
 #
     
#
 #
  #
  
    
  #

Self-managers

  #

Independent enquirers
Creative thinkers
Reflective learners

Effective participators

     
     #
  

 – assessed in grading criteria
# – opportunities for development

Personal, learning and thinking skills

Unit
19

20

21

22

Independent enquirers

 #

 

Creative thinkers



#

#

Reflective learners

#

#

#

#

Team workers

#

#

 

Self-managers

 

Effective participators

   



 – assessed in grading criteria
# – opportunities for development
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Annexe D
Wider curriculum mapping
Study of the Pearson BTEC Level 2 Diploma in Applied Science gives learners opportunities to develop an
understanding of spiritual, moral, ethical, social and cultural issues as well as an awareness of citizenship,
environmental issues, European developments, health and safety considerations and equal opportunities
issues.
The Pearson BTEC Level 2 Diploma in Applied Science makes a positive contribution to wider curricular areas
as appropriate.

Spiritual, moral, ethical, social and cultural issues
The qualification contributes to an understanding of:
●
●

●

spiritual issues – for example in Unit 18 how the model of the solar system has changed over time
moral and ethical issues – for example in Unit 1 sustainable development and how humans have affected
the Earth and in Unit 4 the implications of nanochemistry
social and cultural issues – for example in Unit 3 the social factors which can affect and control human
health and Unit 22 social identity theory.

Citizenship issues
Equal opportunities issues are implicit throughout the Pearson BTEC Level 2 Diploma in Applied Science.

Environmental issues
Learners undertaking the Pearson BTEC Level 2 Diploma in Applied Science will have the opportunity to
develop their understanding of environmental issues for example in Unit 1 sustainable development and in
Unit 3 human impacts on the environment.

European developments
Much of the content of the Pearson BTEC Level 2 Diploma in Applied Science applies throughout Europe even
though delivery is in a UK context. The European dimensions of legislation when working in science
is specifically addressed in Unit 8. Unit 11, Unit 12 and Unit 18 also address other aspects of European
developments in science.

Health and safety considerations
The Pearson BTEC Level 2 Diploma in Applied Science are practically based and health and safety issues are
encountered throughout the units.

Equal opportunities issues
Equal opportunities issues are implicit throughout the Pearson BTEC Level 2 Diploma in Applied Science.

Pearson BTEC Level 2 Diploma in Applied Science
– Issue 2 – December 2017 © Pearson Education
Limited 2017

295

296

Wider curriculum mapping

Spiritual
Moral and ethical



Social and cultural

     

Citizenship issues

     

Environmental issues

    

European developments

 

Unit 22

Unit 21

Unit 20

Unit 19

Unit 18

Unit 17

Unit 16

Unit 15

Unit 14

Unit 13

Unit 12

Unit 11

Unit 10

Unit 9

Unit 8

Unit 7

Unit 6

Unit 5

Unit 4

Unit 3

Unit 2

Unit 1

Level 2





     



  



   



  

      



  

 

  


   
 

  


 


Health and safety considerations

             

Equal opportunities issues
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Annexe E
National Occupational Standards/mapping with NVQs
The grid below maps the knowledge covered in the Pearson BTEC Level 2 Diploma in Applied Science against
the underpinning knowledge of the Level 2 NVQ in Laboratory Science and the Level 2 NVQ in Laboratory
and Associated Technical Activities SSC National Occupational Standards.
KEY

#

indicates partial coverage of the NVQ unit
a blank space indicates no coverage of the underpinning knowledge

Level 2 NVQ in Laboratory Science
Units

BTEC Level 2 Applied Science units
1

2

3

4

5

6

7

8

9

Unit 01: Maintaining health and safety in a
laboratory environment

#

#

#

Unit 02: Maintaining effective and efficient working
relationships in the laboratory

#

Unit 03: Receiving, sorting, transporting and
storing laboratory specimens/samples under
supervision

#

Unit 04: Communicating laboratory information
to authorised personnel under supervision

#

Unit 05: Accessing, registering and inputting
patient data in a LIMS under supervision

#

10 11

Unit 06: Assisting with the preparation of biopsy
specimens for laboratory investigations
Unit 07: Assisting with the preparation of
microbiological specimens/samples for laboratory
investigations
Unit 08: Assisting with the processing of liquid
clinical specimens using automated laboratory
equipment

#

Unit 09: Assisting with the processing of liquid
clinical specimens using manual laboratory
techniques
Unit 10: Assisting with the maintenance of stocks
of reagents and consumables for laboratory use

#

Unit 11: Drawing blood samples from patients for
laboratory investigations
Unit 12: Assisting with the processing of liquid
compounds/samples using automated laboratory
equipment
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Level 2 NVQ in Laboratory Science
Units

BTEC Level 2 Applied Science units
1

2

3

4

5

6

7

8

9

10 11

Unit 13: Assisting with the processing of liquid
compounds/samples using manual laboratory
techniques
Unit 14: Accessing, registering and inputting
batch/sample data in a LIMS under supervision

#

Unit 15: Assisting with the preparation of
solutions for laboratory use

#

Unit 16: Measuring, weighing and preparing
compounds and solutions for laboratory use
Unit 17: Assisting with the processing of
diagnostic cytology specimens in the laboratory
Unit 18: Assisting with the routine maintenance,
cleaning, disinfecting and calibration of laboratory
equipment

#

Unit 19: Preparing culture media and solutions for
laboratory use
Unit 20: Following aseptic procedures in the
laboratory environment

#

Level 2 NVQ in Laboratory Science
Units
Unit 01: Maintaining health and safety in a
laboratory environment

BTEC Level 2 Applied Science units
12 13 14 15 16 17 18 19 20 21 22
#

#

#

Unit 02: Maintaining effective and efficient
working relationships in the laboratory
Unit 03: Receiving, sorting, transporting and
storing laboratory specimens/samples under
supervision

#

Unit 04: Communicating laboratory information
to authorised personnel under supervision
Unit 05: Accessing, registering and inputting
patient data in a LIMS under supervision
Unit 06: Assisting with the preparation of biopsy
specimens for laboratory investigations
Unit 07: Assisting with the preparation of
microbiological specimens/samples for laboratory
investigations

#

Unit 08: Assisting with the processing of liquid
clinical specimens using automated laboratory
equipment

#

Unit 09: Assisting with the processing of liquid
clinical specimens using manual laboratory
techniques

#

#

Unit 10: Assisting with the maintenance of stocks
of reagents and consumables for laboratory use
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Level 2 NVQ Laboratory Science
Units

BTEC Level 2 Applied Science units
12 13

14 15 16 17 18

19

20 21 22

Unit 11: Drawing blood samples from patients for
laboratory investigations
Unit 12: Assisting with the processing of liquid
compounds/samples using automated laboratory
equipment
Unit 13: Assisting with the processing of liquid
compounds/samples using manual laboratory
techniques

#

Unit 14: Accessing, registering and inputting
batch/sample data in a LIMS under supervision
Unit 15: Assisting with the preparation of
solutions for laboratory use
Unit 16: Measuring, weighing and preparing
compounds and solutions for laboratory use
Unit 17: Assisting with the processing of
diagnostic cytology specimens in the laboratory
Unit 18: Assisting with the routine maintenance,
cleaning, disinfecting and calibration of laboratory
equipment
Unit 19: Preparing culture media and solutions for
laboratory use
Unit 20: Following aseptic procedures in the
laboratory environment
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#
#
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Level 2 NVQ in Laboratory and Associated
Technical Activities (LATA)
NVQ unit

Element

1.01

BTEC Level 2 in Applied Science units
8

9

1.01

#

#

1.02

1.02

#

1.03

1.03.01

#

#

1.03.02

#

#

2.03.01

#

#

#

2.03.02

#

#

#

2.03.03

#

#

#

2.03.04

#

#

#

2.03

2.04

3

4

5

6

7

10 11

#

2.04.02

#
#

#

#

#

#

2.05.01
2.05.02

2.06

2

2.04.01
2.04.03

2.05

1

2.06.01
2.06.02

2.07

2.08
2.09
2.10
2.11
2.12
2.13

2.07.01

#

2.07.02

#

2.07.03

#

2.07.04

#

2.08.01

#

2.08.02

#

2.09.01

#

2.09.02

#

2.10.01

#

2.10.03

#

2.11.01

#

2.11.02

#

2.12.01

#

2.12.02

#

2.13.01
2.13.02
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Level 2 NVQ in Laboratory and Associated
Technical Activities (LATA)

BTEC Level 2 in Applied Science units

NVQ unit

Element

1.01

1.01

1.02

1.02

1.03

1.03.01

#

#

#

1.03.02

#

#

#

2.03.01

#

#

#

2.03.02

#

#

#

2.03.03

#

#

#

2.03.04

#

#

#

2.04.01

#

2.04.02

#

2.04.03

#

2.03

2.04

2.05
2.06
2.07

12 13 14 15 16

17 18 19

20 21 22

#

2.05.01

#

2.05.02

#

2.06.01

#

#

2.06.02

#

#

2.07.01
2.07.02
2.07.03
2.07.04

2.08

2.08.01
2.08.02

2.09
2.10

2.09.01

#

#

2.09.02

#

#

2.10.01
2.10.02
2.10.03

2.11

2.11.01
2.11.02

2.12
2.13

2.12.01

#

#

2.12.02

#

#

2.13.01

#

2.13.02

#
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Annexe F
BTEC Firsts in Applied Science legacy (specification end date
31/08/2010)/Pearson BTEC Level 2 Diploma in Applied Science
new (specification start date 01/09/2010) – unit mapping overview

Unit 1
Unit 2
Unit 3
Unit 4

P

Unit 5
Unit 6
Unit 7

P

Unit 11

Unit 10

Unit 9

Unit 8

Unit 7

Unit 6

P

P

P

P

P

P

P
P

P

Unit 8
Unit 9
Unit 10
Unit 11

Unit 5

Unit 4

Unit 3

Unit 2

New
units

Unit 1

Old
units

P
P

P

P

P
F
F
F

Unit 12
Unit 13
Unit 14
Unit 15

N

Unit 16

N

Unit 17
Unit 18
Unit 19

N

Unit 20
Unit 21
Unit 22

N

F
F

N
N
N
N

KEY

P – Partial mapping (some topics from the old unit appear in the new unit)
F – Full mapping (topics in old unit match new unit exactly or almost exactly)
X – Full mapping + new (all the topics from the old unit appear in the new unit, but new unit also contains
new topic(s))
N – New unit
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304
BTEC Firsts in Applied Science legacy (specification end date 31/08/2010)/Pearson BTEC Level 2
Diploma in Applied Science new (specification start date 01/09/2010) – unit mapping in depth
New units

Old units

Number Name

Number

Name
Chemistry Applications
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Unit 1

Chemistry and Our Earth

Unit 3

Unit 2

Energy and Our Universe

Unit 4

Unit 3

Biology and Our Environment

Unit 5

Unit 4

Applications of Chemical Substances Unit 3

Mapping/comments (new topics in italics)
This unit covers the chemistry content of the Key Stage 4
programme of study that was previously contained in Unit
3: Chemistry Applications. This unit no longer contains the
content from LO3 of the previous specification or the content
related to bonding, nanochemistry, exothermic and endothermic
reactions or new materials. This unit does cover the classification
of materials from Unit 1: Scientific Principles of the pervious
specification.
Physical Science Applications This unit has been redeveloped to ensure coverage of the physics
content of the Key Stage 4 programme of study which was
previously contained in Unit 4: Physical Science Applications.
This unit does not cover instrumentation and applications related
to space exploration.
Biological Systems
This unit covers the biology content of the Key Stage 4 programme
of study that was previously contained in Unit 5: Biological
Systems. LO1 covers the same content as LO1 from the previous
specification as well as content on cells from Unit 1: Scientific
Principles and interdependence and adaptation of organisms from
LO2 of the previous specification. LO2 covers the content on
human impact from LO2 of the previous specification. LO3 covers
the same content as LO4 from the previous specification. The
content from LO3 is now covered in Unit 6: Health
Applications of Life Sciences and Unit 20: Biotechnology
Procedures and Applications.
Chemistry Applications
This unit includes content on bonding, exothermic and
endothermic reactions, organic compounds and specialised
materials that previously existed in Unit 3: Chemistry
Applications from the previous specification
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New units

Old units

Mapping/comments (new topics in italics)

Number Name

Number

Name
Physical Science Applications This unit includes content on forces and motion which appeared
previously in Unit 1: Scientific Principles. It also follows on from
the current Unit 2: Energy and Our Universe by looking
further into applications of waves and electricity.
Biological Systems
This unit continues from Unit 3: Biology and Our
Environment to include new content looking at the factors that
affect health, preventative measures and treatments.

Unit 5

Applications of Physical Sciences

Unit 4

Unit 6

Health Applications of Life Sciences

Unit 5

Unit 7

Practical Science Project

NEW

Unit 8

Science and the World of Work

Unit 2

Unit 9

Working in a Science-Based
Organisation

Unit 6

Working with Science

Unit 10

The Living Body

Unit 7

Anatomy and Physiology

New unit
Science and the World of Work LO1 covers the same content as LO1 in previous specification;
LO2 covers some of the same content as previous specification
with greater emphasis on investigating how products or services
are developed in a science-based organisation; LO3 covers the
same health and safety content as LO3 in Unit 6 from the previous
specification; LO4 covers the laboratory design content from LO4
in Unit 6 from the previous specification.
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LO1 covers the same content as previous specification with
additional content related to industry practice requirements; LO2
covers the same content as previous specification with greater
emphasis on developing data collection skills; LO3 covers the same
content on laboratory procedures and safe practices in LO3 and
LO4 of previous specification but no longer covers the health and
safety legislation or laboratory design which is now covered in
Unit 8: Science and the World of Work.
LO1 covers the content previously contained in Unit 1: Scientific
Principles related to enzymes; LO2 covers the same content
as LO1 from the previous specification but also include content
regarding the renal system; LO3 covers the same content as
LO2 from the previous specification; LO4 covers the human
reproductive system content from the previous specification; The
unit no longer covers homeostasis which is now covered in Unit
3: Biology and Our Environment or cell division which is now
covered in Unit 20: Biotechnology Procedures and
Applications.
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New units

Old units

Mapping/comments (new topics in italics)

Number Name

Number

Name
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Unit 11

Monitoring the Environment

Unit 8

Environmental Science

This unit covers the same content as the previous specification.

Unit 12

Growing Plants for Food

Unit 9

Plants and Food

This unit covers the same content as the previous specification.

Unit 13

Investigating a Crime Scene

Unit 10

Forensic Science Applications This unit covers the same content as the previous specification.

Unit 14

Science in Medicine

Unit 11

Science in Medicine

Unit 15

Using Mathematical Tools in Science

Unit 6
Application of Numbers for
(from BTEC Science Technicians
Nationals)

This unit covers the same content as the previous specification,
with greater emphasis on the importance of accurately collecting
and recording data.

Unit 16

Designing and Making Useful Devices
Using Science

NEW

New unit

Unit 17

Chemical Analysis and Detection

NEW

New unit

Unit 18

Exploring Our Universe

NEW

New unit

Unit 19

Electronics in Action

NEW

New unit

Unit 20

Biotechnology Procedures and
Applications

NEW

New unit

Unit 21

Science in the World

NEW

New unit

Unit 22

Investigating Human Behaviour

NEW

New unit

This unit no longer includes content related to the development of
drugs as there is greater emphasis on the scientific principles behind
the use of particular treatments and therapies.

Annexe G
Examples of calculation of qualification grade above pass grade
Edexcel will automatically calculate the qualification grade for your learners when your learner unit grades are
submitted.
The generic examples below demonstrate how the qualification grade above pass is calculated using the
following two tables which are also shown in the section earlier in the specification Calculation of the
qualification grades above pass grade.

Points available for credits achieved at different levels and unit
grades
The table below shows the number of points scored per credit at the unit level and grade.

Unit level

Points per credit
Pass

Merit

Distinction

Level 1

3

4

5

Level 2

5

6

7

Level 3

7

8

9

Learners who achieve the correct number of points within the ranges shown in the ‘qualification grade’ table
below will achieve the qualification merit or distinction or distinction* grade.

Qualification

Points range above pass grade
Merit

Distinction

Distinction*

85–94

95–99

100 and above

BTEC Level 2 Extended Certificate 170–189

190–199

200 and above

BTEC Level 2 Diploma

380–399

400 and above

BTEC Level 2 Certificate

340–379
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Example 1
Achievement of pass qualification grade

A learner completing a 15-credit Pearson BTEC Level 2 Certificate achieves the credit required to gain a pass
qualification grade and does not achieve the points to gain a merit grade.

Level

Credit

Grade

Grade points

Points per unit =
credit x grade

Unit 1

2

5

Pass

5

5 × 5 = 25

Unit 2

2

5

Pass

5

5 × 5 = 25

Unit 3

2

5

Merit

6

5 × 6 = 30

15

Pass

Qualification grade
totals

80

Example 2
Achievement of merit qualification grade

A learner completing a 15-credit Pearson BTEC Level 2 Certificate achieves the points required to gain a
merit qualification grade.

Level

Credit

Grade

Grade points

Points per unit =
credit x grade

Unit 1

2

5

Pass

5

5 × 5 = 25

Unit 2

2

5

Merit

6

5 × 6 = 30

Unit 3

2

5

Merit

6

5 × 6 = 30

15

Merit

Qualification grade
totals

85

Example 3
Achievement of distinction qualification grade

A learner completing a 15-credit Pearson BTEC Level 2 Certificate achieves the points required to gain a
distinction qualification grade.

Level

Credit

Grade

Grade points

Points per unit =
credit x grade

Unit 1

2

5

Merit

6

5 × 6 = 30

Unit 2

2

5

Merit

6

5 × 6 = 30

Unit 3

2

5

Distinction

7

5 × 7 = 35

15

Distinction

Qualification grade
totals

308

95
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Example 4
Achievement of merit qualification grade

A learner completing a 30-credit Pearson BTEC Level 2 Extended Certificate achieves the points required to
gain a merit qualification grade.

Level

Credit

Grade

Grade points

Points per unit =
credit x grade

Unit 1

2

5

Merit

6

5 ×6=

30

Unit 2

2

5

Pass

5

5 ×5=

25

Unit 3

2

5

Distinction

7

5 ×7=

35

Unit 6

2

10

Pass

5

10 × 5 = 50

Unit 8

3

5

Pass

7

5 ×7=

30

Merit

Qualification grade
totals

35

175

Example 5
Achievement of merit qualification grade

A learner completing a 60-credit Pearson BTEC Level 2 Diploma achieves the points required to gain a merit
qualification grade.

Level

Credit

Grade

Grade points

Points per unit =
credit x grade

Unit 1

2

5

Merit

6

5 ×6=

30

Unit 2

2

5

Pass

5

5 ×5=

25

Unit 3

2

5

Distinction

7

5 ×7=

35

Unit 6

2

10

Merit

6

10 × 6 = 60

Unit 9

1

5

Merit

4

5 ×4=

Unit 10

2

10

Distinction

7

10 × 7 = 70

Unit 11

2

10

Merit

6

10 × 6 = 60

Unit 14

2

10

Merit

6

10 × 6 = 60

60

Merit

Qualification grade
totals
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Annexe H
How Science Works mapping to the grading criteria in each of the
units

1

2

3

The collection and analysis of
scientific data.

The interpretation of data,
using creative thought,
to provide evidence for
testing ideas and developing
theories.
Many phenomena can be
explained by developing
and using scientific theories,
models and ideas.

P2
P3

D1

P4

M2
M4
D1

M2

P4

P5

M3

5

6

Planning to test a scientific
idea, answer a scientific
question, or solve a scientific
problem.

M4
P4

D4

D1

D2

D5

D3
M1

M5
M6
D1

M2

P1

M2

M1

D1

D1

M4

D2

D3

D1

D5

Collecting data from primary
or secondary sources,
including the use of ICT
sources and tools.

D6

P5

P5
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M5
D2

M1
D1

D3

D2

P2

P1

D1

P2
P4

M4

D5
D5

P2

Unit 11

D1

D3
There are some questions
that science cannot currently
answer and some that
science cannot address.

Unit 10

M1

P3

M6

4

Unit 9

D1

Unit 8

P5

Unit 7

M1

Unit 6

P4

Unit 5

P1

Unit 4

P2

Unit 3

Unit 2

How Science Works reference

Unit 1

Grading criteria

P1
P1

P4

P2
P3

P1
P2

P5

P3

M4

P2

P2

P3
P4

P2

P2

P3

P4
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7

Working accurately and safely,
individually and with others,
when collecting first-hand
data.

Unit 11

Unit 10

Unit 9

Unit 8

Unit 7

Unit 6

Unit 5

Unit 4

Unit 3

Unit 2

How Science Works reference

Unit 1

Grading criteria

P3
P4
P2
P5

P1

P1

M3

P3

M4
D3

P3
M3
D3

D4
8

9

Evaluating methods of data
collection and considering
their validity and reliability as
evidence.
Recalling, analysing,
interpreting, applying
and questioning scientific
information or ideas.

P5
M5

P1

P4

D1

M4

D2

D1

D3

D2

D4

D3

D1

D4

P3
P4

P4
P1

P6

P6

P6

P7

P8

M2

M1

P9

M2

11

12

Using both qualitative and
quantitative approaches.
Presenting information,
developing an argument
and drawing a conclusion,
using scientific, technical
and mathematical language,
conventions and symbols and
ICT tools.
The use of contemporary
science and technological
developments and their
benefits, drawbacks and risks.

P2
P5
P3
P6
M1
M3

P2

P3
M1
M6

P7

M6

M2

D2

M3

D4

M4

D6

D2
D4
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D2

D5

P1

P4

P2

P3

P1

M2

P3

P4

P2

M4

M2

P5

P5

M3

M3

D3
M2

P1
P2
P3

M1

P6

M1

M1

D2

P5

M3
D4

M5
D2
D3

P4

P5
P6

D3

P1

M3
10

P4

P5

M3

M3

D1

M4

D2

M5

D3

D3

D4

P1

D2

M2

D4
D5
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13

How and why decisions
about science and technology
are made, including those
that raise ethical issues, and
about the social, economic
and environmental effects of
such decisions.

Unit 11

Unit 10

Unit 9

Unit 8

Unit 7

Unit 6

Unit 5

Unit 4

Unit 3

Unit 2

How Science Works reference

Unit 1

Grading criteria

P2
P4
P6
M7
D2
D6

P5

P1
P1
P7

P5
D2
D3

D1
D2

D7

M1

M1

M4

M2

D1

D1

D4

M2
M4
M5
D1
D2
D4
D5

14

How uncertainties in scientific
knowledge and scientific
ideas change over time and
the role of the scientific
community in validating these
changes.

P6
P1
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D5
D6

D2

D2

M2

D3

D1

313

1

The collection and analysis of
scientific data.

P3

The interpretation of data,
using creative thought,
to provide evidence for
testing ideas and developing
theories.

Unit 22

Unit 21

Unit 20

Unit 19

P6

P4

P8

M4

P6
2

Unit 18

Unit 17

Unit 16

Unit 15

Unit 14

Unit 13

How Science Works reference

Unit 12

Grading criteria

P9

M7

M8

P6
D1

M2

D4

M5

M5

D1

D3

D5

D5

D1
D3

D9

D6
3

Many phenomena can be
explained by developing
and using scientific theories,
models and ideas.

D1
M3
D1

M5

M1

M5

D2

D3

D2

M2

D3

M5

D3
D4

D2

D5
4

There are some questions
that science cannot currently
answer and some that
science cannot address.

P6
D1
D2
D5

D3

D5

D5

D3
D5

D6
5

Planning to test a scientific
idea, answer a scientific
question, or solve a scientific
problem.

P1
P3

P3

M2

M3

P5
P7
M4

6

Collecting data from primary
or secondary sources,
including the use of ICT
sources and tools.

P1

P3

P2

M3

P4

D3

D1

P2

P1

P1

P2

P3

P7

P2

P3

P4

P2

P4

P5

P8

P4

P3

P6

M4

P5

P8

P4

P4

P8
D6

P8

P5
M4

M2
M4
7

314

Working accurately and safely,
individually and with others,
when collecting first-hand
data.

P2
D3

M3

P4

M1

P2

M2

D1

P5
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P2

D2

D1

M4

P6

D5

D2

D3

M1

D4

D4

M3

D5

Unit 22

P4

Unit 21

Unit 19

M1

Unit 20

Unit 18

Unit 17

Unit 14

Unit 16

Evaluating methods of data
collection and considering
their validity and reliability as
evidence.

Unit 15

8

Unit 13

How Science Works reference

Unit 12

Grading criteria

D4

M5

M6

D2

M9

D2
9

Recalling, analysing,
interpreting, applying
and questioning scientific
information or ideas.

P1

P5

D1

P6

P6

D3

M3

M5

P2

P1

P1

P3

M2

P2

P5

P3

P6

P4
P5
P7

10

P1

Using both qualitative and
quantitative approaches.

P2
M1
M2
D1
D2
D5

11

Presenting information,
developing an argument
and drawing a conclusion,
using scientific, technical
and mathematical language,
conventions and symbols and
ICT tools.

P3

P5

M1
M2
M6
D2

M1

M1
M2

P5

M4

M5

M5

D5

M2
M3
M7

M3

M1

M4
D1

D4

D2

D5

12

D4

M1
M2
M3
M4
M5
M7
M8

P2

The use of contemporary
science and technological
developments and their
benefits, drawbacks and risks.

P4
M2

M5
D3
D5

D3

M3
M4
D1
D4

D4

M6
D6

D1

P3

P2

P5

P3

M1

M2

M2

M3

M3

M4

M4

D2

D1

D3

D2
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13

How and why decisions
about science and technology
are made, including those
that raise ethical issues, and
about the social, economic
and environmental effects of
such decisions.

Unit 22

Unit 21

Unit 20

Unit 19

Unit 18

Unit 17

Unit 16

Unit 15

Unit 14

Unit 13

How Science Works reference

Unit 12

Grading criteria

P4
P8
M3

P4

P5

M4

M5

M6
D4

P6
D6

D6

D1
D4

M4

D4

P2

M7

M6

D2

M2

M8

D6

D4

D2

D3

D4

D4

D5

D5
D6
D7
D9

14

How uncertainties in scientific
knowledge and scientific
ideas change over time and
the role of the scientific
community in validating these
changes.

P2
M1
D4
D5

M2
M5
D2
D5

P1

P1

D3

M1

M1

D4

D1

D1

D5

D4

P1
P2
M1

D7

D1
D2

D6

316
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Annexe I
Mapping of the Key Stage 4 Science programme of study to the BTEC Firsts in Applied Science units
Science KS4 programme of study

Unit 1 – Chemistry and Our
Earth

Unit 2 – Energy and Our
Universe

Unit 3 – Biology and Our
Environment

1 Organisms and health
a

organisms are interdependent and adapted to their
environments

LO1 Be able to investigate the
functioning and classification
of organisms

b

variation within species can lead to evolutionary
changes and similarities and differences between
species can be measured and classified

LO1 Be able to investigate the
functioning and classification
of organisms

c

the ways in which organisms function are related to
the genes in their cells

LO1 Be able to investigate the
functioning and classification
of organisms

d

chemical and electrical signals enable body systems
to respond to internal and external changes, in
order to maintain the body in an optimal state

LO3 Know the factors which can
affect and control human
health

e

human health is affected by a range of
environmental and inherited factors, by the use and
misuse of drugs and by medical treatments

LO3 Know the factors which can
affect and control human
health

317
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Science KS4 programme of study

Unit 1 – Chemistry and Our
Earth

2 Chemical and material behaviour
a

chemical change takes place by the rearrangement LO2 Be able to investigate the
properties of elements
of atoms in substances
relating to their atomic
structure

b

there are patterns in the chemical reactions
between substances

LO3 Be able to investigate the
factors involved in the rate of
chemical reactions

c

new materials are made from natural resources by
chemical reactions

LO3 Be able to investigate the
factors involved in the rate of
chemical reactions

d

the properties of a material determine its uses LO1 Be able to investigate different
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types of chemical substances
related to their physical
properties

Unit 2 – Energy and Our
Universe

Unit 3 – Biology and Our
Environment
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Science KS4 programme of study

Unit 1 – Chemistry and Our
Earth

3 Energy, electricity and radiations
energy transfers can be measured and their
a
efficiency calculated, which is important in
considering the economic costs and environmental
effects of energy use

Unit 2 – Energy and Our
Universe
LO1 Be able to investigate how
various types of energy are
transformed

b

electrical power is readily transferred and
controlled, and can be used in a range of different
situations

LO3 Know how electrical power
can be transferred for various
uses

c

radiations, including ionising radiations, can transfer
energy

LO2 Know applications of waves
and radiation

d

radiations in the form of waves can be used for
communication

LO2 Know applications of waves
and radiation

4 Environment, Earth and Universe
a
the effects of human activity on the environment
can be assessed using living and nonliving indicators
b

the surface and the atmosphere of the Earth have
changed since the Earth’s origin and are changing at
present

c

the solar system is part of the universe, which has
changed since its origin and continues to show
long-term changes

Unit 3 – Biology and Our
Environment

LO2 Be able to investigate the
impact of human activity on
the environment
LO4 Know the factors that are
affecting the Earth and its
environment

LO4 Know the components of the
solar system and the way the
universe is changing
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Annexe J
Microscale science
This section gives information on where microscale science practicals can be used within the specification.
Microscale science experiments can be a very useful way of carrying out practicals. Microscale experiments
have several advantages:
●

the small quantities of chemicals and simple equipment reduces material costs

●

the disposal of chemicals after the experiment is easier and safer for the environment

●

safety hazards are often reduced and many experiments can be done quickly

●

frequently, plastic apparatus can be used rather than glassware so breakages are minimized

●

students will learn the importance of careful observation, which is a skill that is vitally important in any
scientific endeavour.

Pearson recommends that a risk analysis is carried out for all practicals. Students carrying out microscale
experiments still improve their practical skills in the same way as with any other practical, however Pearson
recommends that students should have experience of traditional practical apparatus, as well as microscale
apparatus.
Many of the experiments are novel and unusual, so many students may take time to get used to some of the
techniques. The emphasis on microscale practicals is on maximizing the opportunities for careful observation
and interpretation. Therefore, the practical parts of these experiments are often over very quickly in contrast
to traditional experiments which might last a whole lesson. However, this is not to say that experimental
technique is unimportant.
Resources for use with microscale experiments are readily available from all the major distributors of science
equipment. For any further assistance, please contact:
EDU-LAB
Karoo Close
Bexwell Business Park
Bexwell
Norfolk PE38 9GA
Telephone: 01366 385777
The following information is based around the microscale science practicals available from Edulab for Unit
11: Monitoring the Environment and Unit 13: Investigating a Crime Scene. Other microscale science
resource are available for use with other units. These units exemplify the types of experiments
possible.
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Unit 11: Monitoring the Environment
Statement in BTEC document

Name of product

LO3 Be able to employ techniques

Microlife Water Field Can be used in the laboratory or
Kit
in the field. It allows users to study:

involved in the monitoring of
ecosystems

biological oxygen, dissolved oxygen,
orthophosphate, turbidity, E. coli, nitrate,
pH, conductivity, nitrite, temperature.

Techniques: soil analysis, eg
particle size, humus, air, pH, ions,
microbial activity; water analysis,
eg solids, oxygen content, pH,
ions, microbial activity; air analysis,
Microlife water
eg gases, particulates, microbial
monitoring kit
activity; microclimate, eg rainfall,
temperature, humidity, wind speed;
line and point transects; quadrats;
trapping; capture-recapture; data
logging; following health and safety
procedures and codes of practice
LO2 Know how human activities
influence ecosystems

Can be used to provide a simple,
affordable and safe method of performing
basic water quality tests.

Do landfills really
work?

Investigate the effectiveness of landfills
in disposing of solid waste. Build your
own mini-landfill and investigate the
biodegradability of various waste in a
sanitary versus an open configuration.
Using the results, students will be
able to determine the advantages and
disadvantages of these Jews stand a
chance of landfills and explore their longterm effects on the environment.

Air pollution kit

Using a controlled environment and
common air balloon, students will be able
to observe the direct X sulfur dioxide has
on plants. Squash and married or plants
are germinated and then played in a sulfur
dioxide saturated environment where
growth is monitored and recorded.

Groundwater
contamination

This kit will enable students to visualise the
potential contamination of groundwater.
By constructing mini-groundwater
models they can show the movement
of a simulated colored pollutant. They
will be due to able to determine under
what conditions contamination occurs
from a variety of sources such as spills,
farms and buried tanks and how polluted
groundwater and eventually reaches the
drinking water supply.

Why is the water
green

Students are able to investigate how
common pollutants affect the Honda
Micro life. It will help them understand
how nitrogen and phosphorus contribute
to environmental problems. The effects of
different pollutants on the growth of algae
can be observed as well as the rate of
growth of the algae.

Environmental issues:
resource depletion; climate
change; ozone and the ozone
layer; biodiversity; acid rain
Pollution effects: air, land and
water pollution
Waste disposal effects: costs;
hazards; landfill; incineration;
reducing; reusing; recycling

LO2 Know how human activities
influence ecosystems

Environmental issues:
resource depletion; climate
change; ozone and the ozone
layer; biodiversity; acid rain
Pollution effects: air, land and
water pollution
Waste disposal effects: costs;
hazards; landfill; incineration;
reducing; reusing; recycling
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Unit 13: Investigating a Crime Scene
Specification content

Name of product

Brief description of product

LO1 Be able to investigate a scene-

Detectives casebook

Students develop problem solving skills,
solving the mystery. Students hone their
problem-solving skills by investigating
the mystery surrounding a fictitious
crime scenario. Techniques used are
chromatography; fingerprinting; document
analysis; and simulated blood typing.

of-crime

The evidence: searching for and
targeting evidence; recording and
documenting evidence; processing
and analysing evidence; collecting
and recovering evidence;
packaging and labelling evidence;
transporting evidence and chain
of continuity; contamination of
the scene and evidence; anticontamination methods
LO2 Be able to use appropriate
scientific techniques to analyse
evidence which has been
collected from the scene-ofcrime

Fingerprints: patterns;
characteristics; identification/
comparison techniques
Blood and body fluids:
components of blood, semen
and saliva;
identification/comparison;
enhancement techniques;
presumptive and conclusive tests;
blood and enzyme group types
Forensic Science –
All aspects of forensic science
dealing with evidence

LO1 Be able to investigate a sceneof-crime

The scene of crime: initial
assessment; securing the scene;
recording and documenting the
scene; search techniques
LO2 Be able to use appropriate

Crime-scene
investigations

A CD ROM which shows current
forensics techniques accompanied by
complementary activities and relevant links.
Students examine the physical evidence
of a crime scene and gather evidence.
Perform various tests to analyse the
evidence gathered. Identify the crimes act
through dental records and independence.
Perform tests to determine the cause
of death. They also analyse evidence to
determine a suspect.

scientific techniques to analyse
evidence which has been
collected from the scene-ofcrime

Fingerprints: patterns;
characteristics; identification/
comparison techniques
Anthropology/odontology:
bones and artefacts; structure
and layout of teeth; used in mass
disasters
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Specification content

Name of product

Brief description of product

LO2 Be able to use appropriate

Fingerprinting – a
forensic puzzle

Apply the scientific method using actual
crime-solving techniques. Using fingerprints
lifted from a fictional crime scene, the
students become forensics scientists and
learn the proper technique to make,
observe, analyse and classify fingerprints
according to the FBI’s actual classification
system.

Fingerprint
identification poster

A detailed overview of the standard
patterns of fingerprints as well as how
ridgeline details are used to determine an
identical match, informative text describes
science and fingerprinting as well as how
fingerprints are made, lifted and matched.

Simulating DNA
paternity testing

Used agarose gel electrophoresis to
test family ties. Simulate how DNA
fingerprinting could be used to identify the
genetic relationship between a child and an
alleged father. Your class will use results in
electrophoresis of non-human DNA, their
knowledge of human inheritance and their
scientific problem-solving skills to solve a
scenario based paternity case.

Forensic Science

A multitude of comprehensive forensic
investigations! As the lead investigators, the
class will be exposed to many aspects of
a forensics laboratory. They will be called
upon to solve a murder mystery using a
combination of forensics science tools such
as fibre or composition analysis, density
analysis, insect identification, and chemical
analysis. Students will collect evidence and
analyse results to solve a murder mystery.

scientific techniques to analyse
evidence which has been
collected from the scene-ofcrime

Fingerprints: patterns;
characteristics; identification/
comparison techniques
LO2 Be able to use appropriate
scientific techniques to analyse
evidence which has been
collected from the scene-ofcrime

Fingerprints: patterns;
characteristics; identification/
comparison techniques
LO2 Be able to use appropriate
scientific techniques to analyse
evidence which has been
collected from the scene-ofcrime

DNA profiling: DNA
fingerprinting; national DNA
database; DNA extraction and
the polymerase chain reaction
(PCR) process
LO1 Be able to investigate a sceneof-crime

The scene of crime: initial
assessment; securing the scene;
recording and documenting the
scene; search techniques
LO2 Be able to use appropriate
scientific techniques to analyse
evidence which has been
collected from the scene-ofcrime

Fingerprints: patterns;
characteristics; identification/
comparison techniques
Entomology: lifecycle of
insects; breakdown of body
tissues; time and location of
death
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Specification content

Name of product

Brief description of product

LO2 Be able to use appropriate

Chemiluminescence in
blood

Crime-scene investigators examine the
scene of a possible violent, crime for
evidence, such as fingerprints, hair, fibre etc
After collecting the evidence, they noticed
there is no visible blood. Someone sprays
the area with a liquid and then turns out
the lights. A strange fate below appears
in certain areas of the scene, learn how
Luminol is used in scenes like this every
day etc.

scientific techniques to analyse
evidence which has been
collected from the scene-ofcrime

Blood and body fluids:
components of blood, semen
and saliva;
identification/comparison;
enhancement techniques;
presumptive and conclusive tests; Presumptive Blood
blood and enzyme group types Test

LO2 Be able to use appropriate
scientific techniques to analyse
evidence which has been
collected from the scene-ofcrime

Toxicology: drugs; alcohol;
poisons;
identification/comparison;
methods of analysis
All aspects of forensic science

Test for the presence of blood on materials
using phenolphthalein. The tests will not
distinguish between animal and human
blood. Further serology tests are needed.

Forensic Chemistry of
drug detection

Everyone who ate the school cafeteria’s
chilli became ill. Could someone have
tainted it? You are a forensics toxicologist.
It is your task is to determine if any of
the cafeteria ingredients could have been
substituted with aspirin, which appears
to be installed on from the nurse’s office.
You will perform a series of chemical tests
including tests on control aspirin in the lab.

Whodunit kit

Contains activities that can be used with
basic laboratory equipment.
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Specification content

Name of product

Brief description of product

LO2 Be able to use appropriate

DNA forensics

Explore the use of DNA technology in
crime-solving! The latest innovations in
DNA technology are applied as students
compare the electrophoretic results of
DNA samples from a crime scene where
those from various subjects. The students
will learn the basic concepts of DNA
fingerprinting as well as insight into why
this revolutionary process is so accurate.
They will also get a hands-on education
on DNA structure and extraction, gel
electrophoresis and autoradiography.

DNA fingerprinting

Simulate DNA fingerprinting using agarose
gel electrophoresis. Explore the latest
techniques in identification technology.
Your students will use agarose gel
electrophoresis and conduct basic DNA
fingerprinting exercises. In the process,
they will gain an understanding of the
impact of this cutting edge techniques
on forensics, disease identification and
determining familial relationships.

DNA Murder Mystery

By using pop bead simulation the class
can learn the basics of DNA fingerprinting
and become familiar with DNA structure
and extraction, gel electrophoresis and
autoradiography.

DNA mystery murder
challenge

Students will compare the results of the
electrophoresis of DNA samples from
a ‘crime scene’ as well as from various
suspects. They will then use a simplified
DNA fingerprinting procedure to solve
the murder based on DNA fragment pack
revealed on the gel.

scientific techniques to analyse
evidence which has been
collected from the scene-ofcrime

DNA profiling: DNA
fingerprinting; national DNA
database; DNA extraction and
the polymerase chain reaction
(PCR) process
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1.0

H
hydrogen

1

(1)

(2)

Key

6.9

9.0

relative atomic mass
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(17)

10.8
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19.0

lithium

Be

atomic symbol

beryllium

name

boron

carbon

nitrogen

oxygen

fluorine

3
23.0

4
24.3

atomic (proton) number

5
27.0

6
28.1

7
31.0

8
32.1

9
35.5

Li

Na

sodium

B

Al

Mg

aluminium

magnesium

C

Si

silicon

N

P

phosphorus

O

S

sulfur

F

Cl

chlorine
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(4)
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(7)

(8)

(9)
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16
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39.1

40.1

45.0

47.9

50.9

52.0

54.9

55.8

58.9

58.7

63.5

65.4

69.7

72.6

74.9

79.0

79.9

As

Se

Br

Fe

Co

Ni

Cu

Zn

Ga

Ge

iron

cobalt

nickel

copper

zinc

gallium

germanium

arsenic

selenium

25

26

27

28

29

30

31

32

33

34

35

95.9

[98]

101.1

102.9

106.4

107.9

112.4

114.8

118.7

121.8

127.6
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Mo

Tc

Ru

Rh

K

Ca

potassium

calcium

Sc

Ti

scandium

titanium

19
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22

23

24

85.5

87.6

88.9

91.2

92.9

Rb

Sr

Y

Zr

V

Cr

Mn

vanadium chromium manganese

Nb

rubidium

strontium

yttrium

zirconium

niobium
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42

43
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132.9

137.3

138.9

178.5

180.9

183.8

186.2

190.2

Cs

caesium

Ba

barium

La*

lanthanum

Hf

hafnium

Ta

tantalum

W

Re

rhenium

Os

osmium

Ag

In

Sn
tin

antimony

tellurium

iodine

45

46

47

48

49

50

51

52

53

54

192.2

195.1

197.0

200.6

204.4

207.2

209.0

[209]

[210]

[222]

Pt

Au

Ir

iridium

platinum

radon

80

81

82

83

84

85

86

74

75

76

77

78
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[266]

[264]

[277]

[268]

[271]

[272]

Db

Sg

Bh

Mt

Ds

Rg

105

106

107

109

110

111

87

88

89

104

Hs

108

meitnerium darmstadtium roentgenium

* The lanthanoids (atomic numbers 58-71) and the actinoids (atomic numbers 90-103) have been omitted
The relative atomic masses of copper and chlorine have not been rounded to the nearest whole number

Rn

astatine

73

hassium

At

polonium

[262]

dubnium seaborgium bohrium

Po

bismuth

72

Rf

Bi

lead

[261]
rutherfordium

Pb

thallium
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Ac*

Tl

mercury

[227]
actinium
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xenon
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56

Ra

I

o
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36e
m
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en
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Krf

indium

[226]
radium

Te
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83.8

cadmium

55

Fr
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T
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Arle
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10
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silver

[223]
francium

Cd

bromine

Ne

neon

palladium

molybdenum technetium ruthenium rhodium

tungsten

Pd

Th
e
0 (8)
P
(18)
er
4.0
Heio
helium
di
2
c
20.2

Elements with atomic numbers 112-116 have been reported
but not fully authenticated
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The Periodic Table of Elements
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